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Abstract

:

In the context of a burgeoning knowledge economy, enterprise intellectual capital has emerged as a pivotal asset for organizational growth. Evaluating it requires a comprehensive and robust index, yet there is no standard methodology for such assessments. Here, we propose an index for evaluating enterprise intellectual capital. We use the Delphi method to delineate a scientific decision structure. A grey-based decision-making trial and evaluation laboratory (DEMATEL) is coupled with an analytic network process (ANP)—i.e., grey DEMATEL-based ANP (GDANP)—to determine the relative weight of indicators. Then, we use the technique for order preference by similarity to an ideal solution to validate the effectiveness and applicability of the proposed evaluation index based on data on thirty new-technology companies in China. This study bridges a critical gap in academic discourse, and we discuss the practical implications for the strategic management of intellectual capital in corporate settings.
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1. Introduction


Intellectual capital, sometimes called hidden wealth, includes knowledge, organizational technology, practical experience, and professional skills. It has gradually replaced physical capital [1] as the main driver of economic development and has enhanced the sustainable competitiveness of enterprises [2]. As a vital strategic resource guiding enterprise management and innovation [3], intellectual capital is a strategic asset that entrepreneurs compete for [4], as it enables them to gain a competitive edge in today’s increasingly aggressive marketplace. For internal and external opportunities, a company’s competitiveness requires intellectual capital to manage threats [5]. At the 17th Congress of the Communist Party in China, it was suggested that enhancing the capacity for independent innovation and fostering an innovation-oriented country would be pivotal to advancing the nation’s comprehensive strength. The level of enterprise intellectual capital significantly determines the independent innovation of enterprises and even the national innovation system. Promoting enterprise intellectual capital at the national level has been redefined from a strategic perspective due to a series of central policies.



Although some Chinese enterprises have recognized the significance of intellectual capital, several challenges arise during the targeted management process. For instance, the range of research for enterprise intellectual capital is vast, the subject matter is intricate, and heterogeneity is evident. Thus far, there is no relatively uniform standard in academic research, the research framework is incomplete, and the research indicators are inadequate. Hence, it is of great practical value to investigate the management of intellectual capital so that companies can maximize its value and create sustainable competitive advantages. A key approach to address this issue is to develop a feasible intellectual capital measurement and evaluation index to assess the positive interaction between intellectual capital evaluation and construction.



Since the evaluation of enterprise intellectual capital is a typical multi-criteria decision-making (MCDM) problem, the second-order hotel intellectual capital model—the Norton–Kaplan balance indicator system—and the European Foundation for Quality Management model cannot be easily applied, owing to their limitations. Therefore, we propose a novel hybrid method, namely a grey-based decision-making trial and evaluation laboratory (DEMATEL), coupled with an analytic network process (ANP)—denoted GDANP—to address this problem. The proposed method establishes an enterprise intellectual capital evaluation index in the research framework of enterprise intellectual capital. To do so, we select an appropriate evaluation indicator, as well as a comprehensive indicator system, structure, and research framework, to identify and verify the key indicators through a series of tests. As a result, the proposed method is a complete evaluation index for intellectual capital. We used the technique for order preference by similarity to an ideal solution (TOPSIS) to validate the evaluation index by evaluating thirty new-technology companies in China. Finally, based on the evaluation index, we offer some suggestions for enterprise intellectual capital management. The research process and results of this study will enable enterprises to design a reasonable management system, giving full play to the positive role of enterprise intellectual capital and promoting the development of related technologies.




2. Literature Review


2.1. Intellectual Capital


The notion of intellectual capital was originally proposed by the English economist Nassau William Senior in 1836 to refer to the sum of the knowledge and skills possessed by individuals. In this sense, the concept is equivalent to human capital [6]. With the added concepts of spiritual capital [7] and the intangible assets of enterprises, enterprise intellectual capital was put forward as a concept in business management [8]. Moreover, the coexistence and influence of different intellectual capital elements are considered important for the sustainable development of enterprises [9].



There is extensive research on enterprise intellectual capital. Existing studies have established multiple theories regarding expanding enterprise intellectual capital. Two-factor theories simply divide enterprise intellectual capital into human capital and social capital (or structural capital) [10,11]. Subsequent research on dual capital considered both internal and external factors. For example, the mutualistic symbiosis between the intellectual capital and the physical capital of enterprises was studied by logical deduction through a logistic growth model [12]. Furthermore, certain investigations have incorporated intellectual capital and focused on organizational duality [13]. Three-factor theories state that human capital, customer capital, and structural capital constitute the intellectual capital of an enterprise [14]. There are also three categories of intellectual capital: intangible assets, knowledge management, and strategic management. These have been elaborated from the perspectives of accounting [15], knowledge management, and intangible strategic resources, respectively [16]. While this classification has a broader scope, it lacks depth and specificity. The concept of an “H–S–C” structure (human–structural–customer capital), based on the rule of three is widely accepted by scholars. The theory posits that the intellectual capital value of an enterprise is reflected in its human capital, structural capital, and customer capital [17].



Based on this previous literature, we have divided enterprise intellectual capital into three components: human capital, structural capital, and relational capital.



Enterprise human capital refers to the sum of knowledge, skills, and other quality factors with economic value in an enterprise. Together, these enter into the process of production and the management of a certain type of resource. Yaseen [18] found that the construction of human capital does not have a direct impact on the competitive advantage of enterprises. Johnson [19] emphasized that companies should pay attention to building and maintaining human capital so that it will become the main source of enterprise value. Gross-Gołacka et al. [20] affirmed that human capital is the most important element of intellectual capital, and that the coexistence and influence of various elements of intellectual capital is an important aspect of the sustainable development of enterprises. Sun et al. [21] determined that human capital plays an important role in promoting the innovation of Chinese enterprises, and that effective innovation policies include strengthening the skills of the labor force and increasing the incentives for enterprise management innovation.



Structural capital refers to the mechanism of operation in resource aggregation and value creation contained in the organizational structure and culture of an enterprise. It is the key factor in the effective operation of human capital in the process of value formation. Structural capital can be divided into innovation capital and process capital. Innovation capital refers to the ability to create innovation, protect intellectual and business property rights, and develop and accelerate the entry of new products and services into markets. Process capital refers to the practical knowledge that achieves continuity by improving work processes, specific methods, and staffing plans. Xu [22] indicated that the three dimensions of intellectual capital are inter-related and investigated dynamic intellectual capital by establishing a three-dimensional model to examine the characteristics of human capital, organization capital, and relationship capital, as well as their interactions. Xu argued that capital structure is the basis of intellectual capital, as human capital needs it to create value. More precisely, structural capital is the infrastructure and knowledge platform for the operation of human capital. Kengatharan [23] affirmed that the institutionalized knowledge of an organization, such as the organizational structure and culture, can improve production efficiency, further revealing a positive correlation between the two and affirming the mediating relationship between the individual level of intellectual capital and enterprise performance.



Relational capital refers to the network of relationships established between a company and all external organizations that may affect its production and operation, as well as the resources and informational advantages resulting from it [8]. Relational capital can be divided into two categories. The first is the relationship network between a company and the upstream and downstream stakeholders of production and operation. This usually includes suppliers, customers, government, shareholders, etc. The second is the cognitive evaluation of the corporate image and corporate reputation based on the first type of relationship. Boljanovic et al. [24] argued that the relational capital indicator (overall) is considered the most useful. In parallel, Barrena-Martinez et al. [25] claimed that enterprises pursuing open innovation success should develop relational capital to benefit from cross-organization synergy and complementarity.



Due to the increasing importance and relevance of enterprise intellectual capital, the academic community has developed several methods to construct an appropriate evaluation index. Although there is no consensus on the different approaches proposed, they are all of value to approximate reality and thereby facilitate short- and long-term decision-making.




2.2. Evaluation Technique


To evaluate enterprise intellectual capital more comprehensively, we reviewed the existing literature. In existing studies, some scholars constructed a four-dimensional banking intellectual capital evaluation index through regression equation analysis [26]. Some scholars constructed the industrial intellectual capital index, and standardized the hotel intellectual capital scale through a second-order hotel intellectual capital model [27]. Other methods employed in existing research include the decision-making laboratory method [28], scale survey methods [29], fuzzy analytic hierarchy process [30], the hybrid neural network mathematical model method [31], and the empirical analysis method [32,33]. Furthermore, scholars also measured the index with accounting indicators, like direct intellectual capital methods, market capitalization methods and return on assets methods [15]. However, since the evaluation of enterprise intellectual capital is a typical MCDM problem, we decided to use the GDANP to develop a more complete evaluation index and establish a more rigorous evaluation mechanism.



To do so, we first need to determine the dimensions from which to evaluate enterprise intellectual capital. Wang et al. [34] applied a second-order confirmatory factor analysis method of structural equation modeling, and verified that the intellectual capital of private enterprises is composed of human capital, structural capital, and relational capital. They found that the factor load of structural capital was the largest and that of human capital was the smallest, although the difference was not significant. This classification method, namely the traditional H–S–C structure, was also supported by Yao [35] and Vaz and Selig [36], among others. Based on the H–S–C ternary structure, Claver-Cortés [37] argued that enterprise intellectual capital specifically covers seven indicators. Based on the consideration of intellectual capital as including human capital, structural capital, and social capital, Xiao and Zhao [38] found through a questionnaire survey that human capital is the most critical element of the innovative competitiveness of enterprises. Subramanian [39] proposed evaluating intellectual capital from these three dimensions and explored the possibility of reducing the discontinuation of new product development projects. Based on the consideration of the actual situation of enterprises, some scholars modified this ternary evaluation method. Albertini [40] divided the intellectual capital of enterprises into human capital, structural capital, customer capital, and relational capital, and proposed 14 specific indicators. In consideration of the studies above, we opted to use the H–S–C structure to evaluate enterprise intellectual capital.



Further, we need to determine which MCDM method should be used to evaluate enterprise intellectual capital. To evaluate intellectual capital, MCDM models have increasingly been employed. These include DEMATEL [28], the analytic hierarchy process (AHP), the ANP, and grey relational analysis (GRA).



DEMATEL was proposed in 1973 by the Battelle Society, a research center in Geneva, to study a variety of causality issues such as race, hunger, environmental protection, and energy. DEMATEL’s operation can express complex causality, and a pairwise comparison matrix can be obtained to quantify influence. Therefore, DEMATEL has been widely used to generate network diagrams [41]. However, because DEMATEL uses complex analysis tools such as matrices, the questionnaire-issuing objects need to understand the connotation of the decision problem or the operation process [42], which is relatively restrictive.



The AHP, proposed by the American operations research scholar Saaty, is able to solve the problems above. Its basic idea is that problems with a complex causality can be divided into several levels according to certain order rules, and then can be subdivided into several factors, so as to form a hierarchical structure model. The advantages of the AHP are that it is practical, simple, flexible, easy to understand, and systematic. These have contributed to its wide use in practice [43]. However, despite the usefulness of the hierarchical structure of the AHP to deal with system problems, this method also has clear disadvantages. The AHP needs to construct an evaluation matrix to investigate a certain problem, whose rationality and scientificity directly affect the results and limit its application in complex decision-making problems. Moreover, in the case of too many indicators, a high-order matrix is needed. This entails a large quantity of complex calculations, making it difficult to pass the consistency test [44]. Furthermore, the AHP needs experts to evaluate the importance of each indicator. In the case of multiple influencing factors, many questions must be designed in the questionnaire. It is, thus difficult to guarantee the quality of the recovered data, and this ultimately affects the credibility of the evaluation results.



Therefore, the ANP was developed to solve this difficulty [45]. Proposed in 1996 by Professor T. L. Saaty of the University of Pittsburgh, the ANP is a decision-making method for the study of non-independent hierarchical structures. Unlike the AHP, which assumes that the aspects, criteria, or schemes are completely independent and that their relationship forms a unidirectional hierarchical structure, the ANP takes into account the interdependence of various factors or adjacent levels [46]. When studying these interdependent factors, the ANP establishes a “super matrix” for comprehensive analysis to obtain a mixed weight. At the same time, because the ANP has fewer requirements on the hierarchical relationship than the AHP, it allows for more complex relationships between decision levels and attributes. Moreover, the relationship between levels cannot easily be shown as high or low, dominant or dominated, direct or indirect. Hence, the ANP is favored by decision makers, and it has become an effective tool to solve several complex problems.



However, the ANP requires a large number of pairwise comparisons to form a pairwise comparison matrix, which also makes the consistency test difficult [47]. In general, scholars have found that using a single MCDM method poses difficulties in solving the problem efficiently and accurately, so scholars have begun to try to combine multiple MCDM methods, such as Grey DEMATEL [48], Fuzzy DEMATEL [49], and so on [50]. Therefore, a mixed model of ANP based on DEMATEL, i.e., the DANP, was proposed [51]. In this way, the total influence matrix generated by DEMATEL is directly taken as the unweighted super matrix of the ANP, thus not only improving the efficiency but also solving the problems that the way to form a pairwise comparison matrix is so complicated that cannot guarantee consistency. However, in practice, the direct influence matrix used by the DANP involves a pairwise comparison matrix that requires a pairwise comparison questionnaire, the design of which entails several problems. If the experts are unfamiliar with the pairwise comparison questionnaire, judgments are difficult, which affects the quality of the questionnaire data. In addition, a higher number of DANP indicators implies the need for a higher number of comparisons. This can easily bore experts, resulting in a decline in questionnaire quality. In view of this situation, the self-relational matrix generated by the GRA has been directly used as the direct influence matrix of the DEMATEL, and the research process of the DANP has been further improved [52], thereby simplifying the above process and improving the effectiveness of the direct influence matrix.



GRA originated from grey system theory, proposed by Chinese Professor Deng Ju-long in 1982 [53]. The theory holds that in the study of complex uncertainty problems, if there is less known information and most of the information is unknown, a small amount of known information can be formed by selecting useful information to accurately represent and effectively monitor the evolution of a system. The key advantage of GRA is that it has no excessive requirements on samples, and data do not need to meet any specific distribution, thus avoiding the limitations of traditional exact mathematics and ensuring ease of use. Therefore, GRA has a wide applicability, and is often used to solve problems with fewer inputs and data samples [54]. Therefore, the self-relational matrix generated by GRA can be directly used as the direct influence matrix of the DANP, thus solving the problem of the difficulty in generating the direct influence matrix of the DANP [55].



In this study, we decided to adopt the GDANP (grey DEMATEL-based ANP) method to establish an enterprise intellectual capital evaluation index. Then, we used TOPSIS to validate the evaluation index, and evaluated thirty new-technology companies in China. The overall process is shown in Figure 1.





3. Methodology


3.1. Delphi Method


Previous literature and expert interviews were used as the pre-selection sources of the enterprise intellectual capital evaluation indicators, and the Delphi method was used for screening. The Delphi method originated in the 1950s from research at the RAND Corporation in the United States. In essence, it is an anonymous expert inquiry method. Questionnaires are used to collect the anonymous opinions of the most notable experts in a certain field, and these are gradually revised through feedback control in a process of repeated consultation, with the aim of reaching a consensus opinion.



In this study, the quartile deviation (QD), namely half of the interquartile range, was used to determine the consensus degree. As shown in Table 1, according to Holden and Wedman (1993), a value of QD > 1 indicates a low degree of consensus among the experts, while a value of 0.6 < QD ≤ 1 indicates a moderate degree of consensus, and a value of D ≤ 0.6 indicates a high degree of consensus.



After performing a review of relevant research and following the mutually exclusive collectively exhaustive principle, a preliminary indicator system was determined and a preliminary research indicator system was established.




3.2. Grey DEMATEL-Based ANP


Evaluating the intellectual capital of enterprises is a multi-criteria decision-making problem. Although several mainstream multi-criteria decision-making research methods exist in an academic context, all of them have limitations. This study adopted the ANP method to determine the indicator weight, thereby inevitably facing problems with the consistency check and difficulty in generating the super matrix. For this reason, the DANP is put forward, which directly takes the total influence matrix generated by the DEMATEL as the unweighted super matrix of the ANP, thus solving these problems [51]. However, in practice, the direct influence matrix used by the ANP involves a pairwise comparison matrix, requiring pairwise comparison questionnaires that are difficult to accomplish online. If the experts are unfamiliar with pairwise comparison questionnaires and find it difficult to make judgments, then the quality of the questionnaire data would be affected. In addition, the higher the number of the DANP indicators, the higher the number of times they need to be compared, which exhausts experts and leads to a decline in questionnaire quality. To solve this problem, Jiang (2018) further developed the GDANP by taking the self-relational matrix generated by GRA as the direct influence matrix of DEMATEL. This method simplifies the abovementioned process and improves the effectiveness of the direct influence matrix [52]. To summarize, referring to Jiang (2018), we used the GDANP, following the two main steps briefly introduced below, namely GRA and DANP [52].



3.2.1. GRA


Originating from grey system theory and first proposed by the Chinese scholar Deng (1982), GRA is used to judge whether the relationship between different sequences is significant according to the similarity of the geometric shape of the sequence curve [53]. Its significance lies in finding the correlation degree between each comparison sequence and the reference sequence, thus generating the direct influence matrix.



