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Abstract 

With the continuous advancement of the data science and engineering, the combination 

of data analysis with other applications has been a trend. Data mining is in accordance 

with the established business goals from huge amounts of data to extract the effective 

potential and can be understood model of advanced treatment process. In this research 

paper, we conduct discussion on the execution of civil servants and professional ethics 

based on data analysis. Starting from the concept of data mining, this paper introduces 

the objects as the functions of data mining and mining process, mining algorithm 

combined with several kinds of common data mining, decision tree method, association 

rules method and neural network to its main ideas and improve the related description. 

We firstly review traditional data classification algorithms such as the Bayes 

classification algorithm to serve as the foundation. Later, we propose our method by 

using the modified SVM and deep neural network optimization. Then, we review the 

principles of civil servants and professional ethics with the combination of the prior 

discussion. The experimental result illustrates the feasibility and effectiveness of our 

method. We also discuss the future research plan in the final part. 

 

Keywords: Professional Ethics, Data Mining Algorithm, Execution of Civil Servants, 

Joint Modeling Analysis, Big Data Environment, Experimental Simulation 

 

1. Introduction 

Data mining as a new multidisciplinary cross application field that is decision support 

from all walks of life activities play an increasingly important role. With the rapid 

development of the information technology, all walks of life have accumulated the 

massive amounts of the heterogeneous data. These data are often implies a variety of 

useful information, just rely on the database query retrieval mechanism and the statistical 

methods are difficult to obtain this information, is an urgent need to put these data into 

useful information and knowledge, so as to achieve the aim of service for decision 

making. 

Data mining is a great deal of data storage, use of pattern recognition, statistical and 

mathematical techniques, screening of discovering new meaningful relationships, patterns 

and trends. It is the large, incomplete, noisy, fuzzy and random data, extract implicit in it, 

people don't know in advance, but it is potentially useful information and knowledge of 
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the process. It mainly rely on artificial intelligence, machine learning and the statistical 

techniques, the data is inductive reasoning, to dig out the potential patterns, predict the 

future trend to provide support for decision making. At first, all kinds of business data are 

stored in database, only then gradually to the business data from a database query and 

then develop to instant traversal of the data. 

Data as the main carrier of the information plays an important role in information 

society nowadays, fields everywhere from all walks of life is the presence of data, data 

provides us with a wealth of information. However, how to go from a large number of 

seemingly random data reveal the inherent law of implicit, discover useful information to 

guide people to make scientific inference and decision which also need to analyze these 

complicated data. In basic classification, the current data mining techniques could be 

categorized as thee follows. (1) Knowledge discovery. Knowledge discovery class of 

statistics and data mining technology is a kind of data mining technology is completely 

different kind of mining technology. It can filter information from a large amount of data 

of data warehouse, looking for possible new operating mode in the market and find people 

did not know the facts. (2) Statistical analysis of class. Statistical analysis techniques used 

in the data mining model with linear analysis and the nonlinear analysis, regression 

analysis, logistic regression analysis, univariate analysis, multivariate analysis, time series 

analysis, nearest neighbor algorithm and clustering analysis technology. These techniques 

can be used to check the abnormal data then use a variety of statistical model and 

mathematical model to explain these data. (3) Other mining technology. Other data 

mining techniques include text data mining, Web data mining, classification system, 

visual system, spatial data mining and distributed data mining, etc In the following image 

one, we show the application scenario of the big data. 

 

 

Figure 1.The Application Scenario of the Big Data Technique 

As the main body of carrying out the policy of the civil servant is in the process of 

policy implementation is the most important part of the strength of the policy executive 

power of civil servants directly affected the policy can be smoothly carried out. At 

present, the weak part of the civil execution, subjective one-sided understanding of the 

policy, cannot correctly reflect the intention of the decision-making in the execution, the 

interruption or failure of the policy implementation. Therefore we achieve purpose of 

policy in real full implementation, to improve policy executive power of civil servants. 
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Ethics of civil servants is one of the social moral form, refers to the civil servants in the 

process of public administration must abide by the code of a common code of conduct and 

the sum of value concept and mode of thinking. The quality of the civil servants, namely 

behavior shows thinking character recognize such substantive reflects its ethical and 

moral nature. Ethics as a special social consciousness, in some cases, can play a role not 

by law. Especially in the big data and the complicated social background, the release of 

this effect is better and more necessary. 

