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Is Structural Equation Modelling Able to Predict Well-being?
È possibile stimare il livello di benessere per mezzo di modelli ad equazioni strutturali?
Daniele Toninelli and Michela Cameletti1

Abstract The well-being (WB) measurement is an important and challenging task. Quality of life is a multifaceted topic, thus its measure cannot rely anymore on one or few indicators only. Data from large-scale survey projects, such as the European Social Survey (ESS), are a solid basis for testing new methods aimed at measuring the phenomenon. We apply Structural Equation Modelling (SEM) to ESS wave 8 data. Our research aims at evaluating if SEM is a reliable method for estimating the WB and the relative importance of its dimensions in some European countries. 
Abstract Misurare il benessere è una sfida metodologica di rilievo. La qualità della vita è un concetto multidimensionale, la cui misura non può basarsi solo su uno o pochi indicatori. La disponibilità di dati da progetti di indagine su larga scala (come l’European Social Survey - ESS), è una solida base per sperimentare nuovi metodi di stima. In questo lavoro si applica la metodologia SEM (Structural Equation Modelling) per stimare il livello di benessere soggettivo rilevato nei Paesi Europei coinvolti nella wave 8 della ESS e l’importanza delle sue componenti. 
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1 Introduction: Well-being & Structural Equation Modelling
Measuring the well-being (WB) became one of the key priorities, for national statistical institutes; nevertheless, this task is challenging, due to both the multi-dimensional and the latent nature of the phenomenon. GDP or other macro-economic indicators are not enough anymore (Stiglitz, Sen & Fitoussi, 2010): they are not able to detect all factors that actually affect the citizens’ quality of life. Nevertheless, obtaining a reliable measure of the WB is extremely important, mostly in the framework of official statistics. On the one hand, a low level of WB can highlight critical areas politicians should turn investments towards and, on the other hand, observed changes in the WB could be used to evaluate the impact of implemented policies. This is why several national statistical institutes started developing projects aimed at measuring the WB
. 
In this work, we study the subjective WB (see Diener, 2013) with the main objective of testing the capability of SEM in measuring such a concept in different European countries. The estimates rely on several indicators (obtained from groups of items of the ESS questionnaire) that are supposed to cover the main WB dimensions. SEM allows us to evaluate how each dimension is affecting the latent concept of subjective WB. Moreover, we evaluate if SEM is, generally, able to estimate the WB level of the studied countries, making a direct comparison with measures of WB given by two specific items of the ESS questionnaire (our benchmark). Examples of previous SEM applications to WB include Oliver et al. (2009), Lin & Yeh (2014), Turashvili & Turashvili (2015) and Warner & Rasco (2016). These papers are focused on very specific WB aspects and are based on relatively small samples (mostly made by students) and/or on cross-sectional studies. Our approach, instead, is broader and based on a steady large-scale survey that allows us to develop a cross-country study at the European level. Moreover, we focus on a wide set of items that potentially covers all the main WB dimensions.
2 Data & Method

Our work starts from data collected in 2016 among 18 European countries
 within the framework of the ESS wave 8. The dataset includes 34,836 records, but we estimate the final model on 26,455 units (8,381 units were excluded due to the listwise deletion method used by the Lavaan R package; missing values are mainly observed for sensitive items such as the ones asking about the household income). In particular, we focus on the measurement of subjective WB, because “measures of subjective well-being provide key information about people’s quality of life” (Stiglitz, Sen & Fitoussi, 2010, p. 58). We do not focus, as suggested by Diener (1984) on the three main components of subjective WB (life satisfaction, positive experiences and negative experiences). We rather analyse, independently from their positive/negative nature, a set of indicators that could measure and cover as much as possible all WB dimensions. Table 1 shows how we grouped the items of the wave 8 ESS questionnaire in order to take into account these dimensions (listed in the first column; the full list of indicators is shown within Figure 1). The second column of Table 1 shows the correspondence to the WB dimensions suggested by Stiglitz, Sen & Fitoussi (2010), referenced as “SSF” (the new dimension we introduced are in bold). The third column shows the number of items taken into account for each dimension. Some couples of dimensions (e.g. Country attachment and trust and Public involvement) were merged into a common latent dimension (e.g. atchtrst) of the SEM model. Religion was excluded because the available variables, even if combined together to obtain two separate items, were too correlated to be included in the SEM model as measurements of a latent religion dimension (and this caused estimation problems). We also avoided to specify a SEM model with WB being directly measure by one religion variable (computed as an average of all the religion variables) without specifying a latent religion construct.
Table 1: WB dimensions covered by the selected ESS questionnaire items (batt.=battery of items)
	WB dimension (model name)
	SSF
	No. items

	Social involvement (socinv)
	Social connection
	3

	Feeling safe (hlthsafe)
	Insecurity
	2

	Health conditions (hlthsafe)
	Health
	2

	Country attachment & trust (atchtrst)
	---
	4+2 batt.

	Public involvement (atchtrst)
	Political voice
	2+1 batt.

	Religion
	---
	4

	Discrimination/citizenship (discr)
	---
	4

	Environment (env)
	Environment
	2

	Income perception (hinc)
	Material living standards
	3

	Work status (jobedu)
	Personal activities / work
	1+1 batt.

