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Measuring Economic Uncertainty: Longitudinal Evidence Using a Latent Transition Model
Misurare l’Incertezza Economica: risultati longitudinali usando un modello di transizione a classi latenti 
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Abstract Economic uncertainty has become an increasing important factor in explaining socio-economic household behaviour, especially for its implications in household choices and demographic dynamics. Accordingly, an operational definition and a measure of economic uncertainty are needed. To this aim, the main purpose of this contribution is to measure economic uncertainty of Italian families by using the 2008-2011 and 2012-2016 longitudinal Italian SILC (Statistics on Income and Living Conditions) data in a latent transition analysis (LTA) approach. LTA is applied, in order to: i) to classify Italian households into homogenous classes characterized by different levels of economic uncertainty, and ii) to assess whether changes in latent class membership occurred in the time span selected.

Abstract L'incertezza economica è un fattore di rilievo nello spiegare le dinamiche socio-economiche delle famiglie. Al fine di analizzare l’effetto della incertezza economica sulle scelte familiari è necessario, per prima cosa, fornire una definizione (operativa) e una misura dell’incertezza economica. Il presente lavoro ha lo scopo di misurare l’incertezza economica delle famiglie italiane, utilizzando i dati longitudinali dell’indagine sul reddito e sulle condizioni di vita 2008-2011 e 2012-2016. L’applicazione di un modello di transizione a classi latenti (LTA), permetterà di: i) classificare le famiglie in classi omogenee caratterizzate da diversi livelli di incertezza economica, e ii) valutare se si sono verificati cambiamenti nell'appartenenza a una classe latente nell'arco di tempo selezionato.
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1 Introduction
Uncertainty is one of the key aspects of the globalizing world, of our “risk society”, and economic uncertainty has become a notable factor in explaining socio-economic behaviours, especially for its implications in family choices and demographic dynamics (Scherer, 2009; Blossfeld & Hofmeister, 2006; Blossfeld, Mills, & Bernardi, 2006). Recently, a number of studies have focused the attention on the impact of economic uncertainty on childbearing decisions (Kind and Kleibrink, 2013; Kreyenfeld, 2010, 2015; Kreyenfeld et al., 2012; Özcan, Mayer, & Luedicke, 2010; Pailhé & Solaz, 2012), also for Italy (e.g., Barbieri et al., 2015; Vignoli et al., 2012). Despite the timely and key relevance of the notion of “Economic Uncertainty” for contemporary societies, however, scholars have been so far rather imprecise regarding its definition and operationalization.

Economic uncertainty is a relative concept – relative to expectations that economic prospects may be stable at a given level. Nonetheless, economic uncertainty is, by its very nature, non-observable. Hence, in demographic and sociological research, it is customarily operationalized as an individual risk factor, mainly related to the labour market (e.g. unemployment, short-term contract jobs, underemployment, involuntary part-time, or a combination of these; Mills and Blossfeld 2013; Kreyenfeld, Andersson, Pailhé 2012). Such an approach, however, focuses solely on the objective side of uncertainty.

 A significant downside economic risk – i.e. a hazard or danger – looming in the individuals’ economic future, which they are unable to adequately insure against or avoid or ignore (Osberg & Sharpe 2014). Recently, various empirical concepts have been proposed to distinguish the objective aspects of economic insecurity (Ranci et al., 2017) from subjective feelings such as a sense of uncertainty (Mau, Mewes, & Schöneck, 2012). Previous research has largely failed to recognize that individuals, depending on the extent to which they feel and tolerate uncertainty, might differ with respect to how they react and take decisions in uncertain economic situations (Bernardi et al. 2009; Kreyenfeld 2010). In all, although demographic actors routinely face various types of economic uncertainty, the effects of economic uncertainties are often unclear and hard to assess, in part due to the absence of valid measures.
In this paper, we aim to measure economic uncertainty by acknowledging both its subjective and objective sides. To this end, we propose a synthetic measure of economic uncertainty that acknowledges the multidimensional and latent nature of the concept, through a latent transition analysis (LTA) (Collins and Lanza, 2010). 
We apply LTA to the longitudinal data from Italian section of the EU-SILC (Statistics on Income and Living Conditions), related to 2008-2011 and 2012-2016 waves in order to compare empirical findings during and after the Great Recession.
2 Methods

