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The propensity to employ high skilled employees.
An empirical analysis on Manager and
Intellectual Professions.

Lucia Aiello, Universitas Mercatorum
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Mauro Gatti, , “Sapienza” Universita di Roma

Andrea Mazzitelli, Universitas Mercatorum

Abstract: The paper is focused on a particular dimension of performance of work
organization: the high skills (h-skills) of workers required by enterprises. This choice depends
on the interaction between different variables; in particular, the need of the enterprise to
obtain an economic equilibrium that can be sustainable over time. Thus, this work aims to
consider the role of skills and competences of workers into the hiring propensity of
enterprises. The mission of this research is to verify the main characteristics, which affect the
choice of employing of high skilled employees, in pre-crisis time. In order to not correlate
required skills and financial-economic crisis after 2008, the work refers to the pre-crisis
period (2003-2007). The territory that we have considered is Rome and its province.

The managerial implication is to put in evidence the importance of stimulating and supporting
the hiring policies of workers with high skills and considering their impact on educational
policies. This evidence can create the main conditions to increase the quality of supply of the
labor market and subsequently, the satisfaction of demand of the labor market, namely the
enterprise also.

The suggestions consider the labor market and its actors; in this perspective the mains actors
are the enterprises, since this study shows that the quality of workers is a higher priority for
them compared to the other conditions. In addition, companies that follow this approach are
those that export and operate in international markets and this may be an incentive to other
companies. This study verifies what the previously cited quality conditions are. Finally, one
of the managerial implications is new evidence: for enterprise and its survival the policy
makers may have to be directed towards ensuring the right balance between supply and
demand and not the contractual typology only. From the organizational perspective, the
enterprise should reflect on this aspect: the lever of the contract is not really significant, as we
can see from this study, to stimulate the qualitative aspects of labor demand, namely the
commitment and organizational health.

The analysis is based on the Excelsior's data-base Information System, which collects data on
the recruitment propensity of enterprises, propensity that is confirmed in more than 80% of



cases into recall of the next year; the methodological approach was the logistic regression
model, which was fitted to managers and intellectual professions.

The original contribution is that quantitative analysis explains what the skills and
competences of workers are and what the needs to succeed today in the workplace are. This
may stimulate the organizational behavior and well-being of the worker, as well as the
society. In a rapidly changing world, graduates have to strengthen their cvs in order to
cultivate increasingly higher skills and to convince of their abilities. Companies were already
looking for talents in pre-crisis times.

Keywords
Employability; propensity to employ, well-being; high skills;, Excelsior Information System,
logistic model; Cook’s influence statistic; ROC Curve.

1. Introduction

The enterprise decides the high skills and the choice of hiring based on the
interaction between different variables, which are represented by the need of the
enterprise, to obtain an economic equilibrium that can be sustainable over time. This
equilibrium, depends on changeable general economic conditions, from labor
market, and from technological innovation and at the same time promotes
conditions that allow the acquisition of high performance in terms of labor
productivity and effectiveness, satisfaction and well-being of employees, as the
main elements of the Seiler model revised from Rugiadini (1979). In this model the
environmental variables can be linked to the existing regulatory framework, to the
scientific knowledge, to the detection systems of information, but also to the type of
territorial regulators. Parts of those territorial regulators, in line with this work, are
the institutions that provide training and placement in the labor market. Thus,
technical, institutional, individual and social variables affect organization; thus, the
goal of work is to analyse the propensity to hire workers with high skills,
considering managers and intellectual professions.

In this paper, there is a first set of novel descriptive evidence about labour market in
Italy in order to provide a first base for policy decisions for young workers with a
dynamic perspective.

The work is explorative and the research gap is to verify the mismatch between
entrepreneur needs and workers' characteristics.

In order to reduce the mismatch between demand and supply on the labour market,
we will build a set of databases:

* individual level database containing information about workers and their
characteristics;

* firm level database with structural and economic information about
enterprises and their jobs, together with the job requirements in terms of
skill and qualifications.



Secondly, we will produce a report containing the results of preliminary analysis
carried out on the databases and the estimations about the survey data. The aim is
twofold: to provide a first set of fresh results and build an informative basis for the
inferential analysis

The result, thus, will be the study of the phenomenon of propensity to employ based
on some control variables, with a focus on the Y-generation. This phase will
propose an analysis of h-skills (high-skills), which will build on the logistic
regression model.

The work will focus on the interpretation of statistical data concerning the
propensity of firms in the province of Rome, according to high skills of employees
with profile Manager and Intellectual Profession. This choice depends on two
conditions:

. Availability of territorial data, representative of a significant part of
European scenario.
. The «Manager and Intellectual Professiony is the group of employees

to more high competencies (Brill et al., 2006; Lo et al., 2004;

Khandwalla 2004; Davis et al., 2004; Cheetham et al., 1998; Eraut,

1994).
Although the contractual typology and the mix of contracts used by enterprises are
one of the main tools of labor market, for high skills profile the contract can be a not
key variable. Different variables can affect the relationship between supply and
demand of work, this research aims to verify what variables affect this profile.
In line with this framework we tested three hypotheses, which aim to verify what
characteristics affect on high skills choices.
The structure of the paper is the following. In Section 2, we describe the main
contributions which appear in the literature and we introduce our working
hypotheses. Section 3 will be devoted to the empirical part of the paper by first
introducing the Excelsior Information System that collects data on recruitment for
all levels of education foreseen for each year by firms. Section 4 will develop a
logistic model which explains what skills and competencies managers and
intellectual professions have to acquire in today's workplace in order to be recruited
by companies. The empirical application, particularly, is based on the occupational
needs of enterprises in the area of Rome (Italy) collected by the Union of the
Chambers of Commerce in the period 2003—2007. Section 5 shows the discussion of
the results and the analysis of their managerial and economic implications. Finally,
Section 6 contains some concluding remarks and directions for future developments
in this field.

2. Theory and hypotheses

The organizational studies aim to analyze the impact of occupational policies to
promote the employment on both organizational performance and productivity of



individuals. Many researchers consider that competitive success of an enterprise is
derived from the value of people, which are the holders and the creators of human,
social, and intellectual capital. The organizational analysis, therefore, cannot be
separated from economic sectors, markets, regulations issued by government, and
dominant values of a territory that influence the life of a company (Rugiadini,
1979). The previous literature can be divided in two main directions: the studies,
examining the impacts of flexible work environment on labor productivity and
organizational performance; the discussions about temporary work, which usually
understood as precarious work. These studies found positive effects on individual
performance/commitment/job satisfaction (Lonnie, 2012).

Other studies show that a flexible work is negatively associated with absenteeism
and turnover rates (Stavrou, 2005; Maxwell et al., 2007). In recent years, the
increase in temporary work has intensified the debate about the relationship between
temporary employment and health and safety. Employees with atypical contracts
associate their position in the company as transient and perceive the segmentation
between themselves and core-workers; this fact conditions the increasing level of
conflict and the origin of the social exclusion phenomenon (De Witte et al., 2003).
The first objective is to analyze the propensity of selected enterprises on hiring
workers by skills and characteristics of the labor market.

The propensity to employ individuals with high skills could depend on norms and
incentives can condition the propensity to hire. In the literature there is different
definition of talent; Tansley considers that «organizational talent, in order to be
identified and developed, must be visible, stimulated and nurtured, and the first step
to this is to have an agreed organizational definition of talent, with many views of
the nature of the talent» (Tansley, 2011, pp. 266-274). The author defines talent
management as a systematic and dynamic process of discovering, developing and
sustaining talented individuals (Tansley, 2011). What works in the talent
management process depends on the context and the way the organization
implement practices.

Moreover, the talent consists of those individuals who can make a difference to
organizational performance, either through their immediate contribution or in the
longer term by demonstrating the highest levels of potential (Davies et al., 2011).
Talent sourcing (Adam, 2009) has a critical question in businesses. The firms
require new and innovative skills. Innovation, market needs, crisis had put in action
the attractiveness of specific and particular talents, which are becoming a critical
capability and dependent on diversity management (Ng et al., 2005), evolution of
network and innovation (Perrone, 2004). Many organizations are now accelerating
spending on HR, and on training and workforce development, but most are still
some way from having fully integrated talent management processes and the sorts of
capabilities needed to respond to the wider challenges of talent shortfalls and
competition.

Organizations that are able to leverage and multiply their talent effectively to drive
high performance, we term as a “talent-powered organization” (De Bettignies, et al.,
2008).