The first step is to calculate the difference sequence and take the absolute value based on the results of Delphi. The absolute value of the difference sequence is calculated as follows:


       Δ   i j     =     Z   i j           Z  i j   =     D   i 1   −   D   11   ,     D   i 1     −   D   21   …   D   i 1   −   D   n 1   ,     D   i 2   −   D   12   …     D   i m   −   D   n m       



(1)




where Dij is the importance of indicator i (Xi) scored by the expert j, i = 1, 2, …n, j = 1, 2, …m.



The second step is to calculate the grey self-relational matrix and the grey relational degree. Based on the |Δij|, the grey relational coefficients (GRC), which indicates the relationship between the sequence and the reference sequence at each point in the curve [53], can be calculated as follows:



GRC:


     ξ   j   (   X   a   ,   X   b   ) =       min   a    ⁡      min   j    ⁡      Δ   a j         + ρ       max   a    ⁡      max   j    ⁡      Δ   a j               D   a j   −   D   b j     + ρ       max   a    ⁡      max   j    ⁡      Δ   a j              i   =   1 ,   2 ,   … n ;   j   =   1 ,   2 ,   … m   



(2)




where   ρ   is the discriminative coefficient (  0 ≤ ρ ≤ 1  ), and usually   ρ   =   0.5 ;       ξ   j   (   X   a   ,   X   b   )   indicates the GRC, the relationship between indicator     X   a     and indicator     X   b    , (  a = 1 ⋯ n ,   b = 1 ⋯ n  ), here indicator     X   a     can be regarded as the reference sequence and indicator     X   b     can be regarded as the comparison sequence.



After obtaining GRC, we can calculate the grey relational grade (GRG) which represents the degree of correlation between the comparison sequence and the reference sequence in a quantitative form [53]. The calculation of the GRG is as follows:



GRG:


  G R G (   X   a   ,   X   b   ) =   ∑  j = 1   m      ω   j     ξ   j   (   X   a   ,   X   b   )    



(3)




where     ω   j     is the weight of the expert j, and the sum of     ω   j   = 1  , and   G R G (   X   a   ,   X   b   )   ranges from 0 to 1.




3.2.2. DANP


Based on the GRGs, the direct impact matrix     A   d i r e c t     as follows:


    A   a b   = G R G (   X   a   ,   X   b   )  



(4)






    A   d i r e c t   =        A   11     ⋯     A   1 n       ⋮   ⋮   ⋮       A   n 1     ⋯     A   n n         



(5)







To form the normalized direct influence matrix   X   for DEMATEL, the first step is to convert all diagonal elements to zero, and the second step is to normalize     A   d i r e c t     as follows:


    X = λ   A   d i r e c t    



(6)




where


  λ =   1       max   a , b    ⁡        max        ⁡     ∑  a = 1   n       A   a b       ,     max        ⁡     ∑  b = 1   n       A   a b              



(7)







Obtaining matrix   X  , the total impact matrix T are determined as follows:


  T = X   ( I − X )   − 1    



(8)







The total influence matrix T of DEMATEL is considered to be the unweighted super matrix of the ANP. Then, the weighted supermatrix of ANP can be obtained after normalization.



Next, by multiplying (normally twice) the weighted supermatrix of ANP by itself according to the ANP method, the limited supermatrix of ANP can be obtained, which means the weight of each indicator can be obtained [52]. Finally, we obtain the relative weights of each indicator and use the Borda’s method to rank indicators, by comparing the ranking of DEMATEL, plus the ranking of ANP, as follows:




Grade (estimation) Borda = Grade (estimation) DEMATEL + Grade (estimation) ANP.



(9)







3.3. TOPSIS Method


To better understand the results and apply the obtained indicator weights, we used the TOPSIS method. Since people always pursue profit maximization and reduce costs, we use the TOPSIS method by finding the positive ideal solution (      max   j    ⁡      X   i j        , the maximum value of each indicator) and the negative ideal solution (      min   j    ⁡      X   i j        , the minimum value of each indicator), and identifying the optimal alternative which should be closest to the positive ideal solution and the farthest from the negative ideal solution.



First, we normalized the indicator data and applied the weights obtained by the GDANP as the weighting standard to calculate the weighting matrix as follows:


    W   i j   =     E   i j         max   j    ⁡    E   i j        



(10)




where     E   i j     presents the indicator i of the enterprise j,   i = 1 ⋯ n  ,   j = 1 ⋯ k  ;     W   i j     is the normalized indicator i of the enterprise j


    X   i j   =   ω   i     W   i j    



(11)




where     ω   i     indicates the weights of indicator i;     ∑  i = 1   n      ω   i   = 1    .



Then, we can calculate the distance between the enterprise   j   and the positive ideal solution (    S   j   +    ), the distance between the enterprise   j   and the negative ideal solution (    S   j   −    ), and the relative distance from the positive ideal solution alternative (    C   j   +    ) as follows:


    S   j   +   =     ∑  i = 1   n          X   i j   − (     max   j    ⁡      X   i j       )     2       2    



(12)






    S   j   −   =     ∑  i = 1   n          X   i j   − (     min   j    ⁡      X   i j       )     2       2    



(13)






    C   j   +   =     S   j   −    /      S   j   +   +   S   j   −        



(14)







Obtaining     C   j   +    , last step is to rank the order.





4. Establishment of Enterprise Intellectual Capital Evaluation Index


4.1. Pre-Selection of the Evaluation Indicator of Enterprise Intellectual Capital


According to the Delphi method, the selected experts should be representative and authoritative, and every member of the group should understand the basic issues. Therefore, we determined the following expert selection criteria: expert authorities in China on intellectual capital research, experts with a clear understanding of enterprise management and enterprise intellectual capital, and experts specializing in the study of enterprise intellectual capital. On this basis, we invited six experts who received online questionnaires from the Chinese Academy of Sciences, Shandong University et al. to participate in the Delphi survey. Professional information of each expert is shown in Table 2.



The first round of the Delphi evaluation consisted of a preliminary open-ended questionnaire, aiming to collect the opinions of the experts on the modification of the previously determined indicator system which constructed from the literature [18,19,20,21,22,23,24,25]. This included a survey on the rationality of the selection of each indicator in the indicator system and a survey of their opinions on indicator deletion. The second round of the Delphi evaluation included a rating questionnaire, where experts were asked to score the importance of each indicator from 0 (lowest) to 100 (highest). After collecting all answers, the consensus degree on each indicator was calculated, and those with a score of 70 or below (QD > 0.6) were eliminated. Those experts whose scores fell beyond one standard deviation of the mean plus or minus the mean were informed that their scores were not aligned with the mean and standard deviation. Accordingly, they were asked to state the reasons for their scores and to re-score the corresponding indicators when they deemed it appropriate.



Based on the results of this questionnaire, the interquartile range and QD values were calculated after conversion to a five-point Likert scale, as shown in Table 3. It can be seen that the QD values of each indicator were lower than 0.6, indicating that a high degree of consensus was reached among the experts, which enabled the formation of the formal decision structure, as shown in Table 4.




4.2. Establishing Indicator Weights for Evaluating Enterprise Intellectual Capital


First, after calculating the GRGs according to Equations (1)–(3), which assumes the importance of each expert to be equal, the direct impact matrix     A   d i r e c t     is obtained by using Equations (4) and (5). The direct impact matrix     A   d i r e c t     is presented in Table A1 in Appendix A.



Secondly, the normalized direct influence matrix   X   is obtained by using Equations (6) and (7). The normalized direct influence matrix   X   is shown in Table A2 in Appendix A. Then, after obtaining the total influence matrix   T   by using Equation (8), the weighted supermatrix is obtained by normalizing the total influence matrix   T  . The total influence matrix   T   is shown in Table A3 in Appendix A and the weighted supermatrix is shown in Table A4 in Appendix A.



Finally, the limited supermatrix is obtained, derived from the weighted supermatrix. The limited supermatrix is presented in Table A5 in Appendix A. The rankings obtained by performing the DEMATEL and ANP, as well as the ranking of Borda’s method, are shown in Table 5.



The top 20 indicators of Borda were selected, and the weights of the indicators at all levels were calculated. The simplified indicators system is shown in Table 6 and the weight of each indicator is shown in Table A6 in Appendix A.




4.3. Applying the TOPSIS Method to Rank Thirty New-Technology Listed Companies in China


We used the TOPSIS method to evaluate thirty new-technology listed companies in China, which have displayed an outstanding performance in recent years, to better understand the results and apply the obtained indicator weights. The data this study used are historical data from the China Stock Market and Accounting Research Database [57]. However, due to the inaccessibility of some indicator data, the TOPSIS was performed only using the indicators of the simplified indicators system to measure the enterprise intellectual capital index of all enterprises. The raw data of indicators used in validating the index are shown in Table A6 in Appendix A.



First, by using Equation (10), the raw data is normalized. Next, after obtaining the weighted normalized data according to Equation (11), the distance between the enterprise   j   and the positive ideal solution (    S   j   +    ), the distance between the enterprise   j   and the negative ideal solution (    S   j   −    ), and the relative distance from the positive ideal solution alternative (    C   j   +    ) are calculated by using Equations (12)–(14).     S   j   +    ,     S   j   −    ,     C   j   +     and the rankings of all enterprises can be seen in Table 7.




4.4. Results of Analysis


It is reasonable to use the GDANP method to determine the weight of enterprise intellectual capital. According to the overall weight ranking of the simplified indicators system, it can be seen that human capital had the highest weight (0.49833), followed by relational capital (0.40052) and structural capital (0.10115). Among the secondary indicators, employee governance (0.30032), innovation capital (0.05124), and market relationships (0.20036) had the highest weight in the abovementioned three dimensions, respectively. From the three-level indicators, we can also observe the more specific weight ratio. For human capital, the educational background of executives (0.05133) had the highest weight ratio, followed by the talent attraction ability (0.05004) and the per capital salary of employees (0.04997). In addition, the rationality of talent echelon construction (0.04990) and employees work attitude (0.04982) had large weights. In terms of relationship capital, customer response (0.05082) had the highest weight, followed by market share (0.05080) and sales expenses (0.05047). In terms of structural capital, product innovation (0.05124) had the highest weight, followed by information networks (0.04991). The TOPSIS evaluation showed that Huada Gene scored highest in intellectual capital (0.548), followed by Zhongwei Company (0.521) and Zhaoyi Innovation (0.506). This is related to their reasonable allocation of human capital. In fact, according to the data disclosed in their annual reports, the employees of these three companies had a high education rate. That is, the companies’ senior executives had high academic qualifications, with most holding at least a master’s degree. In addition, the companies’ expenditure on staff training was notable, and this was conducive to the formation of high-level staff quality.





5. Discussion and Conclusions


5.1. Conclusions


In this paper, a hybrid-MCDM method is used to construct the enterprise intellectual capital index successfully, and the TOPSIS method is used to validate the index. Based on the literature, this study used the H–S–C structure to define enterprise intellectual capital and then opted Delphi’s method, and the GDANP method to construct the indicator system evaluating enterprise intellectual capital. According to the weights of simplified indicator system, the human capital ranks highest with a weight of 49.83%, indicating the importance of human capital and the correlation between employee and enterprise intellectual capital, the relational capital ranks second with a weight of 40.05% and the structural capital ranks last with a weight of 10.12%. The empirical results of the TOPSIS shows that only with rational and significant allocation of human capital, enterprises can rank higher.



The theoretical contributions of this paper are as follows: First, this paper presents a scientific decision structure of enterprise intellectual capital index by using the hybrid MCDM method which combines Delphi’s method, DEMATEL, and ANP. Combing the existing literature and combining with the realistic background, we find that it is very necessary to adopt GDANP, a scientific method to solve the MCDM problem, in the construction of enterprise intellectual capital index. The majority of previous studies focused on the concept of intellectual capital at the ideological level, providing no feasible way to assess enterprise management practice [18,19,20,21,22]. The main reason for this lies in the fact that a complete and effective method and system for evaluating intellectual capital at the enterprise practice level has not been proposed. This study addressed this research gap. We integrated expert opinions through the Delphi method and systematically adopted the GDANP method to identify the key evaluation indicators of enterprise intellectual capital. The Delphi method helps experts to discuss the initial indicators system based on the literature without conflict, supporting the rationality and feasibility of the indicators system. Furthermore, by combining the GRA method with the DANP method, i.e., GDANP, this paper solves the common difficulties of DEMATEL and ANP methods, which is the difficulty to form a matrix and the difficulty in ensuring consistency. As such, we developed a complete and specific index of enterprise intellectual capital. This is of great significance for the cognition, recognition, and management of enterprise intellectual capital in the process of enterprise management.




5.2. Discussion


In the era of digital economy, corporate intellectual capital is becoming more and more important. The state emphasizes that innovation leads to the development of productive forces, which is in line with the requirements of the rapid development of intellectual capital. This paper obtains the index system of enterprise intellectual capital index through the scientific GDANP method, which can help enterprises to better develop their own intellectual capital. According to empirical studies, we hold that the following aspects should be paid attention to for the effective use of enterprise intellectual capital.



5.2.1. Multi-Aspect Collaborative Management Is Required to Address the Complexity of Human Capital Management


The improvement of human capital knowledge and skills by enterprises is conducive to their economic development and enables them to have greater advantages in competition [8]. As shown in Table 5, among the top 20 indicators, those belonging to human capital were the most numerous, with nine indicators such as employees’ higher education rate, employees’ cross-functional communication and working ability, and employees’ working attitude. This indicates that the evaluation of the intellectual capital management ability of enterprises involves several aspects of human capital. In practice, it is necessary to perform careful management control on several aspects of human capital. In fact, on the one hand, the complexity of human capital entails a complex impact on enterprise performance. Skilled and knowledgeable employees can promote the positive impact of intellectual capital on innovation performance at the company level. However, the quality of skills mastered by employees depends not only on their own education level, but also on the company’s investment in training employees’ abilities [58]. This requires enterprises to make a tradeoff between educational requirements and investment in employee training when recruiting employees, because the starting salary of highly educated employees will be higher. On the other hand, human capital plays an important role in enterprise intellectual capital, as it can promote the effective allocation of structural capital and relational capital. Kamprath and Mietzner (2015) argued that the extent to which a company benefits from relationships with others (i.e., relational capital) depends on the capabilities of its employees (i.e., human capital) [59]. Bowman and Swart (2007) observed that the effectiveness of a company’s structural capital depends on the ability of employees who use these structural facilities [60]. Accordingly, enterprises should setup the concept of human capital investment and focus on long-term planning to bring higher yields. Managers need to have the ability to perform collaborative system management, integrate various activities implemented at the individual, team, organization, and inter-organizational human capital levels, and manage multiple aspects of human capital interaction [61].




5.2.2. Structural Capital Management Should Focus on Product Innovation and Constructing Information Networks


The number of structural capital indicators in the simplified indicators system proposed in this study is small, with only two indicators (namely, product innovation and information network). However, this does not detract from the importance of the internal governance and organizational structure of enterprises. On the contrary, looking at the indicator ranking, we can see that product innovation ranked first, and information network ranked sixth. This indicates that structural capital management is relatively important in the intellectual capital management of enterprises. Zhang et al. [62] studied small- and medium-sized listed companies in the board manufacturing industry from 2015 to 2019, and used the modified intellectual capital increment coefficient (MVAIC) method to measure intellectual capital and explore its impact on financial performance in different life-cycle stages of enterprises. They found that structural capital plays an important role in the financial performance of small- and medium-sized manufacturing enterprises in the growth, maturity, and decline stages. At the same time, the indicator ranking showed that structural capital management focuses on product innovation and information network construction. An enterprise’s ability to carry out product innovation can reflect its structural capital ability to a certain extent. Innovation is seen as reflecting different learning abilities and the ability to use knowledge sources in different ways [63]. Horchani and Zouaoui [64] conducted a questionnaire survey on 155 directors of small- and medium-sized enterprises in Tunisia. They found that structural capital affects enterprise innovation, and that its impact on incremental innovation is greater than that on radical innovation. Moreover, innovative products can create new sources of competitive advantage and profit for enterprises, so these should increase the daily management of research and development investment on product innovation, improve the enterprise innovation process and system, and improve the ability to quick-launch innovative products in order to give full play to the enterprise capital structure for the promotion of innovation. The layout and application scope of enterprise information networks also reflect an enterprise’s structural capital ability. Information networks can help enterprises to improve their ability to collect, integrate, process, and transmit information, as well as their rapid response ability, and they can reduce the cost of information processing. Therefore, enterprises should improve the construction and use of information networks as soon as possible, as well as their ability to process capital, so as to improve their structural capital and, thus, intellectual capital.




