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EDITOR’S NOTE 
 
 

We are delighted to present International 
Journal Valis Aurea (IJVA) as a result of a 
successful cooperation between DAAAM 
International Vienna and Polytechnic in Pozega. 
Our main objective is to publish fresh, relevant and 
high-quality research papers. To reach this 
objective, the journal aims to be accessible, 
engaging and challenging as well as to involve a 
worldwide community of scientists, professionals 
and experts. 

The Journal enables authors to present their 
researches relating to advancing and improving 
the practice, as well as understanding information 
systems of the organization. The Journal accepts 
theoretical, methodological and empirical 
contributions, i.e. the works that significantly 
contribute the thematic fields of the Journal, i.e. 
management, finance, marketing, law, IT 
technology, agriculture, and other 
interdisciplinary topics. It will provide enough 
space for original empirical and developmental 
researches. 

The works can be presented as: 

• Theoretical, clear and empirical 
researches on the conception, structure, 
development and usefulness of interdisciplinary 

science being important for the progress of theory 
and practice. 

• Paradigmatic, methodological aspects of 
design, development and implementation of 
science and practice. 

• Analysis and evolution of science and 
practice to the social, economic, organizational 
and management aspects of the environment and 
organization. 

The International Journal Vallis Aurea is a 
biannual journal, with the pretension to affirm the 
integral, holistic view of interdisciplinary 
research. The journal aims to unite the academic 
methodology and sincerity with professional focus 
and practices. 

We are dedicated to achieve and to maintain 
this journal’s high standards. All articles 
submitted for publication in this journal are 
subjected to a double-blind review process 
performed by at least two academics from the 
Editor's Board. Reviewers stay anonymous. 
Authors will receive written notification of 
acceptance, remarks, comments and evaluation of 
their articles in a timely manner. Authors are 
responsible for ensuring that all manuscripts 
(whether original or revised) are accurately typed 
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before the final submission. If requested, one 
set of proof will be sent to authors, before the final 
publication, which must be returned promptly. 

This publication was reproduced by using the 
papers supplied by their authors. The layout, the 
figures and tables of some papers did not conform 
exactly to the standard requirements. In some 
cases the layout of the papers was rebuild. The 
readers are therefore asked to excuse any 
deficiencies in this publication which may have 
arisen from the above causes. The editors of 
Journal are not responsible either for the 
statements made or for the opinions expressed in 
this publication.  

With all our hearts and sincerity, we wish to 
express our deepest gratitude to all the authors, 
reviewers, and editorial board members for their 
valuable contribution for this journal. We look 
forward to a successful cooperation. 
     
    Editors In Chief 
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SOCIAL MEDIA ENGAGEMENT AND OCCUPATIONAL STRESS 
 

Abstract:  
 
The study attempted to recognized the relationship 
between social media engagement and 
occupational stress of millennial employees in 
private sector, Sri Lanka.  It was further evaluated 
whether the gender moderate the relationship 
between above two variables. Population of the 
study is millennial employees who are using 
Facebook for social media engagement in private 
sector organizations and used cluster and 
convenience sampling techniques to select 
sample units. The sample size of this study was 68 
employees. This study mainly based on primary 
data which collect through a survey. According to 
survey, 26.47% of employees spend one to two 
hours for social media and 22.6% respondents 
used Social Media for update on friend’s activity. 
The study findings revealed that there is a 
significant moderate positive relationship 
between social media engagement and 
occupational stress.  
 
 
 
 

 
 

 

 
Further, it was indicated that relationship between 
social media engagement and occupational stress 
was not moderated by the gender. Hence, the study 
can be concluded that there is a moderate 
relationship between two factors and gender 
differences do not strengthen or weaker the 
relationship between social media engagement 
and occupational stress. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Keywords: 
Social media engagement; occupational stress; millennial employees 
 
Author´s data: 
1 Scholar , University of Kelaniya, Sri Lanka 
2 Department of Human Resource Management University of Kelaniya 
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Introduction 
Seaward (2015) mentioned that stress is the 
experience of perceived threats (real or imagined) 
to one’s mental, physical, or spiritual well-being, 
resulting from a series of physiological responses 
and adaptations. Smith (2000) described stress as 
a prevalent problem in modern life. Malim and 
Birch (1998) defined stress as an unpleasant 
psychological or physiological state produced in 
response to a stressor. According to Australian 
Psychological Society (2012) stress is a feeling of 
being overloaded, wound up tight, tense and 
worried. Nwadiani (2006) cited evidence from Nweze 
(1984) occupational stress can be defined as “a 
disruption of the emotional stability of the 
individual that induces a state of disorganization 
in personality and behavior”.  
 
