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This paper proposes that employee well-being includes four dimensions: job satisfaction, life satisfaction, positive affect, and negative affect. Each dimension is interdependent and correlated. Therefore, the measurement of employee well-being is complicated and fuzzy. This study aims to treat the measurement of employee well-being as a fuzzy problem, construct a measurement model from the perspective of multi-criteria decision making, and establish the preference relationship between indicators through fuzzy measure and Choquet integral. Applying multiple linear regression analysis and the heuristic least mean squares method, the main findings are as follows: (1) It is inappropriate to use job satisfaction as a substitute for measuring employee well-being, as the weight of job satisfaction is the lowest among the four dimensions. (2) Employee well-being is also largely reflected in their overall satisfaction with life because life satisfaction is the most heavily weighted. (3) Employee well-being needs to consider the emotion-related indicators and satisfaction-related indicators comprehensively because fuzzy analysis proves that their relationship is redundant. Finally, the practical implications of these findings and future research directions are discussed.

Keywords: employee well-being, job satisfaction, life satisfaction, multicriteria approach, fuzzy measure


INTRODUCTION

Employee well-being is a necessary but not sufficient indicator of a good life and a good society. Although employees attach more importance to the openness and freedom of the organization as well as the meaning and pleasure of work itself, the practice of the company brings increasing work pressure, and vicious events such as sub-health, depression, karoshi, and suicide. The contradiction between the internal stressors in the workplace and employees’ pursuit of happiness makes employee well-being become one of the trends in organizational behavior research. Studies have shown that a high level of employee well-being is related to work engagement (Bakker et al., 2014), optimal job performance (Bakker and Oerlemans, 2011), and job satisfaction (Judge et al., 2001). Many Chinese companies, including Microsoft Research Asia, Suning, and Alibaba, have launched various initiatives and programs to improve employee well-being.

Academic researchers have a great interest in employee well-being, and thousands of literature have analyzed employee well-being from the idea of conceptual theory or empirical research. In recent years, employee well-being is not only emphasized in the field of psychology and organizational behavior, but also has been intersected with a variety of disciplines, including economics (Bencsik and Chuluun, 2021), sociology (Blanco-Encomienda et al., 2020), and computer science information system (Lawrance et al., 2021). However, the academic focus on employee well-being has not inspired enthusiasm for the measurement of this variable. A large number of existing literature generally use job satisfaction to measure employee well-being in the workplace, which is biased. Just as subjective well-being (SWB) includes overall life satisfaction, positive emotions, and negative emotions (Diener, 2009b), we believe that employee well-being also includes multiple components, such as job satisfaction, life satisfaction, positive emotions, and negative emotions. There are several reasons: Firstly, the definition and connotation of employee well-being are largely unresolved and ununified, there are also differences in terms of employee well-being in different literature, such as quality of work life (Alrawadieh et al., 2020), work-related quality of life (McFadden et al., 2021), workplace well-being (Duan et al., 2019), employee mental health (Han and Hyun, 2019), etc. Therefore, the concept of employee well-being can be said to be dynamic and multidimensional. Secondly, job satisfaction includes the degree of work satisfaction and the feelings related to the work (Zheng et al., 2015). It has been criticized as the improper operation of happiness at work to measure the overall well-being at work by job satisfaction (Wright and Cropanzano, 2004). Wright and Bonett (2007) reveal that job satisfaction is an effective predictor of performance, while employee well-being moderates this effect. Therefore, it is fragmentary to measure employee well-being only by job satisfaction. Thirdly, job satisfaction, life satisfaction, positive emotions, and negative emotions are all correlated. An integrated model indicates that job satisfaction is significantly related to life satisfaction (Rode, 2004), positive and negative emotions vary over time and help predict participants’ job satisfaction that day (Ilies et al., 2006).

For these three reasons mentioned above, it is reasonable to believe that the measurement of employee well-being is complex and vague, and cannot be precisely defined or expressed with a clear value. In this case, we treat the measurement of employee well-being as a fuzzy problem and introduce the idea of multi-criteria decision-making (MCDM). In general, MCDM is a methodological and modeling tool for complex engineering problems, in which decision-makers are faced with problems of incomplete and vague information. Fuzzy set theory is applicable when human knowledge needs to be modeled and human assessment needs to be performed, it allows for solving a lot of problems related to dealing the imprecise and uncertain data (Balmat et al., 2011) and has been successfully applied and implemented in MCDM for many years. Since Murofushi (1992) proposed the idea of using Shapley value as an important index, and later his introduction of the interaction index (Murofushi and Soneda, 1993), fuzzy measures, as well as the Choquet integral, have been efficiently used for dealing with MCDM problems. So far, the application of MCDM has been extended to other fields besides engineering, for instance, Lang et al. (2021) propose a multi-criteria approach to plan attended home deliveries profitably and efficiently, Pereira et al. (2020) develop a multi-criteria decision approach to rank European health systems, Clemente-Suárez et al. (2021) highlight the importance of fuzzy multi-criteria decision analysis for emergency response systems related to the COVID-19 pandemic.

Based on the existing literature, this study proposes that the connotation of employee well-being includes multiple dimensions of job satisfaction, life satisfaction, positive emotion, and negative emotion, and each dimension is related to the other. Therefore, we regard the measurement of employee well-being as complicated and fuzzy. The purpose of this study is to reconstruct employee well-being using MCDM and to model the preference relationship between employee well-being criteria through fuzzy measure and Choquet integral. This paper makes contributions in the following ways: (a) This study enriches the existing research on employee well-being, which is a supplement to existing literature. (b) This study introduces the idea of MCDM and fuzzy measure, which is a kind of interdisciplinary intersection and helps to interpret employee well-being from a different perspective. (c) Based on the research conclusions, this study puts forward relevant suggestions on how to improve employee well-being in the workplace, which has important practical significance for the development of the organization.



LITERATURE REVIEW

Employee well-being has been widely concerned and studied in the field of organizational behavior, but there is no unified definition and connotation. International Labor Organization (ILO) claims that employee well-being in the workplace involves all aspects of their working life, from the safety and quality of the physical environment to the employees’ feelings about work, work environment, organization, and work atmosphere (Ip, 2009). It can be seen that employee well-being involves all aspects of employee perception, but most empirical studies use job satisfaction to measure employee well-being (Inceoglu et al., 2018), which is biased. Existing research generally agree that SWB has three core components: a high level of positive emotion, a low level of negative emotion, and cognitive evaluation of overall life satisfaction (Diener et al., 1999; Page and Vella-Brodrick, 2009). According, we believe there can be four main components of employee well-being: the presence of positive affect, the absence of negative affect, life satisfaction, and job satisfaction.


Positive and Negative Affect

Positive and negative affect reveal basic experiences of what is going on in people’s lives, there is no doubt that many agree that these emotional assessments should be the basis for SWB judgments (Kahneman, 1999). Positive affect is closely associated with hedonism, making people feel alert and engaged, while negative affect is associated with psychophysiological pain (Salavera et al., 2020). Research in SWB usually focus on emotional dimensions rather than specific emotions because different emotions with the same valence are moderate to strongly correlated over long periods (Zelenski and Larsen, 2000). For instance, people who experience a high level of depression may also experience other negative emotions, such as anxiety or fear. Because these emotions are interrelated, they may come from the same underlying processes, and their fundamental dimensions are the basis for the covariation of emotions that people experience.