5.2.3. Relational Capital Management Requires Enterprises to Change Their Ideas and Increase Their Attention


The indicator of relational capital is extremely important in the simplified indicator system. Among the top twenty indicators, nine were related to relational capital, of which four ranked in the top ten, namely those in third, fourth, sixth and tenth place. This result is quite different from the traditional concept of enterprise management, which almost always attaches more importance to the internal governance of an enterprise and neglects the maintenance of external supply chain partnerships and market relationships. The formation of good relationships between enterprises and suppliers can help to reduce the transaction costs of enterprises seeking partners. Moreover, the formation of a good relationship between enterprises and customers is conducive to the establishment of a good image for enterprises, forming a brand effect. Using questionnaire survey data of 210 alliance enterprises in China, Zhang et al. [62], found that, in the management practices of Chinese enterprises, learning among alliance organizations can indirectly affect the alliance performance through the mediation of relational capital. Some researchers claim that the development of relational capital is helpful to promote innovation, because new and innovative ideas may come from market pain points, which are easier to obtain through the information transmission of relational capital [65]. More importantly, the unique contribution of relational capital to a firm’s competitiveness in terms of innovation does not vary with the availability of generic skills in the external environment. This provides a more adaptive competitive advantage for companies that need to face competitors from different countries. Therefore, the results of this study suggest that enterprises should change their traditional concept, attach importance to the construction and maintenance of external relations, establish friendly relations with upstream suppliers and downstream distributors on the basis of mutual benefit, trust, and respect, and build cooperative partnerships, supply chain partnerships, and even strategic partnerships. Moreover, they should pay attention to market relations, take the customer as the center, improve the quality of products and services, improve the brand and reputation of the enterprise, pay attention to the management and maintenance of customer relations, and strive to establish long-term customer relations. Enterprises should set the pattern higher, find their own market positioning and boundaries, and pay attention to maintaining relationships between enterprises and customers, suppliers, competitors, and even the whole society.




5.2.4. Importance of the Educational Background of Senior Executives, Product Innovation, and Customer Response


The results of our study showed that the ability to attract talent, product innovation, and the distribution of teamwork ranked in the top three positions in the indicator system for the evaluation index of intellectual capital. Similarly, Lu [66] concluded that professional and technical personnel are an important factor affecting the development of enterprises. They can offer unique perspectives to solve problems and serve as high-quality advertisements for enterprise recruitment. Pei [67] argued that talent is a more important and scarce resource for high-tech enterprises than physical capital, and is the root driver of enterprise competition. According to Yang [68], the development value and economic value elements in the ability of an organization to attract talent have a positive effect on employee engagement. This, in turn, is conducive to the value contribution of employees and the retention of talent, which is crucial to the long-term development of an enterprise. Highly innovative products or product series can help enterprises to develop new markets, establish a new profit source, and bring new opportunities to learn, helping enterprises to setup new technical barriers and shape a new competitive advantage. Product innovation reflects an enterprise’s innovation ability. To some extent, it depends on the enterprise capital structure of the innovation process and the system structure. The completion of enterprise work is inseparable from the unity and cooperation among employees. The teamwork distribution determines whether middle and senior management can make full use of the characteristics and capabilities of the team members, to ensure the smooth and efficient achievement of teamwork objectives while reducing unnecessary labor expenditure. This is key to making the best use of the talent of the enterprise. Our results identified the three aspects that enterprises should emphasize. First, in the process of recruitment, enterprises should focus on introducing talent by attracting it through wages, welfare benefits, and future development. They should also actively cooperate with universities and other research centers as high-quality talent sources to attract talent and build talented teams. Second, enterprises should pay attention to product research and development and innovation, attach importance to the introduction and training of high-tech personnel, and invest in relevant research and development. Third, enterprise managers should improve the teamwork distribution ability, combining task progress, personnel characteristics, and a reasonable distribution of teamwork, to maximize team cooperation. These three proposed management concepts and measures will promote the overall intellectual capital of enterprises, which in turn will promote their overall performance and contribute to their long-term strategic development.




5.2.5. The Ability of Employees to Solve Problems Independently Plays a Weak Role in the Intellectual Capital of Enterprises


The ability of employees to solve problems independently ranks last among the 34 indicators considered. This indicates that it plays a weak role in promoting enterprise intellectual capital. Improving the ability of employees to solve problems independently is helpful to improving the quality of their autonomous work, which is a precondition for vertically devolving decisions. The concept of enterprise management also emphasizes the subjective initiative of employees and lets staff independently solve work problems, in order to give full play to their ability and advantages for the development of the enterprise. To enhance the response quality of enterprises in the face of rapid changes in the market environment, flexible management models also require enterprises to give employees a certain degree of independence. By using regression to investigate and analyze 120 employees of small- and medium-sized enterprises in the United States, Lartey (2021) concluded that employee autonomy can improve engagement, and thus help the enterprise to achieve its organizational goals [69]. However, in relation to enterprise intellectual capital, improving the employees’ ability to solve problems independently contributes to more than other aspects. In fact, in the recruitment and training process, enterprises may reduce the staff’s ability to solve problems independently and transfer the related investments to other aspects of enterprise intellectual capital, so as to improve efficiency, e.g., by training employee innovation intention and ability. However, there is no denying that the ability of employees to solve problems independently can bring benefits to an enterprise in relation to other aspects. For example, in uncertain environments, sales personnel with stronger independent problem-solving abilities can respond more quickly and with higher quality in the face of changes to the market environment or customer needs. Therefore, enterprises should make a comprehensive consideration between increasing enterprise intellectual capital and enhancing other abilities, and they should provide different degrees of independent problem-solving ability training to employees in different market environments and in different positions of enterprises.




5.2.6. The Educational Background of Senior Executives Is More Important Than That of Employees for the Intellectual Capital of Enterprises


The educational background of executives ranks second among the 34 indicators considered, while the higher education rate of employees ranks 20th. This indicates that, compared to the education level of employees, that of executives is more important for the intellectual capital of enterprises. Top managers connect enterprise owners (directors) with enterprise operation management. Kitsis and Chen (2021) affirmed that, without the commitment of top management, stakeholder pressure will not automatically lead to green operations [70]. Senior managers are also the main decision makers in the actual operations and production of enterprises. They have a greater influence than employees regarding the direction and decision making of enterprises. However, this does not mean that the education level of employees is not important. In fact, the latter is an important factor affecting the human capital of enterprises. Employees with a higher education level can promote enterprise innovation [58]. The work of employees is the basis of an enterprise’s production and operations, and is determined by their education level. According to the results of the importance degree (D + R) of the total impact analyzed by DEMATEL, both the educational background of executives and that of employees are important for the intellectual capital of enterprises. Specifically, the educational background of executives had a score of 44.91, while that of employees had a score of 43.03. This means that enterprises should consider the education level of employees or executives to varying degrees when recruiting and promoting employees, as well as when appointing executives. In general, education plays a greater role in senior appointments.





5.3. Limitation and Future Researches


Nevertheless, this study has some deficiencies. First, the number of experts involved might be not big enough, which entails some limitations when using the Delphi method. Second, the impact of the established evaluation index on enterprise operations was not thoroughly investigated and this should be performed in future research in the field of enterprise intellectual capital. Lastly, although this study has used enterprise data to carry out the TOPSIS method validating the index, the data are not rich enough. Since that, future researches can consider using international sample data from different countries to carry out relevant research according to the complete indicator system given in this study.



Based on the proposed intellectual capital evaluation index, we envisage the following future research directions. On the one hand, it is necessary to expand the research scenarios of intellectual capital and study its impact across different industries and organizations with different properties. On the other hand, based on the proposed index, the key antecedent variables of intellectual capital should be explored empirically, to guide enterprise managers to adopt more targeted management measures for development.
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	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	X10
	X11
	X12
	X13
	X14
	X15
	X16
	X17



	X1
	0.0000
	0.3656
	0.4568
	0.3975
	0.3914
	0.4208
	0.4475
	0.4250
	0.3699
	0.3614
	0.4415
	0.4193
	0.4212
	0.4103
	0.4258
	0.3949
	0.4230



	X2
	0.3656
	0.0000
	0.3807
	0.4233
	0.3638
	0.4041
	0.3758
	0.4032
	0.4302
	0.4061
	0.4016
	0.3984
	0.3693
	0.4060
	0.4146
	0.3976
	0.3852



	X3
	0.4404
	0.3437
	0.0000
	0.3900
	0.3503
	0.4177
	0.4516
	0.4262
	0.3507
	0.3410
	0.4006
	0.4256
	0.4441
	0.4162
	0.4250
	0.3944
	0.4164



	X4
	0.3796
	0.4106
	0.4027
	0.0000
	0.4091
	0.3977
	0.3807
	0.4121
	0.4042
	0.3890
	0.4026
	0.4044
	0.3857
	0.3990
	0.4131
	0.3878
	0.4177



	X5
	0.3914
	0.3638
	0.3831
	0.4227
	0.0000
	0.3877
	0.3668
	0.3970
	0.4129
	0.4390
	0.4276
	0.4168
	0.4137
	0.4029
	0.3990
	0.4124
	0.4363



	X6
	0.4038
	0.3790
	0.4230
	0.3914
	0.3651
	0.0000
	0.4261
	0.4704
	0.3942
	0.3934
	0.4070
	0.4182
	0.4098
	0.4689
	0.4825
	0.4593
	0.4155



	X7
	0.4292
	0.3386
	0.4516
	0.3657
	0.3301
	0.4210
	0.0000
	0.4406
	0.3452
	0.3354
	0.3806
	0.3958
	0.4070
	0.4119
	0.4154
	0.4030
	0.3873



	X8
	0.4061
	0.3755
	0.4287
	0.4033
	0.3725
	0.4692
	0.4424
	0.0000
	0.3856
	0.3807
	0.4173
	0.4328
	0.4116
	0.4433
	0.4736
	0.4469
	0.4265



	X9
	0.3458
	0.4136
	0.3630
	0.4010
	0.3959
	0.3970
	0.3577
	0.3919
	0.0000
	0.4420
	0.4081
	0.4023
	0.3646
	0.4176
	0.4099
	0.4046
	0.3836



	X10
	0.3521
	0.3987
	0.3684
	0.3979
	0.4344
	0.4062
	0.3632
	0.3982
	0.4488
	0.0000
	0.4047
	0.4185
	0.4005
	0.4203
	0.4166
	0.4322
	0.4082



	X11
	0.4415
	0.4016
	0.4256
	0.4182
	0.4276
	0.4247
	0.4084
	0.4354
	0.4222
	0.4110
	0.0000
	0.4642
	0.4322
	0.4476
	0.4352
	0.4352
	0.4623



	X12
	0.3953
	0.3655
	0.4256
	0.3912
	0.3908
	0.4126
	0.3958
	0.4305
	0.3933
	0.3998
	0.4508
	0.0000
	0.4514
	0.4369
	0.4271
	0.4454
	0.4649



	X13
	0.4025
	0.3382
	0.4475
	0.3787
	0.3930
	0.4098
	0.4130
	0.4144
	0.3611
	0.3847
	0.4141
	0.4550
	0.0000
	0.4303
	0.4130
	0.4348
	0.4554



	X14
	0.3842
	0.3724
	0.4162
	0.3857
	0.3763
	0.4666
	0.4119
	0.4411
	0.4095
	0.4023
	0.4315
	0.4369
	0.4252
	0.0000
	0.4686
	0.4656
	0.4335



	X15
	0.4083
	0.3885
	0.4274
	0.4050
	0.3770
	0.4817
	0.4181
	0.4736
	0.4044
	0.4028
	0.4178
	0.4295
	0.4103
	0.4698
	0.0000
	0.4594
	0.4282



	X16
	0.3657
	0.3634
	0.3944
	0.3736
	0.3875
	0.4567
	0.4030
	0.4451
	0.3955
	0.4168
	0.4153
	0.4454
	0.4300
	0.4656
	0.4581
	0.0000
	0.4534



	X17
	0.4130
	0.3701
	0.4278
	0.4203
	0.4276
	0.4224
	0.4026
	0.4348
	0.3902
	0.4031
	0.4561
	0.4710
	0.4597
	0.4432
	0.4356
	0.4598
	0.0000



	X18
	0.3699
	0.4047
	0.3818
	0.4317
	0.3947
	0.3881
	0.3570
	0.3991
	0.4246
	0.4079
	0.3982
	0.4027
	0.3720
	0.3732
	0.3949
	0.3683
	0.3909



	X19
	0.3727
	0.3828
	0.3954
	0.4260
	0.4048
	0.4327
	0.4120
	0.4521
	0.4166
	0.4212
	0.3895
	0.4048
	0.3877
	0.4123
	0.4313
	0.4160
	0.3992



	X20
	0.4119
	0.3732
	0.4398
	0.4143
	0.3798
	0.4584
	0.4285
	0.4785
	0.3805
	0.3738
	0.4221
	0.4426
	0.4227
	0.4392
	0.4694
	0.4361
	0.4348



	X21
	0.3880
	0.3461
	0.4231
	0.3558
	0.3501
	0.4484
	0.4281
	0.4257
	0.3815
	0.3794
	0.4028
	0.4143
	0.4322
	0.4646
	0.4388
	0.4556
	0.4090



	X22
	0.3483
	0.3875
	0.3774
	0.4101
	0.4209
	0.4227
	0.3795
	0.4154
	0.4608
	0.4216
	0.3916
	0.3976
	0.3757
	0.4359
	0.4319
	0.4275
	0.3948



	X23
	0.4696
	0.3679
	0.4637
	0.4107
	0.4029
	0.4391
	0.4492
	0.4417
	0.3705
	0.3611
	0.4415
	0.4177
	0.4319
	0.4233
	0.4336
	0.4163
	0.4301



	X24
	0.3704
	0.3621
	0.3961
	0.4023
	0.4584
	0.3865
	0.3704
	0.3896
	0.4184
	0.4478
	0.4009
	0.4354
	0.4302
	0.4012
	0.3865
	0.4014
	0.4177



	X25
	0.4207
	0.3465
	0.4374
	0.3948
	0.4277
	0.4073
	0.4103
	0.4094
	0.3638
	0.4045
	0.4260
	0.4370
	0.4710
	0.4230
	0.4100
	0.4239
	0.4620



	X26
	0.4184
	0.3487
	0.4475
	0.3997
	0.3916
	0.4145
	0.4172
	0.4177
	0.3719
	0.3730
	0.4346
	0.4558
	0.4755
	0.4396
	0.4180
	0.4292
	0.4622



	X27
	0.3732
	0.3741
	0.4072
	0.3743
	0.3699
	0.3977
	0.3834
	0.4167
	0.3870
	0.3895
	0.4397
	0.4702
	0.4283
	0.4209
	0.4098
	0.4256
	0.4412



	X28
	0.4504
	0.3572
	0.4464
	0.3881
	0.3686
	0.3927
	0.4356
	0.3977
	0.3831
	0.3647
	0.4448
	0.4333
	0.4274
	0.4191
	0.3966
	0.3963
	0.4343



	X29
	0.4360
	0.3704
	0.4191
	0.3958
	0.4419
	0.4142
	0.3992
	0.4143
	0.3867
	0.4163
	0.4626
	0.4536
	0.4542
	0.4293
	0.4147
	0.4311
	0.4588



	X30
	0.4125
	0.3383
	0.4393
	0.3937
	0.4102
	0.4034
	0.4150
	0.4065
	0.3580
	0.3869
	0.4121
	0.4322
	0.4661
	0.4204
	0.4065
	0.4232
	0.4488



	X31
	0.3474
	0.3631
	0.3771
	0.4042
	0.4605
	0.4071
	0.3866
	0.4244
	0.4214
	0.4486
	0.3874
	0.4151
	0.4110
	0.4121
	0.4081
	0.4347
	0.4164



	X32
	0.4024
	0.3586
	0.4354
	0.3791
	0.4128
	0.4261
	0.4265
	0.4337
	0.3799
	0.4230
	0.4111
	0.4388
	0.4740
	0.4418
	0.4285
	0.4424
	0.4413



	X33
	0.4474
	0.3433
	0.4890
	0.3880
	0.3537
	0.4286
	0.4442
	0.4373
	0.3517
	0.3449
	0.4008
	0.4259
	0.4454
	0.4160
	0.4360
	0.3960
	0.4173



	X34
	0.3319
	0.3592
	0.3530
	0.3761
	0.4468
	0.3705
	0.3506
	0.3927
	0.4282
	0.4642
	0.3928
	0.4111
	0.3883
	0.3857
	0.3831
	0.3995
	0.3956



	
	X18
	X19
	X20
	X21
	X22
	X23
	X24
	X25
	X26
	X27
	X28
	X29
	X30
	X31
	X32
	X33
	X34



	X1
	0.3855
	0.3815
	0.4304
	0.4147
	0.3744
	0.4696
	0.3787
	0.4262
	0.4329
	0.4026
	0.4574
	0.4360
	0.4233
	0.3603
	0.4089
	0.4601
	0.3637



	X2
	0.4160
	0.3913
	0.4010
	0.3853
	0.4104
	0.3679
	0.3717
	0.3570
	0.3743
	0.4050
	0.3737
	0.3704
	0.3571
	0.3758
	0.3688
	0.3772
	0.3890



	X3
	0.3625
	0.3714
	0.4376
	0.4231
	0.3699
	0.4498
	0.3756
	0.4235
	0.4417
	0.4072
	0.4354
	0.3935
	0.4289
	0.3556
	0.4211
	0.4885
	0.3487



	X4
	0.4292
	0.4186
	0.4221
	0.3725
	0.4154
	0.3943
	0.3931
	0.3856
	0.4026
	0.3889
	0.3845
	0.3769
	0.3905
	0.3983
	0.3685
	0.3979
	0.3867



	X5
	0.4071
	0.4110
	0.4032
	0.3835
	0.4343
	0.4029
	0.4618
	0.4328
	0.4098
	0.3998
	0.3837
	0.4419
	0.4210
	0.4643
	0.4187
	0.3823
	0.4583



	X6
	0.3777
	0.4215
	0.4600
	0.4517
	0.4227
	0.4256
	0.3711
	0.3944
	0.4118
	0.4038
	0.3832
	0.3958
	0.3952
	0.3972
	0.4150
	0.4309
	0.3741