Given the demands of work knowledge and the increased strategic importance of
human capital, broad investments in employee capability development should be a
top priority for all firms.

Heretofore to analyzed propensity to employ we define the high skills worker, that
is a main part of phenomenon investigated.

Competencies are the set of skills, knowledge and behaviors needed for an
individual to carry out his or her role effectively. Skills are what the individual is
able to do, develop from learning and experience. Knowledge is what he or she
knows or needs to know to apply these skills and carry out the role or task, and
behavior, or attitude, is know the individual needs to act to be most effective
(Cheese et al., 2008, p. 91).

Economic change has created the new phenomenon of the “knowledge worker” and
has transformed the concept of labour into talent, a new kind of productive resource.
It suggests that capabilities for productive transformation reside in the sphere of
knowledge, and therefore in the “non-material” sphere of the economy. Capabilities
are intangible (Nubler, 2014). The new concept of worker is a mix of the specific
combination of knowledge, skills and attitudes.

The rise of the celebrated knowledge worker is a reflection of changing skill
requirements in the workforce. The knowledge economy constantly redefines the
skills it demands from current workforces. In particular it requires ever higher-skills
or greater competencies associated with information technology systems that
develop capabilities. Problem solving skills, ability to innovate, leadership skills at
all levels, team working and people management skills are other important primary
skills for every modern organization. On the other hand, the priority is to make sure
that the hiring development programs are closely tailored to the firms specific
competency gaps and needs of the critical workforce areas. Workforce development
is a critical competency for all organizations, especially in business and sectors
where employees’ knowledge, skills and capabilities are the main tools for creating
value (Cheese et al., 2008).

Since, the competitive enterprises, in terms of innovation and competitiveness;
make choices concerning recruitment especially in reference to their business needs
(Hsu et al., 2000; Pinjala, et al., 2006; Sparrow, 2007) this means that the
innovative enterprises can be oriented to market and to customers: qualitative
process. In the opposite case, companies risk losing the opportunity of strategic
survival in the long term and their competitiveness. In this overview, the expected
results would be a major contribution to improving the behavior and satisfaction of
workers and organizational performances, through a major accordance between
needs of the labor market and development of system competences (educational
system, development policies, and others) of the labor market.

In some contributions, the relationship between contractual typology and trust levels
has been highlighted, where non-permanent contracts impact on the psychological
climate in general, and even on the credibility of the organization that workers
employed on a permanent basis have (Zijl, 2006). A huge number of scientists



(Beckmann et al., 2009; Chadi et al., 2013) have also examined the influence of
employment nature on job satisfaction levels.

In this research we propose that for high skilled profile the contractual typology is
not crucial.

Hypothesis 1: There is no correlation between propensity to employ an h-skill
manager and a particular typology of contract.

Therefore, we firmly believe that the contractual typology does not influence the
choice to hire.

Different authors, such as Morrison (2014) in recent studies, have shown that some
qualifications have a strategic role in the employability process. The author analyzed
that the concept of employability is framed around two themes analyzed through a
Bernsteinian conceptual analysis (Beck et al., 2005), transferable utility of an
Education Studies degree for employment in the jobs, and importance of class and
gender in employment in the jobs. An important result is that «the students did not,
generally, see either of the two business/finance jobs as completely closed to them
in terms of class and gender-related constraints, there was a clear perception that
their degree did not provide them with the necessary skills for employment within
these jobs. This represents a rejection of dominant discourses regarding transferable
graduate skills and challenges assumptions of graduate occupational mobility»
(Morrison, 2014, p. 17).

In the literature, some authors (Bowles, 2014; Greenhaus et al., 2009; Light et al.,
2009) demonstrated that the educational system should take into account the real
needs of the labor market. In particular, the relation between these real requests of
firms and the educational system regards three potential results: 1. direct result, it
increases the «occupability»; 2. indirect result, it increases the workers satisfaction
and employees’ wellness (Jackson, 2013; Parks et al., 2008; Roslender et al., 2006;
Ho, 1997); 3. Indirect result, it increases the employers’ wellness (Berry et al.,
2010).

The authors showed there is «little evidence that the type of performance measure
(ratings vs. productivity measures) or type of job (professional vs. nonprofessional)
moderated the relation between age and performance significantly. However, for
very young employees the relation between age and job performance was consistent
and modestly positive» (McEvoy et al., 1989, p. 11). Schlimgen (2011) verified that
the factors that affect on hiring decisions are: young age and technology matter.
Therefore, in this study, the technology and age interact to impact hiring and skill
evaluations. Since 1960, in a study by Becker (1962), the role of human capital in
firms is a critical key for sustainability and development of business. In this
overview, we start from a study by Sargent (2013) that defines the androgynous
manager. That is “organization man” with «characteristics in corporate managers
and views the manager as rational to the point of using as little

emotion as possible in decision-making is being replaced by a concept that places
equal emphasis on human relations skills and rational problem-solving skills»
(Sargent, 2013).



Hypothesis 2: For h-skills the firms prefer to hire graduates and there is an
important link between the combination age/work-experience.

Although, the literature has not extensively tested the correlation between age and
work-experience. The analysis of some cases (Accenture, others) shows that the
propensity to employ could shadow the following mix age/work-experience: Y-
generation (less than 35)/generically work-experience.

At this stage, the last research question is: do enterprises require high skills to
workers only in crisis-time, when there are stronger competitive elements (thus,
economic, financial and socio-cultural crisis)? The problem is an emerging split
between unemployable workers — those who do not have the specific knowledge or
skills needed in the future — and the in-demand workers, who have these things in
abundance, «the current employment crisis is not just a short-term problem caused
by the recession» (CGMA, 2014, p. 5). Changes in levels of employment and the
nature of work caused by advances in technology (Autor, 1998) suggest longer term
structural changes, which have led to a global crisis where unemployment and skill
shortages are occurring simultaneously (OECD, 2013a&b)

At this point, in full agreement with Knowledge Theory (Hislop, 2013; Fuller, 2012;
Van de Ven et al., 2006), the employers prefer to go on the quality of the employee
rather than on generic characteristics of the labor market (Melnikas, 2013;
Samulevicius, 2013; Lobanova et al., 2012).

The last hypothesis verifies if the employability needs of firms in pre-crisis time are
high skilled workers, thus the worker with h-skills is not typical of a crisis time
only.

The problem is an emerging breaking up between unemployable, generic workers —
individuals who do not have the specific knowledge or skills needed in the future —
and the in-demand workers, who have the knowledge capabilities in abundance
(Dawson, 2000).

Hypothesis 3: Propensity to hire high skilled workers is not typical of a crisis time
only. Verifying that before the crisis the companies were already looking for talent
or that the planned recruitments were directed to the most qualified professions.
Young adults have been hit particularly hard in recent years. The level of youth
unemployment had already been rising since long before the recession, however.
The situation improved during the boom immediately before the financial crisis of
2008, meaning the recent increase in youth unemployment is a rebound to pre-crisis
levels.

Advances in technology have improved the prospects for individuals with the
highest levels of skills and education and reducing the need for people to perform
routine or manual tasks. The jobs of the future will require overqualified skills: it
will be necessary to maintain transferable skills so as to be agile whenever the next
change happens (OECD, 2013a). Employers call the process of inducting new
recruitment “on-boarding”. They often prefer to hire candidates who already have
the skills and experience they need (Cheese et al., 2008).

This problem is not new, but the employment crisis and the unprecedented
proportions it has assumed means it must be addressed as a matter of urgency.



3. Data and variables

3.1 Database construction

This work was carried out using the data set provided by the Excelsior Information
System for the years 2003-2007 for the province of Rome. The set contains a wide
articulation of data relating to the planned recruitment of a sample of firms, with
reference to the years 2003-2007. The Excelsior survey is conducted by the Italian
Union of the Chambers of Commerce (Unioncamere) and funded by the Ministry of
Labour (through the European Social fund). This survey is part of the official
statistics produced on an annual basis within the Italian National Statistical System
(SISTAN).

Every year (since 1997) the survey covers a sample of over 100000 private
enterprises operating in Italy and provides detailed information on the characteristics
of the labour demand in the country. The database provides forecast data on labour
market trends and on occupational needs of enterprises on an annual basis in
addition to the number of employees that the firms plan to recruit during the year.
The data available cover several qualitative aspects, among which:

a) the specific occupations employers are looking for;

b) the educational level and the field of studies required;

c) the preferred age of candidates;

d) the experience;

e) the need to provide post entry training;

f) the difficulty of enterprises in recruiting the profiles required.