Most emotional models focus on two basic dimensions. For example, Russell (1980) believed that the orthogonal dimensions of arousal and pleasantness can be used to explain the changes in emotional experience. Further, according to Watson and Tellegen (1985), the arousal and pleasantness dimensions should be rotated by 45° to form a separate dimension that activates positive and negative influences. The controversies about the structure of emotional models have led to a debate about whether positive and negative emotions are independent and separable dimensions. Diener and Emmons (1984) suggested that positive and negative affect were biphasic at any given moment, but they became independent as they cluster together over time. According to this view, individuals cannot experience both positive and negative affect at the same time, but they can experience high levels of both over time. However, Larsen et al. (2001) believed that positive and negative affect can be experienced at the same time under unusual circumstances. Whatever the conclusion of this debate, it seems more reasonable to assess the positive and negative affect separately, especially given the correlation between the two.

There are three major scales for measuring shorter-term emotions. The most outstanding one is the Positive and Negative Affect Schedule (PANAS) developed by Watson et al. (1988), it is a self-report scale about how respondents feel during the past few days or weeks, and its validity has been widely validated based on classical test theory (Medvedev et al., 2021). The second one is the Swedish Core Affect Scale (SCAS) proposed by Västfjäll et al. (2002), it measures core affects, which are considered as an implement for understanding emotions and vary along two orthogonal dimensions defined as activation and valence. A recent alternative is the Scale of Positive and Negative Experience (SPANE) introduced by Diener et al. (2010), it generates a score for positive affect (6 items), a score for negative affect (6 items), and finally creates a balance score.



Life Satisfaction

Life satisfaction is a type of assessment with global judgments about one’s life. Individuals can evaluate the situations in their lives, assign weight to those situations, and then evaluate the quality of their lives ranging from satisfied to dissatisfied (Diener et al., 2009a). Existing literature suggests that life satisfaction is influenced by many factors, for example, work characteristics such as work-life balance and job insecurity (Viñas-Bardolet et al., 2020), religious services (Speed and Lamont, 2021), and fear of robots (Hinks, 2021). However, individuals’ judgments of life satisfaction are based on instant information at the time of their judgments, and most of this information remains constant over time, thus it is reasonable to believe that individuals’ life satisfaction judgments have a considerable degree of temporal stability (Ehrhardt et al., 2000). Also, the weight of this information varies from person and culture. For example, Suh et al. (1998) found that individualism is more dependent on emotional well-being than collectivism when judging life satisfaction. In terms of individual differences, daily happiness experience has a greater predictive effect on life satisfaction of individuals with high sensation-seeking than those with low sensation seeking (Oishi et al., 2001).

Generally, global life satisfaction is measured by the Satisfaction with Life Scale (SWLS) developed by Diener et al. (1985). The items in the SWLS are global rather than detailed in nature, allowing participants to measure various areas of their lives according to their values, thus leading to a global judgment of life satisfaction. This scale asks respondents to what extent they agreed with the five descriptions, with responses ranging from “strongly disagree” to “strongly agree” on a 7-point scale. However, the SWLS does not assess all aspects of SWB, it aims to measure the cognitive component of SWB rather than the emotional component, thus SWLS scores cannot automatically be used as a direct measure of emotional well-being (Diener, 2009a).



Job Satisfaction

In the research of organizational behavior, the feature of employee well-being can be outlined as job satisfaction, because job satisfaction “implicitly captures well-being relative to outside job opportunities” (Green, 2010). Locke (1969) defined job satisfaction as an enjoyable emotional state caused by the evaluation of one’s job. Employees who are satisfied with their jobs may experience a high degree of pleasure but may have limited aspirations and energy (Grebner et al., 2005). Studies have shown that job satisfaction is affected by the following factors: job crafting strategies (Li et al., 2021), social support (Chen et al., 2021), and personal development opportunities (Heimerl et al., 2020). But it is still uncertain whether job satisfaction is a suitable predictor of employee well-being (Bryson et al., 2017) because others have pointed out that the measurement of job satisfaction ignores the emotional component and focuses on the cognitive part (Brief and Weiss, 2002; Weiss, 2002). For this reason, three widely used scales require descriptions and assessments of specific job features, rather than just evaluations of job feelings or job satisfaction: the Minnesota Satisfaction Questionnaire (MSQ) by Weiss et al. (1967), the Job Descriptive Index (JDI) by Kendall and Hulin (1969), and the Job in General Scale by Ironson et al. (1989).

In addition to the above scales, researchers have employed a multiple-measure approach to measuring workplace well-being in recent years. For example, Cotton and Hart (2003) assumed the measurement of employee well-being contained both positive and negative affect along with the cognitive assessment of job satisfaction. Page and Vella-Brodrick (2009) suggested that employee well-being should include both job-related psychological experience and non-job-related psychological experience and health status. Ilies et al. (2007) conceptually classified employee well-being into individual and situational factors and further divided it into job-related and non-job-related factors. In line with this trend, Vanhala and Tuomi (2006) proposed that the measurement of employee well-being should not only consider employees’ work and health but also assess their family relationships and life satisfaction. Zheng et al. (2015) developed a multidimensional scale to measure employee well-being consisting of life well-being, workplace well-being, and psychological well-being.

While each variable has its definition and measurement, it does not imply that they are independent. For example, satisfaction with life as a whole may spill over to job satisfaction, and some literature suggest that job satisfaction is one of the determinants of life satisfaction (Rode, 2004; Bialowolski and Weziak-Bialowolska, 2021). The correlation analysis of Jovanović and Joshanloo (2021) indicates that life satisfaction is significantly positively correlated with positive emotions and negatively correlated with negative emotions. Moreover, studying only the positive or negative emotions of employees is not meaningful because employees may experience a wide variety of emotions at work, each of which may be important in predicting valuable organizational outcomes (Page and Vella-Brodrick, 2009). Although each component of SWB has a unique positive or negative impact on employees, these effects are interdependent and interactional. Combining the measurements of these concepts with each other can account for additional redundancy and variance. Therefore, we believe that the measurement of employee well-being is a fuzzy problem, which can be solved by using the idea of MCDM.




MATERIALS AND METHODS


Fuzzy Measure and Fuzzy Integral

The principal characteristic of fuzzy measure is that it can express the interaction relationship among criteria, this is because each subset of criteria is given a weight of importance.

For the convenience of introducing fuzzy measure and fuzzy integral here, let N = (1,2,…,n), n≥2 be a decision criterion set and 𝒫(N) be the power set of N.

Definition 1. A fuzzy measure (or called capacity, non-additive measure) on N is a monotonicity set function μ:𝒫(N)→[0,1] satisfying

(i) μ(ϕ) = 0, μ(N) = 1;

(ii) for ∀A⊆B⊆N implies μ(A)≤μ(B) (monotonicity).