	X7
	0.3350
	0.3939
	0.4261
	0.4281
	0.3722
	0.4313
	0.3441
	0.3902
	0.4083
	0.3834
	0.4237
	0.3691
	0.4005
	0.3679
	0.4103
	0.4419
	0.3465



	X8
	0.3862
	0.4430
	0.4785
	0.4283
	0.4128
	0.4258
	0.3704
	0.3931
	0.4120
	0.4193
	0.3849
	0.3915
	0.3950
	0.4149
	0.4220
	0.4373
	0.3927



	X9
	0.4195
	0.4058
	0.3871
	0.3918
	0.4620
	0.3455
	0.4079
	0.3481
	0.3714
	0.3966
	0.3766
	0.3648
	0.3496
	0.4136
	0.3653
	0.3597
	0.4324



	X10
	0.4125
	0.4212
	0.3927
	0.4012
	0.4324
	0.3514
	0.4478
	0.4045
	0.3864
	0.4100
	0.3713
	0.4099
	0.3929
	0.4501
	0.4230
	0.3677
	0.4710



	X11
	0.4108
	0.3971
	0.4402
	0.4256
	0.4104
	0.4415
	0.4079
	0.4318
	0.4472
	0.4558
	0.4515
	0.4626
	0.4235
	0.3975
	0.4176
	0.4232
	0.4137



	X12
	0.3871
	0.3843
	0.4405
	0.4143
	0.3912
	0.3906
	0.4216
	0.4207
	0.4505
	0.4702
	0.4220
	0.4367
	0.4196
	0.3986
	0.4228
	0.4236
	0.4082



	X13
	0.3607
	0.3715
	0.4252
	0.4369
	0.3757
	0.4147
	0.4195
	0.4655
	0.4746
	0.4329
	0.4199
	0.4411
	0.4620
	0.3998
	0.4691
	0.4471
	0.3918



	X14
	0.3528
	0.3918
	0.4369
	0.4646
	0.4316
	0.3996
	0.3799
	0.4059
	0.4331
	0.4209
	0.4066
	0.4073
	0.4074
	0.3953
	0.4273
	0.4132
	0.3820



	X15
	0.3816
	0.4174
	0.4694
	0.4409
	0.4298
	0.4165
	0.3671
	0.3948
	0.4127
	0.4126
	0.3840
	0.3931
	0.3958
	0.3954
	0.4155
	0.4360
	0.3831



	X16
	0.3487
	0.3984
	0.4339
	0.4556
	0.4230
	0.3927
	0.3789
	0.4059
	0.4216
	0.4256
	0.3800
	0.4085
	0.4101
	0.4224
	0.4270
	0.3927
	0.3963



	X17
	0.3909
	0.3940
	0.4425
	0.4221
	0.4029
	0.4202
	0.4130
	0.4597
	0.4647
	0.4502
	0.4343
	0.4518
	0.4488
	0.4141
	0.4378
	0.4263
	0.4070



	X18
	0.0000
	0.4311
	0.4064
	0.3509
	0.4016
	0.3672
	0.4081
	0.3620
	0.3800
	0.4105
	0.3748
	0.3691
	0.3654
	0.3948
	0.3552
	0.3878
	0.4096



	X19
	0.4351
	0.0000
	0.4354
	0.3992
	0.4358
	0.3905
	0.4049
	0.3722
	0.3869
	0.3928
	0.3621
	0.3706
	0.3736
	0.4404
	0.3965
	0.4006
	0.4228



	X20
	0.3941
	0.4221
	0.0000
	0.4176
	0.4102
	0.4265
	0.3802
	0.4015
	0.4213
	0.4270
	0.3920
	0.3970
	0.4051
	0.4007
	0.4139
	0.4484
	0.3826



	X21
	0.3275
	0.3766
	0.4146
	0.0000
	0.4081
	0.4237
	0.3585
	0.4182
	0.4412
	0.4012
	0.4109
	0.3921
	0.4243
	0.3843
	0.4336
	0.4216
	0.3588



	X22
	0.3922
	0.4250
	0.4128
	0.4137
	0.0000
	0.3686
	0.4114
	0.3591
	0.3819
	0.3831
	0.3581
	0.3594
	0.3612
	0.4439
	0.3773
	0.3737
	0.4260



	X23
	0.3834
	0.3983
	0.4429
	0.4415
	0.3916
	0.0000
	0.3778
	0.4374
	0.4439
	0.4054
	0.4420
	0.4356
	0.4414
	0.3814
	0.4194
	0.4662
	0.3628



	X24
	0.4130
	0.4049
	0.3980
	0.3841
	0.4232
	0.3689
	0.0000
	0.4280
	0.4123
	0.4128
	0.3887
	0.4333
	0.4171
	0.4605
	0.4302
	0.3956
	0.4729



	X25
	0.3689
	0.3722
	0.4168
	0.4333
	0.3760
	0.4324
	0.4280
	0.0000
	0.4688
	0.4180
	0.4384
	0.4599
	0.4773
	0.4099
	0.4745
	0.4375
	0.4082



	X26
	0.3729
	0.3738
	0.4265
	0.4470
	0.3853
	0.4308
	0.4019
	0.4646
	0.0000
	0.4403
	0.4426
	0.4371
	0.4610
	0.3852
	0.4532
	0.4462
	0.3781



	X27
	0.3961
	0.3710
	0.4246
	0.4012
	0.3761
	0.3759
	0.3938
	0.3984
	0.4341
	0.0000
	0.4052
	0.4087
	0.3986
	0.3801
	0.4005
	0.4049
	0.3923



	X28
	0.3748
	0.3549
	0.4044
	0.4239
	0.3688
	0.4326
	0.3829
	0.4347
	0.4464
	0.4189
	0.0000
	0.4243
	0.4362
	0.3558
	0.4092
	0.4397
	0.3694



	X29
	0.3845
	0.3792
	0.4195
	0.4181
	0.3845
	0.4356
	0.4379
	0.4634
	0.4493
	0.4326
	0.4338
	0.0000
	0.4564
	0.4125
	0.4496
	0.4184
	0.4187



	X30
	0.3653
	0.3670
	0.4155
	0.4354
	0.3718
	0.4331
	0.4123
	0.4755
	0.4636
	0.4133
	0.4362
	0.4493
	0.0000
	0.4050
	0.4577
	0.4396
	0.3914



	X31
	0.3975
	0.4389
	0.4127
	0.4024
	0.4501
	0.3703
	0.4592
	0.4075
	0.3945
	0.3984
	0.3595
	0.4035
	0.4075
	0.0000
	0.4325
	0.3763
	0.4773



	X32
	0.3624
	0.3965
	0.4274
	0.4473
	0.3928
	0.4134
	0.4302
	0.4745
	0.4584
	0.4198
	0.4141
	0.4454
	0.4603
	0.4342
	0.0000
	0.4354
	0.4325



	X33
	0.3735
	0.3814
	0.4484
	0.4244
	0.3699
	0.4551
	0.3786
	0.4263
	0.4424
	0.4077
	0.4305
	0.3962
	0.4319
	0.3589
	0.4238
	0.0000
	0.3523



	X34
	0.3983
	0.4102
	0.3826
	0.3632
	0.4236
	0.3291
	0.4663
	0.3914
	0.3705
	0.3956
	0.3546
	0.3968
	0.3778
	0.4732
	0.4203
	0.3523
	0.0000










 





Table A2. The normalized direct influence matrix   X  .
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	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	X10
	X11
	X12
	X13
	X14
	X15
	X16
	X17



	X1
	0.0000
	0.0258
	0.0323
	0.0281
	0.0277
	0.0297
	0.0316
	0.0300
	0.0261
	0.0255
	0.0312
	0.0296
	0.0298
	0.0290
	0.0301
	0.0279
	0.0299



	X2
	0.0258
	0.0000
	0.0269
	0.0299
	0.0257
	0.0286
	0.0266
	0.0285
	0.0304
	0.0287
	0.0284
	0.0282
	0.0261
	0.0287
	0.0293
	0.0281
	0.0272



	X3
	0.0311
	0.0243
	0.0000
	0.0276
	0.0248
	0.0295
	0.0319
	0.0301
	0.0248
	0.0241
	0.0283
	0.0301
	0.0314
	0.0294
	0.0300
	0.0279
	0.0294



	X4
	0.0268
	0.0290
	0.0285
	0.0000
	0.0289
	0.0281
	0.0269
	0.0291
	0.0286
	0.0275
	0.0284
	0.0286
	0.0273
	0.0282
	0.0292
	0.0274
	0.0295



	X5
	0.0277
	0.0257
	0.0271
	0.0299
	0.0000
	0.0274
	0.0259
	0.0281
	0.0292
	0.0310
	0.0302
	0.0295
	0.0292
	0.0285
	0.0282
	0.0291
	0.0308



	X6
	0.0285
	0.0268
	0.0299
	0.0277
	0.0258
	0.0000
	0.0301
	0.0332
	0.0279
	0.0278
	0.0288
	0.0296
	0.0290
	0.0331
	0.0341
	0.0325
	0.0294



	X7
	0.0303
	0.0239
	0.0319
	0.0258
	0.0233
	0.0298
	0.0000
	0.0311
	0.0244
	0.0237
	0.0269
	0.0280
	0.0288
	0.0291
	0.0294
	0.0285
	0.0274



	X8
	0.0287
	0.0265
	0.0303
	0.0285
	0.0263
	0.0332
	0.0313
	0.0000
	0.0272
	0.0269
	0.0295
	0.0306
	0.0291
	0.0313
	0.0335
	0.0316
	0.0301



	X9
	0.0244
	0.0292
	0.0257
	0.0283
	0.0280
	0.0281
	0.0253
	0.0277
	0.0000
	0.0312
	0.0288
	0.0284
	0.0258
	0.0295
	0.0290
	0.0286
	0.0271



	X10
	0.0249
	0.0282
	0.0260
	0.0281
	0.0307
	0.0287
	0.0257
	0.0281
	0.0317
	0.0000
	0.0286
	0.0296
	0.0283
	0.0297
	0.0294
	0.0305
	0.0288



	X11
	0.0312
	0.0284
	0.0301
	0.0296
	0.0302
	0.0300
	0.0289
	0.0308
	0.0298
	0.0290
	0.0000
	0.0328
	0.0305
	0.0316
	0.0308
	0.0308
	0.0327



	X12
	0.0279
	0.0258
	0.0301
	0.0276
	0.0276
	0.0292
	0.0280
	0.0304
	0.0278
	0.0283
	0.0319
	0.0000
	0.0319
	0.0309
	0.0302
	0.0315
	0.0329



	X13
	0.0284
	0.0239
	0.0316
	0.0268
	0.0278
	0.0290
	0.0292
	0.0293
	0.0255
	0.0272
	0.0293
	0.0322
	0.0000
	0.0304
	0.0292
	0.0307
	0.0322



	X14
	0.0271
	0.0263
	0.0294
	0.0273
	0.0266
	0.0330
	0.0291
	0.0312
	0.0289
	0.0284
	0.0305
	0.0309
	0.0300
	0.0000
	0.0331
	0.0329
	0.0306



	X15
	0.0289
	0.0275
	0.0302
	0.0286
	0.0266
	0.0340
	0.0295
	0.0335
	0.0286
	0.0285
	0.0295
	0.0304
	0.0290
	0.0332
	0.0000
	0.0325
	0.0303



	X16
	0.0258
	0.0257
	0.0279
	0.0264
	0.0274
	0.0323
	0.0285
	0.0315
	0.0280
	0.0295
	0.0293
	0.0315
	0.0304
	0.0329
	0.0324
	0.0000
	0.0320



	X17
	0.0292
	0.0262
	0.0302
	0.0297
	0.0302
	0.0298
	0.0285
	0.0307
	0.0276
	0.0285
	0.0322
	0.0333
	0.0325
	0.0313
	0.0308
	0.0325
	0.0000



	X18
	0.0261
	0.0286
	0.0270
	0.0305
	0.0279
	0.0274
	0.0252
	0.0282
	0.0300
	0.0288
	0.0281
	0.0285
	0.0263
	0.0264
	0.0279
	0.0260
	0.0276



	X19
	0.0263
	0.0271
	0.0279
	0.0301
	0.0286
	0.0306
	0.0291
	0.0319
	0.0294
	0.0298
	0.0275
	0.0286
	0.0274
	0.0291
	0.0305
	0.0294
	0.0282



	X20
	0.0291
	0.0264
	0.0311
	0.0293
	0.0268
	0.0324
	0.0303
	0.0338
	0.0269
	0.0264
	0.0298
	0.0313
	0.0299
	0.0310
	0.0332
	0.0308
	0.0307



	X21
	0.0274
	0.0245
	0.0299
	0.0251
	0.0247
	0.0317
	0.0303
	0.0301
	0.0270
	0.0268
	0.0285
	0.0293
	0.0305
	0.0328
	0.0310
	0.0322
	0.0289



	X22
	0.0246
	0.0274
	0.0267
	0.0290
	0.0297
	0.0299
	0.0268
	0.0294
	0.0326
	0.0298
	0.0277
	0.0281
	0.0265
	0.0308
	0.0305
	0.0302
	0.0279



	X23
	0.0332
	0.0260
	0.0328
	0.0290
	0.0285
	0.0310
	0.0317
	0.0312
	0.0262
	0.0255
	0.0312
	0.0295
	0.0305
	0.0299
	0.0306
	0.0294
	0.0304



	X24
	0.0262
	0.0256
	0.0280
	0.0284
	0.0324
	0.0273
	0.0262
	0.0275
	0.0296
	0.0316
	0.0283
	0.0308
	0.0304
	0.0284
	0.0273
	0.0284
	0.0295



	X25
	0.0297
	0.0245
	0.0309
	0.0279
	0.0302
	0.0288
	0.0290
	0.0289
	0.0257
	0.0286
	0.0301
	0.0309
	0.0333
	0.0299
	0.0290
	0.0300
	0.0326



	X26
	0.0296
	0.0246
	0.0316
	0.0282
	0.0277
	0.0293
	0.0295
	0.0295
	0.0263
	0.0264
	0.0307
	0.0322
	0.0336
	0.0311
	0.0295
	0.0303
	0.0327



	X27
	0.0264
	0.0264
	0.0288
	0.0264
	0.0261
	0.0281
	0.0271
	0.0294
	0.0273
	0.0275
	0.0311
	0.0332
	0.0303
	0.0297
	0.0290
	0.0301
	0.0312



	X28
	0.0318
	0.0252
	0.0315
	0.0274
	0.0260
	0.0278
	0.0308
	0.0281
	0.0271
	0.0258
	0.0314
	0.0306
	0.0302
	0.0296
	0.0280
	0.0280
	0.0307



	X29
	0.0308
	0.0262
	0.0296
	0.0280
	0.0312
	0.0293
	0.0282
	0.0293
	0.0273
	0.0294
	0.0327
	0.0321
	0.0321
	0.0303
	0.0293
	0.0305
	0.0324



	X30
	0.0291
	0.0239
	0.0310
	0.0278
	0.0290
	0.0285
	0.0293
	0.0287
	0.0253
	0.0273
	0.0291
	0.0305
	0.0329
	0.0297
	0.0287
	0.0299
	0.0317



	X31
	0.0245
	0.0257
	0.0267
	0.0286
	0.0325
	0.0288
	0.0273
	0.0300
	0.0298
	0.0317
	0.0274
	0.0293
	0.0290
	0.0291
	0.0288
	0.0307
	0.0294



	X32
	0.0284
	0.0253
	0.0308
	0.0268
	0.0292
	0.0301
	0.0301
	0.0307
	0.0268
	0.0299
	0.0291
	0.0310
	0.0335
	0.0312
	0.0303
	0.0313
	0.0312



	X33
	0.0316
	0.0243
	0.0346
	0.0274
	0.0250
	0.0303
	0.0314
	0.0309
	0.0249
	0.0244
	0.0283
	0.0301
	0.0315
	0.0294
	0.0308
	0.0280
	0.0295



	X34
	0.0235
	0.0254
	0.0249
	0.0266
	0.0316
	0.0262
	0.0248
	0.0277
	0.0303
	0.0328
	0.0278
	0.0290
	0.0274
	0.0273
	0.0271
	0.0282
	0.0280



	
	X18
	X19
	X20
	X21
	X22
	X23
	X24
	X25
	X26
	X27
	X28
	X29
	X30
	X31
	X32
	X33
	X34



	X1
	0.0272
	0.0270
	0.0304
	0.0293
	0.0265
	0.0332
	0.0268
	0.0301
	0.0306
	0.0285
	0.0323
	0.0308
	0.0299
	0.0255
	0.0289
	0.0325
	0.0257



	X2
	0.0294
	0.0277
	0.0283
	0.0272
	0.0290
	0.0260
	0.0263
	0.0252
	0.0264
	0.0286
	0.0264
	0.0262
	0.0252
	0.0266
	0.0261
	0.0267
	0.0275



	X3
	0.0256
	0.0262
	0.0309
	0.0299
	0.0261
	0.0318
	0.0265
	0.0299
	0.0312
	0.0288
	0.0308
	0.0278
	0.0303
	0.0251
	0.0298
	0.0345
	0.0246