The Excelsior survey covers private enterprises that operate in industry and services;
agricultural activities and the Government sector are excluded. The Excelsior
survey provides concrete support for: assessing the actual needs of enterprises and
their changes over time; better matching between labour supply and demand; the
definition of policies on education and professional training.

The Excelsior survey provides concrete support for: assessing the actual needs of
enterprises and their changes over time; better matching between labour supply and
demand; the definition of policies on education and professional training.
Meaningful variables were chosen from the Excelsior database, which allow the
mapping of the professional profile of potential employees. Thus, it is possible to
identify the skills that individuals must possess in order to be employed by
companies.

3.2 Managers and intellectual professions

The Excelsior database shows the occupational needs of enterprises: data are
available, by sector of economic activity, by occupation expected, and by type of



skills required. In this work we have considered both the most important
characteristics of the labor market and the meaningful skills required of workers.
First of all for the province of Rome we classified into 16 occupational groups the
500 meta-occupations, used in the ISTAT survey of workforce, following the
classification scheme typical of Excelsior (Tab. 1.1).

Those clusters are homogeneous with respect to the cognitive content of the
professions that you belong to. In addition, each of these groups presents in the
period 2003-2007 for the province of Rome a question of personal exceeding 1% of
the total. This choice is dictated by the fact that the logistic model is ill-suited to the
prediction of rare events.

Table 1.1 — Recruitment forecasts by professional groups. Rome — Years 2003-2007

Absolute values % (of total)

Managers and intellectual professionals 22956 9.1
Life science professionals, engineering and associate professionals 10554 4.2
Health professionals 5229 2.1
Administration and finance professionals 20676 8.2
Personal care workers in health services 3576 1.4
General office clerks 19696 7.8
Client information workers 15251 6.1
Qualified people in the business activities 25011 9.9
Qualified people in tourism and hotel 19913 7.9
Other qualified professionals 13770 55
Mining and construction labourers 20900 8.3
Skilled workers in the metalworking and precision engineering 13310 53
Other skilled workers 3921 1.6
Semi-qualified workers 4411 1.8
Conductors of vehicles, mobile machinery and lifting 12681 5.0
Elementary occupations 40110 15.9
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Then we proceeded to further aggregate the sixteen occupational groups. We
considered five large clusters, more homogeneous in relation to the intellectual
content of the professions and the title of the study, defined as follows: Intellectual
and professional technicians; Clerks; Qualified professionals; Skilled workers;
Semi-qualified professionals and elementary occupations. For the purposes of our
work, the intellectual profession and technical profession groups were distributed
(as shown in the following table), according to what was described earlier about
competencies and high skills: the jobs of the future will require more advanced and



specialized skills. The shortage between the demand and supply of talent is likely to
continue to increase, notably for high skilled workers and for the next generation of
business executives. Now organizations need to place greater emphasis on attracting
human capital rather than financial capital. Companies with the ability to foresee
their business needs and their workforce needs — especially for high skills — will
gain a decisive competitive advantage.

Within the group we selected the managers and intellectual professions as the
dependent variable , which corresponds to 36,4% of total recruitment among high
skill jobs demanded by employers. This is a binary variable with two outcomes:
hiring of managers and intellectual professions or hiring other professions.

Table 1.2 — Recruitment forecasts by Intellectual and technicians profession group — Rome — Years
2003-2007

Absolute values % (of total)

Managers and intellectual

professions 22956 36.4
Life science professionals,

engineering and  associate

Intellectual and technique professionals ) 10554 16.8
profession Health professionals 5229 8.3
Administration and finance
professionals 20676 32.8
Personal care workers in health
services 3576 5.7
Total 62991 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

3.3 Causal variables and control variables

Meaningful variables were chosen from the Excelsior database, which allow the
mapping of the professional profile of potential employees. Our independent
variables can be measured at any level, as in ordinary linear regression. First of all,
we divided the explanatory variables in two different groups: causal variables and
control variables. We used the causal variables to verify the working hypotheses,
namely to estimate the direct effect of some characteristics both the labor market
(type of contract) and employees (age, experience, level of education) on the
propensity to hire high skill workers by enterprises. Afterwards, we introduced
different typologies of control variables that may affect upstream the hiring of high
skills professions, regardless of the type of competencies:

1) a first set of variables that describe the characteristics of enterprises: type of
sectors, size class of enterprises;

2) a second group of covariates which summarize the competencies and job specific
skills that enterprises consider very important for candidates: language knowledge,
computer knowledge, training, gender;

10



3) for the generic characteristics of labor demand, we added the following two
variables: difficulty to fill jobs by occupation, professional level.

Thus, it is possible to identify the skills that individuals must possess in order to be
recruited in companies. In particular, the variables taken into account in the period
2003-2007 for the province of Rome, which refers to the entire sample of
approximately 251,000 new employees (see appendix).

4 Analysis of the logistic model

4.1 Method

Much social science data consists of categorical variables (Agresti, 2002). Familiar
examples are religion, nationality, residence, level of education and social class. The
categories may be unordered (religion, nationality) or ordered (degree of
disablement, attitude to a social question). The simplest categorical variable is one
with just two categories. Simple examples are Yes/No or Agree/Disagree responses
to questionnaire items. We consider the use of the binary variable, coded 0 or 1, as
explanatory variables; hence we are interested in the relationship between a binary
response variable and other explanatory variables.

The paper introduces the binomial logistic model to investigate the validity and
effectiveness of the professional skills required by the companies in the province of
Rome in the period 2003-2007, in order to know the dynamics on the main features
of the demand of professions into the labor market. The aim is to measure the link
between the ability performing a certain activity of an individual and a set of
characters that describe the situation in the business world.

We introduce a statistical framework in order to predict the presence or absence of a
certain characteristic (for instance the applicants may be engaged to perform a given
profession rather than the other) with respect to a set of independent variables, the
so-called covariates or predictors, which represent the distinguishing features of the
working world (education, knowledge of languages and computing, age, experience,
training courses, sector of economic activity, size class, the type of contract, etc).
Regarding the characteristics of the labor market these can be identified with the
independent variables x;; x; ...,x) that represent K covariates related to the i-th unit.
These variables are used to describe the behavior of the binary dependent variable
Y; thus defined:

Y= {1, hiring an applicant for the profession i
10, otherwise

where index i = 1,...,N indicates the generic profession. For a binary response

taking the values 0 and 1 (success and failure), the expected value is simply the
probability, z, that the variable takes the value one, i.e., the probability of success.

11



We could model T directly as a linear function of the explanatory variables and
estimate the regression coefficients by least squares, but there are two problems with
this direct approach: 1) the predicted value of 7, &, given by the fitted model should
satisfy 0<z<1; unfortunately using a linear predictor does not ensure that this is so.
2) The observed values do not follow a normal distribution with mean z, but rather
what is know as a Bernoulli distribution (Everitt, 2002). A more suitable approach is
to model 7 indirectly via what is known as the logit transformation of =z, i.e., /n[s/(1
—m)]. This leads to the logistic regression model given by

logit(n) = log (ﬁ) =By th it B €))

The logit of a probability is simply the log of the odds of the response taking the
value one. Equation (1) can be rewritten as:

exp(ﬁ0+ﬁ1x1+. . .ﬁkxk)
1+exp(ﬂ0+ﬂ1x1+...ﬂkxk)

©)

T[(x] X25e - '5xk)=

The logit function can take any real value, but the associated probability always lies
in the required [0,1] interval. In a logistic regression model, the parameter f;
associated with explanatory variable x; is such that exp(f) is the odds that the
response variable takes the value one when x; increases by one, conditional on the
other explanatory variables remaining constant. The parameters of the logistic
regression model are estimated by maximum likelihood (Everitt, 2002; Collett,
2003).

4.2 Results

We applied the logistic regression model to the cluster of intellectual and technical
professions, consisting primarily of individuals in possession of a degree.

We analyze the main findings for the professional group managers and intellectual
professions, in which the dependent variable is classified in the following way: it is
assigned the value 1 if the expected assumption concerns the nature of the
profession in question whereas it is assigned the value 0 if the recruitment is carried
out to fill other specializations (in this case the technical professions).