Murofushi and Sugeno (1989) put forward an abstract interpretation of fuzzy measure: the non-additivity of fuzzy measures representing the interaction between subsets. According to this interpretation, there can be two types of interactions between two disjoint subsets A, B:


•Redundant or negative synergy: μ(A∪B) < μ(A) + μ(B), which indicates the importance of the union of these two disjoint subsets is no better than the importance sum of these two individual disjoint subsets.

•Complementary or positive synergy: μ(A∪B) > μ(A) + μ(B), which indicates the importance of the union of these two disjoint subsets is better than the importance sum of these two individual disjoint subsets.



Fuzzy integral is an integration function concerning fuzzy measures. The most typical fuzzy integrals are the Sugeno integral and Choquet integral. In this paper, we mainly employ Choquet integral for integration, which can be used in any positive function. The principal advantage of the Choquet integral is that it coincides with the Lebesgue integral when the measure is additive.

Definition 2. Let μ be a fuzzy measure on N, the Choquet integral of a function f:N→ℝ+ concerning μ is defined by

[image: image]

where σ is a permutation on N so that fσ(1)≤fσ(2)≤…≤fσ(n). Also, Aσ(i):=(σ(i),…,σ(n)), for all i ∈ (1,…,n), and Aσ(n+1):=∅.

According to the definition of fuzzy measure, we note that the importance of criterion i depends on the values of μ(i,K), where K ∈ N. Shapley (1953) proposed an importance index called Shapley value on an axiomatic basis in cooperative game theory, which possesses all appropriate properties for representing the importance of every criterion.

Definition 3. Let μ be a capacity on N, the Shapley value of a criterion i ∈ N is defined as
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The Shapley value of i can be regarded as an average value of marginal contribution μ(A∪(i))−μ(A) of criterion i to a subset A not containing it. Another critical concept is the Shapley interaction index proposed by Murofushi and Soneda (1993), considering two criteria i and j, which is defined by

[image: image]

The Shapley interaction index Iij can be explained as an average value of the additional value by putting i and j together with all combinations being considered. When Iij is positive (or negative), then the interaction relationship between criteria i and j is said to be complementary (or redundant). Generally speaking, the Shapley value and the Shapley interaction index well explain the overall importance of a criterion and the interaction relationship among criteria.

In dealing with an MCDM problem, one could be curious about identifying the overall importance of every criterion and their mutual interactions. Usually, we address this identification issue by using learning data, its main idea is to minimize the residual error between the data and the model, which can be expressed as the following formula

[image: image]

where x denotes an input vector for the evaluation value of different criteria, y denotes the output value, and Cμ denotes the Choquet integral concerning the fuzzy measure μ.



The Heuristic Least Mean Square Method

When the Choquet integral is used, Equation 4 can be solved by quadratic programming. Let u = [μ1,μ2,…,μn,μ1,2,μ1,3,…μ1,n,…μn−1,n,μ1,2,3,……μ2,3,…,n]T be a (2n−2)-dimensional vector involving fuzzy measures of all the subsets, except for μ(ϕ) = 0 and μ(N) = 1. Accordingly, Equation 4 can be converted to a quadratic program form (Grabisch et al., 2013)

[image: image]

where D is a(2n−2)-dimensional square matrix, c is a (2n−2)-dimensional vector, A is a n(2n−1−1)×(2n−2)-dimensional matrix and b is a n(2n−1−1)-dimensional vector. This identification method can be solved using the Lemke algorithm and there is no unique solution in general.

The least-squares capacity identification mentioned above provides an optimal solution, but in some cases (large n or few data), the issue becomes ill-conditioned thus bad results occur. In addition, the obtained optimal solution does not always meet the requirements of the decision-maker if an extreme value (near 0 and 1) occurs or is away from the equilibrium point μ(A) = 1/|A| for all A⊆N. Therefore, instead of the minimization of explicit criteria, several iterative algorithms were introduced based on intuitive considerations, one of these was a suboptimal algorithm introduced by Grabisch (1995), named the heuristic least mean squares (HLMS), which is based on the concept of equilibrium point and the gradient algorithm.

There are two fundamental steps in the HLMS identification method. Step one is done several times for all learning data to maintain the monotonicity property. Step two aims to get a lattice as homogeneous as possible by applying the language of pattern recognition, and expect less overtraining or better generalization ability.



The Sample

The sample used in the present paper comes from the fifth wave of China Family Panel Studies (CFPS) launched by Peking University in 2018, which covers 34 provinces/municipalities/autonomous regions, representing most of the Chinese population (Institute of Social Science Survey and Peking University, 2015). CFPS is a practically comprehensive, nationwide, longitudinal general social survey project, its purpose is to document social phenomena changes in population, economy, education, and health in contemporary China (Xie and Hu, 2014).

The fifth wave of the full sample follow-up survey in 2018 contains 997 variables and 32,669 samples, among them, we choose those who are employed. After eliminating missing data and outliers, a total of 5,829 samples are obtained eventually. The mean age of this sample is 40.48 years old, 30.69% of whom were born in the 1980s and 26.68% of whom were born after the 1990s. 56.48% of the sample are male and 43.52% are female. And 72.24% are married people. The proportion of people with higher education is 33.61%. On the subject of geographical distribution, samples from Eastern China and Southwest China account for about 20% each, and the sample size of Central China and Northwest China accounts for about 17.4% and 14.96% respectively. Most of the employees in the sample (about 20.9%) are from manufacturing-related companies, this distribution fits well with China’s status as a manufacturing powerhouse, and their average annual income is 50,559 Yuan.




RESULTS


Preliminary Design

Herzberg introduced the two-factor theory of job satisfaction in 1959, which divided the factors affecting job satisfaction into two categories: hygiene factors and motivation factors (Herzberg, 2017). Hygiene factors cannot generate satisfaction but can facilitate dissatisfaction with no dissatisfaction or short-term motivation (Raziq and Maulabakhsh, 2015), like salary, job security, working environment, company policy, and administration. Motivation factors can promote positive job attitudes and change no dissatisfaction into satisfaction, factors like recognition, responsibility, achievement, and work itself. Based on the two-factor theory, we select job income satisfaction, job safety satisfaction, working environment satisfaction, working time satisfaction, and job promotion satisfaction from the existing indicators of CFPS questionnaires to determine the overall job satisfaction, all measured on a 5-point scale with 5 representing the most positive response.

According to Shin and Johnson (1978), life satisfaction depends on the comparison of a person’s environment with the criteria considered appropriate. Likewise, Diener et al. (1985) put forward that although health and vitality may be desirable, particular individuals may have different values on them. That is to say, people’s satisfaction with the status quo is based on comparisons with the standards each person sets for themselves, it focuses on a person’s judgment rather than some criteria that researchers consider important. For that reason, the selected sub-criteria of life satisfaction include “How satisfied are you with your life?” “What is your relative income level in your local area?” “What is your social status in your local area?” “Do you think you are popular?” and “How confident are you about your future?”

Regarding positive and negative emotions, we select all eight indicators in questionnaires. These eight indicators give some descriptions of people’s mental statuses in the past week, two for positive emotions, and the other six for negative emotions. See Table 1 for details.


TABLE 1. The preliminary criteria system of employee well-being based on CFPS.