In this paper, we conduct research on execution of civil servants and professional 

ethics based on data mining technique and joint modeling analysis of multiple factors 

under big data environment. Pattern recognition techniques have been in the social life 

that obtained wide application in various fields. However in the past most classic 

classification algorithm is the premise of success requirements sample data is roughly 

balanced between classes, but with the development of technology, there are more and 

more new classification problem, does not meet this premise type can be seen as 

unbalanced data classification problem. To combine the data analysis technique with 

execution of civil servants and professional ethics we organize the reminding of the paper 

as the follows. In the Section 2, we analyze the traditional basic and the core data 

classification and the clustering methodologies with the theoretical analysis. In the 

Section 3, we propose our novel data classification methodology with the detailed and in-

depth analysis with discussion. In the section 4, we discuss civil servants and professional 

ethics enhancement and evaluation model combined with prior discussion. In the Section 

5, we numerically experiment the proposed methodology. As the summary and conclusion 

of the paper, we summarize our article and cast the prospect for further research. 

 

2. Overview of Traditional Data Classification Algorithms 

In this section, we conduct overview of the traditional data classification algorithms. 

We choose the algorithms based on following criteria. In practice, each class of 

misclassification cost should be different, but it needs prior knowledge, which makes the 

real cost is difficult to accurately estimate fault points. Classification is one of the 

important missions of the data mining and its goal is according to the data of the existing 

categories summing up the general description of each category. Classification of 

different type errors is often corresponded to the different price. When the sample of 

misclassification costs are not equal, based on the precision of the traditional 

classification algorithms usually cannot be used directly. 

 

 

Figure 2. The Demonstration of the Data Classification Process 

2.1. Rotation Forest Classification Algorithm 

Integration algorithm is of the same object with the multiple rather than the single 

learning machine learning and prediction, and the predicted results of each learning 

machine, in order to get a more comprehensive and the reliable judgment. Rotation forest 

algorithm is a new integration algorithm, this algorithm chooses decision tree as its base 

classifier, and in the decision tree learning, due to the classifier is too complex, so too to 
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adapt to the noise, leading to a fitting problem.  Integration algorithm is the difference 

between the base classifier and precision in two crucial factors affecting algorithm 

performance. That is to say, an integrated classifier to obtain satisfactory results, should 

be the base classifier has high precision, at the same time, the difference between the base 

classifier to as large as possible. Therefore, by improving the base classifier to improve 

the effect of classification of integration algorithm become the focus of attention. The 

following formulas denote the processes. 
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Algorithm firstly by the rotation of the core original forest algorithm to deal with the 

base classifier training set, in order to improve the differences of each base classifier. 

Then choose ELM algorithm as the base classifier, a fitting problems existing in the 

original algorithm, at the same time improve the classification accuracy. The table one 

shows the pseudo-code. 

Table 1. The (RFC) Rotation Forest Classification Algorithm 

Algorithm 1. Rotation Forest Classification Algorithm (RFC ) 

1. Input: Training data set, the instance of the corresponding class label  

                the number of base classifiers in the integration algorithm. 

2. Output: A list of the clusters and partitions as the classification result. 

3. The results of the base classifier synthetically using the (1). 

4. The transformed sample class label as the output of the network (2). 

5.  Update the parameters of the 2 2

i k i k
p v p v    as reversion. 

6. While (Do not meet the stopping criteria). 

 

2.2. The Modified Naive Bayes Classification Algorithm 

Price sensitive theory has been successfully applied in many of the fields. The cost of 

data sensitivity problem relies on the theory of cost sensitive applications, only will be the 

price of sensitive theory combining with the specific application field can effectively 

solve the actual problem. Price sensitive classification is a different price for the different 

types of the error distribution, pay attention to avoid the costly error when classification, 

in order to achieve the classification errors of the lowest total cost target. Using the 

algorithm model training is the key to reasonable training instances of misclassification 

cost factor. By adjusting the positive and the negative samples or decision threshold 

indirectly realize study price sensitive, so can't guarantee the price sensitive learning 

effect. Cost function is difficult to in the present rare class classification algorithm 

according to the specific data distribution problem of adaptive determine, introducing 

global cost matrix, the naive Bayesian classification is improved. 
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Table 2. The Modified Naive Bayes Classification Algorithm 

Algorithm 2. The Modified Naive Bayes Classification Algorithm (MNB) 

1. Input: Put the price of a few kinds of divided into most classes is generally higher 

                than the price of the majority class is divided into a few classes. 