According to Fevre, Matheny and Kolt (2003) there 
are two major types of stress: “eustress and 
distress”. Eustress is defined as “the positive side 
of stress that motivated people to doing their 
works”. This good stress can be provided 
motivation or incentive and people can enjoy it. 
Everyone needs a little bit of stress for their life in 
order to be challenged and productive. Distress 
means negative side of stress and people are 
unable to tolerate it. In terms of eustress 
perspective, Occupational stress occurs when 
employees’ able to manage their social media 
engagement with their works. As a result of 
physiological and psychological pressure 
employees’ cannot meet their job duties and 
responsibilities as a member of the organization.   
Occupational stress is the one of most influential 
factor of workplace health. There are several 
factors that perform as the occupational stressors 

and build occupational stressful and unpleasant 
working environment. At last, those badly affect to 
the individuals health, family, relationships, 
money, occupation, and etc.   
 
According to Ismail, Yao and Yunus (2009) cited 
evidence from Antoniou et al. (1998); Beehr et al. 
(2001); occupational stress can be sub divided in to 
two categories as physiological and psychological 
stress. Physiological stress is viewed through 
physiological symptoms of the body like headache, 
migraine, abdominal pain, lethargic, backache, 
chest pain, fatigue, heart palpitation, sleep 
disturbance and muscle ache, as well as changes 
in eating, drinking, sleeping and smoking habits. 
Conversely, Ismail, Yao and Yunus (2009) cited 
evidence from Antoniou et al. (2003); Millward 
(2005); World Health Organization (2005) 
psychological stress is seen as an emotional 
reaction such as anxiety and depression burnout, 
job alienation, hostility, depression, tension, 
anger, anxiety, nervousness, irritability and 
frustration. Seaward (2005); Newell (2002); World 
Health Organization (2005) stated as cited by 
Ismail, Yao and Yunus (2009) if employees cannot 
control such stresses this may negatively affect 
their work attitudes and behavior in the workplace.  
Social Media (SM) is forms of electronic 
communication through which users create online 
communities to share information, ideas, personal 
messages, and other content (as videos) (Webster, 
2014). The most popular SM are Facebook (FB), 
LinkedIn, Pinterest, Twitter, and Instagram. 
Technology development is one cause of stress.  By 
using smart devices young generation is logging 
into SM wherever they stay.  
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SM is one of the results of technology 
enhancement and individuals uses SM as their 
routine task.  People who are using SM, stress level 
can be varied depends on the time they spend. Also 
people stay in SM based on their satisfaction. Some 
SM users tend to logout as quick as possible 
because of stress he felt. Some FB users are failed 
to bear stress that they felt through SM. Those 
users try to suicide themselves or murdered by 
someone else. Lot of examples can be identified, 
not only in Sri Lankan context However, also in world 
context (Shanmugarajah, 2014; Arkell, 2013; Milam, 
2015; Ellicott, 2011).  According to Strickland (2014) 
identified connections between SM use and 
negative outcomes such as increased depression, 
anxiety, compulsive behavior, loneliness, and 
narcissism. Pantic et al. (2012) found that time 
spent on FB by high school students was positively 
correlated with depression. According to Hampton 
et al. (2015) users who use internet and SM in 
particular are related to higher levels of stress. 
Also some researchers say there is no evidence 
that SM networks like FB and Twitter are a direct 
cause of stress. Datu, Valdez and Datu (2012) cited 
evidence from Davila et al.  (2012) SM usage was not 
influenced in anxious or depressive symptoms. 
However, negative SM experience resulted to 
depression and decrease positive emotions.  
 
