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Do Social Media Data predict changes in young adults’ employment status? Evidence from Italy
 I Social Media data possono predire variazioni dello stato occupazione giovanile? Un caso studio in Italia
Andrea Bonanomi and Emiliano Sironi

Abstract This study addresses the conditions in which young Italian people find themselves during the active job search via Social Media Data. Focusing especially on NEETs, the aims of the study are: 1) to predict the changes in employment status from traditional information by using the longitudinal representative survey Rapporto Giovani; 2) to identify the target population inferring from their online digital traces; 3) to predict changes in employment status from social media data. We tried to predict the employment status transitions based on the digital behaviour using a new Facebook application, LikeYouth, that gathers information regarding Facebook profile and Likes on Facebook Pages of each user. 
Abstract Questo lavoro affronta le condizioni dei giovani italiani durante ricerca attiva di lavoro, mediante l’utilizzo di social media data. Concentrandoci in particolare sui NEET, gli obiettivi dello studio sono: 1) prevedere i cambiamenti nello stato occupazionale dalle informazioni tradizionali tratte dall’indagine longitudinale rappresentativa “Rapporto Giovani”; 2) identificare la popolazione target inferendola dalle tracce digitali online; 3) prevedere i cambiamenti nello stato occupazionale dai social media data. Abbiamo cercato di prevedere i cambiamenti nello stato di occupazione in base al comportamento digitale mediante l'uso di una nuova applicazione Facebook, LikeYouth, che raccoglie informazioni sul profilo di Facebook e i “like” alle pagine di Facebook di ciascun utente.
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1 Introduction
Transition to adulthood evolved over the past decades. While in archaic societies most transitions took place by discrete “leaps” and were signed by “rites of passage”, modern societies present a different approach: transitions are represented increasingly as being individual. Since nowadays the transition to adulthood has become longer, the family of origin has assumed more value and power in influencing young people. Italians leave home on average at a later age with respect to young people in other European countries. The peculiarities of the Italian situation can be explained from both cultural and structural standpoints. On one hand, the presence of strong inter-generational ties is coherent with longer stays in the family of origin. On the other hand, the unfavourable labour market and the welfare system that is not generous to young generations tend to discourage individual autonomy and an active job search (Alfieri et al, 2015). According to the Organisation for Economic Co-operation and Development, on April 2016, the rate of youth unemployment in Italy was equal to 37.7%. This study aims at improving the current understanding of the conditions in which young Italians find themselves in during the acquisition of autonomy and in the active job search via tradition survey and tradition type of analysis, and via Social Media Data and Digital Behaviours. We place the focal point on the Not in Employment, Education, or Training population, hereafter NEET and on the grade of Autonomy that Young Italians have (i.e. in the decision of leaving home). NEETs are at risk for social marginalization. The failure to tap into the economic aspirations limits not only their income and skill development, but also their likelihood of later employability, autonomy, and life planning. In light of this picture, addressing the transition from and to the NEET condition in Italy is becoming an emerging issue in order to reduce the risks of social exclusion and of entering poverty for a large part of Italian young adults. The aim of the paper is to focus on the dynamic to enter or exit the NEET condition through the study of its determinants. To integrate demographic data from social surveys, with social media information, the specific aims of the study are threefold: 

1) to predict the changes in employment status from information obtained by the longitudinal representative survey Youth Report (Rapporto Giovani, Istituto Toniolo, 2016).

2) to identify the target population inferring from their online digital traces and to uncover digital behaviours of the community of interest easily accessible from online social platforms, which can then be used as indicators of the most privileged communication channels for unemployment or educational advertising campaigns; 
3) to predict changes in employment status from social media data. For this last aim, we tried to predict the changes in employment status in NEET population based on the digital behaviour (especially on Facebook's likes) using a new Facebook application, LikeYouth. Having obtained the participants' informed consent, the application gathers information regarding their public Facebook profile and their likes on Facebook Pages.