2. Output: The optimized data classification partitions and the unique parts. 

3. Conditional independence assumption based feature computing and analysis. 
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4. Discriminant for the corresponding record expression for the records in the class. 

                     
1

|
l

i ii
P u P u c P c


   

5. Increment t=t+1; repeat steps 2 and 3 until the convergence condition. 

 

3. Our Proposed Data Classification Methodology 
 

3.1. Kernel Based Support Vector Machine Principles 

In the real world, most of the pattern classification problems in the original sample 

points within the sample space is linear inseparable, solve the problem of the general 

approach is to adopt method of nonlinear mapping, the original space samples mapped to 

high-dimensional feature space, make the samples in the high-dimensional space linearly 

separable. Determine whether a certain parameter value in the optimal algorithm, is 

essentially to select the proper parameter value to make the algorithm corresponding 

minimum the error rate. In the training sample lot and the condition of high proportion of 

support vector, the limit support vector machine (SVM) to a training sample subset, can 

reduce the number of support vector. In the formula three, we demonstrate the objective 

function for the SVM. 
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Kernel function description is two sample points in high dimensional feature space, 

inner product, so kernel function is reflected in the high dimensional feature of the space 

position relations between any two sample points expressed as the formula 4. 

        1 2
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T

l
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Need to know is the most important of the sample points in high dimensional feature 

space, inner product, namely, relation between the location of the relationship between 

each other if know the inner product, this is the particular form of the kernel function is 

also do not need to know, so we care about is eventually the inner product between the 

sample points in high dimensional feature space, the study of kernel function can be 

converted into the study of the relationship between inner product. The optimized 

objective function is shown below. 

         1
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                                                    (5) 

A time for working knowledge of the training samples, and fixed the training sample. 

The algorithm is the key to select optimal working set selection algorithm, and the 

random method is adopted in the selection of the working set, thus limiting the rate of 

convergence of the algorithm. We optimize is by using the following formula. 
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It is obvious that the nuclear matrix is symmetric matrix and for inner product matrix, 

said any two samples in high dimensional feature space, inner product, determines the 

relative location of sample points in high dimensional feature space. Concrete form, also 

don't have to know specific coordinates of samples in high dimensional feature space and 

only need to look for a suitable to meet the theorem of the nuclear matrix, and therefore 

can be converted into the problem of parameter selection of kernel function to find 

suitable matrix of the problem. 

 

3.2. Optimized Deep Structure Assisted Model for Enhancement 

Neural network is an important branch of machine learning and is a mainstream 

research direction of intelligent computing has long been the attention of many scientists 

and research. It is rooted in many disciplines, combination of mathematics, statistics, 

physics, computer science and engineering. Have found that it can solve some difficult to 

solve the problems in the traditional sense, also provides the solution of the problems with 

the new ideas. The basic idea is neural network algorithm. The positive learning process 

by signal transmission with error back propagation of two processes forward propagation, 

input samples from the input layer, after each processing step by step a hidden layer to 

output layer. If the actual output and desired output of output layer, into the error back 

propagation phase, in some form of error back propagation is the output error back 

propagation step by step through the hidden layer to the input layer, and the error to all 

elements of each layer to get error signal of each unit, the error signal as the basis of a 

fixed weights of each unit. This signal is spread and error back propagation process of 

each layer weights adjustment is carried out repeatedly. Weights are constantly adjusts 

process, that is, the network training process. This process has been to the network output 

error reduced to an acceptable level, or at the preset number of learning. 

 

 

 

Figure 3. The Optimized Deep Structure Assisted Model 
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As demonstrated in the Figure 3, we show the optimized deep structure assisted model. 

There is a flat area error curved surface. Weight adjustment into the plain, the reason is 

that the neuron output into the transfer function of the saturated zone. If after the 

adjustment into flat area, managed to compress neuron net input, make its output out of 

the saturated zone transfer function, we can change the shape of the error function, so that 

the adjustment from the flat area. Implement the idea of the specific practice is introduced 

in the original transfer function a gradient factor. In practice, it is difficult to determine 

vector from beginning to end all the right best. Can be seen from the error of curved 

surface, the vector in plain area is too small will increase the number of training, thus 

hope to increase more. 