Casual variables linked to the hypotheses - Regarding the qualification possessed
by individuals, the logistic regression (Table 1.15) shows a positive association
between the intellectual professions and management positions with degrees in other
branches of engineering (exp(f) = 1.897) and the scientific, mathematical and
physics fields (exp(f) = 4.672) while for a degree in chemistry and pharmacology
there is a strong association with the group managers and intellectual professions
(exp(B) = 3029.020). This is because the chemical and pharmaceutical graduates are

12



present almost exclusively in the cluster in question rather than between the
Technical professions. Potential employees of over 35 years old more likely to be
hired to carry out the managerial and intellectual rather than technical professions
compared to individuals for whom age is not required (exp(f) = 2.515). Those who
own a job specific experience have more opportunities to be hired (exp(ff) = 1.654)
than those who have no experience.

Control variables — Analyzing the control variables, we show:

*  a positive association between employment and knowledge of a language
(exp(B) = 1.333) or knowledge of information technology (exp(f) = 4.209).
From the analysis it appears that the individuals who are hired to perform
managerial tasks and intellectuals do not attend further training courses.

» the economic sectors which correspond to a value of odds ratio greater than
one are more likely than the reference category (private education and
training services) to take on an employee able to carry out intellectual and
managerial professions . In particular, the manufacturing sectors as well as
service sectors such as ICT and telecommunications, business services
(excluding computer science) and other services, denote a positive
association with the cluster managers and intellectual professions, for the
recruitment of an individual with the skills required;

* the medium-sized enterprises (50-249 employees) are more likely to hire
managers and intellectual professions

* the odds ratio of the Hard to fill jobs variable is 2.041, while the companies
are indifferent on hiring between men or women;

+ there is a strong correlation with the senior level (exp(f) = 7182.947),
confirming the fact that the leaders or experts in intellectual professions
with executive functions are almost all inside the cluster that we
considered. However, we can see a strong relationship between the level of
employees and executives (exp(f) = 78.781) rather than with the category
(reference) of the workers.

The analysis carried out so far has only considered the relationship between the
dependent variable and the predictors reckoned individually. Now we introduce the
meaningful interactions between pairs of independent variables with an odds ratio
greater than one. The aim is to improve the predictive ability of the model while
respecting the principle of parsimony. Examining the level of education, we showed
the interactions between the Educations with the following predictors: Age,
Experience, Further training courses, Hard to fill jobs.

The outcomes of the odds ratio display, such as the high-school diploma and degree
in electronic engineering that had previously shown a negative tendency towards
hiring people with skills in management and intellectual professions now exhibit a
positive relationship if combined with the following modalities of the variable age:
up to 24 years and 24 to 34 years.

This means that companies, in the planning of their assumptions, allocate a quota to
school leavers and graduates in Electronic Engineering as well as a reserve for new
graduates, of age not exceeding 24 years, in Mathematics, Physics and scientific
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disciplines (exp(f) = 5.012). In addition, for university graduates in electronic
engineering over the age of 35, the odds ratio continues to be greater than unity
(exp(f) = 4.117). This implies a greater chance of one of them being employed to
carry out the intellectual professions or managerial rather than in other technical
professions. The interaction between Education and Experience shows that the
graduates and the electronic engineers with generic work experience have better
chances of being employed as managers and intellectual professions rather than as
technicians. In other words the companies are willing to hire graduates with no
relevant experience but with specific knowledge of the profession, who possess
skills and talent. The relationship between Education and Further training courses
shows how both the graduates in Economics and Statistics, in Electronic
Engineering and other sectors of Engineering, with respect to holders of a generic
degree are more likely to be engaged in the cluster of managers and intellectual
professions rather than in the more technical professions (odds ratio greater than
one). Finally, the combination between Education and Hard to fill jobs demonstrates
that there is difficulty in finding graduates in chemistry and pharmaceutical
disciplines (exp(f) = 2.150).
More information on the skills required of individuals may be inferred from the
interactions Age - Experience, i.e. combinations that are based on a learning process
in the time necessary for the performance of the profession. In particular, from these
relations, we can deduce that there is a positive association between being hired to
perform intellectual, managerial professions, compared to the employment as
professional technicians, for those who:

* Are aged under 24 years but who possess specific experience in the sector

that is hiring or generic experience of work;
*  Are aged between 24 and 34 years with specific experience of the profession
or generic work.

Finally, combining the sectors of economic activity with the size class, we denote a
positive relationship (odds ratio greater than one) between those who belong to the
cluster of Managers and intellectual professions and the micros and small
enterprises, regarding the following industries: wholesale and retail trade, (including
repairs), hotels, restaurants, catering and tourism services, transport and postal
activities, Banking, insurance and financial services and operational services (real
estate services, rental, cleaning, security). The micro-enterprises of paper, printing
and publishing industries, of Electrics, electronic, mechanics and means of
transport, and of the construction sector have positively influenced the recruitment
of management and intellectual professions while for the other manufacturing
industries, previously excluded, there is a positive association with the employment
only for small-medium enterprises. The sector of Transport and postal activities is
the only one that shows a positive correlation between the employment of mangers
and intellectual professions and average size (50-249 employees) of the firms

(exp(B) = 1.804).
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5 Discussion and managerial implications

The work shows that the assumptions tested, are validated from the results of
analysis. The empirical analysis thus, highlights that there is no correlation between
the workers with high skills and the contractual typology. The contractual
typologies are all utilized indifferently by employers, since they are required in
equal statistical significance, so, the exp(f) is: 1. for "permanent contract" is 1.264;
2. for “fixed-term contract” is 1.212; 3. for "apprenticeship contract" is 1.909. The
employees with high skills are employed through all typologies of contract. So,
there is no correlation between h-skill workers and a particular typology of contract.
This could go to conclude that the quality of worker, the commitment and the
organizational health are not necessary for enterprises, but it is not along this line
which the hypothesis 2 and 3 are positioned.

The data analysis, in fact, proves that the typology of degree is the main
characteristic required. The employers want workers that have high competence; the
sex or age are not affected. The "generic" school-leaving certificate and the degree
in electronic engineering are the main typologies. Considering age, the firms prefer
to hire workers with h-skills who possess a particular typology of degree. In general,
the Y-G must have a broad experience. At the level of preferences those under 24
years must have specific experience in the industry; for those over 24 years-35 year
experience is generic or specific in the working position.

Regarding the qualification possessed by workers, in fact, there is a positive
association between the intellectual professions and management positions with
degrees in engineering (exp(f) = 1.897) and in scientific, mathematical and physical
degrees (exp(f) = 4.672). Following the degree in economics and statistics (1.103)
and degree in chemistry and pharmacology, where there is a strong association
between group managers and intellectual professions (exp(f) = 3029.020). The data
analysis validates that the propensity to hire high skilled workers is not typical of a
crisis time only. The interval of time that we considered is 2003-2007, in this time
the employers were already looking for talent and the planned recruitments were
directed to the most qualified professions. This research has, as its main result, that
the high skills for worker are the strategic characteristic that affect hiring propensity
(Saar et al., 2014). Employers who want high skills are more focused on
competence than on age and gender, as opposed to the past when, these were
determining factors.

In a managerial implication overview, the study has confirmed that companies
prefer to hire h-skilled workers who possess a particular typology of degree, and
specific knowledge.

Through this work we have verified that in pre-crisis time the companies were
already looking for talent and that the planned recruitments were directed to the
most qualified professions; thus, we can assume that the propensity to hire high
skilled workers is typical of a crisis time only.

The managerial implication concerns the labour market and its actors. The mains
actors are the enterprises, because this study shows that quality has priority over the
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other questions. In addition, companies that follow this approach are those that
export and operate in international markets and this may be an incentive to other
companies.

A particular typology of degree and specific knowledge are the mains motives of
employment.

For an enterprise and its survival it could be necessary that the policy makers ensure
the right balance between the supply and demand.

An awareness of all the labor stakeholders of these results would allow to build an
educational set (social and business) based on the kind of degrees which have a
greater effect on employability.

The policy makers could take into consideration the employment support policies
through more targeted educational policies, according to the real needs of the
enterprises. In this way, the individual that enters in labor market is aware of the
skills profile required by the market. In addition, the operators (i.e. mediators,
employment centers, and others) of the labor market can provide more support for
the offer of work, integrating the real needs of the enterprises with the needs of
workers (Finegold, 1991).