	X4
	0.0303
	0.0296
	0.0298
	0.0263
	0.0294
	0.0279
	0.0278
	0.0272
	0.0284
	0.0275
	0.0272
	0.0266
	0.0276
	0.0281
	0.0260
	0.0281
	0.0273



	X5
	0.0288
	0.0290
	0.0285
	0.0271
	0.0307
	0.0285
	0.0326
	0.0306
	0.0290
	0.0283
	0.0271
	0.0312
	0.0298
	0.0328
	0.0296
	0.0270
	0.0324



	X6
	0.0267
	0.0298
	0.0325
	0.0319
	0.0299
	0.0301
	0.0262
	0.0279
	0.0291
	0.0285
	0.0271
	0.0280
	0.0279
	0.0281
	0.0293
	0.0305
	0.0264



	X7
	0.0237
	0.0278
	0.0301
	0.0303
	0.0263
	0.0305
	0.0243
	0.0276
	0.0289
	0.0271
	0.0299
	0.0261
	0.0283
	0.0260
	0.0290
	0.0312
	0.0245



	X8
	0.0273
	0.0313
	0.0338
	0.0303
	0.0292
	0.0301
	0.0262
	0.0278
	0.0291
	0.0296
	0.0272
	0.0277
	0.0279
	0.0293
	0.0298
	0.0309
	0.0277



	X9
	0.0296
	0.0287
	0.0274
	0.0277
	0.0326
	0.0244
	0.0288
	0.0246
	0.0262
	0.0280
	0.0266
	0.0258
	0.0247
	0.0292
	0.0258
	0.0254
	0.0306



	X10
	0.0291
	0.0298
	0.0278
	0.0284
	0.0306
	0.0248
	0.0316
	0.0286
	0.0273
	0.0290
	0.0262
	0.0290
	0.0278
	0.0318
	0.0299
	0.0260
	0.0333



	X11
	0.0290
	0.0281
	0.0311
	0.0301
	0.0290
	0.0312
	0.0288
	0.0305
	0.0316
	0.0322
	0.0319
	0.0327
	0.0299
	0.0281
	0.0295
	0.0299
	0.0292



	X12
	0.0274
	0.0272
	0.0311
	0.0293
	0.0276
	0.0276
	0.0298
	0.0297
	0.0318
	0.0332
	0.0298
	0.0309
	0.0297
	0.0282
	0.0299
	0.0299
	0.0288



	X13
	0.0255
	0.0263
	0.0300
	0.0309
	0.0265
	0.0293
	0.0296
	0.0329
	0.0335
	0.0306
	0.0297
	0.0312
	0.0327
	0.0283
	0.0332
	0.0316
	0.0277



	X14
	0.0249
	0.0277
	0.0309
	0.0328
	0.0305
	0.0282
	0.0268
	0.0287
	0.0306
	0.0297
	0.0287
	0.0288
	0.0288
	0.0279
	0.0302
	0.0292
	0.0270



	X15
	0.0270
	0.0295
	0.0332
	0.0312
	0.0304
	0.0294
	0.0259
	0.0279
	0.0292
	0.0292
	0.0271
	0.0278
	0.0280
	0.0279
	0.0294
	0.0308
	0.0271



	X16
	0.0246
	0.0282
	0.0307
	0.0322
	0.0299
	0.0277
	0.0268
	0.0287
	0.0298
	0.0301
	0.0269
	0.0289
	0.0290
	0.0299
	0.0302
	0.0278
	0.0280



	X17
	0.0276
	0.0278
	0.0313
	0.0298
	0.0285
	0.0297
	0.0292
	0.0325
	0.0328
	0.0318
	0.0307
	0.0319
	0.0317
	0.0293
	0.0309
	0.0301
	0.0288



	X18
	0.0000
	0.0305
	0.0287
	0.0248
	0.0284
	0.0259
	0.0288
	0.0256
	0.0269
	0.0290
	0.0265
	0.0261
	0.0258
	0.0279
	0.0251
	0.0274
	0.0289



	X19
	0.0307
	0.0000
	0.0308
	0.0282
	0.0308
	0.0276
	0.0286
	0.0263
	0.0273
	0.0278
	0.0256
	0.0262
	0.0264
	0.0311
	0.0280
	0.0283
	0.0299



	X20
	0.0279
	0.0298
	0.0000
	0.0295
	0.0290
	0.0301
	0.0269
	0.0284
	0.0298
	0.0302
	0.0277
	0.0281
	0.0286
	0.0283
	0.0292
	0.0317
	0.0270



	X21
	0.0231
	0.0266
	0.0293
	0.0000
	0.0288
	0.0299
	0.0253
	0.0296
	0.0312
	0.0283
	0.0290
	0.0277
	0.0300
	0.0272
	0.0306
	0.0298
	0.0254



	X22
	0.0277
	0.0300
	0.0292
	0.0292
	0.0000
	0.0261
	0.0291
	0.0254
	0.0270
	0.0271
	0.0253
	0.0254
	0.0255
	0.0314
	0.0267
	0.0264
	0.0301



	X23
	0.0271
	0.0281
	0.0313
	0.0312
	0.0277
	0.0000
	0.0267
	0.0309
	0.0314
	0.0286
	0.0312
	0.0308
	0.0312
	0.0270
	0.0296
	0.0329
	0.0256



	X24
	0.0292
	0.0286
	0.0281
	0.0271
	0.0299
	0.0261
	0.0000
	0.0302
	0.0291
	0.0292
	0.0275
	0.0306
	0.0295
	0.0325
	0.0304
	0.0280
	0.0334



	X25
	0.0261
	0.0263
	0.0295
	0.0306
	0.0266
	0.0306
	0.0302
	0.0000
	0.0331
	0.0295
	0.0310
	0.0325
	0.0337
	0.0290
	0.0335
	0.0309
	0.0288



	X26
	0.0264
	0.0264
	0.0301
	0.0316
	0.0272
	0.0304
	0.0284
	0.0328
	0.0000
	0.0311
	0.0313
	0.0309
	0.0326
	0.0272
	0.0320
	0.0315
	0.0267



	X27
	0.0280
	0.0262
	0.0300
	0.0283
	0.0266
	0.0266
	0.0278
	0.0282
	0.0307
	0.0000
	0.0286
	0.0289
	0.0282
	0.0269
	0.0283
	0.0286
	0.0277



	X28
	0.0265
	0.0251
	0.0286
	0.0300
	0.0261
	0.0306
	0.0271
	0.0307
	0.0315
	0.0296
	0.0000
	0.0300
	0.0308
	0.0251
	0.0289
	0.0311
	0.0261



	X29
	0.0272
	0.0268
	0.0296
	0.0295
	0.0272
	0.0308
	0.0309
	0.0327
	0.0318
	0.0306
	0.0307
	0.0000
	0.0322
	0.0292
	0.0318
	0.0296
	0.0296



	X30
	0.0258
	0.0259
	0.0294
	0.0308
	0.0263
	0.0306
	0.0291
	0.0336
	0.0328
	0.0292
	0.0308
	0.0317
	0.0000
	0.0286
	0.0323
	0.0311
	0.0277



	X31
	0.0281
	0.0310
	0.0292
	0.0284
	0.0318
	0.0262
	0.0325
	0.0288
	0.0279
	0.0282
	0.0254
	0.0285
	0.0288
	0.0000
	0.0306
	0.0266
	0.0337



	X32
	0.0256
	0.0280
	0.0302
	0.0316
	0.0278
	0.0292
	0.0304
	0.0335
	0.0324
	0.0297
	0.0293
	0.0315
	0.0325
	0.0307
	0.0000
	0.0308
	0.0306



	X33
	0.0264
	0.0270
	0.0317
	0.0300
	0.0261
	0.0322
	0.0268
	0.0301
	0.0313
	0.0288
	0.0304
	0.0280
	0.0305
	0.0254
	0.0299
	0.0000
	0.0249



	X34
	0.0281
	0.0290
	0.0270
	0.0257
	0.0299
	0.0233
	0.0330
	0.0277
	0.0262
	0.0280
	0.0251
	0.0280
	0.0267
	0.0334
	0.0297
	0.0249
	0.0000










 





Table A3. The total influence matrix   T  .
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X1

	
X2

	
X3

	
X4

	
X5

	
X6

	
X7

	
X8

	
X9

	
X10

	
X11

	
X12

	
X13

	
X14

	
X15

	
X16

	
X17




	
X1

	
0.5980

	
0.5810

	
0.6584

	
0.6248

	
0.6234

	
0.6595

	
0.6403

	
0.6667

	
0.6179

	
0.6234

	
0.6562

	
0.6721

	
0.6640

	
0.6683

	
0.6676

	
0.6633

	
0.6693




	
X2

	
0.5895

	
0.5248

	
0.6181

	
0.5932

	
0.5883

	
0.6231

	
0.6013

	
0.6296

	
0.5889

	
0.5931

	
0.6185

	
0.6347

	
0.6249

	
0.6322

	
0.6311

	
0.6279

	
0.6309




	
X3

	
0.6192

	
0.5712

	
0.6178

	
0.6154

	
0.6118

	
0.6499

	
0.6315

	
0.6573

	
0.6077

	
0.6131

	
0.6441

	
0.6629

	
0.6561

	
0.6591

	
0.6580

	
0.6537

	
0.6593




	
X4

	
0.6037

	
0.5653

	
0.6335

	
0.5774

	
0.6046

	
0.6366

	
0.6152

	
0.6443

	
0.6003

	
0.6052

	
0.6324

	
0.6493

	
0.6401

	
0.6459

	
0.6451

	
0.6413

	
0.6473




	
X5

	
0.6248

	
0.5811

	
0.6534

	
0.6267

	
0.5969

	
0.6574

	
0.6349

	
0.6649

	
0.6210

	
0.6290

	
0.6554

	
0.6720

	
0.6636

	
0.6679

	
0.6659

	
0.6646

	
0.6703




	
X6

	
0.6280

	
0.5841

	
0.6585

	
0.6268

	
0.6241

	
0.6332

	
0.6413

	
0.6723

	
0.6219

	
0.6280

	
0.6563

	
0.6745

	
0.6657

	
0.6748

	
0.6739

	
0.6701

	
0.6713




	
X7

	
0.5997

	
0.5534

	
0.6290

	
0.5950

	
0.5917

	
0.6303

	
0.5814

	
0.6382

	
0.5888

	
0.5939

	
0.6231

	
0.6407

	
0.6337

	
0.6388

	
0.6373

	
0.6343

	
0.6372




	
X8

	
0.6317

	
0.5872

	
0.6627

	
0.6312

	
0.6281

	
0.6690

	
0.6460

	
0.6439

	
0.6249

	
0.6308

	
0.6608

	
0.6794

	
0.6697

	
0.6769

	
0.6771

	
0.6731

	
0.6759




	
X9

	
0.5914

	
0.5563

	
0.6203

	
0.5950

	
0.5938

	
0.6261

	
0.6034

	
0.6323

	
0.5627

	
0.5988

	
0.6223

	
0.6384

	
0.6281

	
0.6364

	
0.6343

	
0.6318

	
0.6343




	
X10

	
0.6143

	
0.5761

	
0.6442

	
0.6172

	
0.6188

	
0.6503

	
0.6266

	
0.6566

	
0.6157

	
0.5911

	
0.6456

	
0.6637

	
0.6544

	
0.6607

	
0.6587

	
0.6576

	
0.6600




	
X11

	
0.6524

	
0.6060

	
0.6817

	
0.6505

	
0.6501

	
0.6853

	
0.6624

	
0.6932

	
0.6455

	
0.6511

	
0.6514

	
0.7012

	
0.6905

	
0.6967

	
0.6941

	
0.6918

	
0.6979




	
X12

	
0.6337

	
0.5890

	
0.6653

	
0.6330

	
0.6321

	
0.6680

	
0.6456

	
0.6762

	
0.6280

	
0.6347

	
0.6658

	
0.6526

	
0.6752

	
0.6793

	
0.6768

	
0.6758

	
0.6813




	
X13

	
0.6334

	
0.5864

	
0.6659

	
0.6313

	
0.6314

	
0.6670

	
0.6459

	
0.6743

	
0.6250

	
0.6329

	
0.6625

	
0.6829

	
0.6435

	
0.6780

	
0.6750

	
0.6742

	
0.6799




	
X14

	
0.6287

	
0.5856

	
0.6602

	
0.6284

	
0.6269

	
0.6672

	
0.6424

	
0.6725

	
0.6250

	
0.6307

	
0.6601

	
0.6780

	
0.6690

	
0.6449

	
0.6752

	
0.6727

	
0.6747




	
X15

	
0.6328

	
0.5890

	
0.6636

	
0.6323

	
0.6294

	
0.6709

	
0.6454

	
0.6774

	
0.6271

	
0.6332

	
0.6619

	
0.6802

	
0.6706

	
0.6797

	
0.6458

	
0.6750

	
0.6771




	
X16

	
0.6236

	
0.5814

	
0.6547

	
0.6237

	
0.6238

	
0.6625

	
0.6378

	
0.6686

	
0.6202

	
0.6278

	
0.6550

	
0.6744

	
0.6652

	
0.6726

	
0.6703

	
0.6368

	
0.6719




	
X17

	
0.6494

	
0.6028

	
0.6807

	
0.6495

	
0.6490

	
0.6840

	
0.6608

	
0.6920

	
0.6422

	
0.6495

	
0.6814

	
0.7004

	
0.6912

	
0.6953

	
0.6929

	
0.6922

	
0.6651




	
X18

	
0.5905

	
0.5533

	
0.6189

	
0.5945

	
0.5911

	
0.6228

	
0.6008

	
0.6300

	
0.5893

	
0.5940

	
0.6190

	
0.6357

	
0.6259

	
0.6307

	
0.6306

	
0.6267

	
0.6321




	
X19

	
0.6140

	
0.5735

	
0.6442

	
0.6173

	
0.6150

	
0.6503

	
0.6282

	
0.6584

	
0.6118

	
0.6181

	
0.6428

	
0.6609

	
0.6517

	
0.6583

	
0.6579

	
0.6546

	
0.6575




	
X20

	
0.6331

	
0.5880

	
0.6645

	
0.6329

	
0.6296

	
0.6694

	
0.6461

	
0.6777

	
0.6256

	
0.6313

	
0.6622

	
0.6811

	
0.6715

	
0.6777

	
0.6780

	
0.6735

	
0.6775




	
X21

	
0.6144

	
0.5703

	
0.6455

	
0.6119

	
0.6106

	
0.6507

	
0.6287

	
0.6559

	
0.6086

	
0.6145

	
0.6430

	
0.6608

	
0.6540

	
0.6611

	
0.6576

	
0.6566

	
0.6575




	
X22

	
0.6025

	
0.5646

	
0.6326

	
0.6064

	
0.6063

	
0.6392

	
0.6159

	
0.6454

	
0.6050

	
0.6083

	
0.6326

	
0.6498

	
0.6404

	
0.6493

	
0.6474

	
0.6449

	
0.6467




	
X23

	
0.6414

	
0.5916

	
0.6707

	
0.6370

	
0.6355

	
0.6726

	
0.6519

	
0.6798

	
0.6291

	
0.6347

	
0.6680

	
0.6841

	
0.6767

	
0.6812

	
0.6801

	
0.6767

	
0.6819




	
X24

	
0.6202

	
0.5780

	
0.6510

	
0.6221

	
0.6251

	
0.6539

	
0.6319

	
0.6610

	
0.6183

	
0.6264

	
0.6503

	
0.6699

	
0.6613

	
0.6644

	
0.6616

	
0.6605

	
0.6657




	
X25

	
0.6406

	
0.5926

	
0.6716

	
0.6384

	
0.6398

	
0.6731

	
0.6519

	
0.6804

	
0.6312

	
0.6402

	
0.6697

	
0.6882

	
0.6821

	
0.6839

	
0.6812

	
0.6799

	
0.6867




	
X26

	
0.6390

	
0.5913

	
0.6707

	
0.6373

	
0.6358

	
0.6721

	
0.6509

	
0.6793

	
0.6302

	
0.6366

	
0.6687

	
0.6878

	
0.6808

	
0.6835

	
0.6802

	
0.6787

	
0.6852




	
X27

	
0.6103

	
0.5693

	
0.6411

	
0.6100

	
0.6089

	
0.6440

	
0.6224

	
0.6520

	
0.6060

	
0.6121

	
0.6422

	
0.6612

	
0.6504

	
0.6548

	
0.6523

	
0.6512

	
0.6563




	
X28

	
0.6218

	
0.5739

	
0.6503

	
0.6171

	
0.6149

	
0.6502

	
0.6323

	
0.6573

	
0.6118

	
0.6166

	
0.6491

	
0.6655

	
0.6570

	
0.6613

	
0.6581

	
0.6559

	
0.6625




	
X29

	
0.6456

	
0.5979

	
0.6745

	
0.6425

	
0.6447

	
0.6778

	
0.6552

	
0.6850

	
0.6367

	
0.6451

	
0.6763

	
0.6936

	
0.6852

	
0.6886

	
0.6859

	
0.6847

	
0.6908




	
X30

	
0.6319

	
0.5844

	
0.6632

	
0.6302

	
0.6305

	
0.6643

	
0.6439

	
0.6715

	
0.6227

	
0.6309

	
0.6602

	
0.6791

	
0.6731

	
0.6750

	
0.6723

	
0.6712

	
0.6772




	
X31

	
0.6183

	
0.5778

	
0.6493

	
0.6219

	
0.6248

	
0.6550

	
0.6326

	
0.6630

	
0.6181

	
0.6261

	
0.6490

	
0.6681

	
0.6597

	
0.6648

	
0.6627

	
0.6623

	
0.6652




	
X32

	
0.6436

	
0.5973

	
0.6759

	
0.6416

	
0.6430

	
0.6789

	
0.6573

	
0.6865

	
0.6365

	
0.6457

	
0.6731

	
0.6928

	
0.6868

	
0.6897

	
0.6870

	
0.6857

	
0.6899




	
X33

	
0.6239

	
0.5751

	
0.6557

	
0.6195

	
0.6162

	
0.6551

	
0.6354

	
0.6625

	
0.6120

	
0.6176

	
0.6486

	
0.6675

	
0.6607

	
0.6637

	
0.6633

	
0.6584

	
0.6639




	
X34

	
0.5926

	
0.5545

	
0.6218

	
0.5954

	
0.5993

	
0.6264

	
0.6050

	
0.6345

	
0.5941

	
0.6024

	
0.6235

	
0.6413

	
0.6319

	
0.6365

	
0.6347

	
0.6337

	
0.6374




	
R

	
21.14

	
19.65

	
22.17

	
21.13

	
21.10

	
22.30

	
21.55

	
22.54

	
20.95

	
21.17

	
22.13

	
22.74

	
22.45

	
22.63

	
22.57

	
22.49

	
22.64




	