 

3.3. The Optimization Techniques Introduction 

When the dimension of the training sample set is too large, or data is high, its 

computation cost is higher. In order to improve the core efficiency of classification 

algorithms, mainly by dimension reduction and establish the efficient index structure, the 

narrowing the scope of the search and shorten the time of looking for the nearest 

neighbor. By looking in the original training focus for representative sample set to replace 

the training set. In most of unbalanced classification problem, rare class is the key of the 

classification. So wrong points of rare class samples need to pay a greater price and the 

price sensitive study by giving each category in the different fault points, to deal with 

unbalanced classification problem in two types of problems, for example, suppose that is 

scarce, and has a higher fault points, while training the classifier, right and wrong points 

are kind of samples for more punishment, forcing the final classifier for sample class has 

a higher recognition rate. 
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The training data set is another effective method of training set balance. Its main idea is 

the kinds of samples were randomly divided into a series of disjoint subsets, the size of 

these subsets by sparse number of such sample set and learning sample distribution 

proportion of decision in advance. The optimized information entropy is defined as 

follows. 
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Resampling method is by increasing the rarest type of training samples were on 

sampling and reduce the categories of unbalanced sampling under a sample distribution of 

the sample become more balanced, so as to improve the recognition rate of classifier to 

the rare class. The following formula defines the optimization step. 

   ,
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4. Principles of Execution of Civil Servants and Professional Ethics 

Improve execution of civil servants is very important to strengthen the construction of 

the organ administrative efficiency. This article in view of the current main problems of 

the civil servants at the grass-roots level on the execution, from the theory of armed, 

responsibility is not strong enough, the organization perform poorly, the respect such as 

lack of supervision and restriction are analyzed, and put forward from the breeding 

advanced execution concept, improve the execution of the fine of the quality, the efficient 

implementation of innovation mechanism, the strict constraints mechanism, build efficient 

execution ability and so on to strengthen the construction of authority administrative 

efficiency, improve execution of civil servants at grass-roots level. The grass-roots civil 



International Journal of u- and e- Service, Science and Technology 

Vol.9, No. 5 (2016) 

 

 

264  Copyright ⓒ 2016 SERSC 

service quality directly affects the quality level of civil servants in our country, and also a 

big impact on the country's ruling ability. In addition our country civil servant at grass-

roots level is on the progress of country socialist construction has played a very important 

role. Promote the government's administrative execution ability, is to strengthen the 

party's ruling power is inner requirement of constructing service government is to realize 

the standardized, transparent and the efficient administrative system. The Figure 4 

demonstrates the features of the civil servants around the world. 

 

 

Figure 4. The Features of the Civil Servants around the World 

For construction of civil servants at grass-roots level of quality in our country, it 

belongs to a kind of the practice activity, and when carries on the practice must according 

to the certain guidelines to orderly. But at present our country civil servants at the grass-

roots level of the quality of the construction of the system is not sound enough, this is 

made in the construction of civil servants at the grass-roots level quality in our country 

nowhere, the standard for the our country civil servants at the grass-roots level quality 

construction, condition, content and form of problem without a definite concept, thus 

seriously hinder the process of our quality of the construction of the grass-roots civil 

servants. 
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Primary Variable Secondary Variables 

1.Loyal to the motherland and people 

Firm belief and ideal 

Correct world outlook and on life and values 

Safeguard the unity of the country 

Close ties with the masses 

2.Administration according to law 

Strong legal sense 

Observe law and discipline 

Maintain strict discipline 

In performing their duties according to law 

3.Be loyal to their duties and work hard 

Dedication and sense of responsibility 

Love the job 

Do not dereliction of duty and work adversely 

Working efficiency of be particular about 

4.Solidarity and collaboration 

Despite the big picture 

Not going 

Solidarity and collaboration, dare to responsible 

To ensure that the order 

5.Integrity, hard work and plain living 

Strict requirements, set a good example 

Uphold justice 

Strict economy, industry and thrift 

Honest self-discipline 

6.Honesty, seeking truth from facts 

Aboveboard, match words with deeds 

Dare to tell the truth. Starting from the actual 

Against subjectivism and the formalism 

The thorough investigation and study, pragmatic 

7.Study hard, proficient in business 

To master modern office technology 

Improve the service ability 

Improve the innovation consciousness 

To strengthen their own quality training 

8.Modest and prudent, and civility 

Manners polite, talk properly 

Healthy life interest 

Personable, clothes clean 

The right attitude towards achievement 

Figure 5. The Evaluation Criterion Parameter List 

Along with the social transformation, the inherent integration between economic, 

political, cultural, social relations, prone to moral crisis for example, the influence of the 