Considering early results, the enterprises could acquire the tool for implementing
the commitment between employers and employees, ensuring the right balance
between supply and demand, but the contractual typology is not the main tool.
However the enterprises could consider integrating it with other tools and
conditions, which can be linked to private and organizational level.

The last managerial implication of this analysis is the opportunity to provide a first
base for a map of the high skills profile that takes into account the integration
between the worker's characteristics and those of the enterprises, in order to provide
positive stimuli on social policies.

6 Conclusion and future research

This research explains what skills and competencies workers need to succeed in
today's workplace and in detail the type of excellence employers are looking for. In
a rapidly changing world, the graduates have to strengthen their cvs to cultivate high
skills to convince recruiters of their abilities in seeking a permanent job. A valuable
aid is the Excelsior Information System that collects data on recruitment for all
levels of education foreseen for each year by companies. The Excelsior Information
System also provides forecasts of the labor demand in Italy up to 2017. The
forecasts comprise the private sector, the Public administration and several non-
profit segments; they include all types of contracts that are available by sector, by
occupation and by level and field of studies.

This study verifies which previously cited quality conditions there are. Finally, one
of the managerial implications is new evidence: for an enterprise and its survival the
policy makers may have to be oriented towards ensuring the right balance between
supply and demand and not the contractual typology only. From an organizational
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perspective, the enterprise should reflect on this aspect: is the lever of the contract
not really significant? From this study it has emerged that no, the contracts are not
tools to stimulate the qualitative aspects of labor demand, namely the commitment
and organizational health. But is it true?

The future project is articulated into two main phases. The first one is to analyze the
propensity of firms to hire, by type of contract, and compare it with some economic
and financial performance indicators, also considering the impact of national
legislation. The aim is to identify the trend of mix-contract-performance and the
propensity that enterprises will hire. The second goal is to analyze if the companies,
that would like to achieve higher levels of performance, should move towards a mix
of contracts linked to organizational behavior and behavior of the employees. The
managerial implication concerns the opportunity to provide a map of the mix of the
contractual types that takes into account the integration between the expectations of
the Y-generation workers, and the professional profiles required by the firms, which
may stimulate the organizational behavior and the well-being of workers. The main
product of the two phases of the project is a model that will trace the map of
Customer Relationship Work (Y-G CRW) and proposes an “optimal” integration
between labor supply and demand.

Starting from this work we will consider, in a future research, the propensity to hire
for mapping the worker's skills profile worker; from a managerial perspective the
propensity to hire can be a predictor of the enterprises' behavior (Aiello et al., 2014).
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Appendix A
A. Statistical inference
A.1. Goodness-of-fit statistics

Logistic regression is one of the most frequently used statistical methods as a
standard method of data analysis in many fields over the last decade. However,
analysis of residuals and identification of influential outliers are not studied so
frequently to check the adequacy of the fitted logistic regression model. Detection of
outliers and influential cases and corresponding treatment is very crucial task of any
modeling exercise. A failure to detect influential cases can have severe distortion on
the validity of the inferences drawn from such modeling. Examination of the data
for failure of the model has been called model criticism (Box, 1980, 1983). There
are four important areas in which failures of the model may occur. 1) mis-
specification of the probability distribution; 2) mis-specification of the link function;
3) the occurrence of aberrant observations distorting either the probability
distribution or the parameter estimates from the model; 4) mis-specifications of the
systematic part of the model ,leading to incorrect interpretations.

Competing models in a logistic regression can be formally compared by a likelihood
ratio (LR) test, a score test or by Wald’s test (Hosmer et al., 2000; Sarkar et al.,
2010). The three tests are asymptotically equivalent but differ in finite samples
(Therneau et al., 2000). Nevertheless in many practical applications the tests will all
lead to the same conclusion. The logistic regression model also has similarities to
the analysis of variance and multiple regression models. Again a linear combination
of explanatory variables is involved, although here the expected value of the binary
response is not modeled directly but via a logistic transformation. In fact all three
techniques can be unified in the generalised linear model (GLM), first introduced by
Nelder et al., 1972). Estimation of the parameters in a GLM is usually achieved
through a maximum likelihood approach (McCullagh ef al., 1989).

A.2. Residuals and diagnostic analysis

Frequently in logistic regression analysis applications, the real data set contains
some cases that are outlier; that is the observations for these cases are well separated
from the remainder of the data. These outlying cases may involve large residuals
and often have dramatic effects on the fitted maximum likelihood linear predictor
(Sarkar et al., 2011). It is therefore, important to study the outlying cases carefully
and decide whether they should be retained or eliminated and if retained, whether
their influence should be reduced in the fitting process and/ or the logistic regression
model should be revised (Hosmer et al., 2000; Menard, 2002). In this section we
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quote some standard results for residual analysis. Residual analysis for logistic
regression is more difficult than the linear regression models because the responses
take on only the values 0 and 1. Thus the i-th ordinary residual will assume one of
the two values as follows:

,{1-:?,-, if ¥=1
47z, if Y,=0

The Pearson residual e; for the i-th observation from the model is:

~

&

e4 = —
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The Pearson residuals are directly related to the Pearson y’goodness-of-fit statistic.
The square of Pearson residual measures the contribution of each binary response to
the Pearson chi-square test statistic but the test statistic does not follow an
approximate > distribution for binary data without replicates. The Pearson residuals
do not have unit variance. A better procedure is to further standardize the ordinary
residuals by their estimated standard deviation that is called studentized Pearson
residuals. The standard deviation is approximated by:

[2(1-2) (1-h;)] 2

where
4,
H=(W) Px(xXmx) () 2

h;; is the i-th diagonal element of the non estimated hat matrix H, whereby in
logistic regression it is called hat diagonal or Pregibon leverage and measures the
leverage of an observation. The studentized Pearson residuals se; are defined as:

€;

se=——
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Studentized Pearson residuals approximately follow the standard normal distribution
for large (n = 30) sample and it can be used as an approximate x? distribution.
Studentized Pearson residuals are primarily helpful in identifying influential
observations and those build in information about the influence of a case, whereas
Pearson residuals do not. More influential cases with high leverages result in high
studentized Pearson residuals (Sarkar ef al., 2011). Deviance residuals are another
type of residuals useful for identifying potential outliers or mis-specified cases in
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the model. They follow approximately the normal distribution more than the
Pearson residuals (McCullagh er al., 1989). Other statistics, functions of the
residuals and/or the influence values hy;, are also used by several authors. These
measures have been developed for the purpose of identifying observations, which
are influential relative to the estimation of the logistic regression coefficients (Midi
et al., 2009). The change in the value of the estimated coefficients is analogous to
the measure proposed by Cook (1977) for linear regression. It is obtained as the
standardized difference between / and 3(-1')’ where these represent the maximum

likelihood estimates based on full data set and excluding the i-th case respectively
and standardizing via the estimated covariance matrix of J. Thus a linear
approximation of Cook’s distances is given by (Sarkar et al., 2011):

2
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A.3. Goodness of fit of the model

In order to assess the goodness of fit of the model, we compute Cook's distance as a
measure of influential cases (Cook, 1998; Hosmer et al.; 2000, Jensen et al.; 1997).
The index is distributed as a generalized F statistic. We will rely on the traditional
method for interpreting Cook's distance which is to identify cases that either have a
score of 1.0 or higher, or cases which have a Cook's distance substantially different
from the other. The influence diagnostic must be larger than 1.0 for an individual
covariate pattern to have an effect on the estimated coefficients. The graph 1.1
shows the predicted probabilities of the binomial logistic model with respect to the
change in deviance; in the graph 1.2 we plot the Cook’ distances together to the
predicted probabilities (Jennings, 1986). In particular, in the first graph the
increasing curve from left to right represents the cases in which the dependent
variable has a value equal to 0, namely represents the cases of individuals who are
hired with specializations different from those managerial and intellectual. On the
contrary the descending curve from left to right represent cases of applicants
required by companies to fill the role of executives and experts in intellectual
professions. In the first curve of graph 1.3, outliers are related to situations showing
a high predicted probability, since the probability is related to the recruitment of
executives and experts in intellectual professions. Differently, for the second curve,
outliers are linked to a low predicted probability, in view of the low probability of
employment of managers and intellectual professions when the demand for
recruitment by companies is high. In the graph 1.3 some outliers display cases in
which there is a change in deviance above the level 10.00 with probability close to
one. The presence of these outliers can be partly attributed to the fact that in the
logistic regression were considered to be only significant interactions between pairs
of predictors and not interactions of higher order, to respect the parsimony’
principle. Outliers correspond to the points that are significantly distanced from the
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cloud located mainly in the lower part of the plot. Even in these situations are
highlighted outliers especially for values of the Cook’ influence statistic greater than
0.2.