[image: Table 1]
Given the above, we finally get 18 sub-criteria based on CFPS in the preliminary design part, the item number of each indicator is given in parentheses. Among them, there are five sub-criteria for job satisfaction (M = 3.677, SD = 0.728, α = 0.805) and life satisfaction (M = 3.636, SD = 0.599, α = 0.709) respectively, two sub-criteria representing positive emotions (M = 1.515, SD = 0.368, α = 0.707), and the remaining six sub-criteria for negative emotions (M = 5.195, SD = 0.716, α = 0.779).

Table 2 shows the mean, standard deviation, and correlation coefficients of the sub-criteria. It can be seen from the table that the sub-criteria of each criteria group are significantly correlated. According to confirmatory factor analysis, the overall KMO measure is 0.822 (p < 0.001), indicating a good data structure and correlation. Table 3 illustrates the rotated component matrix of each sub-criteria. Component 1 explains 22.61% of the variation, mainly reflecting the sub-criteria of negative emotions, component 2 mainly reflects the sub-criteria of job satisfaction, component 3 can be interpreted as a sub-criteria of life satisfaction, and component 4 can be characterized by the sub-criteria of positive emotions. The results of the confirmatory factor analysis are consistent with our preliminary design.


TABLE 2. Mean, standard deviation (S.D.) and correlation coefficients of sub-criteria.

[image: Table 2]

TABLE 3. The rotated component matrix of each sub-criteria.
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Measurement Model

In this part, we plan to apply multiple linear regression analysis and fuzzy analysis to obtain the measuring model of employee well-being and Shapley values of each indicator set. The appraisal of SWB is scored by the question “Are you happy?” measured from 0 to 10, and “0” is the lowest score while “10” is the highest. The average SWB score of the 5,829 samples is 8.1, with a score greater than 6 accounting for almost 95.3% of the sample, which means that most employees in this sample experience a high level of happiness.

Table 4 shows the results of simple multiple linear regression. Model 1 regresses all the 18 sub-criteria, the adjusted R-squared is 0.4445, but the coefficients of sub-criteria A2, A5, B2, and D3 are not significant at all. In model 2, the coefficients of sub-criteria D2 and D5 are relatively low (p < 0.05). After eliminating the sub-criteria “I find it difficult to do anything.” and “I feel sad.” we can have model 3 with the final 12 sub-criteria, its adjusted R-squared is 0.4421 and all the coefficients of the sub-criteria are significant at the level of p < 0.001. The final regression result can be expressed in Equation 5, where n = 5,829 and R2 = 0.4432. Above all, we can get the employee well-being evaluation criteria system, see Table 5.

[image: image]


TABLE 4. Multiple linear regression results for preliminary sub-criteria on SWB.

[image: Table 4]

TABLE 5. The employee well-being evaluation criteria system based on CFPS.

[image: Table 5]
To identify fuzzy measures for each criterion set in Table 5, we introduce the HLMS algorithm from the Kappalab toolbox. Kappalab stands for “laboratory for capacities,” which is a package for the GNU R statistical system. The mean square error between the provided SWB scores and those returned by the obtained model is 0.005, the Shapley value and interaction indexes of sub-criteria are presented in Table 6. The second column in Table 6 is the Shapley values for each sub-criteria, which represent the weight of a given criterion in the model. A1 has the lowest weight of 0.064 and is relatively unimportant among all the 12 indicators, which can explain 6.2% of employee well-being. In contrast, B4 has the largest weight of 0.094, explaining 9.4% of employee well-being. The Shapley interaction indexes in Table 6 model the concept of interaction between sub-criteria, there are two types of interaction relationships: positive (complementary) and negative (redundant). For instance, the Shapley value of A1 is 0.064, and the Shapley value of A3 is 0.068, the value of the Shapley interaction index (A1, A3) is −0.00302, which is a negative value, indicating that the relationship between the two is redundant, because both job income satisfaction and working environment satisfaction can be classified as hygiene factors. It should be noted that the relationships between positive emotions and negative emotions are not always complementary, there is some redundancy between them, which is consistent with the argument that positive and negative emotions are not opposite, but moderately negatively correlated (Diener et al., 2018). Moreover, the relationships between the indicators related to positive and negative emotions and those related to life satisfaction and job satisfaction are mostly redundant, which indicates that emotions and satisfaction should not be confused, it is not appropriate to assess only life satisfaction or job satisfaction to comprehensively evaluate individual SWB.


TABLE 6. The Shapley value and interaction indexes of sub-criteria.

[image: Table 6]
In Table 7, the average coefficient value comes from multiple linear regression analysis, and the average Shapley value comes from the fuzzy analysis. The results of both analyses show that job satisfaction has the lowest weight and life satisfaction has the highest weight. Bryson et al. (2017) mentioned that some psychologists have criticized the study for focusing too much on job satisfaction and not enough on other aspects of SWB. The research results of this paper also verify that job satisfaction cannot fully explain employee well-being, and more attention should be paid to other aspects of employees, such as life satisfaction because Table 7 shows that life satisfaction is significantly more important than other dimensions. In addition, negative emotions also have a significant impact on employee well-being, indicating that a certain degree of negative emotions may also have a positive impact on employees, because people in a negative emotional state tend to work harder, more systematically, and process more fragmented information (Edwards and Weary, 1993), and they tend to make more accurate, impartial, and realistic judgments (Sinclair, 1988). It is said happiness seemed to consist of frequent positive emotions and infrequent negative emotions (Diener et al., 2009b), therefore, we believe that the decrease in the frequency of negative emotions is more conducive to the improvement of employee well-being than the increase in the frequency of positive emotions.


TABLE 7. The average Shapley value and coefficient of four criteria.
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Fitting Analysis

There is a total of 5,829 samples, which are modeled by multiple linear regression (referred to as MLR) and the HLMS method (referred to as HLMS). Fast Fourier transform (FFT) is a fast algorithm of discrete Fourier transform, which is obtained by improving the algorithm of discrete Fourier transform according to the odd, even, virtual and real properties of discrete Fourier transform (Brigham, 1988). FFT has been widely used in signal processing and curve-fitting due to its obvious advantages of small computation. Figures 1, 2 are obtained by the FFT fitting method in MATLAB software.


[image: image]

FIGURE 1. The figure fits the Fourier curves of CFPS data and MLR data. The software reports that the sum of squares for error (SSE) is 32.55, the R-square coefficient is 0.448, and the root mean square error (RMSE) is 0.075. The analysis of the three fitting data shows that the fitting effect of MLR is not good, because SSE is too large and the R-square coefficient is less than 0.5.



[image: image]

FIGURE 2. The figure fits the Fourier curves of CFPS data and HLMS data. The software reports that the SSE is 0.345, the R-square coefficient is 0.998, and the RMSE is 0.008. These three indicators all reveal that the HLMS algorithm has a good fitting degree with the truth curve, and the curve trend further illustrates the accuracy and effectiveness of the HLMS algorithm.