traditional morality is becoming more and more weak as the new moral system has not yet 

been forming, the capital of the socialist ideological and ethical infiltration, feudal moral 

is quite serious, the influence of religious moral, very, folk backward traditional moral 

tradition has a strong vitality. As the mainstream of socialist moral system is not strong 

enough show in the figure 5, we analyze the issues and measure from the following 

perspectives. (1) Honesty, seeking truth from facts; (2) Loyal to the motherland and 

people; (3) Administration according to law; (4) Solidarity and collaboration; (5) 

Integrity, hard work and plain living; (6) Study hard, proficient in business; (7) Modest 

and prudent, and civility. 

 

5. Experimental Analysis and Simulation 

In order to test the robustness of our proposed model, we conduct simulation in this 

part. The process of the decision tree induction algorithm based tree, the tree growth 

process is a process of constant shard the data, controlling a corresponding to a problem, 

also corresponds to a node. Requirements for segmentation are divided into the group of 
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"difference" between the biggest. All kinds of decision tree algorithm are the main 

difference between the measures of the difference between "differences". In the following 

Table 3, we demonstrate numerical data of the different clustering algorithms and the 

related figure. 

Table 3. The Numerical Data of the Different Clustering Algorithms 

Number Ours Algorithm1 Algorithm2 Algorithm3 Algorithm4 Algorithm5 

1 88.3 82.2 80.4 81.5 84.1 80.3 

2 89.5 87.9 88.3 85.2 87.1 87.6 

3 93.4 91.3 89.7 90.1 88.8 88.9 

4 89.4 81.3 87.6 88.2 88.3 85.5 

5 89.1 86.1 81.0 87.9 85.2 83.3 

6 94.2 89.9 90.6 89.6 91.1 88.6 

7 87.9 88.9 86.4 86.9 85.5 86.1 

8 89.9 86.2 84.2 89.3 88.1 86.5 

 

Figure 6. The Visual Comparison of the Different Clustering Algorithms 

From this simulation, we record weight of different elements and the influence factors 

for execution of civil servants. Under the guidance of the theory, the policy execution 

should be strengthened to promote construction of incentive mechanism, stimulate the 

policy executors positive implementation, training executives of public spirit and 

administrative culture, enable it to provide better service for the policy object, such not 

only can improve policy executive power, also can improve the image of the government 

in the heart, to the construction of the government credibility. Because of the small group 

have the better execution, so should be streamlined and change the present situation of our 

local government bloated to improve the efficiency of policy implementation. 
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Table 4. The Experiment on Execution of Civil Servants and Professional 
Ethics 

Number Case1 Case2 Case3 Case4 

1 12 23 18 21 

2 13 22 19 15 

3 12 25 17 19 

4 8 19 22 19 

5 12 15 18 9 

6 9 19 15 13 

7 6 19 16 13 

8 9 22 15 13 

9 18 21 17 19 

10 15 17 13 19 

 

Figure 7. The Visual Comparison of Execution of Civil Servants and 
Professional Ethics 

5. Conclusion and Summary 

The birth of data mining technology is meaningful, so that we can from a large amount 

of data to extract useful information for the decision makers. Union rule mining is to 

discover a large number of items in the data set of interest between the correlation 

information. After more than ten years of the development association rule mining has 

become a more mature and in data mining technology is one of important ways. This 

system describes association rule mining the concepts involved, association rule mining 

algorithm and application fields such as association rules. Therefore, we conduct research 

on execution of civil servants and professional ethics based on data mining technique and 

joint modeling analysis of multiple factors under big data environment in this research 

manuscript. We modify the traditional of the evaluation algorithm to propose our revised 

one. The experiment proves the effectiveness and the feasibility of our methodology. 
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