	
X18

	
X19

	
X20

	
X21

	
X22

	
X23

	
X24

	
X25

	
X26

	
X27

	
X28

	
X29

	
X30

	
X31

	
X32

	
X33

	
X34

	
D




	
X1

	
0.6056

	
0.6241

	
0.6682

	
0.6553

	
0.6335

	
0.6434

	
0.6294

	
0.6521

	
0.6657

	
0.6505

	
0.6390

	
0.6469

	
0.6502

	
0.6327

	
0.6567

	
0.6586

	
0.6264

	
21.89




	
X2

	
0.5754

	
0.5915

	
0.6305

	
0.6182

	
0.6021

	
0.6023

	
0.5953

	
0.6125

	
0.6261

	
0.6158

	
0.5993

	
0.6079

	
0.6109

	
0.5999

	
0.6188

	
0.6178

	
0.5946

	
20.67




	
X3

	
0.5954

	
0.6145

	
0.6591

	
0.6465

	
0.6241

	
0.6330

	
0.6202

	
0.6426

	
0.6569

	
0.6415

	
0.6284

	
0.6349

	
0.6413

	
0.6233

	
0.6481

	
0.6511

	
0.6164

	
21.57




	
X4

	
0.5891

	
0.6065

	
0.6460

	
0.6313

	
0.6158

	
0.6176

	
0.6101

	
0.6282

	
0.6421

	
0.6285

	
0.6135

	
0.6221

	
0.6269

	
0.6148

	
0.6327

	
0.6331

	
0.6077

	
21.15




	
X5

	
0.6073

	
0.6263

	
0.6664

	
0.6533

	
0.6378

	
0.6389

	
0.6353

	
0.6526

	
0.6642

	
0.6504

	
0.6341

	
0.6474

	
0.6501

	
0.6400

	
0.6575

	
0.6534

	
0.6330

	
21.90




	
X6

	
0.6074

	
0.6293

	
0.6727

	
0.6603

	
0.6392

	
0.6428

	
0.6313

	
0.6523

	
0.6668

	
0.6530

	
0.6363

	
0.6466

	
0.6507

	
0.6376

	
0.6596

	
0.6591

	
0.6295

	
21.98




	
X7

	
0.5754

	
0.5973

	
0.6383

	
0.6272

	
0.6052

	
0.6125

	
0.5991

	
0.6208

	
0.6346

	
0.6203

	
0.6085

	
0.6138

	
0.6199

	
0.6050

	
0.6277

	
0.6283

	
0.5973

	
20.88




	
X8

	
0.6115

	
0.6343

	
0.6777

	
0.6625

	
0.6422

	
0.6465

	
0.6349

	
0.6560

	
0.6706

	
0.6578

	
0.6401

	
0.6500

	
0.6544

	
0.6424

	
0.6638

	
0.6632

	
0.6343

	
22.11




	
X9

	
0.5788

	
0.5957

	
0.6330

	
0.6221

	
0.6089

	
0.6040

	
0.6011

	
0.6153

	
0.6294

	
0.6186

	
0.6027

	
0.6109

	
0.6138

	
0.6058

	
0.6220

	
0.6200

	
0.6008

	
20.79




	
X10

	
0.6001

	
0.6192

	
0.6573

	
0.6462

	
0.6297

	
0.6274

	
0.6264

	
0.6425

	
0.6543

	
0.6430

	
0.6252

	
0.6372

	
0.6400

	
0.6311

	
0.6495

	
0.6441

	
0.6260

	
21.61




	
X11

	
0.6309

	
0.6495

	
0.6947

	
0.6815

	
0.6606

	
0.6662

	
0.6559

	
0.6777

	
0.6925

	
0.6793

	
0.6632

	
0.6737

	
0.6754

	
0.6599

	
0.6828

	
0.6815

	
0.6542

	
22.78




	
X12

	
0.6141

	
0.6330

	
0.6780

	
0.6643

	
0.6434

	
0.6468

	
0.6411

	
0.6607

	
0.6760

	
0.6640

	
0.6453

	
0.6559

	
0.6589

	
0.6441

	
0.6667

	
0.6651

	
0.6381

	
22.21




	
X13

	
0.6115

	
0.6313

	
0.6761

	
0.6650

	
0.6415

	
0.6477

	
0.6401

	
0.6629

	
0.6768

	
0.6607

	
0.6444

	
0.6553

	
0.6609

	
0.6433

	
0.6690

	
0.6659

	
0.6362

	
22.18




	
X14

	
0.6077

	
0.6293

	
0.6733

	
0.6633

	
0.6419

	
0.6432

	
0.6340

	
0.6552

	
0.6704

	
0.6563

	
0.6400

	
0.6495

	
0.6537

	
0.6396

	
0.6626

	
0.6600

	
0.6321

	
22.05




	
X15

	
0.6121

	
0.6336

	
0.6782

	
0.6644

	
0.6444

	
0.6469

	
0.6357

	
0.6571

	
0.6717

	
0.6584

	
0.6410

	
0.6512

	
0.6555

	
0.6422

	
0.6644

	
0.6642

	
0.6347

	
22.15




	
X16

	
0.6037

	
0.6259

	
0.6690

	
0.6586

	
0.6374

	
0.6387

	
0.6300

	
0.6512

	
0.6655

	
0.6526

	
0.6342

	
0.6456

	
0.6498

	
0.6375

	
0.6585

	
0.6545

	
0.6292

	
21.91




	
X17

	
0.6284

	
0.6481

	
0.6937

	
0.6801

	
0.6590

	
0.6637

	
0.6552

	
0.6784

	
0.6925

	
0.6778

	
0.6609

	
0.6719

	
0.6759

	
0.6599

	
0.6830

	
0.6805

	
0.6526

	
22.74




	
X18

	
0.5476

	
0.5948

	
0.6316

	
0.6167

	
0.6022

	
0.6029

	
0.5985

	
0.6136

	
0.6273

	
0.6169

	
0.6001

	
0.6086

	
0.6122

	
0.6019

	
0.6186

	
0.6193

	
0.5967

	
20.70




	
X19

	
0.5999

	
0.5886

	
0.6584

	
0.6443

	
0.6282

	
0.6283

	
0.6217

	
0.6385

	
0.6525

	
0.6400

	
0.6228

	
0.6327

	
0.6369

	
0.6286

	
0.6459

	
0.6446

	
0.6210

	
21.55




	
X20

	
0.6130

	
0.6339

	
0.6461

	
0.6628

	
0.6430

	
0.6476

	
0.6366

	
0.6576

	
0.6723

	
0.6594

	
0.6416

	
0.6515

	
0.6562

	
0.6425

	
0.6643

	
0.6651

	
0.6347

	
22.15




	
X21

	
0.5919

	
0.6137

	
0.6563

	
0.6163

	
0.6255

	
0.6299

	
0.6179

	
0.6409

	
0.6555

	
0.6398

	
0.6255

	
0.6335

	
0.6397

	
0.6240

	
0.6477

	
0.6454

	
0.6159

	
21.52




	
X22

	
0.5875

	
0.6079

	
0.6463

	
0.6349

	
0.5883

	
0.6167

	
0.6122

	
0.6273

	
0.6416

	
0.6291

	
0.6125

	
0.6218

	
0.6258

	
0.6188

	
0.6342

	
0.6324

	
0.6113

	
21.19




	
X23

	
0.6164

	
0.6365

	
0.6810

	
0.6689

	
0.6461

	
0.6228

	
0.6408

	
0.6645

	
0.6785

	
0.6624

	
0.6494

	
0.6585

	
0.6631

	
0.6456

	
0.6693

	
0.6708

	
0.6377

	
22.31




	
X24

	
0.6046

	
0.6228

	
0.6627

	
0.6500

	
0.6338

	
0.6334

	
0.6005

	
0.6490

	
0.6610

	
0.6480

	
0.6312

	
0.6436

	
0.6466

	
0.6365

	
0.6549

	
0.6509

	
0.6308

	
21.78




	
X25

	
0.6179

	
0.6373

	
0.6820

	
0.6711

	
0.6477

	
0.6550

	
0.6468

	
0.6373

	
0.6829

	
0.6660

	
0.6517

	
0.6628

	
0.6682

	
0.6501

	
0.6757

	
0.6715

	
0.6433

	
22.40




	
X26

	
0.6167

	
0.6360

	
0.6811

	
0.6704

	
0.6468

	
0.6534

	
0.6435

	
0.6675

	
0.6492

	
0.6659

	
0.6505

	
0.6598

	
0.6656

	
0.6469

	
0.6727

	
0.6706

	
0.6398

	
22.34




	
X27

	
0.5935

	
0.6102

	
0.6536

	
0.6405

	
0.6202

	
0.6235

	
0.6171

	
0.6364

	
0.6517

	
0.6091

	
0.6220

	
0.6314

	
0.6347

	
0.6206

	
0.6422

	
0.6409

	
0.6150

	
21.41




	
X28

	
0.5981

	
0.6153

	
0.6589

	
0.6486

	
0.6260

	
0.6337

	
0.6226

	
0.6453

	
0.6592

	
0.6443

	
0.6005

	
0.6389

	
0.6438

	
0.6252

	
0.6493

	
0.6498

	
0.6197

	
21.64




	
X29

	
0.6229

	
0.6419

	
0.6865

	
0.6742

	
0.6524

	
0.6593

	
0.6515

	
0.6732

	
0.6858

	
0.6711

	
0.6555

	
0.6355

	
0.6710

	
0.6544

	
0.6782

	
0.6745

	
0.6481

	
22.55




	
X30

	
0.6098

	
0.6289

	
0.6732

	
0.6627

	
0.6391

	
0.6467

	
0.6375

	
0.6613

	
0.6739

	
0.6572

	
0.6433

	
0.6537

	
0.6271

	
0.6415

	
0.6660

	
0.6632

	
0.6340

	
22.10




	
X31

	
0.6033

	
0.6247

	
0.6633

	
0.6509

	
0.6353

	
0.6331

	
0.6316

	
0.6472

	
0.6594

	
0.6467

	
0.6288

	
0.6412

	
0.6455

	
0.6047

	
0.6547

	
0.6492

	
0.6308

	
21.77




	
X32

	
0.6216

	
0.6432

	
0.6872

	
0.6764

	
0.6532

	
0.6581

	
0.6512

	
0.6741

	
0.6867

	
0.6705

	
0.6544

	
0.6662

	
0.6715

	
0.6561

	
0.6477

	
0.6758

	
0.6492

	
22.55




	
X33

	
0.6003

	
0.6195

	
0.6644

	
0.6511

	
0.6284

	
0.6377

	
0.6247

	
0.6472

	
0.6614

	
0.6460

	
0.6324

	
0.6394

	
0.6459

	
0.6278

	
0.6528

	
0.6222

	
0.6209

	
21.72




	
X34

	
0.5794

	
0.5981

	
0.6349

	
0.6223

	
0.6084

	
0.6051

	
0.6071

	
0.6204

	
0.6316

	
0.6208

	
0.6034

	
0.6153

	
0.6179

	
0.6119

	
0.6279

	
0.6217

	
0.5734

	
20.86




	
R

	
20.48

	
21.14

	
22.58

	
22.16

	
21.49

	
21.61

	
21.34

	
22.02

	
22.49

	
22.02

	
21.48

	
21.82

	
21.96

	
21.50

	
22.23

	
22.17

	
21.27

	











 





Table A4. The weighted supermatrix.






Table A4. The weighted supermatrix.

























	
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	X10
	X11
	X12
	X13
	X14
	X15
	X16
	X17



	X1
	0.0283
	0.0296
	0.0297
	0.0296
	0.0296
	0.0296
	0.0297
	0.0296
	0.0295
	0.0295
	0.0297
	0.0295
	0.0296
	0.0295
	0.0296
	0.0295
	0.0296



	X2
	0.0279
	0.0267
	0.0279
	0.0281
	0.0279
	0.0279
	0.0279
	0.0279
	0.0281
	0.0280
	0.0279
	0.0279
	0.0278
	0.0279
	0.0280
	0.0279
	0.0279



	X3
	0.0293
	0.0291
	0.0279
	0.0291
	0.0290
	0.0291
	0.0293
	0.0292
	0.0290
	0.0290
	0.0291
	0.0291
	0.0292
	0.0291
	0.0292
	0.0291
	0.0291



	X4
	0.0286
	0.0288
	0.0286
	0.0273
	0.0287
	0.0286
	0.0285
	0.0286
	0.0287
	0.0286
	0.0286
	0.0285
	0.0285
	0.0285
	0.0286
	0.0285
	0.0286



	X5
	0.0296
	0.0296
	0.0295
	0.0297
	0.0283
	0.0295
	0.0295
	0.0295
	0.0296
	0.0297
	0.0296
	0.0295
	0.0296
	0.0295
	0.0295
	0.0295
	0.0296



	X6
	0.0297
	0.0297
	0.0297
	0.0297
	0.0296
	0.0284
	0.0298
	0.0298
	0.0297
	0.0297
	0.0297
	0.0297
	0.0296
	0.0298
	0.0299
	0.0298
	0.0297



	X7
	0.0284
	0.0282
	0.0284
	0.0282
	0.0280
	0.0283
	0.0270
	0.0283
	0.0281
	0.0281
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0281



	X8
	0.0299
	0.0299
	0.0299
	0.0299
	0.0298
	0.0300
	0.0300
	0.0286
	0.0298
	0.0298
	0.0299
	0.0299
	0.0298
	0.0299
	0.0300
	0.0299
	0.0299



	X9
	0.0280
	0.0283
	0.0280
	0.0282
	0.0281
	0.0281
	0.0280
	0.0281
	0.0269
	0.0283
	0.0281
	0.0281
	0.0280
	0.0281
	0.0281
	0.0281
	0.0280



	X10
	0.0291
	0.0293
	0.0291
	0.0292
	0.0293
	0.0292
	0.0291
	0.0291
	0.0294
	0.0279
	0.0292
	0.0292
	0.0291
	0.0292
	0.0292
	0.0292
	0.0292



	X11
	0.0309
	0.0308
	0.0307
	0.0308
	0.0308
	0.0307
	0.0307
	0.0308
	0.0308
	0.0308
	0.0294
	0.0308
	0.0308
	0.0308
	0.0308
	0.0308
	0.0308



	X12
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0301
	0.0287
	0.0301
	0.0300
	0.0300
	0.0300
	0.0301



	X13
	0.0300
	0.0298
	0.0300
	0.0299
	0.0299
	0.0299
	0.0300
	0.0299
	0.0298
	0.0299
	0.0299
	0.0300
	0.0287
	0.0300
	0.0299
	0.0300
	0.0300



	X14
	0.0297
	0.0298
	0.0298
	0.0297
	0.0297
	0.0299
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0285
	0.0299
	0.0299
	0.0298



	X15
	0.0299
	0.0300
	0.0299
	0.0299
	0.0298
	0.0301
	0.0299
	0.0301
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0300
	0.0286
	0.0300
	0.0299



	X16
	0.0295
	0.0296
	0.0295
	0.0295
	0.0296
	0.0297
	0.0296
	0.0297
	0.0296
	0.0297
	0.0296
	0.0297
	0.0296
	0.0297
	0.0297
	0.0283
	0.0297



	X17
	0.0307
	0.0307
	0.0307
	0.0307
	0.0308
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0308
	0.0308
	0.0308
	0.0307
	0.0307
	0.0308
	0.0294



	X18
	0.0279
	0.0282
	0.0279
	0.0281
	0.0280
	0.0279
	0.0279
	0.0280
	0.0281
	0.0281
	0.0280
	0.0280
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279



	X19
	0.0290
	0.0292
	0.0291
	0.0292
	0.0292
	0.0292
	0.0291
	0.0292
	0.0292
	0.0292
	0.0290
	0.0291
	0.0290
	0.0291
	0.0291
	0.0291
	0.0290