According to American Psychological Association 
(2011) gender refers to the attitudes, feelings and 
behaviors that a given culture associates with a 
person’s biological sex. Gabre and Kumar (2012) 
found that female accounting students reported 
higher stress scores than their male students. 
Ingvadóttir (2014) found that gender had the most 
effect on loneliness However, men reported lower 

levels of loneliness than women. Furthermore, 
Hampton et al. (2015) found gender difference is 
major factor affect for digital technology stress. 
Their findings were women tend to report more 
stress than men. However, those women who used 
a number of digital technologies reported less 
stress than women who do not use these 
technologies and women are more aware of 
stressful events in the lives of their closest friends 
and family. Conversely, Lutz, Ranzini and Meckel 
(2014) found that females are less stressed by SNSs 
than males However, they have stronger feelings of 
spending too much time. Past researches found 
gender differently affect social media stress. 
Bonds-Raacke and Raacke (2012) mentioned that 
reason for joining FB is sustaining friendships. 
According to Labrague (2014) reasons for joining FB 
include maintenance of relationship, to meet new 
people, to communicate information, to express 
their beliefs and some used FB out of boredom. 
Pempek, Yermolayeva and Calvert (2009) stated 
adolescents use SNSs as a way to gauge peer 
opinions about themselves. According to Rosen et 
al. (2013) significant predictors being FB general 
use, impression management and friendship. 
According to Smith (2000) described stress is a 
prevalent problem in modern life.  
 
Washington (2015) found that internet, cell phone 
and SM users do not have higher level of stress. 
However, SM helps to people aware stressful events 
of their friends’ and family lives. If people are 
aware of undesirable events they feel more stress. 
Datu, Valdez and Datu (2012) found that there is no 
significant relationship between respondents’ 
level of depression and the use of Facebook. 
Moreno et al. (2013) stated as cited by Labrague 
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(2014), no proof were found for relationship 
between use of Social Networking Sites (SNSs) and 
depression. According to Washington (2015) no 
evidence to prove, SM users feels more stress than 
people who use digital technologies less or not at 
all. Society has speculation about SM users feel 
pressure when they unable to keep up on SM, after 
watch images shared by friends and feel stress 
after viewed friends’ successful events. However, 
according to Washington (2015) SM users do not feel 
any more stress everyday life than non-users or 
those who only lightly use digital technologies. 
However, some use of technologies can be 
indirectly related to stress. By considering social 
aspect of these technologies, people may feel 
stress when they see stressful events of others’ 
lives and being reminded of undesirable events of 
others.  
 
Labrague (2014) found that 99% was FB users and 
spent at about 90 minutes in FB and not 
demonstrated FB users suffering from negative 
emotional states of depression, anxiety and 
stress. However, time spent on FB increases the 
likelihood to develop depression and anxiety. 
According to Pantic et al. (2012) depends on the time 
spent on SNSs by high school students is related to 
the risk of depression. According to Bucher (2013) 
some SM are related stressors in the workplace in 
positively instead of negative affective reactions. 
Labrague (2014) mentioned that depression can be 
occur due to the investing so much time on FB, 
encounter negative comments, explicit news and 
negative updates from FB friends.  
 
According to Abrams and Frank (2014) millennial, 
people who were born in between 1982-2000. They 

are first global-centric generation and having 
rapid growth of the internet. Millennial also called 
Generation Y or Recession generation and they who 
are 30 years or below. Labrague (2014); Datu, Valdez 
and Datu (2012) used their study population for 
adolescents. Furthermore, Strickland (2014) used 
young adults and Sheldon (2008); Gabre and Kumar 
(2012) used students who are studying in University. 
Pantic et al. (2012) based his study on high school 
students. These researchers participate millennial 
because they are engaging internet rapidly.  
 
Under this background, the study problem of this 
study was;“What is the relationship between 
social media engagement and occupational stress 
of millennial employees in private sector”? The 
main objective of this study is to identify 
relationship between social media engagement 
and occupational stress of millennial employees. 
 

Significance of the Study 

SM is a result of technology development and FB is 
one of most popular social networking site among 
the society (Www.make a website.com, 2019) . Now 
most of people have FB account and they tend to 
spend more time in FB. As per the digital 
information world, average time spend on SM is 142 
miniutes. According to FB Newsroom (2018) they 
have 2.32 billion monthly active users of forth 
quarter 2018. occupational stress is a health risk of 
employees. It can be affected physically and 
mentally to employees.  
 
Statistics Hypothesis testing  
According to Strickland (2014); Hampton et al. (2015) 
found use of SM related to higher level of stress. 
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Conversely, Shaw and Gant (2002) found that when 
users use of internet significantly decreases 
loneliness and depression.  
 