A.4. Model validation

Classification table from output result summarizes the observed group and the
predicted group classification. It is possible estimate the ratio between the
probability to search an individual with the skills of managers and intellectual
professions and the probability to ask a subject specialized in other professions. The
table 1.16 gives the number of misclassifications obtained by fitting the data in the
logistic regression model. The event observed and expected are coded as follows: 1
if the request relates to hiring an individual who belong to the cluster of managers
and intellectual professions, 0 for other specializations (technical professions). The
logistic model provides a correct classification equal to 90.1% for those who are in
possession of a qualification different from the managerial and intellectual, while
for individuals possessing the skills in question, the correct prediction is equal to
77.0%. The overall percentage of correct predictions is equal to 85.3%, thus there is
a probability of 85.3% to be able to predict the actual employment of a person with
managerial and intellectuals skills.

A.5. Roc Curve

A measure of goodness-of-fit often used to evaluate a logistic regression model is
based on the simultaneous measure of sensitivity (True positive) and specificity
(True negative) for all possible cut-off points. The area under the ROC curve ranges
from 0.5 and 1.0 with larger values indicative of better fit (Hanley et al., 1982;
Henderson, 1993). The first measure (sensibility) refers to the probability that a
subject who belongs to the cluster of the managers and intellectual professions is
classified correctly. The specificity, on the contrary, represents the probability that
an individual who does not belong to the cluster in question is classified correctly,
namely its complement to 1 describing the probability that is not classified correctly.
With a view to meet the requirements of sensitivity and specificity we chosen a
critical value equal to 0.5316, which implies that all values above the critical level,
correspond to entities that belong to the cluster of executives and professionals and
intellectuals who are classified as experts to those professions. The probability of
correctly classifying an employee to the intellectual and managerial professions is
equal to 74.7% and the probability of not properly classify a worker who performs
other duties is 7.9%. The table 1.17 shows that the model with interactions is
slightly preferable to the simple model in terms of prediction (Sweet, 1998), given
that the area below the ROC curve is greater for the more complex model, taking
into account the over-fitting question also. The value of the area under the ROC
curve is equal to 0.916 in the model with interactions while in the simple model is
equal to 0.901.
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Appendix B

Tables and graphs

Table 1.3 - Recruitment forecasts (number of employees) by sector of economic activity . Rome - Years 2003-2007

Absolute values % (of total)
Other manifacturing industries 6510 2.6
Paper, printing and publishing 2156 0.9
Electric, electronic, mechanics and means of transport 8379 33
Chemicals and oli, non metal minerals, mining, energy 10541 4.2
Construction 32102 12.7
Wholesale and retail trade (including repair) 41146 16.3
Hotel, restaurant and tourist services 26538 10.5
ICT and telecommunications 15265 6.1
Advanced business services (excluding computer science) 15311 6.1
Transport and postal activities 18095 7.2
Banking, insurance and finacial services 10445 4.1
Operational business and personal services 32493 12.9
Private healthcare services 10433 4.1
Private education and training services 1832 0.7
Other personal services 16590 6.6
Professional activities 4129 1.6
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Table 1.4 - Recruitment forecasts by enteprise size class — Rome — Years 2003-2007

Absolute values

% (of total)

1-9 employees 89630 35.6
10-49 employees 38571 15.3
50-249 employees 36338 14.4
250 + employees 87426 34.7
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Table 1.5 - Recruitment forecasts by level of educational attainment — Rome — Years 2003-2007

Absolute values

% (of total)

No education required 89019 353
Vocational education 37081 14.7
Upper secondary education 85243 33.8
Degree in chemistry 2709 1.1
Degree in economics and/or statistics 14029 5.6
Degree in electronic engineering 6681 2.7
Other engineering degrees 3911 1.6
Degree in health science 4888 1.9
Degree in scientific address, mathematics and physics 2043 0.8
Other degrees 6361 2.5
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System
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Table 1.6 - Recruitment forecasts by age preferred - Rome — Years 2003-2007

Absolute values % (of total)

Up to 24 37670 15.0
24-34 105018 41.7
Over 35 21331 8.5
No preference 87946 34.9
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Table 1.7 - Recruitment forecasts by type of experience - Rome — Years 2003-2007

Absolute values % (of total)

Specific experience in the same job 52031 20.7
Specific expericence in the same sector 81614 324
Generic work experience 42837 17.0
Without experience 75483 30.0
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Table 1.8 - Recruitment forecasts by language Knowledge - Rome — Years 2003-2007

Absolute values % (of total)

Required 58294 23.1
No required 193671 76.9
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Table 1.9 - Recruitment forecasts by computer Knowledge - Rome — Years 2003-2007

Absolute values % (of total)

User 90627 36.0
Programmer 12617 5.0
No required 148721 59.0
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Table 1.10 - Recruitment forecasts by need to provide post-entry training - Rome — Years 2003-2007

Absolute values % (of total)

Training courses 80497 31.9
Other or no training 171468 68.1
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Table 1.11 - Recruitment forecasts by hard to fill jobs - Rome — Years 2003-2007

Absolute values % (of total)

Difficulty in recruiting the profiles required 65223 259
No difficulty in recruiting the profiles required 186742 74.1
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

26



Table 1.12 - Recruitment forecasts by gender preferred for the job - Rome — Years 2003-2007

Absolute values % (of total)
Women 48274 19.2
Men 84867 33.7
No preference stated 118824 47.2
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Table 1.13 - Recruitment forecasts by Professional Level - Rome — Years 2003-2007

Absolute values

% (of total)

Managers 1669 0.7
Clerks and Excecutives 103040 40.9
Workers 147256 58.4
Total 251965 100.0
Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System
Table 1.14 - Recruitment forecasts by type of contracts - Rome — Years 2003-2007

Absolute values % (of total)
Full time 138399 54.9
Fixed 76665 30.4
Apprenticeship 19979 7.9
Other type of contracts 16922 6.7
Total 251965 100.0

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System
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Table 1.15 — Logistic regression — Analysis of the demand for recruitment of employees belonging
to the cluster of Managers and intellectual professions — Rome — Years 2003-2007

Asymptotic 95% C. L
Professions® Parameter B E.S. | Wald Sig | exp(p) | (for exp(p))
Lower Upper
Managers
. and Constant 44| 030 | 20335 | 0.00
intellectual
professions
Other manif. 031 | 025 | 1541 021 1372 0.833 2263
industries
Paper, printing 136 | 0.29 | 21371 | 0.00 | 3.910 2.193 6.971
and publishing
Electronic, 089 | 021 | 16.804 | 0.00 | 2446 1.595 3.751
Mechanics
Chemicals 085 | 021 | 15804 | 0.00 | 2.360 1.546 3.605
Sectors of Construction -81 | 026 | 9204 | 0.00| 0442 0.261 0.749
economic Trade 49| 022 | 4789 | 002 | 0.608 0389 0.949
activity ICT and telec. 058 | 021 | 7492 | 000 | 1.801 1.182 2.744
Adv busin. serv. 122 | 021 31956 | 000 | 3417 2232 5232
Transport 010 | 022 | 0214 | 064 | 0900 0.577 1.404
Banking 022 | 021| 1.074| 030]| 1255 0.817 1.929
Healthcare -42 | 025 | 28258 | 000 | 0015 0.009 0.024
Other services 060 | 021 | 7700 | 000 | 1.836 1.195 2.819
Prof. activities 084 | 099 | 0724 | 039 | 2330 0332 16351
Priv. education 0(b)
1-9 11| 024 | 20763 | 0.00 | 0326 0.202 0.528
Size class 10-49 016 | 024 | 0457 | 049 | 1.178 0.733 1.892
50-249 081 | 024 | 10769 | 0.00 | 2262 1.389 3.684
oltre 250 0(b)
Upper sec. 24| 011 45716 | 0.00 | 0.084 0.067 0.105
education
Chemistry 801 | 057 | 19507 | 000 | 30290 | 983.50 9328.81
Level of Economics/ 009 | 013 | 0515| 047 | 1.103 0.843 1.444
educational | Statistics
attainment | Elec. Engine. 14| 015 | 83149 | 0,00 | 0251 0.187 0.338
Other Engine. 064 | 015| 1722| 000 | 1.897 1.402 2.566
Math., physics 154 | 036 | 1744 | 0,00 | 4672 2267 9.632
Other degrees 0(b)
Up to 24 1.0 | 028 | 1269 | 000 | 0366 0210 0.636
Age 24-34 04| 001 | 1721 000 | 0664 0.547 0.806
Over 35 092 | 026 | 1237 | 000]| 2515 1.504 4203
No preference 0(b)
In the same job 050 | 0.11 | 2054 | 000 | 1.654 1331 2.056
Experience In the .same sector 0.16 0.11 2.117 0.14 1.180 0.944 1.475
Generic work 259 | 022 | 7.074| 000 | 0552 0357 0.855
No required 0(b)
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Table 1.15 — Logistic regression — Analysis of the demand for recruitment of employees belonging
to the cluster of Managers and intellectual professions — Rome — Years 2003-2007