DISCUSSION

Based on the sample data of CFPS, this study constructs a multi-criteria decision model of employee well-being, which contains 4 criteria and 12 sub-criteria. The relationship among the criteria is discussed by using multiple linear regression analysis and fuzzy analysis. The main conclusions are as follows:


(1)According to the literature review, this study proposes that employee well-being can be divided into four components: the presence of positive emotions, the absence of negative emotions, life satisfaction, and job satisfaction. These four dimensions do not exist independently, they are dependent and related to each other. Therefore, the measurement of employee well-being is complex and fuzzy, which cannot be precisely defined and expressed with a clear value.

(2)It is not appropriate to use job satisfaction as a direct substitute for measuring employee well-being. According to the multiple linear regression analysis and fuzzy analysis in this paper, the weight of job satisfaction is the lowest among the four dimensions, which indicates that job satisfaction cannot be completely equal to the overall well-being of employees. In addition, the analysis also shows that the weight of life satisfaction is the largest among the four dimensions, which implies that employee well-being is also reflected in their overall satisfaction with life to a large extent.

(3)Employee well-being requires comprehensive consideration of emotion-related indicators and satisfaction-related indicators. The Shapley interaction index shows that the relationship between positive and negative emotions is not always complementary, there is some redundancy between them, and they are moderately negatively correlated. In addition, fuzzy analysis proves that the relationship between emotion-related indicators and satisfaction-related indicators is mostly redundant, indicating that emotion and satisfaction should not be confused, and it is biased to use life satisfaction or job satisfaction to comprehensively evaluate individual well-being.




Practical Implications

There are several practical implications: Firstly, the multi-criteria model of employee well-being developed in this study promotes the understanding of employee well-being in the field of positive psychology, especially the analysis of the multi-dimensional theoretical model of employee well-being from the perspective of fuzzy measure, which has important theoretical value for the study of employee well-being. Secondly, organizations should not only pay attention to employees’ job satisfaction but also pay attention to their life satisfaction. Organizations should reasonably arrange employees’ work tasks and promote work-family balance in order to effectively improve employee well-being. Thirdly, organizations should strengthen the emotional management of employees, maintain and stimulate employees’ positive emotions at work, and help vent their negative emotions, so that employees can have a better emotional experience at work. Finally, organizations can apply the multi-criteria model in this paper to understand the current situation of employee well-being, so as to formulate appropriate human resource management strategies and achieve the purpose of prompting employees’ overall well-being and enhancing organizational performance.



Limitations and Future Directions

This study has the following limitations and corresponding future research directions: Firstly, the research conclusions may not be universal, because the data in this paper are from China. A country’s system, education, technology, and culture will lead to differences in employees’ behaviors and psychological states. Therefore, in order to better understand employee well-being, future research can focus on employee well-being in different countries to reveal differences. Secondly, employees’ judgment of their own emotions and satisfaction is dynamic. However, this paper only analyzes the cross-sectional data of 2018, and the dynamic panel data may help to obtain more stable research conclusions. Subsequent studies can use dynamic panel data to build a measuring model of employee well-being.




DATA AVAILABILITY STATEMENT

Publicly available datasets were analyzed in this study. The datasets analyzed for this study can be found in the public social science survey panel data from Peking University named China Family Panel Studies (https://opendata.pku.edu.cn/dataverse/CFPS).



AUTHOR CONTRIBUTIONS

JD conceived of the initial idea, designed the study, collected and analyzed the data, and drafted the manuscript. JD and SY revised and proofread the manuscript. Both authors contributed to the article and approved the submitted version.



FUNDING

This work was supported by the National Natural Science Foundation of China under Grant No. 71872130.



REFERENCES

Alrawadieh, Z., Cetin, G., Dincer, M. Z., and Istanbullu Dincer, F. (2020). The impact of emotional dissonance on quality of work life and life satisfaction of tour guides. Serv. Ind. J. 40, 50–64. doi: 10.1080/02642069.2019.1590554

Bakker, A. B., Demerouti, E., and Sanz-Vergel, A. I. (2014). Burnout and work engagement: the JD–R approach. Annu. Rev. Organ. Psychol. Organ. Behav. 1, 389–411. doi: 10.1146/annurev-orgpsych-031413-091235

Bakker, A. B., and Oerlemans, W. (2011). Subjective well-being in organizations. Oxford Handbook Positive Organ. Scholarsh. 49, 178–189. doi: 10.1093/oxfordhb/9780199734610.013.0014

Balmat, J.-F., Lafont, F., Maifret, R., and Pessel, N. (2011). A decision-making system to maritime risk assessment. Ocean Eng. 38, 171–176. doi: 10.1016/j.oceaneng.2010.10.012

Bencsik, P., and Chuluun, T. (2021). Comparative well-being of the self-employed and paid employees in the USA. Small Bus. Econ. 56, 355–384. doi: 10.1007/s11187-019-00221-1

Bialowolski, P., and Weziak-Bialowolska, D. (2021). Longitudinal evidence for reciprocal effects between life satisfaction and job satisfaction. J. Happiness Stud. 22, 1287–1312. doi: 10.1007/s10902-020-00273-1

Blanco-Encomienda, F. J., García-Cantero, R., and Latorre-Medina, M. J. (2020). Association between Work-related rumination, work environment and employee well-being: a meta-analytic study of main and moderator effects. Soc. Indic. Res. 150, 887–910. doi: 10.1007/s11205-020-02356-1

Brief, A. P., and Weiss, H. M. (2002). Organizational behavior: affect in the workplace. Annu. Re. Psychol. 53, 279–307. doi: 10.1146/annurev.psych.53.100901.135156

Brigham, E. O. (1988). The Fast Fourier Transform and Its Applications. Hoboken, NJ: Prentice-Hall, Inc.

Bryson, A., Forth, J., and Stokes, L. (2017). Does employees’ subjective well-being affect workplace performance? Hum. Relat. 70, 1017–1037. doi: 10.1177/0018726717693073

Chen, H., Yang, X., Xia, W., Li, Y., Deng, Y., and Fan, C. (2021). The relationship between gratitude and job satisfaction: The mediating roles of social support and job crafting. Curr. Psychol. 40, 1–8. doi: 10.1007/s12144-021-01658-y

Clemente-Suárez, V. J., Navarro-Jiménez, E., Ruisoto, P., Dalamitros, A. A., Beltran-Velasco, A. I., Hormeño-Holgado, A., et al. (2021). Performance of fuzzy multi-criteria decision analysis of emergency system in COVID-19 pandemic. An extensive narrative review. Int. J. Environ. Res. Public Health 18:5208. doi: 10.3390/ijerph18105208

Cotton, P., and Hart, P. M. (2003). Occupational wellbeing and performance: a review of organisational health research. Aust. Psychol. 38, 118–127. doi: 10.1080/00050060310001707117

Diener, E. (2009b). “Subjective Well-Being,” in The Science of Well-Being: The Collected Works of Ed Diener, ed. E. Diener (Dordrecht: Springer Netherlands), 11–58.

Diener, E. (2009a). “Assessing subjective well-being: Progress and opportunities,” in Assessing Well-being: The Collected Works of Ed Diener, ed. E. Diener (Dordrecht: Springer), 25–65.