	X20
	0.0300
	0.0299
	0.0300
	0.0300
	0.0298
	0.0300
	0.0300
	0.0301
	0.0299
	0.0298
	0.0299
	0.0299
	0.0299
	0.0299
	0.0300
	0.0299
	0.0299



	X21
	0.0291
	0.0290
	0.0291
	0.0290
	0.0289
	0.0292
	0.0292
	0.0291
	0.0291
	0.0290
	0.0291
	0.0291
	0.0291
	0.0292
	0.0291
	0.0292
	0.0290



	X22
	0.0285
	0.0287
	0.0285
	0.0287
	0.0287
	0.0287
	0.0286
	0.0286
	0.0289
	0.0287
	0.0286
	0.0286
	0.0285
	0.0287
	0.0287
	0.0287
	0.0286



	X23
	0.0303
	0.0301
	0.0303
	0.0301
	0.0301
	0.0302
	0.0302
	0.0302
	0.0300
	0.0300
	0.0302
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301



	X24
	0.0293
	0.0294
	0.0294
	0.0294
	0.0296
	0.0293
	0.0293
	0.0293
	0.0295
	0.0296
	0.0294
	0.0295
	0.0295
	0.0294
	0.0293
	0.0294
	0.0294



	X25
	0.0303
	0.0301
	0.0303
	0.0302
	0.0303
	0.0302
	0.0302
	0.0302
	0.0301
	0.0302
	0.0303
	0.0303
	0.0304
	0.0302
	0.0302
	0.0302
	0.0303



	X26
	0.0302
	0.0301
	0.0303
	0.0302
	0.0301
	0.0301
	0.0302
	0.0301
	0.0301
	0.0301
	0.0302
	0.0302
	0.0303
	0.0302
	0.0301
	0.0302
	0.0303



	X27
	0.0289
	0.0290
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0290
	0.0291
	0.0290
	0.0289
	0.0289
	0.0290
	0.0290



	X28
	0.0294
	0.0292
	0.0293
	0.0292
	0.0292
	0.0292
	0.0293
	0.0292
	0.0292
	0.0291
	0.0293
	0.0293
	0.0293
	0.0292
	0.0292
	0.0292
	0.0293



	X29
	0.0305
	0.0304
	0.0304
	0.0304
	0.0306
	0.0304
	0.0304
	0.0304
	0.0304
	0.0305
	0.0306
	0.0305
	0.0305
	0.0304
	0.0304
	0.0304
	0.0305



	X30
	0.0299
	0.0297
	0.0299
	0.0298
	0.0299
	0.0298
	0.0299
	0.0298
	0.0297
	0.0298
	0.0298
	0.0299
	0.0300
	0.0298
	0.0298
	0.0298
	0.0299



	X31
	0.0293
	0.0294
	0.0293
	0.0294
	0.0296
	0.0294
	0.0294
	0.0294
	0.0295
	0.0296
	0.0293
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294



	X32
	0.0304
	0.0304
	0.0305
	0.0304
	0.0305
	0.0304
	0.0305
	0.0305
	0.0304
	0.0305
	0.0304
	0.0305
	0.0306
	0.0305
	0.0304
	0.0305
	0.0305



	X33
	0.0295
	0.0293
	0.0296
	0.0293
	0.0292
	0.0294
	0.0295
	0.0294
	0.0292
	0.0292
	0.0293
	0.0293
	0.0294
	0.0293
	0.0294
	0.0293
	0.0293



	X34
	0.0280
	0.0282
	0.0280
	0.0282
	0.0284
	0.0281
	0.0281
	0.0281
	0.0284
	0.0285
	0.0282
	0.0282
	0.0281
	0.0281
	0.0281
	0.0282
	0.0282



	
	X18
	X19
	X20
	X21
	X22
	X23
	X24
	X25
	X26
	X27
	X28
	X29
	X30
	X31
	X32
	X33
	X34



	X1
	0.0296
	0.0295
	0.0296
	0.0296
	0.0295
	0.0298
	0.0295
	0.0296
	0.0296
	0.0295
	0.0297
	0.0297
	0.0296
	0.0294
	0.0295
	0.0297
	0.0295



	X2
	0.0281
	0.0280
	0.0279
	0.0279
	0.0280
	0.0279
	0.0279
	0.0278
	0.0278
	0.0280
	0.0279
	0.0279
	0.0278
	0.0279
	0.0278
	0.0279
	0.0280



	X3
	0.0291
	0.0291
	0.0292
	0.0292
	0.0290
	0.0293
	0.0291
	0.0292
	0.0292
	0.0291
	0.0293
	0.0291
	0.0292
	0.0290
	0.0292
	0.0294
	0.0290



	X4
	0.0288
	0.0287
	0.0286
	0.0285
	0.0287
	0.0286
	0.0286
	0.0285
	0.0286
	0.0285
	0.0286
	0.0285
	0.0285
	0.0286
	0.0285
	0.0286
	0.0286



	X5
	0.0297
	0.0296
	0.0295
	0.0295
	0.0297
	0.0296
	0.0298
	0.0296
	0.0295
	0.0295
	0.0295
	0.0297
	0.0296
	0.0298
	0.0296
	0.0295
	0.0298



	X6
	0.0297
	0.0298
	0.0298
	0.0298
	0.0297
	0.0297
	0.0296
	0.0296
	0.0297
	0.0297
	0.0296
	0.0296
	0.0296
	0.0297
	0.0297
	0.0297
	0.0296



	X7
	0.0281
	0.0282
	0.0283
	0.0283
	0.0282
	0.0283
	0.0281
	0.0282
	0.0282
	0.0282
	0.0283
	0.0281
	0.0282
	0.0281
	0.0282
	0.0283
	0.0281



	X8
	0.0299
	0.0300
	0.0300
	0.0299
	0.0299
	0.0299
	0.0298
	0.0298
	0.0298
	0.0299
	0.0298
	0.0298
	0.0298
	0.0299
	0.0299
	0.0299
	0.0298



	X9
	0.0283
	0.0282
	0.0280
	0.0281
	0.0283
	0.0280
	0.0282
	0.0279
	0.0280
	0.0281
	0.0281
	0.0280
	0.0279
	0.0282
	0.0280
	0.0280
	0.0283



	X10
	0.0293
	0.0293
	0.0291
	0.0292
	0.0293
	0.0290
	0.0294
	0.0292
	0.0291
	0.0292
	0.0291
	0.0292
	0.0291
	0.0294
	0.0292
	0.0291
	0.0294



	X11
	0.0308
	0.0307
	0.0308
	0.0307
	0.0307
	0.0308
	0.0307
	0.0308
	0.0308
	0.0308
	0.0309
	0.0309
	0.0308
	0.0307
	0.0307
	0.0307
	0.0308



	X12
	0.0300
	0.0299
	0.0300
	0.0300
	0.0299
	0.0299
	0.0300
	0.0300
	0.0301
	0.0302
	0.0300
	0.0301
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300



	X13
	0.0299
	0.0299
	0.0299
	0.0300
	0.0299
	0.0300
	0.0300
	0.0301
	0.0301
	0.0300
	0.0300
	0.0300
	0.0301
	0.0299
	0.0301
	0.0300
	0.0299



	X14
	0.0297
	0.0298
	0.0298
	0.0299
	0.0299
	0.0298
	0.0297
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0297



	X15
	0.0299
	0.0300
	0.0300
	0.0300
	0.0300
	0.0299
	0.0298
	0.0298
	0.0299
	0.0299
	0.0298
	0.0298
	0.0298
	0.0299
	0.0299
	0.0300
	0.0298



	X16
	0.0295
	0.0296
	0.0296
	0.0297
	0.0297
	0.0296
	0.0295
	0.0296
	0.0296
	0.0296
	0.0295
	0.0296
	0.0296
	0.0297
	0.0296
	0.0295
	0.0296



	X17
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0308
	0.0308
	0.0308
	0.0308
	0.0308
	0.0308
	0.0307
	0.0307
	0.0307
	0.0307



	X18
	0.0267
	0.0281
	0.0280
	0.0278
	0.0280
	0.0279
	0.0280
	0.0279
	0.0279
	0.0280
	0.0279
	0.0279
	0.0279
	0.0280
	0.0278
	0.0279
	0.0281



	X19
	0.0293
	0.0278
	0.0292
	0.0291
	0.0292
	0.0291
	0.0291
	0.0290
	0.0290
	0.0291
	0.0290
	0.0290
	0.0290
	0.0292
	0.0291
	0.0291
	0.0292



	X20
	0.0299
	0.0300
	0.0286
	0.0299
	0.0299
	0.0300
	0.0298
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0300
	0.0298



	X21
	0.0289
	0.0290
	0.0291
	0.0278
	0.0291
	0.0292
	0.0290
	0.0291
	0.0292
	0.0291
	0.0291
	0.0290
	0.0291
	0.0290
	0.0291
	0.0291
	0.0290



	X22
	0.0287
	0.0288
	0.0286
	0.0286
	0.0274
	0.0285
	0.0287
	0.0285
	0.0285
	0.0286
	0.0285
	0.0285
	0.0285
	0.0288
	0.0285
	0.0285
	0.0287



	X23
	0.0301
	0.0301
	0.0302
	0.0302
	0.0301
	0.0288
	0.0300
	0.0302
	0.0302
	0.0301
	0.0302
	0.0302
	0.0302
	0.0300
	0.0301
	0.0303
	0.0300



	X24
	0.0295
	0.0295
	0.0293
	0.0293
	0.0295
	0.0293
	0.0281
	0.0295
	0.0294
	0.0294
	0.0294
	0.0295
	0.0294
	0.0296
	0.0295
	0.0294
	0.0297



	X25
	0.0302
	0.0301
	0.0302
	0.0303
	0.0301
	0.0303
	0.0303
	0.0289
	0.0304
	0.0302
	0.0303
	0.0304
	0.0304
	0.0302
	0.0304
	0.0303
	0.0303



	X26
	0.0301
	0.0301
	0.0302
	0.0303
	0.0301
	0.0302
	0.0302
	0.0303
	0.0289
	0.0302
	0.0303
	0.0302
	0.0303
	0.0301
	0.0303
	0.0302
	0.0301



	X27
	0.0290
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0290
	0.0277
	0.0290
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289



	X28
	0.0292
	0.0291
	0.0292
	0.0293
	0.0291
	0.0293
	0.0292
	0.0293
	0.0293
	0.0293
	0.0280
	0.0293
	0.0293
	0.0291
	0.0292
	0.0293
	0.0291



	X29
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0305
	0.0305
	0.0306
	0.0305
	0.0305
	0.0305
	0.0291
	0.0306
	0.0304
	0.0305
	0.0304
	0.0305



	X30
	0.0298
	0.0297
	0.0298
	0.0299
	0.0297
	0.0299
	0.0299
	0.0300
	0.0300
	0.0298
	0.0299
	0.0300
	0.0286
	0.0298
	0.0300
	0.0299
	0.0298



	X31
	0.0295
	0.0295
	0.0294
	0.0294
	0.0296
	0.0293
	0.0296
	0.0294
	0.0293
	0.0294
	0.0293
	0.0294
	0.0294
	0.0281
	0.0295
	0.0293
	0.0297



	X32
	0.0304
	0.0304
	0.0304
	0.0305
	0.0304
	0.0305
	0.0305
	0.0306
	0.0305
	0.0304
	0.0305
	0.0305
	0.0306
	0.0305
	0.0291
	0.0305
	0.0305



	X33
	0.0293
	0.0293
	0.0294
	0.0294
	0.0292
	0.0295
	0.0293
	0.0294
	0.0294
	0.0293
	0.0294
	0.0293
	0.0294
	0.0292
	0.0294
	0.0281
	0.0292



	X34
	0.0283
	0.0283
	0.0281
	0.0281
	0.0283
	0.0280
	0.0285
	0.0282
	0.0281
	0.0282
	0.0281
	0.0282
	0.0281
	0.0285
	0.0283
	0.0280
	0.0270










 





Table A5. The limited supermatrix.






Table A5. The limited supermatrix.

























	
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	X10
	X11
	X12
	X13
	X14
	X15
	X16
	X17



	X1
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295



	X2
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279



	X3
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291



	X4
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285



	X5
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295



	X6
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297



	X7
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282



	X8
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298



	X9
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281



	X10
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292



	X11
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307



	X12
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300



	X13
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299



	X14
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298



	X15
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299



	X16
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296



	X17
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307



	X18
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279



	X19
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291



	X20
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299



	X21
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290



	X22
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286



	X23
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301



	X24
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294



	X25
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302



	X26
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302



	X27
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289



	X28
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292



	X29
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304



	X30
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298



	X31
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294



	X32
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304



	X33
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293



	X34
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282



	
	X18
	X19
	X20
	X21
	X22
	X23
	X24
	X25
	X26
	X27
	X28
	X29
	X30
	X31
	X32
	X33
	X34



	X1
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295



	X2
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279



	X3
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291



	X4
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285
	0.0285



	X5
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295
	0.0295



	X6
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297
	0.0297



	X7
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282



	X8
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298



	X9
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281
	0.0281



	X10
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292



	X11
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307



	X12
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300
	0.0300



	X13
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299



	X14
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298



	X15
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299



	X16
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296
	0.0296



	X17
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307
	0.0307



	X18
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279
	0.0279



	X19
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291
	0.0291



	X20
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299
	0.0299



	X21
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290
	0.0290



	X22
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286
	0.0286



	X23
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301
	0.0301



	X24
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294



	X25
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302



	X26
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302
	0.0302



	X27
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289
	0.0289



	X28
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292
	0.0292



	X29
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304



	X30
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298
	0.0298



	X31
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294
	0.0294



	X32
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304
	0.0304



	X33
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293
	0.0293



	X34
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282
	0.0282










 





Table A6. The raw data for TOPSIS.
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	X1
	X5
	X6
	X8
	X11
	X13
	X17
	X20
	X23
	X24
	X25
	X26
	X30



	E1
	0.7426
	48470.7556
	303.8334
	0.4886
	3.4800
	334211.8556
	115391.4128
	48470.7556
	43.0000
	0.0617
	33.2060
	0.6327
	40.1400



	E2
	0.9200
	130999.8186
	136.0237
	0.9465
	3.8696
	236576.8455
	200895.9792
	130999.8186
	25.6900
	0.1317
	16.0038
	0.8391
	29.2300



	E3
	0.9460
	325006.5488
	8849.7119
	0.9756
	3.7273
	238352.3811
	450544.0597
	325006.5488
	0.5335
	0.0497
	2.7795
	0.0701
	2.8800



	E4
	0.7029
	64.0586
	24835.9359
	0.9480
	3.6667
	255.9955
	200.7492
	64058.5546
	61.4400
	0.0812
	7.4705
	0.0002
	11.8100



	E5
	0.5073
	105586.9384
	9158.0978
	0.7127
	3.9545
	260421.7048
	112150.4254
	105586.9384
	43.6600
	0.2136
	5.8420
	0.1300
	49.2300



	E6
	0.1022
	108860.3285
	492.9865
	0.9902
	4.0000
	145881.7422
	17796.3425
	108860.3285
	18.9500
	0.4132
	2.8381
	0.1986
	−47.5700



	E7
	0.1861
	172020.0086
	42.9109
	0.9704
	3.0000
	123001.4365
	52796.4885
	172020.0086
	26.7800
	0.1822
	1.4152
	2.1299
	10.8600



	E8
	0.5321
	159640.1152
	260.7914
	0.9398
	3.3333
	145949.6599
	33890.8652
	159640.1152
	40.3500
	0.5744
	38.1282
	0.1184
	−15.4400



	E9
	0.3657
	16773.2926
	3420.1169
	0.9078
	3.7857
	114433.6828
	89531.1649
	16773.2926
	9.7700
	0.2593
	9.9918
	0.2805
	45.9500



	E10
	0.3543
	169570.7745
	1383.2314
	0.8529
	3.7647
	172452.6921
	79530.0431
	169570.7745
	17.0500
	0.1421
	7.5699
	0.0880
	55.7600



	E11
	0.3671
	152848.0650
	6284.2849
	0.9095
	3.7895
	193839.8536
	27999.0482
	152848.0650
	38.3700
	0.1461
	5.5114
	0.4265
	85.1300



	E12
	0.0852
	35232.9910
	302.0401
	1.0885
	3.7333
	95453.3069
	9430.9608
	35232.9910
	55.0900
	0.3429
	0.5507
	0.0038
	13.1800



	E13
	0.9194
	779885.9046
	8550.5409
	0.6780
	4.0000
	264707.1235
	441009.4844
	779885.9046
	25.5100
	0.0576
	4.3159
	0.0195
	40.4000



	E14
	0.7841
	550678.4323
	2607.6649
	0.7635
	4.3636
	394111.8667
	369934.4542
	550678.4323
	59.6500
	0.0768
	10.4106
	0.6000
	16.7600



	E15
	0.1742
	55909.2378
	265.7682
	0.9851
	5.0000
	171650.6099
	43643.8814
	55909.2378
	57.3500
	0.2167
	0.8500
	0.5985
	12.4900



	E16
	0.1905
	76257.6433
	44.5234
	0.6007
	4.2000
	77004.0776
	46489.2107
	76257.6433
	41.2400
	0.0213
	1.5835
	0.3600
	90.7600