Asymptotic 95% C. L
Professions” Parameter B ES. | Wald | Sig | exp(B) | (for exp(p))
Lower Upper
Language Required 0.29 | 0.03 99.24 | 0.00 1.333 1.260 1.411
knowledge No required 0(b)
User -1.2 0.05 453.1 0.00 0.312 0.280 0.347
Language
Programmer 1.43 0.06 490.4 0.00 4.209 3.707 4.780
computer .
No required 0(b)
Traini Training courses -0.2 | 0.09 5.494 | 0.01 0.812 0.683 0.967
raming Other/no training 0(b)
Hard to fill Hard 0.71 0.11 41.95 0.00 2.041 1.645 2.533
jobs No Hard 0(b)
Women -.89 0.04 311.0 0.00 0.420 0.382 0.463
Sr?}g:rz q Men -46 | 003 | 1537 | 000 | 0634 0.590 0.681
No preference 0(b)
Manangers 8.88 0.24 134.4 0.00 7182.9 4468.9 11545.6
Lleve.lfof Clerks/Officers 438 | 019 | 4893 | 000 | 79781 | 54123 117.603
classific. Workers 0(b)
Full time 0.23 0.04 30.04 0.00 1.264 1.163 1.375
Type of Fixed 0.19 0.04 15.81 0.00 1.212 1.102 1.332
contract Apprenticeship | 0.64 | 0.08 53.08 | 0.00 1.909 1.604 2272
Other | 0(b)
Other 1-9 0.80 0.49 2.653 0.10 2.232 0.849 5.866
manifact 10-49 1.19 0.40 8.574 0.00 3.293 1.483 7.313
industrics 50-249 | -1.16 0.48 5.672 0.01 0.314 0.121 0.814
> 250 0(b)
Paper, 1-9 2.32 0.35 43.79 0.00 10.22 5.137 20.362
printing 10-49 | -1.01 0.43 5.415 0.02 0.364 0.155 0.852
and 50-249 | -0.69 0.40 2.944 0.08 0.499 0.225 1.104
publishin
o >250 0(b)
1-9 1.69 0.27 37.44 0.00 5.468 3.173 9.422
il:((::}t]l;i/nic 10-49 0,21 0,29 0.546 0.46 1.245 0.696 2.228
Sectors st | 30-249 | <127 | 027 | 2135 | 000 | 0278 0.162 0.479
* > 250 0(b)
Size class. 19 | -1.79 0.42 17.99 0.00 0.166 0.073 0.381
Chemical 10-49 | -0.03 0.34 0.010 0.92 0.967 0.496 1.887
industries 50-249 | -1.75 0.29 36.32 0.00 0.173 0.098 0.306
>250 | 0(b)
1-9 1.10 0.32 11.63 0.00 3.011 1.598 5.671
Construc. 10-49 | -0.95 0.35 7.429 0.00 0.384 0.193 0.764
50-249 0.04 0.33 0.021 0.88 1.049 0.548 2.008
>250 | 0(b)
1-9 1.94 0.27 49.24 0.00 6.986 4.059 12.023
Trade 10-49 0.69 0.28 6.052 0.01 1.993 1.150 3.452
50-249 0.01 0.27 0.005 0.94 1.019 0.591 1.757
> 250 0(b)
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Table 1.15 — Logistic regression — Analysis of the demand for recruitment of employees belonging
to the cluster of Managers and intellectual professions — Rome — Years 2003-2007

Asymptotic 95% C. L
Professions® Parameter B E.S. | Wald Sig | exp(p) | (for exp(p))
Lower Upper
19 1.62 | 026 | 3841 | 000 | 5.094 3.044 8.524
ICTand | 10-49 053 | 025 | 4467 | 003 | 1.708 1.040 2.805
telecom. | 50-249 | -0.55 | 0.26 | 4.506 | 0.03 | 0.576 0.346 0.959
>250 0(b)
Ady 19 025 | 026 | 0903 | 034 | 1288 0.764 2.169
s | 1049 | -047 | 025 | 3363 | 006 | 0.624 0.377 1.033
corvices | 50249 | -045 | 026 | 2959 | 008 | 0634 0.377 1.066
>250 0(b)
Transport | 1-9 022 038 | 0321 057 | o802 0.374 1.719
10-49 0.00 | 036 | 0.000 | 099 | 1.004 0.487 2.068
50-249 | -1.76 | 035 | 24.18 | 0.0 | 0.171 0.085 0,346
>250 0(b)
Banking, | 1-9 155 | 028 | 29.16 | 000 | 4735 2.693 8.325
insurance | 10-49 056 | 027 | 4414 | 003 | 1764 1.039 2.996
financial | 50-249 | 059 | 027 | 4.646 | 003 | 1.804 1.055 3.083
services > 250 0(b)
19 280 | 034 | 6538 | 000 ]| 1647 8.355 32.497
Healthe, | 10-49 1.63 | 031 | 268 | 000 5.113 2.759 9.475
50249 | -0.57 | 032 | 3.124 | 007 | 0.564 0.299 1.064
>250 0(b)
19 127 | 026 | 2234 000 | 3.565 2.105 6.038
Other 10-49 057 | 025 | 508 | 002 1.780 1.078 2.940
services | 50-249 | -0.50 | 027 | 3.438 | 0.06 | 0.605 0.356 1.029
>250 0(b)
Profes 19 1.67 | 1.00 | 2780 | 0.09 | 5.340 0.745 38.262
aotivities | 10-49 113 | 1.08| 1104 | 029 | 3.115 0.374 25.921
50249 | o(b)
19 0(b)
Sectors Private | 10-49 0(b)
size class education | 50-249 0(b)
>250 0(b)
Upto24 | 118 | 028 | 17.66 | 0.00 3.26 1.881 5.677
iﬂgi‘d 24-34 072 | 0.08 | 6564 | 0.00 2.05 1.729 2453
dontion | ver3s | 050 | 0.17 | 8415 | 0.00 0.60 0.426 0.848
No pref. 0(b)

Level of gj’ © | 471 | 079 | 3539 | 000 000 0.002 0.042
cducational | Degreein | 5 54 056 | 037 | 2277| 013 0.56 0.273 1.184
attainment | chemistry | 35 | 089 | 0.51 | 3.055 | 008 | 040 0.149 1115

Age No pref 0(b)
gf © | 002| 030 | 0008 | 093 0.97 0.538 1761
Eceoir?:t;? 24-34 045 | 0.10 | 1853 | 0.00 0.63 0.515 0.780
: Over3s | -023 | 0.18 | 1.547 | 0.1 0.79 0.548 1.144

No pref 0(b)
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Table 1.15 — Logistic regression — Analysis of the demand for recruitment of employees belonging
to the cluster of Managers and intellectual professions — Rome — Years 2003-2007