2 Employment status change: an explicative model. Data and Methods
To address the determinants of the changes in the employment status of Italian Young Adults, we use data from the database of the “Rapporto Giovani” survey renewed in 2015 by the Toniolo Institute for Advanced Studies with the involvement of the CARIPLO Foundation and IPSOS LTD as executive partners. The initial sample consists of 9,358 individuals aged between 18 and 29 years. The individuals were chosen with a stratified sampling technique and they are representative of young adults residing in Italy (for gender, age, geographical origin, education, marital status, etc.). For describing the evolution from and to the NEET status the survey has been repeated interviewing the same subjects in 2016 (on 6,172 cases) and in 2015 (on 3,034 cases). We implemented two binary logistic regression models to investigate respectively the determinants of 1) the transition from the condition of NEET to the condition of Not NEET between 2015 and 2017 and of 2) the transition from the condition of Not NEET to the condition of NEET in the same time window. In the first model, the dependent variable is a categorical indicator taking value 1 if the respondent, who was not engaged either in education or in training at the time of the first interview (2015), left the NEET condition over the following 24 months. Conversely, the second model focuses on the sub sample of individuals that were in a Not NEET condition at the time of the first interview: the dependent variable is a categorical indicator taking value 1 if the respondent entered the NEET condition over the following 24 months. The variables, measured at the time of the first interview, used in the empirical analysis to predict the condition of NEET are listed as follows: Gender, Age, Geographical Area Respondent’s education, Parents’ education, Quality of relationship with parents, Support, Autonomy. This group of variables has been included in the model in line with previous studies (Alfieri et al., 2015) devoted to investigating the long run predictors for the NEET condition. In addition, we add a Life Satisfaction, derived from Diener et al. (1985). Empirical results displayed in Table 1 show interesting and informative results with respect to process of transition who leads individuals in or out of the condition of NEET. Estimates not necessarily show opposite patterns, underlining different drivers for the two transitional processes examined. The first model focuses on the transition from a condition of NEET to the condition of Not NEET, displaying the significance of age groups and of the gender. In more detail, younger individuals are more likely to leave the NEET condition, being constant the other variables, and to enter in labor market or in the education system. Females seem to be more penalized in leaving the condition of NEET instead. 
With respect to the effect of geographical heterogeneity, as expected, it looks clear that individuals belonging to the northern regions have greater opportunity to leaving the condition of NEET, due to better conditions in labor market and to an improved macroeconomic context. If the geographical context is fully explanatory in predicting the permanence or less in the NEET condition, a key determinant seems to be the education level of the respondents: more educated individuals are more likely to exit from the NEET conditions. These results fully support the importance of education in promoting the social mobility, also in the Italian context. 

With respect to the second model, the main results show that individuals that live in the south of Italy experience a higher risk of becoming NEET. These results show a profile that is complementary to what we observed in the first model. Once again, the respondents’ education plays a decisive role in reducing the risk of becoming NEET: lower educated individuals seem to be more exposed to a change in their employment status. Finally, we observe a relevant result concerning the role of the life satisfaction index, only in predicting the entrance to the NEET condition. Individuals that are less satisfied with their life, even if employed or students at the time of the first interview are more likely to fall in the NEET condition in the following 24 months. Surprisingly, the education level of the parents does not have a significant impact in modifying the respondents’ employment status, such as the quality of the relationship with the parents, the autonomy and the support indices.
Table 1: Logistic regression: prediction of the transition from and to the condition of NEET 
	Variables
	NEET → Not NEET
	Not NEET → NEET

	Age
	< 25
	ref.
	ref. 

	
	≥ 25
	-0.424**
	-0.013

	Gender
	Males
	ref.
	ref. 

	
	Females
	-0.519**
	0.081

	Geographical
	North
	ref.
	ref.

	Area
	Centre
	-0.516*
	-0.102

	
	South
	-0.561*
	0.584*

	Respondents’
	Lower
	ref.
	ref. 

	Education
	Intermediate
	0.651*
	-0.639**

	
	Higher
	1.351*
	-0.662**

	Parents’
	Lower
	ref.
	ref. 

	Education
	Intermediate
	0.301
	0.108

	
	Higher
	0.265
	-0.160

	Relationship with parents
	0.027
	0.001

	Autonomy
	
	0.063
	0.037

	Support
	
	0.177
	0.070

	Life satisfaction
	0.006
	-0.231*

	Intercept
	
	-1.624**
	-2.045*

	Observations
	
	1,101
	4,784

	* p<0.05, ** p<0.01, * p<0.001
	
	


3 LikeYouth Project: data collection and method
The information gathered for this project originates from two different sources; from the representative survey of the “Rapporto Giovani” and from the LikeYouth application. The sample consists of 9,358 individuals aged between 18 and 32 years (M = 25.7, SD = 4.7). Every subject, at the end of the survey, was invited to access to LikeYouth. The population gathering from LikeYouth consists of 1,858 individuals. The comparison between subjects accessing LikeYouth and subjects not accessing LikeYouth does not show significant differences respect to the most important demographic variables (i.e: Total Sample: mean age 25±4.7, 50.8% male, 42.0% resident in the North of Italy, 18.0% with a high education level, 80.8% single, 19.9% NEET; Participants of LikeYouth: mean age 25.8± 4.4, 48.9% male, 39.7% resident in the North of Italy, 18.7% with an high education level, 80.4\% single, 21.9% NEET). No statistical concordance index shows a significant difference also for psychometric indicators. Participants of LikeYouth may, therefore, be considered a representative sample of the Italian youth population. 