In analysing latent variable models, latent transition analysis (LTA) and latent class analysis (LCA) are related methods. LCA is a statistical method used to group individuals (cases, units) into classes (categories) of an unobserved (latent) variable. It is a statistical procedure for identifying class membership probabilities among statistical units (e.g., individuals, families, and so on), using the responses provided to some chosen set of observed variables. In LCA, the class membership probabilities (i.e., the probability that an individual belongs to a certain class) and the item response probabilities conditional upon class membership (i.e., the probability for an individual to provide a certain response to a specific item given that she/he has been classified in a specific latent class) are estimated and, according to the item response probabilities, observations are grouped (clustered) into classes (Collins and Lanza, 2010; Magidson & Vermunt 2000; Lazarsfeld, 1950). A questionable issue is about the number of classes selected. Theoretically and conceptually, classes may be identified according with some a priori research assumption, then statistical criteria can be used to confirm theoretical expectations. Criteria for assessing the number of classes suggest several statistical methods. For instance, Nylund, Asparouhov and Muthén (2007) indicate the Bayesian Information Criteria (BIC) as the best one, so that the number of classes is selected by minimizing the BIC value.
Usually, when longitudinal data are to be analyzed, research questions deal not only with latent class membership but also with changes over time. LTA is a type of latent Markov model and is a variation of the LCA designed to model not only the latent class membership, but also the transitions over time in latent class membership. In LCA, latent classes represent stable sets of characteristics or states of behavior, whilst in LTA, individuals may change latent classes over time. Thus, in this framework, the term “latent statuses” is used instead of “latent classes”, as subgroup membership is not assumed stable over time. 
Three sets of parameters are estimated in LTA. First, latent status membership probabilities are estimated for each time. Second, transition probabilities reflect the probability of transitioning from a particular latent status at time t to another latent status at time t+1. Third, a set of item-response probabilities reflects the correspondence between the observed indicators of the latent variable at each time period and latent status membership, in much the same way that factor loadings link observed indicators to latent variables in factor analysis. That is, in addition to the number of classes and the size of classes being subject to change, it is interesting to locate the households that are stayers (in the same class at each wave) and those who are movers. 
Specifically, we want to distinguish between households that move to a more positive class (minor uncertainty) and those who move to a less positive class.
3 Data and some first results
The European Union survey named Statistics on Income and Living Conditions (EU-SILC), started in 2003, is aimed at gathering comparable cross-sectional and longitudinal individual level data on income, poverty, social exclusion and living conditions in 27 participating countries. Here, we consider the longitudinal the SILC section for 2008-2011 and 2012-2015 Italian waves.
 For each household we select some items related to economic uncertainty. We selected a set of objective and subjective items of the EU-SILC questionnaire related to the following dimensions: financial strain (arrears on utility bills, on mortgage or rental payments, capacity to afford a meal with meat/fish every second day, ability to make ends meet); housing (tenure status); goods possession telephone, computer, dishwasher, car and TV colour); occupational status (temporary/not temporary job).
We recall that the item-response probabilities in LTA play the same role as in LCA; namely, they represent the basis for assigning labels to latent statuses. BIC value and substantial interpretation of classes, suggest a partition into 5 classes (latent statuses). 
Table 1 displays the percentage of households classified in each class for the first time. Latent variable is specified to be ordinal, thus state 1 groups households with lower values of economic uncertainty up to state 5, which groups households with the higher level of economic uncertainty. In state 1 households are owner of their home, have durables goods, have a permanent job, don’t have arrears in utility bills or on mortgage or rental payments, make easily ends meet and are able to afford a meal with meat/fish every second day. 
Table 1: latent states composition

	
	Latent State (*)

	 
	1
	2
	3
	4
	5

	2008-2011
	0,205
	0,336
	0,280
	0,139
	0,041

	
	
	
	
	
	

	2012-2015
	0,146
	0,221
	0,396
	0,189
	0,048


(*) 1-5: from positive to negative status
In Table 2 the transition probability matrix shows that in the period of the Great Recession (2008-2011), the probability of remaining in the same class is lower than in the post-recession period (2012-2015). Households in better states (1,2) are more “stable” in 2012-2015 respect to 2008-2011 (95% in 2008-2011, 99% in 2012-2015). This is more evident for households in 2008-2011 in intermediate position (state 3) that “move” to better states (state 2 in particular). This happens also for states 4 and 5 for both time periods, but especially in 2008-2011. Mainly, households in better states (1,2) tend to be more stable than the others; whilst households in worse states tend to improve their position, in particular households experimented the Great Recession. 

Table 2: transition probability matrix
	
	State[-1]
	 
	 
	State[-1]

	 
	1
	2
	3
	4
	5
	
	 
	1
	2
	3
	4
	5

	State
	 
	
	
	
	
	
	State
	 
	
	
	
	

	1
	0,942
	0,001
	0,003
	0,005
	0,000
	
	1
	0,992
	0,001
	0,015
	0,000
	0,000

	2
	0,032
	0,957
	0,054
	0,005
	0,001
	
	2
	0,000
	0,997
	0,006
	0,008
	0,000

	3
	0,024
	0,021
	0,894
	0,153
	0,088
	
	3
	0,004
	0,001
	0,978
	0,042
	0,018

	4
	0,002
	0,022
	0,029
	0,835
	0,078
	
	4
	0,003
	0,000
	0,000
	0,914
	0,105

	5
	0,000
	0,000
	0,020
	0,001
	0,833
	
	5
	0,000
	0,001
	0,001
	0,036
	0,877

	
	
	
	
	
	
	
	 
	
	
	
	
	

	2008-2011
	 
	2012-2015


Acknowledgements: ERC Grant EU-FER “Economic Uncertainty and Fertility in Europe”, grant agreement n° 725961 (PI: Daniele Vignoli)
References