Asymptotic 95% C. L
Professions® Parameter B E.S. | Wald Sig | exp(p) | (for exp(p))
Lower Upper
Up to
4 1.62 | 044 | 1301 0.00 5.05 2.096 12.192
Degree in | 24
electronic | 24-34 059 | 012 | 2414 | 0.00 1.81 1.432 2.305
engin. Over3s | 141 | 024 | 3245 0.00 4.11 2.530 6.698
No pref 0(b)
Upto
038 | 036 | 1.106 | 029 0.68 0.332 1.395
Other 24
engin. 24-34 0.10 | 0.13 | 0.684 | 040 0.89 0.693 1.161
degrees | Over3s | -0.84 | 026 | 1039 | 0.00 0.43 0.259 0.719
No pref 0(b)
Degree in | Upto 1.61 | 059 | 7242 | 0.00 5.01 1.549 16.210
scientific | 24
address, | 24-34 019 | 025 | 0593 | 044 | 1212 0.743 1.976
math. and | Over3s | -031 | 041 | 0569 | 045 0.73 0.328 1.641
physics No pref 0(b)
Upto 0(b)
oth 24
det | 2434 0(b)
& Over3s | 0(b)
No pref 0(b)
jSO";ne 020 | 011 | 3.634 | 005| 081 0.654 1.006
Upper Ssector | -0.22 | 0.11 | 4.069 | 0.04 0.79 0.641 0.994
second. | Generi | 041 | 0.19 | 4753 | 0.02 1.52 1.043 2217
education
No requ 0(b)
js(lme 646 | 039 | 2754 | 0.00 0.00 0.001 0.003
Level of CDhee%;e].:tm Ssector | -2.86 | 044 | 4077 | 0.00 |  0.05 0.024 0.137
educational Y| Generic | -3.44 | 085 | 1611 | 0.00 0.03 0.006 0.171
attainment
* St
Experience iob -134 | 012 | 1191 | 0.00 0.26 0.206 0.333
Eceoir/e:t;? Ssector | -048 | 0.12 | 1573 | 0.00 0.61 0.485 0.783
Generic | -1.02 | 021 | 2236 | 0.00 0.35 0.233 0.547
No requ 0(b)
csame 73| 03| 2884 | 0.00 0.48 0.367 0.627
Degree in | job
electronic | Ssector | -020 | 0.13 | 2262 | 0.13 0.81 0.627 1.063
engineer. | Generic 1.03 0.24 17.69 0.00 2.80 1.736 4.544
No requ 0(b)
Level of Same | 3 043 | 71615 | 000 | 032 0.246 0.417
educational Other job
attainment engineer. | S.sector | -0.82 0.14 | 32.480 0.00 0.43 0.329 0.581
* degrees | Generic | 071 | 024 | 8.653 | 0.00 0.49 0.305 0.788
Experience No requ 0(b)
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Table 1.15 — Logistic regression — Analysis of the demand for recruitment of employees belonging
to the cluster of Managers and intellectual professions — Rome — Years 2003-2007

Asymptotic 95% C. L
Professions® Parameter B E.S. | Wald Sig | exp(p) | (for exp(p))
Lower Upper
Degreein | Same 1 410 | 25 | 3704 | 0.05 0.61 0375 1.009
scientific | job
address, S.sector -1.12 0.26 18.404 0.00 0.32 0.194 0.542
math. and | Generic -0.07 0.43 0.027 0.86 0.93 0.397 2.181
physics No requ 0(b)
Same 0(b)
job
doc:;lreées S.sector 0(b)
Generic 0(b)
No requ 0(b)
Train. 0.63 | 008 | 55969 | 0.00 1.88 1.599 2231
Upper courses
second. Other/
education | No 0(b)
train.
Train. 1153 1 028 | 18398 | 0.00 0.29 0.166 0511
Degree in courses
chemistry Other/
No 0(b)
train.
Train. 088 | 0.09 | 87.428 | 0.00 241 2.006 2.902
Degree in courses
econ/stat Other/
No 0(b)
Level of train.
educational | Trin 07 | 000 | 78.680 | 0.00 | 263 2.129 3.269
attainment Degree in | courses
* electronic | Other/
Need to engineer No 0(b)
provide post- train.
entry training o Train. 1605 1 011 | 67.849 | 0.00 2.52 2.024 3.143
ther courses
engineer. Other/
degrees. No 0(b)
train.
Degreein | Train. 1 ¢3 1 951 | 8592 | 0.00 0.53 0.349 0.811
SCICHtlﬁC courses
address, Other/
math. and | No 0(b)
physics train.
Train. o(b)
Other courses
degrees Other/
No 0(b)
train.
Level of Upper Hard -0.28 0.09 9.402 0.00 0.75 0.62 0.90
educational second. No 0(b)
attainment education | hard
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Table 1.15 — Logistic regression — Analysis of the demand for recruitment of employees belonging
to the cluster of Managers and intellectual professions — Rome — Years 2003-2007

Asymptotic 95% C. L

Professions® Parameter B E.S. | Wald Sig | exp(p) | (for exp(p))
Lower Upper
* Degree in | Hard 0.76 0.34 5.023 0.02 2.15 1.10 4.19
Hard to fill chemistry | Nohard | 0(b)
jobs Degree in | Hard -0.33 0.11 8.340 | 0.00 0.71 0.57 0.89
econ/ stat | Nohard 0(b)
Degree in | Hard -0.60 0.11 | 26.885 0.00 0.54 0.43 0.68
elect engi | Nohard 0(b)
. Hard -1.66 0.12 176.48 0.00 0.18 0.14 0.24
Oth. engi
degrees No 0(b)
hard
Degree in | Hard -2.22 0.19 129.13 0.00 0.10 0.07 0.15
scientific
ffif:]’ 4 | Nohard | o)
physics
Other Hard 0(b)
degrees Nohard 0(b)
S. job 0.04 | 0.18 0.066 | 0.79 1.04 0.72 1.51
Up to 24 S.sector 1.03 0.14 47.683 0.00 2.80 2.09 3.75
Generic 0.74 0.23 10.327 0.00 2.10 1.33 3.30
No requ 0(b)
S. job 0.78 0.08 81.760 0.00 2.19 1.85 2.60
24-34 S.sector 0.16 | 0.08 3.539 | 0.06 1.17 0.99 1.39
Ace Generic 1.16 0.16 52.546 0.00 3.20 2.34 4.39
f No requ 0(b)
Experience S. job 0.07 | 0.24 0.092 0.76 1.07 0.66 1.73
Over 35 S.sector 0.16 0.24 0.439 0.50 1.17 0,72 1.90
Generic | -0.68 | 0.35 3.797 | 0.05 0.50 0.25 1.00
No requ 0(b)
S. job 0(b)
No S.sector 0(b)
prefer. Generic 0(b)
No requ 0(b)
Up to 24 Hard -0.40 0.15 6.933 0.00 0.66 0.49 0.90
A Nohard 0(b)
ge a4 Hard | -0.00 | 007 | 0.003 | 095 0.99 0.86 1.14
Hard to fill Nohard | 0(b)
jobs Over 35 Hard 0.02 | 0.12 0.048 0.82 1.02 0.80 1.31
Nohard 0(b)
No Hard 0(b)
prefer. Nohard 0(b)

* The reference category is: 0 Technical professions.
® This parameter is set to zero because it is redudant.

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System
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Tab. 1.16 - Classification table

Predicted
Observed 0 Technical 1 Managers and Percentage
professions Intellectual professions correct
0 Technical professions 36.070 3.965 90,1%
1 Managers and Intellectual professions 5.284 17.672 77,0%
Overal percentage
65,7% 34,3% 85,3%

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

Tab. 1.17 - Positive if

Greater - Than or Sensibility 1 - Specificity

Equal to'
.0000 1.000 1.000
.0054 999 936
0298 992 819
.0333 993 739
5316 747 079
.6484 618 .055
.6491 617 .055
7280 .543 .041
7285 542 .041
8158 435 .029
.8165 435 .029
9759 135 .003
9759 135 .003
.9999 .004 .000
.9999 .001 .000

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System

! The test result variable(s): Predicted probability (model with no interaction terms and model with
interaction terms) has at least one tie between the positive actual state group and the negative actual state
group.

The smallest cutoff value is the minimum observed test value minus 1, and the largest cutoff value is the
maximum observed test value plus 1. All the other cutoff values are the averages of two consecutive
ordered observed test values.
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Tab. 1.18 - Area under the curve

Asymptotic 95% C. 1.

Asymptotic Lower Upper
Test result variable(s) Area Std Error. (a) Sig. (b) Bound bound
Predicted probability:

1 with . .

model with no interaction 901 001 000 899 904
terms
Predicted probability:
model with interaction 916 .001 .000 914 918
terms

The test result variable(s): The test result variable(s): Predicted probability (model with no interaction terms and
model with interaction terms) has at least one tie between the positive actual state group and the negative actual
state group. a) Under the nonparametric assumption; b) Null hypothesis: true area = 0.5

Source: Based on data Unioncamere-Ministry of Labour, Excelsior Information System
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