Diener, E., and Emmons, R. A. (1984). The independence of positive and negative affect. J. Pers. Soc. Psychol. 47:1105. doi: 10.1037/0022-3514.47.5.1105

Diener, E., Emmons, R. A., Larsen, R. J., and Griffin, S. (1985). The satisfaction with life scale. J. Pers. Assess. 49, 71–75. doi: 10.1207/s15327752jpa4901_13

Diener, E., Napa Scollon, C., and Lucas, R. E. (2009a). “The evolving concept of subjective well-being: the multifaceted nature of happiness,” in Assessing Well-Being: The Collected Works of Ed Diener, ed. E. Diener (Dordrecht: Springer Netherlands), 67–100.

Diener, E., Sandvik, E., and Pavot, W. (2009b). “Happiness is the frequency, not the intensity, of positive versus negative affect,” in Assessing Well-Being: Social Indicators Research Series, ed. E. Diener (Dordrecht: Springer), 213–231.

Diener, E., Oishi, S., and Tay, L. (2018). Advances in subjective well-being research. Nat. Hum. Behav. 2:253. doi: 10.1038/s41562-018-0307-6

Diener, E., Suh, E. M., Lucas, R. E., and Smith, H. L. (1999). Subjective well-being: three decades of progress. Psychol. Bull. 125:276. doi: 10.1037/0033-2909.125.2.276

Diener, E., Wirtz, D., Tov, W., Kim-Prieto, C., Choi, D.-W., Oishi, S., et al. (2010). New well-being measures: Short scales to assess flourishing and positive and negative feelings. Soc. Indic. Res. 97, 143–156. doi: 10.1007/s11205-009-9493-y

Duan, J., Wong, M., and Yue, Y. (2019). Organizational helping behavior and its relationship with employee workplace well-being. Career Dev. Int. 24, 18–36. doi: 10.1108/CDI-01-2018-0014

Edwards, J. A., and Weary, G. (1993). Depression and the impression-formation continuum: piecemeal processing despite the availability of category information. J. Pers. Soc. Psychol. 64:636. doi: 10.1037/0022-3514.64.4.636

Ehrhardt, J. J., Saris, W. E., and Veenhoven, R. (2000). Stability of life-satisfaction over time. J. Happiness Stud. 1, 177–205. doi: 10.1023/A:1010084410679

Grabisch, M. (1995). “A new algorithm for identifying fuzzy measures and its application to pattern recognition,” in Proceedings of 1995 IEEE International Conference on Fuzzy Systems, (Piscataway, NJ: IEEE), 145–150.

Grabisch, M., Nguyen, H. T., and Walker, E. A. (2013). Fundamentals of Uncertainty Calculi with Applications to Fuzzy Inference. Berlin: Springer Science & Business Media.

Grebner, S., Semmer, N. K., and Elfering, A. (2005). Working conditions and three types of well-being: a longitudinal study with self-report and rating data. J. Occup. Health Psychol. 10:31. doi: 10.1037/1076-8998.10.1.31

Green, F. (2010). Well-being, job satisfaction and labour mobility. Labour Econ. 17, 897–903. doi: 10.1016/j.labeco.2010.04.002

Han, H., and Hyun, S. S. (2019). Green indoor and outdoor environment as nature-based solution and its role in increasing customer/employee mental health, well-being, and loyalty. Bus. Strat. Environ. 28, 629–641. doi: 10.1002/bse.2269

Heimerl, P., Haid, M., Benedikt, L., and Scholl-Grissemann, U. (2020). Factors influencing job satisfaction in hospitality industry. SAGE Open 10:2158244020982998. doi: 10.1177/2158244020982998

Herzberg, F. (2017). Motivation to Work. Milton Park: Routledge.

Hinks, T. (2021). Fear of robots and life satisfaction. Int. J. Soc. Robot. 13, 327–340. doi: 10.1007/s12369-020-00640-1

Ilies, R., Schwind, K. M., and Heller, D. (2007). Employee well-being: a multilevel model linking work and nonwork domains. Eur. J. Work Organ. Psychol. 16, 326–341. doi: 10.1080/13594320701363712

Ilies, R., Scott, B. A., and Judge, T. A. (2006). The interactive effects of personal traits and experienced states on intraindividual patterns of citizenship behavior. Acad. Manag. J. 49, 561–575. doi: 10.5465/amj.2006.21794672

Inceoglu, I., Thomas, G., Chu, C., Plans, D., and Gerbasi, A. (2018). Leadership behavior and employee well-being: an integrated review and a future research agenda. Leadership Q. 29, 179–202. doi: 10.1016/j.leaqua.2017.12.006

Institute of Social Science Survey and Peking University. (2015). China Family Panel Studies (CFPS). Beijing: Institute of Social Science Survey, Peking University. doi: 10.18170/DVN/45LCSO

Ip, P.-K. (2009). Developing a concept of workplace well-being for greater China. Soc. Indic. Res. 91, 59–77. doi: 10.1007/s11205-008-9325-5

Ironson, G. H., Smith, P. C., Brannick, M. T., Gibson, W., and Paul, K. (1989). Construction of a job in general scale: a comparison of global, composite, and specific measures. J. Appl. Psychol. 74:193. doi: 10.1037/0021-9010.74.2.193

Jovanović, V., and Joshanloo, M. (2021). The contribution of positive and negative affect to life satisfaction across age. Appl. Res. Qual. Life 17, 511–524. doi: 10.1007/s11482-020-09903-5

Judge, T. A., Thoresen, C. J., Bono, J. E., and Patton, G. K. (2001). The job satisfaction–job performance relationship: a qualitative and quantitative review. Psychol. Bull. 127:376. doi: 10.1037/0033-2909.127.3.376

Kahneman, D. (1999). “Objective happiness,” in Well-Being: The Foundations of Hedonic Psychology, eds D. Kahneman, E. Diener, and N. Schwarz (New York, NY: Russell Sage Foundation), 3–25.

Kendall, L., and Hulin, C. (1969). The Measurement of Satisfaction in Work and Retirement. Jakarta: Pustaka Binaman Pressindo.

Lang, M. A. K., Cleophas, C., and Ehmke, J. F. (2021). Multi-criteria decision making in dynamic slotting for attended home deliveries. Omega 102:102305. doi: 10.1016/j.omega.2020.102305

Larsen, J. T., McGraw, A. P., and Cacioppo, J. T. (2001). Can people feel happy and sad at the same time? J. Pers. Soc. Psychol. 81:684. doi: 10.1037/0022-3514.81.4.684

Lawrance, N., Petrides, G., and Guerry, M.-A. (2021). Predicting employee absenteeism for cost effective interventions. Decis. Support Syst. 147:113539. doi: 10.1016/j.dss.2021.113539

Li, J., Yang, H., Weng, Q., and Zhu, L. (2021). How different forms of job crafting relate to job satisfaction: the role of person-job fit and age. Curr. Psychol. 40, 1–15. doi: 10.1007/s12144-021-02390-3

Locke, E. A. (1969). What is job satisfaction? Organ. Behav. Hum. Perform. 4, 309–336. doi: 10.1016/0030-5073(69)90013-0

McFadden, P., Ross, J., Moriarty, J., Mallett, J., Schroder, H., Ravalier, J., et al. (2021). The role of coping in the wellbeing and work-related quality of life of UK health and social care workers during COVID-19. Int. J. Environ. Res. Public Health 18:815. doi: 10.3390/ijerph18020815

Medvedev, O. N., Roemer, A., Krägeloh, C. U., Sandham, M. H., and Siegert, R. J. (2021). Enhancing the precision of the positive and negative affect schedule (PANAS) using rasch analysis. Curr. Psychol. 40, 1–10. doi: 10.1007/s12144-021-01556-3

Murofushi, T. (1992). A Technique for Reading Fuzzy Measures (I): The Shapley Value with Respect to a Fuzzy Measure. Nagaoka: 2nd fuzzy workshop, 39–48.