	Education (jobedu)
	Education
	1


We aim at estimating a model based on SEM (see Hox & Bechger, 1999, and Kline, 2011), able to predict the WB level for the studied European countries. For this study, we used the R lavaan package (Rosseel, 2012; http://lavaan.ugent.be/). 
Our objective is twofold. First, we want to understand if and how the WB dimensions differently affect the phenomenon in European countries, studying the standardized coefficients. Second, we evaluate if SEM is a reliable method for estimating the country subjective WB, comparing observed data and SEM estimates. For this second objective, we study three different benchmark, considered by Dolan & Metcalfe (2012) as part of “experience measures” and of “evaluation measures”, respectively. These items are: 1) “Happy” (“Taking all things together, how happy would you say you are?”; 0 to 10 answering scale, with extremes corresponding to “extremely unhappy” and “extremely happy”); 2) “Satisf” (“All things considered, how satisfied are you with your life as a whole nowadays?”; same scale, with extremes labelled as “extremely dissatisfied” and “extremely satisfied”); 3) “H-SAvg”: average of the two previous items. For this last variable a high variability was observed, ranging from 5.95 of Russia to 8.16 of Switzerland, with a global (not weighted) average equal to 7.52 (st.dev.=0.565).
3 Results 

Applying the SEM on the whole group of countries, we obtained the model shown in Figure 1, where the WB is defined by 7 latent dimensions each composed by a set of at least two indicators or batteries of variables.
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Figure 1: Estimated model (standardized coefficients; method: SEM; data: ESS, wave 8; n = 26,455) [image: image1.jpg]a = How often meet socially
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The model converges after 139 iterations. It does not generally provide an adequate fit (χ2(163) = 16,429, p<.001); nevertheless, this is likely to happen with a very large sample (Kline, 2011, p. 209). The model does not perform well also according to the Comparative Fit Index (CFI=.764), indicating a not satisfying improvement in fit over a baseline independence model (the usual threshold is >0.90). RMSEA (=.061) shows a good fit (it should be smaller than .10), instead.

Despite the difficulties of the model in reproducing the empirical covariance matrix, all path coefficients are statistically significant (p<.001). According to the completely standardized solution and considering socinv as the reference dimension, the dimensions that mostly affect the subjective WB are (standardized loadings within parentheses): discr (-0.130), env (-0.170); atchtrst (0.626); jobedu (0.813); hinc (0.869); hlthsafe (0.888). Thus, both being worried about the climate change and being discriminated negatively affect the perceived WB, whereas an active work status, the household income, the current health conditions and the perceived safety positively affect the WB. To a lower extent, we also note a positive linkage with how much the respondent has an active role in politics or trusts in/is satisfied about public institutions (such as government, police).

Note that the model presented in this paper is not the optimal one: for example, excluding the latent dimensions env, jobedu and hlthsafe, both the CFI (=.830) and the AIC index (=1,582,693 vs 2,158,450 of the full model) show a better fit than using the full model. Nevertheless, we decided to keep the full version, in order to be able to explore the complete list of generally recognized WB dimensions.

In order to check if the SEM works in detecting the subjective WB level, starting from its dimensions, we compare the perceived WB level (measured through the H-SAvg variable, third column of Table 2) and the estimates obtained using the SEM (fourth column of Table 2) for all European countries.
Table 2: Countries rankings: by observed WB (H-SAvg) and by model estimates (WB-SEM)
	Rank H-SAvg
	Country
	WB

H-SAvg
	Rank Happy
	Rank Satisf
	WB
SEM
	Rank WB-SEM

	1
	Russian F.
	5,949
	1
	1
	-0,194
	1

	2
	Czech Rep.
	6,803
	2
	3
	-0,100
	2

	3
	France
	6,887
	3
	2
	-0,094
	4

	4
	Estonia
	7,172
	4
	4
	-0,080
	5

	5
	Slovenia
	7,299
	5
	5
	-0,071
	6

	6
	Poland
	7,401
	7
	6
	-0,065
	7

	7
	Ireland
	7,404
	6
	7
	-0,049
	8

	8
	UK
	7,555
	8
	8
	-0,010
	10

	9
	Belgium
	7,614
	10
	9
	-0,005
	11

	10
	Germany
	7,644
	11
	10
	0,035
	13

	11
	Austria
	7,743
	9
	12
	-0,018
	9

	12
	Iceland
	7,827
	13
	11
	-0,096
	3

	13
	Netherlands
	7,876
	14
	13
	0,048
	14

	14
	Sweden
	7,902
	12
	14
	0,110
	17

	15
	Norway
	8,043
	15
	15
	0,115
	18

	16
	Israel
	8,107
	16
	17
	0,107
	16

	17
	Finland
	8,128
	18
	16
	0,034
	12

	18
	Switzerland
	8,165
	17
	18
	0,061
	15


The Spearman’s rank correlation coefficient shows that all associations between our model estimates and the WB variables are significant (α=0.01) and high: ρ=.804 for Happy; ρ=0.851 for Satisf; ρ=0.835 for H-SAvg. The Kendall’s tau coefficient confirms these results (with associations equal or higher than 0.686 and significant, for α=0.01). The Pearson correlation coefficients between the WB model estimates by country and the three observed variables are all also quite high and significant (p<0.001): 0.841 for Happy; 0.859 for both Satisf and H-SAvg.
4 Conclusions

SEM is able, taking into account several latent dimensions, to estimate the relative WB level of different European countries and to help in detecting, at an aggregate level, the dimensions actually more important. Nevertheless, the estimated model shows fitting issues. Since we estimate a general model for all the European countries, this could be caused by the diversity of studied contexts: determinants of the subjective WB can be different across countries. However, estimating country-specific models should probably fix this issue. This strategy should also depict more closely the relative importance of different dimensions in affecting subjective WB. Moreover, we did not use any weights in estimating our model, thus estimates could be mainly driven by the most populated countries. This preliminary work was developed in order to understand if SEM is able to estimate WB, on the basis of items measuring different WB dimensions. This is just a first step. For further research, we suggest to use data coming from social networks and/or obtained using web-scraping in order to create indexes useful to update the information made available by large-scale survey projects, such as the ESS.
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