1. Barbieri, P., Bozzon, R., Scherer, S., Grotti, R., Lugo, M.: The Rise of a Latin Model? Family and fertility consequences of employment instability in Italy and Spain. European Societies, 17(4), 423–446 (2015).
2. Bernardi L., Klarner A., von der Lippe H.: Job Insecurity and the Timing of Parenthood: A Comparison between Eastern and Western Germany. European Journal of Population 24: 287–313 (2009).
3. Blossfeld, H.P., Hofmeister, H.: Globalization, Uncertainty & Women’s Careers: An International Comparison. Cheltenham, UK: Edward Elgar Publishing (2006)
4. Blossfeld, H.P., Mills, M., Bernardi, F.: Globalization, Uncertainty and Men’s Careers: An International Comparison. Cheltenham, UK: Edward Elgar Publishing (2006)
5. Collins, L.M., Lanza, S.T.: Latent class and latent transition analysis: With applications in the social, behavioral, and health sciences. New York, NY: John Wiley (2010)
6. Kreyenfeld, M.: Economic Uncertainty and Fertility. KZfSS Kölner Zeitschrift Für Soziologie Und Sozialpsychologie, 67(1), 59–80 (2015)
7. Kreyenfeld, M., Andersson, G.: Socioeconomic differences in the unemployment and fertility nexus: Evidence from Denmark and Germany. Advances in Life Course Research, 21, 59–73 (2014)
8. Kreyenfeld, M., Andersson, G., Pailhe, A.: Economic uncertainty and family dynamics in Europe: Introduction. Demographic Research, 27(28), 835–852 (2012)
9. Lazarsfeld, P.F.: The Logical and Mathematical Foundation of Latent StructureAnalysis.” Pp. 361–412 in Measurement and Prediction, edited by S. A. Stouffer, et al. Princeton, NJ: Princeton University Press (1950)
10. Magidson, J., Vermunt, J. K.: Latent class analysis. Cambridge, MA:Cambridge University Press (2000).
11. Mau, S., Mewes, J., Schöneck, N.M.: What determines subjective socio-economic insecurity? Context and class in comparative perspective’, Socio-Economic Review, 10(4), 655-682 (2012)
12. Mills, M., Blossfeld, H.P.: Globalization, uncertainty and changes in early life courses. In H.-P. Blossfeld, E. Klijzing, M. Mills, & K. Kurz (Eds.), Globalization, Uncertainty and Youth in Society (pp. 1–24). London, UK and New York, US: Routledge (2006)
13. Mills, M., Blossfeld, H. P.: The Second Demographic Transition meets globalisation: a comprehensive theory to understand changes in family formation in an era of rising uncertainty. In A. Evans & J. Baxter (Eds.), Negotiating the life course. Stability & change in life pathways (pp. 9–33). New York, US: Springer (2013)
14. Nylund, K., Asparouhov, T., Muthén, B.O.: Deciding on the number of classes in latent class analysis and growth mixture modeling: A Monte Carlo simulation study. Structural Equation Modeling, 14, 535-569 (2007)
15. Osberg, L. Sharpe, A.: Measuring economic insecurity in rich and poor nations”, Review of Income and Wealth, 60, S1, pp. 53-76 (2014)
16. Ranci C., Parma A., Bernardi L., Beckfiled J.: The rise of economic insecurity in the EU: concepts and measures, Lives WP 2017/62 (2017)
17. Vignoli, D., Drefahl, S., De Santis, G.: Whose job instability affects the likelihood of becoming a parent in Italy? A tale of two partners. Demographic Research, 26(2), 41–62 (2012)
18. Scherer, S.: The social consequences of insecure jobs. Social Indicators Research 93(3):527–547 (2009)
19. Kind, M. Kleibrink J.: Sooner or Later –Economic Insecurity and the Timing of Frst Birth”, Ruhr Economic Papers 422, Ruhr-University Bochum (2013).
20. Özcan, B., Mayer, K.U., Luedicke, J.: The impact of unemployment on the transition to parenthood. Demographic Research 23:807–846. doi:10.4054/DemRes.2010.23.29 (2010)
21. Pailhé, A., Solaz, A.: The influence of employment uncertainty on childbearing in France: A tempo or quantum effect? Demographic Research, 26(article 1), 1–40 (2012)
�	Francesca Giambona, Dipartimento di Statistica, Informatica e Applicazioni, Università di Firenze; email: � HYPERLINK "mailto:giambona@disia.unifi.it" �giambona@disia.unifi.it�


	Laura Grassini, Dipartimento di Statistica, Informatica e Applicazioni, Università di Firenze; email: � HYPERLINK "mailto:grassini@disia.unifi.it" �grassini@disia.unifi.it�  


	Daniele Vignoli, Dipartimento di Statistica, Informatica e Applicazioni, Università di Firenze; email: � HYPERLINK "mailto:vignoli@disia.unifi.it" �vignoli@disia.unifi.it�  
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