According to American Psychological Association 
(2011) gender refers to the attitudes, feelings and 
behaviors that a given culture associates with a 
person’s biological sex. Gabre and Kumar (2012); 
Ingvadóttir (2014); Hampton et al. (2015) found that 
female reported more stress than men when they 
use SNSs. Conversely, Lutz, Ranzini and Meckel 
(2014) found that females are less stressed by SNSs 
than males.  
 
Many studies have investigated the relationship 
between FB use and occupational stress However, 
the results have been ambiguous. This, this study 
was conducted to clarify this doubt and 
significantly identify which relationship has in 
between SM and occupational stress. Also this 
study was important to employers and employees 
to get the idea about how to affect SM to millennial 
employee’s work. Also when employees are 
suffering from stress it leads to unnecessary cost 
for the organization.   
 
This study operationally defines social media 
engagement as the “cumulative effect of someone 
online content in getting their audience’s 
attention”. It is an indicator of interest what they 
offer. According to National Institute of 
occupational Safety and Health (1999) occupational 
stress is, when job requirements of employees’ do 
not match with worker’s capability, resources and 
needs that occurs harmful physical and emotional 
responses. Smith (2000) described stress is a 
prevalent problem in modern life. This study 

operationally define occupational stress is feel of 
mental and physical pressure when the employees 
unable to fulfill job requirements. 
 

Methodology  

Conceptual Framework 
 
 
 
 
 
 
Figure 1: Conceptual Framework 
Source: developed base on explolatory study  
 
Hypothesis of the Study 
Following hypothesizes were developed based on 
conceptual framework on the study. 
Objective 1: identify relationship between social 
media engagement and occupational stress of 
millennial employees. 
 
Alternative hypothesis (H1a) – There is a significant 
relationship between degree of social media 
engagement (µSM) and occupational stress level 
(µJS) of millennial employees. 
H1: µSM ≠ µJS  
Corr (µSM, µJS) < > 0 
Where,  
Correlation: Corr(x,y) = E[(x-E[x])(y-E[y])]/ᵹxᵹy 
E[x] is the expected value (mean) of x. ᵹx is the 
standard deviation of x. Corr(x,y) > 0 for positive 
relationship. Corr(x,y) < 0 for negative relationship. 
Corr(x,y) = 0 for no relationship. 
 

 

Social Media 
Engagement 

Occupational stress 
of millennial 
employees 

H1 

 
H2 

Gender 
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Alternative hypothesis (H2a) – Gender of employees 
(µG) significantly moderates the relationship 
between social media engagement (µSM) and 
occupational stress (µJS) of employees  
µJS = C0 + C1µSM + C2µG + C3 (µSMµG)       C0, C1, C2, 
C3 are constants. C3 ≠ 0 
 
Population of the study is millennial employees 
who are using FB in private sector organizations. 
According to Abrams and Frank (2014) millennial, 
people who were born in between 1982-2000. They 
are first global-centric generation and having 
rapid growth of the internet. Millennial also called 
Generation Y or Recession generation and they who 
are 30 years or below.  
 
It comprises some members selected from 
population. This study sampling method was non-
probability sampling. A researcher use cluster and 
convenience sampling techniques which was one 
technique in non-probability sampling for sample 
selection. The sample size of this study was 68 
employees. According to Smith (2013) calculate 
sample size as statistic has to determine 
confidence interval, margin of error and standard 
deviation. Confidence interval of population was 
assumed 90% confidence (Z-Score =1.645), margin 
of error of sample is +/- 10% and standard 
deviation is 0.5.  
 
This study mainly based on primary data which 
collect through a survey. Standard questionnaire 
was used to collect data regarding social media 
engagement and occupational stress. The 
questionnaire section 1 contained of 1 questions 
and section 2 contained of 11 questions regarding 
social media engagement. Also section 3 contained 

of 14 questions and took approximately 10 to 15 
minutes to complete. This questionnaire was 
included closed ended questions.  
 