Murofushi, T., and Soneda, S. (1993). Techniques for Reading Fuzzy Measures (III): Interaction Index. Sapporo: 9th fuzzy system symposium, 693–696.

Murofushi, T., and Sugeno, M. (1989). An interpretation of fuzzy measures and the choquet integral as an integral with respect to a fuzzy measure. Fuzzy Sets Syst. 29, 201–227. doi: 10.1016/0165-0114(89)90194-2

Oishi, S., Schimmack, U., and Diener, E. (2001). Pleasures and subjective well-being. Eur. J. Pers. 15, 153–167. doi: 10.1002/per.406

Page, K. M., and Vella-Brodrick, D. A. (2009). The ‘What’, ‘Why’ and ‘How’ of employee well-being: a new model. Soc. Indic. Res. 90, 441–458. doi: 10.1007/s11205-008-9270-3

Pereira, M. A., Machete, I. F., Ferreira, D. C., and Marques, R. C. (2020). Using multi-criteria decision analysis to rank European health systems: the Beveridgian financing case. Soc. Econ. Plan. Sci. 72:100913. doi: 10.1016/j.seps.2020.100913

Raziq, A., and Maulabakhsh, R. (2015). Impact of working environment on job satisfaction. Proc. Econ. Finance 23, 717–725. doi: 10.1016/S2212-5671(15)00524-9

Rode, J. C. (2004). Job satisfaction and life satisfaction revisited: a longitudinal test of an integrated model. Hum. Relat. 57, 1205–1230. doi: 10.1177/0018726704047143

Russell, J. A. (1980). A circumplex model of affect. J. Pers. Soc. Psychol. 39:1161. doi: 10.1037/h0077714

Salavera, C., Usán, P., and Teruel, P. (2020). The mediating role of positive and negative affects in the relationship between self-esteem and happiness. Psychol. Res. Behav. Manag. 13:355. doi: 10.2147/PRBM.S240917

Shapley, L. (1953). Quota Solutions of n-Person Games. Princeton, NJ: Princeton University Press.

Shin, D. C., and Johnson, D. M. (1978). Avowed happiness as an overall assessment of the quality of life. Soc. Indic. Res. 5, 475–492. doi: 10.1007/BF00352944

Sinclair, R. C. (1988). Mood, categorization breadth, and performance appraisal: the effects of order of information acquisition and affective state on halo, accuracy, information retrieval, and evaluations. Organ. Behav. Hum. Decis. Process. 42, 22–46. doi: 10.1016/0749-5978(88)90018-0

Speed, D., and Lamont, A. (2021). (Life) satisfaction guaranteed? Subjective well-being attenuates religious attendance–life satisfaction association. Psychol. Relig. Spiritual. 13, 31–42. doi: 10.1037/rel0000443

Suh, E., Diener, E., Oishi, S., and Triandis, H. C. (1998). The shifting basis of life satisfaction judgments across cultures: emotions versus norms. J. Pers. Soc. Psychol. 74:482. doi: 10.1037/0022-3514.74.2.482

Vanhala, S., and Tuomi, K. (2006). HRM, company performance and employee well-being. Manag. Revue 17, 241–255.

Västfjäll, D., Friman, M., Gärling, T., and Kleiner, M. (2002). The measurement of core affect: a Swedish self-report measure derived from the affect circumplex. Scand. J. Psychol. 43, 19–31. doi: 10.1111/1467-9450.00265

Viñas-Bardolet, C., Guillen-Royo, M., and Torrent-Sellens, J. (2020). Job characteristics and life satisfaction in the EU: a domains-of-life approach. Appl. Res. Qual. Life 15, 1069–1098. doi: 10.1007/s11482-019-09720-5

Watson, D., Clark, L. A., and Tellegen, A. (1988). Development and validation of brief measures of positive and negative affect: the PANAS scales. J. Pers. Soc. Psychol. 54, 1063–1070. doi: 10.1037/0022-3514.54.6.1063

Watson, D., and Tellegen, A. (1985). Toward a consensual structure of mood. Psychol. Bull. 98:219. doi: 10.1037/0033-2909.98.2.219

Weiss, D. J., Dawis, R. V., and England, G. W. (1967). Manual for the minnesota satisfaction questionnaire. Minnesota Stud. Vocat. Rehabil. 22, 120–120.

Weiss, H. M. (2002). Deconstructing job satisfaction: separating evaluations, beliefs and affective experiences. Hum. Resource Manag. Rev. 12, 173–194. doi: 10.1016/S1053-4822(02)00045-1

Wright, T. A., and Bonett, D. G. (2007). Job satisfaction and psychological well-being as nonadditive predictors of workplace turnover. J. Manag. 33, 141–160. doi: 10.1177/0149206306297582

Wright, T. A., and Cropanzano, R. (2004). The role of psychological well-being in job performance: a fresh look at an age-old quest. Organ. Dyn. 33, 338–351. doi: 10.1016/j.orgdyn.2004.09.002

Xie, Y., and Hu, J. (2014). An introduction to the China family panel studies (CFPS). Chin. Sociol. Rev. 47, 3–29.

Zelenski, J. M., and Larsen, R. J. (2000). The distribution of basic emotions in everyday life: a state and trait perspective from experience sampling data. J. Res. Pers. 34, 178–197. doi: 10.1006/jrpe.1999.2275

Zheng, X., Zhu, W., Zhao, H., and Zhang, C. (2015). Employee well-being in organizations: theoretical model, scale development, and cross-cultural validation. J. Organ. Behav. 36, 621–644. doi: 10.1002/job.1990


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Dong and Yan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-13-795960-t001.jpg
Criteria

Job satisfaction
A

Life satisfaction
®B)

Positive emotions
©)

Negative emotions
©)

Sub-criteria

Job income satisfaction (A1)

Job safety satisfaction (A2)

Working environment satisfaction (A3)
Working time satisfaction (A4)

Job promotion satisfaction (A5)

How satisfied are you with your life? (B1)

What is your relative income level in your local area? (B2)
What is your social status in your local area? (B3)

Do you think you are popular? (B4)

How confident are you about your future? (B5)

| feel happy. (C1)

| have a happy life. (C2)
| am in a low spirit. (D1)

| find it difficult to do anything. (D2)

| cannot sleep well. (D3)

| feel lonely. (D4)

| feel sad. (D5)

| feel that | cannot continue with my life. (D6)