	E17
	0.3674
	69427.7513
	123.8424
	1.1486
	3.8333
	164547.0698
	79426.1699
	75786.5687
	38.7500
	0.1339
	2.9048
	0.5797
	1.9700



	E18
	0.6632
	8164.0212
	26614.2378
	1.0423
	4.0000
	328536.2076
	98613.2795
	24898.2625
	18.5200
	0.0507
	7.6763
	0.5500
	12.4400



	E19
	0.8382
	310956.5387
	1358.4921
	0.7543
	3.1875
	392351.3471
	251728.7162
	313942.5707
	51.3700
	0.0329
	21.3540
	0.0702
	43.1400



	E20
	0.6683
	58701.1404
	709.2657
	0.8857
	3.7778
	312811.5853
	65268.9660
	63179.8618
	32.4900
	0.0402
	43.0870
	0.3688
	9.0700



	E21
	0.9223
	135715.7329
	13854.7523
	0.6762
	4.0000
	313726.5364
	153615.2416
	139968.4109
	32.2800
	0.1702
	8.4792
	2.1420
	7.7700



	E22
	0.3662
	51104.3676
	202.4023
	0.5104
	3.9167
	329566.4624
	67309.4453
	60453.5949
	17.7300
	0.1192
	8.8846
	0.3348
	58.7400



	E23
	0.8012
	553278.2619
	150.5216
	0.9462
	4.3125
	497831.0914
	164013.3296
	556392.8944
	70.8500
	0.0618
	12.8429
	0.0433
	199.8600



	E24
	0.5216
	162663.8741
	11.8859
	0.8922
	3.7273
	218107.1259
	94314.8442
	170277.0807
	24.7400
	0.2302
	11.5050
	0.3442
	47.3900



	E25
	0.5938
	37787.8165
	1968.1660
	0.9598
	3.7500
	159791.9329
	70905.2173
	32817.7159
	19.3500
	0.2436
	3.8880
	0.6145
	−14.4700



	E26
	0.2559
	93836.5515
	16329.5014
	0.9464
	2.0000
	199943.0153
	47634.3725
	93836.5515
	28.2000
	0.0358
	6.0264
	0.0183
	40.1200



	E27
	0.5573
	32114.1423
	25.2713
	0.9839
	3.8333
	36607.7198
	19962.2776
	32114.1423
	28.3800
	0.1378
	10.1087
	0.3362
	−1.3200



	E28
	0.5910
	41394.7542
	620.4560
	0.8613
	3.5000
	71119.1493
	71278.2814
	41394.7542
	12.3600
	0.1614
	3.0605
	0.3193
	15.7500



	E29
	0.8478
	42660.6072
	3.4068
	0.8357
	3.4615
	38721.4610
	28684.3360
	42660.6072
	19.9100
	0.0865
	6.1752
	0.4853
	18.2800



	E30
	0.6079
	218278.1417
	3929.0143
	0.8170
	4.0000
	95447.1707
	172610.3945
	218278.1417
	11.7000
	0.1056
	35.3440
	0.5500
	19.0900



	Mean
	0.5494
	156796.2872
	4427.9893
	0.8673
	3.7656
	204247.0903
	115886.6481
	160593.3522
	32.3688
	0.1527
	10.9935
	0.4417
	29.9800



	Sd
	0.2604
	178958.8851
	7102.6984
	0.1563
	0.4901
	118402.8265
	117217.9162
	177057.5638
	17.0713
	0.1212
	11.3885
	0.5069
	42.5088



	Max
	0.9460
	779885.9046
	26614.2378
	1.1486
	5.0000
	497831.0914
	450544.0597
	779885.9046
	70.8500
	0.5744
	43.0870
	2.1420
	199.8600



	Min
	0.0852
	64.0586
	3.4068
	0.4886
	2.0000
	255.9955
	200.7492
	16773.2926
	0.5335
	0.0213
	0.5507
	0.0002
	−47.5700
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Figure 1. Research methods. 
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Table 1. Consensus standard [56].






Table 1. Consensus standard [56].





	Consensus Degree
	High
	Medium
	Low





	QD
	QD ≤ 0.6
	0.6 < QD ≤ 1
	QD > 1










 





Table 2. Professional information of each expert for the Delphi survey.
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	Expert
	Years of Experience
	Highest Degree
	Organization





	Expert 1
	16
	Associate Professor
	Chinese Academy of Sciences



	Expert 2
	19
	Associate Professor
	Shandong University



	Expert 3
	23
	Head of Economics Department
	Shandong Kerun Information Technology



	Expert 4
	28
	Vice President
	Weihai Weitejia Special Material Coating



	Expert 5
	31
	Professor
	Shandong University



	Expert 6
	33
	Deputy director
	Tianjin Development and

Reform Commission










 





Table 3. Final consensus results of Delphi questionnaire.
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	Indicators
	Expert 1
	Expert 2
	Expert 3
	Expert 4
	Expert 5
	Expert 6
	IQR
	QD
	Consensus Degree





	X1
	3.95
	5.00
	3.50
	4.00
	4.00
	4.50
	0.41
	0.21
	High



	X2
	3.70
	4.15
	4.50
	4.50
	4.00
	4.35
	0.43
	0.21
	High



	X3
	4.05
	5.00
	4.00
	4.25
	4.00
	4.40
	0.35
	0.18
	High



	X4
	3.75
	4.00
	3.50
	4.60
	4.00
	4.00
	0.19
	0.09
	High



	X5
	5.00
	4.00
	3.50
	5.00
	4.00
	4.35
	0.84
	0.42
	High



	X6
	3.90
	5.00
	4.50
	4.90
	4.00
	4.25
	0.74
	0.37
	High



	X7
	4.10
	5.00
	4.20
	4.05
	4.00
	4.15
	0.13
	0.06
	High



	X8
	3.95
	5.00
	4.25
	5.00
	4.00
	4.20
	0.76
	0.38
	High



	X9
	4.20
	4.00
	4.55
	4.90
	4.00
	4.60
	0.54
	0.27
	High



	X10
	5.00
	4.25
	4.50
	5.00
	4.00
	4.70
	0.61
	0.31
	High



	X11
	4.35
	5.00
	3.50
	5.00
	4.00
	4.65
	0.82
	0.41
	High



	X12
	4.55
	5.00
	4.00
	5.00
	4.00
	4.55
	0.75
	0.38
	High



	X13
	4.75
	5.00
	4.00
	4.60
	4.00
	4.40
	0.61
	0.31
	High



	X14
	4.35
	5.00
	4.50
	4.90
	4.00
	4.35
	0.45
	0.23
	High



	X15
	3.95
	5.00
	4.50
	5.00
	4.00
	4.35
	0.79
	0.39
	High



	X16
	4.65
	5.00
	4.50
	5.00
	4.00
	4.25
	0.60
	0.30
	High



	X17
	4.65
	5.00
	3.75
	5.00
	4.00
	4.40
	0.81
	0.41
	High



	X18
	3.60
	4.00
	3.75
	4.80
	4.00
	4.65
	0.68
	0.34
	High



	X19
	3.65
	4.25
	4.25
	5.00
	4.00
	4.15
	0.21
	0.11
	High



	X20
	3.95
	5.00
	4.10
	5.00
	3.95
	4.30
	0.84
	0.42
	High



	X21
	4.40
	5.00
	4.50
	4.50
	4.00
	4.25
	0.21
	0.11
	High



	X22
	4.25
	4.00
	4.60
	5.00
	4.00
	4.30
	0.46
	0.23
	High



	X23
	4.00
	5.00
	3.50
	4.35
	4.00
	4.25
	0.32
	0.16
	High



	X24
	5.00
	4.00
	4.00
	4.85
	4.00
	4.55
	0.77
	0.39
	High



	X25
	5.00
	5.00
	3.75
	4.55
	4.00
	4.40
	0.79
	0.39
	High



	X26
	4.50
	5.00
	3.85
	4.60
	4.00
	4.40
	0.48
	0.24
	High



	X27
	4.50
	5.00
	4.00
	5.00
	4.00
	5.00
	0.88
	0.44
	High



	X28
	4.35
	5.00
	3.75
	4.10
	4.05
	4.60
	0.48
	0.24
	High



	X29
	4.90
	5.00
	3.50
	4.80
	4.00
	4.55
	0.74
	0.37
	High



	X30
	4.85
	4.95
	3.80
	4.40
	4.00
	4.30
	0.66
	0.33
	High



	X31
	4.95
	4.00
	4.25
	5.00
	4.00
	4.25
	0.71
	0.36
	High



	X32
	5.00
	5.00
	4.25
	4.60
	4.00
	4.40
	0.61
	0.31
	High



	X33
	3.95
	5.00
	4.00
	4.30
	4.00
	4.40
	0.38
	0.19
	High



	X34
	5.00
	4.00
	4.25
	5.00
	4.00
	4.65
	0.85
	0.43
	High










 





Table 4. Formal decision structure.
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Primary Index

	
Secondary Index

	
Tertiary Index

	
Code






	
Human Capital

	
Employee Competence

	
Employees’ Higher Education Rate

	
X1




	
Ability to Solve Problems Independently

	
X2




	
Employee Cross-functional Communication and Work Ability

	
X3




	
Employee Income Contribution Rate

	
X4




	
Employee Net Profit Contribution Rate

	
X5




	
Staff Training Frequency, Content, Methods

	
X6




	
Training Investment Per Employee

	
X7




	
Employee Thinking

	
Employees Work Attitude

	
X8




	
Loyalty

	
X9




	
Innovation and Creation Ability

	
X10




	
Employee Governance

	
Educational Background of Executives

	
X11




	
Talent Attraction Ability

	
X12




	
Per Capital Salary of Employees

	
X13




	
Team Work Allocation (Team and Job Design)

	
X14




	
Rationality of Talent Echelon Construction

	
X15




	
Career Development Trajectory Clear

	
X16




	
Structural

Capital

	
Innovation Capital

	
Product Innovation

	
X17




	
Trademark Advantages

	
X18




	
Benefit Value Created by Brand

	
X19




	
Process Capital

	
Information Network

	
X20




	
Decision Effectiveness

	
X21




	
More Cohesive Corporate Culture

	
X22




	
Relationship

capital

	
Supply Chain

Relationship

	
Supplier Concentration

	
X23




	
Supplier Relationship Quality

	
X24




	
Sales Expenses

	
X25




	
Outside Supply Chain Relationships

	
Partnership Input

	
X26




	
Partnership Quality

	
X27




	
Government Cooperation and Subsidies

	
X28




	
Market Relations

	
Market Share

	
X29




	
Sales Growth Rate

	
X30




	
Brand Goodwill

	
X31




	
Customer Response

	
X32




	
Customer Concentration

	
X33




	
Customer Loyalty

	
X34











 





Table 5. Total Influence Matrix Ranking Results.
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	Indicator
	D
	R
	D + R
	D − R
	DEMATEL
	ANP
	Borda
	Overall RANK





	X17
	22.74
	22.64
	45.38
	0.10
	1
	2
	3
	1



	X11
	22.78
	22.13
	44.91
	0.65
	3
	1
	4
	2



	X32
	22.55
	22.23
	44.78
	0.33
	5
	3
	8
	3



	X12
	22.21
	22.74
	44.95
	−0.54
	2
	8
	10
	4



	X26
	22.34
	22.49
	44.83
	−0.14
	4
	6
	10
	4



	X20
	22.15
	22.58
	44.73
	−0.43
	6
	10
	16
	6



	X25
	22.40
	22.02
	44.42
	0.38
	11
	5
	16
	6



	X29
	22.55
	21.82
	44.36
	0.73
	13
	4
	17
	8



	X15
	22.15
	22.57
	44.72
	−0.42
	7
	11
	18
	9



	X13
	22.18
	22.45
	44.63
	−0.28
	10
	9
	19
	10



	X8
	22.11
	22.54
	44.65
	−0.43
	9
	12
	21
	11



	X14
	22.05
	22.63
	44.69
	−0.58
	8
	14
	22
	12



	X23
	22.31
	21.61
	43.91
	0.70
	16
	7
	23
	13



	X16
	21.91
	22.49
	44.40
	−0.58
	12
	16
	28
	14



	X30
	22.10
	21.96
	44.06
	0.14
	15
	13
	28
	14



	X6
	21.98
	22.30
	44.28
	−0.32
	14
	15
	29
	16



	X33
	21.72
	22.17
	43.89
	−0.45
	17
	21
	38
	17



	X24
	21.78
	21.34
	43.12
	0.44
	22
	19
	41
	18



	X31
	21.77
	21.50
	43.27
	0.27
	21
	20
	41
	18



	X1
	21.89
	21.14
	43.03
	0.75
	24
	18
	42
	20



	X3
	21.57
	22.17
	43.73
	−0.60
	18
	24
	42
	20



	X5
	21.90
	21.10
	42.99
	0.80
	25
	17
	42
	20



	X21
	21.52
	22.16
	43.68
	−0.64
	19
	26
	45
	23



	X28
	21.64
	21.48
	43.12
	0.15
	23
	22
	45
	23



	X27
	21.41
	22.02
	43.43
	−0.61
	20
	27
	47
	25



	X10
	21.61
	21.17
	42.78
	0.44
	26
	23
	49
	26



	X19
	21.55
	21.14
	42.69
	0.40
	27
	25
	52
	27



	X22
	21.19
	21.49
	42.68
	−0.30
	28
	28
	56
	28



	X4
	21.15
	21.13
	42.28
	0.03
	30
	29
	59
	29



	X7
	20.88
	21.55
	42.43
	−0.67
	29
	30
	59
	29



	X34
	20.86
	21.27
	42.13
	−0.40
	31
	31
	62
	31



	X9
	20.79
	20.95
	41.74
	−0.16
	32
	32
	64
	32



	X18
	20.70
	20.48
	41.17
	0.22
	33
	33
	66
	33



	X2
	20.67
	19.65
	40.32
	1.01
	34
	34
	68
	34










 





Table 6. The simplified indicators system.
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Primary Index

	
Secondary Index

	
Tertiary Index

	
Code






	
Human Capital (0.49833)

	
Employee Competence (0.14819)

	
Employees’ Higher Education Rate (0.04933)

	
X1




	
Employee Net Profit Contribution Rate (0.04934)

	
X5




	
Staff Training Frequency, Content, Methods (0.04953)

	
X6




	
Employee Thinking (0.04982)

	
Employees Work Attitude (0.04982)

	
X8




	
Employee Governance (0.30032)

	
Educational Background of Executives (0.05133)

	
X11




	
Talent Attraction Ability (0.05004)

	
X12




	
Per Capital Salary of Employees (0.04997)

	
X13




	
Team Work Allocation (0.04969)

	
X14




	
Rationality of Talent Echelon Construction (0.04990)

	
X15




	
Career Development Trajectory Clear (0.04937)

	
X16




	
Structural

Capital

(0.10115)

	
Innovation Capital (0.05124)

	
Product Innovation (0.05124)

	
X17




	
Process Capital (0.04991)

	
Information Network (0.04991)

	
X20




	
Relational

Capital

(0.40052)

	
Supply Chain Relationship (0.14981)

	
Supplier Concentration (0.05026)

	
X23




	
Supplier Relationship Quality (0.04908)

	
X24




	
Sales Expenses (0.05047)

	
X25




	
Outside Supply Chain Relationship (0.05035)

	
Partnership Input (0.05035)

	
X26




	
Market Relations (0.20036)

	
Market share (0.05080)

	
X29




	
Sales Growth Rate (0.04980)

	
X30




	
Customer Response (0.05082)

	
X32




	
Customer Concentration (0.04894)

	
X33











 





Table 7. TOPSIS calculation results.
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	Enterprise
	S+
	S−
	C+
	Ranking





	E23
	0.155
	0.188
	0.548
	1



	E14
	0.153
	0.166
	0.521
	2



	E13
	0.169
	0.173
	0.506
	3



	E21
	0.171
	0.147
	0.463
	4



	E19
	0.176
	0.138
	0.441
	5



	E3
	0.189
	0.146
	0.436
	6



	E18
	0.192
	0.139
	0.420
	7



	E8
	0.191
	0.138
	0.419
	8



	E2
	0.181
	0.129
	0.417
	9



	E20
	0.196
	0.131
	0.400
	10



	E4
	0.209
	0.133
	0.389
	11



	E30
	0.187
	0.116
	0.383
	12



	E1
	0.199
	0.122
	0.380
	13



	E15
	0.210
	0.124
	0.372
	14



	E5
	0.191
	0.107
	0.357
	15



	E7
	0.208
	0.112
	0.349
	16



	E11
	0.194
	0.104
	0.348
	17



	E17
	0.208
	0.111
	0.347
	18



	E24
	0.192
	0.102
	0.347
	19



	E12
	0.224
	0.114
	0.337
	20



	E25
	0.209
	0.099
	0.322
	21



	E6
	0.223
	0.100
	0.309
	22



	E27
	0.218
	0.095
	0.304
	23



	E29
	0.221
	0.095
	0.300
	24



	E9
	0.212
	0.090
	0.298
	25



	E10
	0.208
	0.087
	0.295
	26



	E26
	0.219
	0.091
	0.293
	27



	E22
	0.218
	0.088
	0.287
	28



	E16
	0.227
	0.087
	0.278
	29



	E28
	0.221
	0.082
	0.270
	30
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