According to Phelan and Wren (2005) reliability is 
the degree to which an assessment tool produces 
stable and consistent results. Test-reset 
reliability, Parallel forms reliability, inter-rater 
reliability and internal consistency reliability were 
mentioned (Phelan and Wren, 2005). The 
Cronbach’s Alpha test was used to test the internal 
consistency. In general Cronbach’s Alpha more 
than 0.7 is good. Before conduct data analysis 
reliability test were conducted. Cronbach's alpha 
is 0.832 and 0.906 respectively, which indicates a 
high level of internal consistency. According 
component matrix social media engagement 
variable value is above 0.5 for 8 questions and 
question 5 value is below 0.5. However, extraction 
sums of squared loadings cumulative value is 
79.157%. It is above 50% of the standard margin 
of factor analysis. Therefore, regarding social 
media engagement questions are validated. 
 
According component matrix occupational stress 
variable value is above 0.5 for12 questions and 2 
question values are below 0.5. However, extraction 
sums of squared loadings cumulative value is 
88.433%. It is above 50% of the standard margin 
of factor analysis. Therefore, regarding 
occupational stress questions are validated. 
 

Results and Discussion 

Millennial employees 25% (N=17) were spent less 
than 30 minutes in SM sites while 23.5% (N=16) of 
employees spent between 30 minutes to 1 hour. 
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26.5% (N=18) of employees expended in between 1 
hour to 2 hours and more than 2 hours used SM 
25% (N=17) of millennial employees. 22.2% 
millennial employees (N=54) use SM for keep in 
touch with friends and family while 11.5% 
employees (N=28) use to meet new people. 19.8% 
(N=48) and 22.6% (N=55) employees use to share 
photos, videos and music and update friend’s 
activity. 39.70% (N=27) employees who used SM to 
play games and 12.8% (N=31) employees use it for  
 
2. Model summary of social media engagement and 
occupational stress, Source: Survey data 2018 

Significant value (P=0.001) is less than 0.05, then 
independent and dependent variable are 
significant (table). Based on these findings, the 
alternative hypothesis (H1) is accepted because 
majority in the sample has accepted that social 
media engagement has a positive impact for their 
occupational stress and the null hypothesis is 

rejected. 
Table 3. ANOVA between social media engagement and  
occupational stress, Source: Survey data 2018 
 

 

 

 

 

Moderate effect of gender to the relationship 
between social media engagement and 
occupational stress 
 
Alternative hypothesis (H2a) – Gender of employees 
(µG) significantly moderates the relationship 
between social media engagement (µSM) and 
occupational stress (µJS) of employees  
µJS = C0 + C1µSM + C2µG + C3 (µSMµG)       C0, C1, C2, 
C3 are constants. C3 ≠ 0 
 
The Moderated Multiple Regression model was run 
to find whether the association between social 
media engagement and occupational stress 
moderates with gender. Results indicated that 
without gender as moderating factor, relationship 
was significant (P= 0.001) according to table 3. 
 
Gender (male) was affected social media 
engagement by 14% (table 4.). Male (P=0.030) was 
not significant factor for social media engagement 
and occupational stress. 

 

Model 

R 

R 
Squar
e 

Adjusted R 
Square 

Std. Error of 
the Estimate 

Gender =  
Male 
(Selected) 

1 .374a .140 .113 7.01685 

a. Predictors: (Constant), Social Media Engagement 

Model 
Sum of 
Squares Df 

Mean 
Square F Sig. 

Regression 
Residual 
Total 

991.476 1 991.476 12.435 .001a  
66 79.734   

6253.941 67    

a. Predictors: (Constant), Social_Media_Engagement 

b. Dependent Variable: Job_Stress 
 
Table 4. Model summary of moderating factor gender- 
male, Source: Survey data 2018 
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Table 5. ANOVA of moderating factor gender – male, 
Source: Survey data 2018 
 
Gender (female) was affected social media 
engagement by 26%. However, female (P=0.002) 
also was not significant factor for social media 
engagement and occupational stress. 
 

Model 

R 

R Square 
Adjusted R 
Square 

Std. Error of 
the Estimate 

Gender =  
Female 
(Selected) 

1 .517a .267 .244 9.92945 

a. Predictors: (Constant), Social Media Engagement 

Table 6. Model summary of moderating factor gender – 
female, Source: Survey data 2018 

 

Model 
Sum of 
Squares Df 

Mean 
Square F Sig. 

1 Regression 1148.759 1 1148.759 11.651 .002a 
Residual 3155.006 32 98.594   
Total 4303.765 33    

a. Predictors: (Constant), Social Media Engagement 

b. Dependent Variable: Job_Stress 

Table 7. ANOVA of moderating factor gender – female, 
Source: survey data 2018 

 
These results indicated that relationship between 
social media engagement and occupational stress 
was not moderated by the gender. Therefore, 
alternative hypothesis (H2a) was rejected. 
 