To this extend we designed a generic experimentation schema, aiming to assess and compare the predictive power of the digital behaviors. We postulated the study as a supervised classification process, automatically identifying the employment status and the potentiality that a specific person belongs to a category or not (i.e. NEET or NOT NEET), inferring only from their digital data. Additionally, we trained a predictive model for each of some demographic attributes. We employed a widely used ensemble learning method for classification was employed, namely a Random Forest (RF) classifier (Breiman, 2001). We evaluate our performance with the weighted area under of the receiver-operating characteristic (AUROC). The weighted AUROC statistic (Li and Fine, 2010) was preferred over the commonly used accuracy metric, since the former takes into account the effect of unbalanced labels, which holds true for most of our attributes. All the prediction scores reported through this paper are in terms of the weighted AUROC.

The entire feature space, X, is randomly shuffled and split in two mutually exclusive sets, the training set Tr, (80% of X) and the testing set Ts (20% of X). Furthermore, for each target variable we estimated the relative rank (i.e. depth) of each feature, as emerged from the “Gini'' impurity function, assessing in this way the relative importance of a specific feature to the predictability of the target variable. We use as predictors the Facebook Pages the users visited and the respective Categories, as defined by the Facebook metadata. This information is represented as a sparse user-page and user-category matrix, the entries of which were set equal to the raw counts of visits and 0 otherwise.
3.1 Results of Prediction of NEET Status via Social Media Data
1,858 young people from the “Rapporto Giovani” visited, during their "history" on Facebook, more than 330,000 different Facebook pages, grouped (from Facebook information) in 155 categories. The assignment of the category is determined, at the time of the making the page, by the administrator of the page itself. It is not, therefore, an objective assignment, but a subjective decision of the developer of the page. Thus, a new taxonomic categorization of the initial categories was made, creating 12 macro categories for a quantitative analysis of the results, and about thirty categories for a more qualitative interpretation of the same. On average, every subject has liked almost 400 Facebook pages, belonging to about 50 different categories. For the first area and community of interest, the NEETs, we are able to predict whether an unknown person is potential NEET or not with accuracy 63%. The model is trained on the population originating from the “Rapporto Giovani” survey for which there has been a manual labelling of the NEET status characterisation by a field expert. For a more qualitative and interpretative analysis of data, we chose to consider only a subset of the Facebook pages, that is those pages that have been visited by at least 20 young people in our sample and that had at least 100,000 likes, that is, they were very popular and well-known pages in Facebook. 2,422 pages satisfied the two conditions. They were the predictors of the models in the second part of the analysis. Different data analysis techniques have been tested: Cohen's K, Phi Correlation Coefficient for dichotomous variables, Random Forest with Breiman's algorithm, CART Decision Tree. For each Facebook page, each technique produced a score of "importance". With a meta-analysis approach, the scores were weighted and normalized. At the end of this procedure, for each Facebook page, a normalized index was created in the closed subset [–1; +1]. Scores close to –1 are predictors of the condition of Not NEET, scores close to +1 are predictors of the NEET condition. Top indicators of NEET status are Facebook pages or categories related to consumer goods, in particular food, beverage, beauty and health (in particular baby and kids goods), TV Channel, Retail and Consumer Merchandise. The use of Facebook appears as a leisure tool and not much as utility or service. Top indicators of Not-NEET status are Facebook pages/categories related to travel, culture, humour and satire, performance art, news media and politics. Further models are being developed for particular cohorts of the population of interest (male/female, under/over 24 years). Table 2 shows some particularly predictive pages of the two-different status.
Table 2: Most predictive Facebook pages of NEET or Not-NEET Status
	Cohorts 
	NEET
	Not-NEET