OPS/images/fpsyg-13-795960-t003.jpg
Sub-criteria

Component

0.740
0.710
0.710
0.708
0.647
0.574

0.798
0.776
0.732
0.695
0.671

0.768
0.750
0.635
0.612
0.516

0.856
0.844





OPS/images/fpsyg-13-795960-t002.jpg
Mean S.D. A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 c2 D1 D2 D3 D4 D5
Al 0.7 0.2
A2 0.784 0179  0417*
A3 0.767  0.188  0.426™  0.570™
A4 0.744 0199 0382  0.445™  0.483"
A5 0.688  0.208 0.486™  0.396™  0.467*  0.455"
B1 0.809  0.171 0.250*  0.150™  0.207**  0.213*  0.257*
B2 0.61 0.189  0.334™  0.149~  0.185™  0.177  0.262"  0.347*
B3  0.621 0197  0.192*  0.128*  0.156™  0.1560™  0.235™  0.324™  0.577*
B4 0744 04162 0123~ 0.106™  0.116™  0.114*  0.181*  0.233*  0.218*  0.275"
B5 0.853 0157 0.191*  0.136™ 0.166™  0.143™  0.2835"  0.470™ 0.281* 0.282"  0.269™
C1 0.74 0213  0.093*  0.088*  0.099" 0.121  0.095*  0.168™  0.080  0.092  0.110™  0.142*
c2 0775 0206 0.110*  0.092*  0.105*  0.126"™  0.114*  0.215* 0.091*  0.117*  0.116  0.196™  0.547*
D1 0.82 0.178  0.096*  0.061*  0.066™  0.065  0.090  0.205*  0.079*  0.096™  0.116™  0.1562"  0.163*  0.186"
D2  0.839 0.189  0.040*™  0.059*  0.087  0.064™* 0.027~ 0.103** 0.029* 0.029* 0.070  0.124*  0.144  0.142"  0.485"
D3 0.815 0217 0092  0.0583*  0.066™  0.088*  0.070~  0.118™  0.067**  0.067*  0.064  0.104*  0.140™  0.185™  0.330"™  0.345
D4 0.88 0173 0.048™  0.044=  0.067 0.048™  0.042 0.174*  0.056*  0.063"  0.102*  0.129"  0.144*  0.202  0.399*  0.360  0.314*
D5 0.875 0162 0.084* 0.060* 0.062*  0.071*  0.047~ 0.172* 0.079* 0.076™  0.114*  0.149*~  0.173*  0.210®"  0.440™  0.390™  0.292  0.511*
D6 0959  0.118 0.026* 0.044** 0.026* 0.024 =0 0.100** ~{ 0.001 0.057*  0.114=  0.113*  0.145®  0.306™  0.329™  0.246™  0.367*  0.434"

*p < 0.01; *p < 0.05, levels of significance.





OPS/images/fpsyg-13-795960-e005.jpg
EWE = 0.04524, + 0.049245 + 0.049144 + 0.23265,
+0.0457B; + 0.2242B + 0.1411Bs + 0.0352C,
+0.0740C; + 0.0730D) + 0.0743D; + 0.1065Ds
—0.1087 (5)





OPS/images/fpsyg-13-795960-e004.jpg
PRI
minimize ~u"Du+ c'u

under the constraint Au+b >0





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A Multicriteria Approach for Measuring Employee Well-Being



		INTRODUCTION



		LITERATURE REVIEW



		Positive and Negative Affect



		Life Satisfaction



		Job Satisfaction







		MATERIALS AND METHODS



		Fuzzy Measure and Fuzzy Integral



		The Heuristic Least Mean Square Method



		The Sample







		RESULTS



		Preliminary Design



		Measurement Model



		Fitting Analysis







		DISCUSSION



		Practical Implications



		Limitations and Future Directions







		DATA AVAILABILITY STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		REFERENCES

















OPS/images/fpsyg-13-795960-e003.jpg
L2

() = > (% — Cu () @

k=1





OPS/images/fpsyg-13-795960-e002.jpg
—lAl=2)'Af L) — k(AU ()
lj = Z R [k (AUGH) -

CED I
ACN(ij)

—p(AUG) +p@)] (3)





OPS/images/fpsyg-13-795960-e001.jpg
— Al = 1A
= Y R v e )] Q)

ACN(i) n





OPS/images/fpsyg-13-795960-g002.jpg
0.8 -

m06_

IN'TH

0.4

0.2

CFPS





OPS/images/fpsyg-13-795960-t005.jpg
Criteria

Job satisfaction (A)

Life satisfaction (B)

Positive emotions (C)

Negative emotions (D)

Sub-criteria

Job income satisfaction (A1)

Working environment satisfaction (A3)
Working time satisfaction (A4)

How satisfied are you with your life? (B1)
What is your social status in your local area? (B3)
Do you think you are popular? (B4)

How confident are you about your future? (B5)
| feel happy. (C1)

| have a happy life. (C2)

| am in a low spirit. (D1)

| feel lonely. (D4)

| feel that | cannot continue with my life. (D6)






OPS/images/fpsyg-13-795960-e000.jpg
o )= > oo [ (o) = )] )





OPS/images/fpsyg-13-795960-g001.jpg
0.9

_
o
S

|
e
=
A

"TIN

_
o
S

_
-
S

_
=,
S

_
il
(=

0.2 0.3 0.4 0.5 0.6 0.7 0.8 .2
CFPS

0.1





OPS/images/fpsyg-13-795960-t004.jpg
Sub-criteria Model 1 Model 2 Model 3
Al 0.0353*** 0.0449*** 0.0452***
(3.62) (4.99) (5.01)
A2 0.0203
(1.85)
A3 0.0384*** 0.0496"** 0.0492***
(3.53) (5.05) (5.00)
A4 0.0405*** 0.0476*** 0.0491***
(4.24) (5.21) (5.36)
A5 0.0146
(1.55)
B1 02323 0.2332*** 0.2326"**
(21.16) (21.43) (21.35)
B2 0.0079
(0.75)
B3 0.0411** 0.0461*** 0.0457***
(4.16) (5.37) (5.32)
B4 0.2219% (0.2233 0.2240¢%
(21.77) (21.96) (22.01)
B5 0.1364*** 0.1387*** 0.1411*
(11.81) (12.06) (12.26)
C1 0.0322*** 0.0330"** 0.0352***
8.71) (3.80) (4.05)
c2 0.0729*** 0.0728"** 0.0740"**
(7.94) (7.94) (8.06)
D1 0.0511*** 0.0539*** 0.0730"**
4.74) (5.04) (7.45)
D2 0.0244* 0.0276**
(2.47) (2.82)
D3 0.0147
(1.86)
D4 0.0555"** 0.0577*** 0.0743***
(5.07) (5.31) (7.28)
D5 0.0406** 0.0411*
(3.33) (3.37)
D6 0.0848*** 0.0864*** 0.1065***
(5.63) (5.75) (7.41)
Constant —0.1186™* —0.1184** —0.1087**
(=7.11) (—6.84) (—6.59)
Adjusted R-squared 0.4445 0.4440 0.4421

T-statistics in parenthesis; “p < 0.05; *p < 0.01; *p < 0.001.
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