	Males
	Worky.biz
	Expo2015

	
	Verissimo
	Repubblica.it

	Females
	Prenatal
	MatteoRenziCheFacose

	
	Lidl Italia
	Grey’s Anatomy

	Under 24 years
	Just Cavalli
	Dr. House

	
	Girella
	Barack Obama

	Over 24 years
	Humana Italia
	Il Milanese Imbruttito

	
	ScontieBuoniAcquisto.it
	Report


In general, NEETs visit discount pages, promotions, prize competitions, offers, which can be explained for various reasons. Certainly, NEETs have more free time than workers and students, so they can spend their time searching this kind of pages on Facebook. Moreover, they are pushed by their weaker economic situation, to ensure themselves an acceptable quality of life. Not NEETs have a more active and conscious digital behaviour, and typically they like pages of culture, information, satire, so not closely linked to advertising and media exposure, while NEETs visit more pages linked to the Consumer Merchandise world, and therefore linked to massive advertising campaigns on Facebook.
3.2 Results of Prediction of the Change of Employment Status via Social Media Data

Since we were interested in the change of employment status in three years (from 2015 to 2017), we considered two types of changes: from the NEET Status to the Not-NEET Status and vice versa, from Not-NEET to NEET. We considered only subjects who, in Rapporto Giovani Survey, have responded at least to two surveys, so to have a longitudinal view, and we divided the population of LikeYouth in two subgroups, the NEET and the Not-NEET. In the first groups (N=300), we considered the subjects who have changed the employment status, from the NEET condition to the Not-NEET one. In the second groups (N=1,171) we considered the subjects who have changed the employment status, from the Not-NEET condition to the NEET one. Table 3 shows some particularly predictive pages of the two different changes of status and the AUROC statistics. In the first subgroups, the percentage of the subjects have changed their status is equal to 36.3%, in the second one only 7.2% of the subjects have changed their status. The AUROC statistics are equal, respectively, to 0.57 and 0.55. The information of the most predictive pages of change of status can be particularly useful in order to target campaigns directly within these pages, so to reach the target set with high probability of success. The low values of AUROC statistics are due, probably, by the reduced sample size of these two models, which require significantly larger sample sizes, but they can justify further studies and investment in this project.
Table 3: Most predictive Facebook pages of Change of Status
	
	NEET → Not-NEET (N=300, % of Change of Status = 36.3%)
	Not-NEET → NEET (N=1171, % of Change of Status = 7.2%)

	
	Accessorize Italy
	Chi l’ha visto Rai Tre

	
	Global Test Market
	Omino Bianco 

	
	H&M
	Patrick Dempsey

	
	CESARE CREMONINI
	PayPal

	
	Il Piccolo Principe
	Kiko Milano

	
	Le frasi più belle di Luciano Ligabue
	Universitari Esauriti

	
	Starbucks
	Federica Panicucci official page

	
	Radio Capital
	Perlana

	
	Caparezza
	Eminem

	
	Grey’s Anatomy Le frasi più belle
	Ficarra e Picone pagina ufficiale

	
	Gli Autogol

	Scontiebuoniacquisto.it

	AUROC
	0.57
	 0.55


4 Conclusions

 The study of the employment status change was conducted by two different approaches. In the traditional one, by using two Logistic Regression Models to determine the antecedents of the changes in the employment status (from NEET to Not-NEET and vice versa) with the database of the “Rapporto Giovani”, it emerges that a key determinant seems to be the education level of the respondents: more educated individuals are more likely to exit from the NEET conditions. These results support the importance of education in promoting the social mobility. Moreover, we observe a relevant inverse result concerning the role of the life satisfaction index, only in predicting the entrance to the NEET condition. The second approach is an innovative one, by using social media data as predictors of the changes, with the LikeYouth database, a new Facebook App. Since taking advantage of the Facebook platform popularity, it can reach out to the population in need with relatively limited economic and temporal requirements. The challenges emerging from this approach are related to the engagement strategies. The analysis conducted by LikeYouth on 1,858 young people of the “Rapporto Giovani” panel gave comforting results, both on the sample's representativeness and on the predictive and classifying performance of modelling used on Social Media Data. This analysis also showed the passivity of the young NEETs, which, compared to other peers, appear to be more passive, less entrepreneurial and less oriented to cultural, educational and information interests. However, especially in the males’ cohort, a part of young people visits pages related to labour market and job search portals. Therefore, they begin to implement possible strategies to get out of their status of inactivity. It is important overturning the vision that society and politics often have on the digital social networking tool. They could use as a sort of social activator. The extreme flexibility of social networks has to be exploited in its full potential.
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