Conclusion 

This study was intended to identify the relationship 
between social media engagement and 
occupational stress of millennial employees in Sri 
Lanka. The findings of the study confirmed that 
there is a significant moderate level positive 
relationship. Further, study reconfirmed the 
outcome of the previous research done by 
Labrague(2014), Pantic et al. (2011), Rosen et al., 
(2013) and Gabre and Kumar ( 2012). In addition, 
study do not have any evidance to prove whether 
gender moderates the relationship between social 
media engagement and occupational stress (male 
P=0.030 and female P=0.002). However, past 
researchers found that gender is affected to the 
relationship between social media engagement 
and occupational stress (Gabre and Kumar, 2012, 
Ingvadóttir, 2014, Hampton et al., 2015, Lutz, Ranzini 
and Meckel, 2014). This study conclude gender do 
not affect as a moderator and did not help to 
strength or cancel the relationship between social 
media engagement and Occupational stress.  
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Introduction 
Over the last couple of decades, there has been an 
increase of interest in information and 
communication technology (ICT) in both private and 
business areas of life. It is mainly due to the 
constant development of new ICT technology and 
the need to tailor it according to both personal and 
business preferences of its consumers. The ICT 
development in turn shaped values, 
characteristics and mindsets of each new 
generation of people [1]. Every new generation 
grows up in a different socioeconomic, cultural 
and technological context than the previous 
generation, and as a result each generation has its 
own way of thinking, communicating and reacting 
to everyday situations [2].  In the context of 
education, new generations represent a certain 
challenge for educational institutions [3]. Since 
Generation Z, which is the observed generation for 
the purpose of this paper, has been influenced by 
rapid technological development and ever faster 
progress of digital technology, its ICT knowledge 
and skills are one of the key drivers in transforming 
the existing learning approaches [3], [4], [5]. 
According to Pejić Bach, Bosilj Vukšić and Ćurko 
[6], computer literacy is one of the crucial 
foundations of successful education and 
business.  
Having in mind all of the above, the aim of this 
paper is to explore the digital literacy and attitudes 
of students belonging to Generation Z regarding 
the ICT knowledge and skills. For that purpose, 
following research questions have been formed: 
(RQ1) Are there any statistically significant 
differences in perceived digital literacy of 
Generation Z students before and after the 
Business Informatics course?, (RQ2) What are the 

attitudes of Generation Z students towards ICT 
learning?, and (RQ3) What is the Generation Z 
students’ perceived usefulness of ICT knowledge 
and skills?  
In order to meet the aim of the paper and to answer 
these research questions, this paper is organized 
as follows. The second part of this paper sums up 
the classification of different generations, gives a 
brief overview of Generation Z students’ 
characteristics and shows the teaching methods 
for Generation Z students in the time of highly 
advanced digital technology. Research 
methodology is explained in the third part of the 
paper, while the results of the conducted surveys 
are presented and discussed in the fourth part. 
Finally, concluding remarks as well as limitations 
and recommendations for future research are 
given in the fifth part of the paper.       
 

Theoretical background 
 
Classification of generations  
Generational differences were first introduced by 
Strauss and Howe [7]. According to Berkup [1] and 
Bennett [8] every new generation has its own 
characteristics depending on the cultural, 
socioeconomic and political context that 
surrounds it. There is no definitive classification of 
generations in the existing literature, but some 
general conclusions can be drawn. We use the 
classification given by Berkup [1] in Table 1 as an 
example of one possible classification of 
generations for the purpose of illustrating an 
approximate historical period to which each 
generation belongs, but it should be noted that the 
classifications of generations in the existing 
literature often slightly vary from each other.  
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Time period Name of the 
generation 

1900 - 1945 Builders 
1946 - 1964  Boomers 
1965 - 1979 Generation X 
1980 - 1994 Generation Y 
1995 - Present Generation Z 

Table 1 Classification of Generations; Source: [1] 
 
Builders also known as the “Silent Generation” [9] 
were defined by several serious and important 
events that happened in that period [9], [1]. They 
were affected by the events and the aftermath of 
World War I (1914-1918) and World War II (1939-1945), 
as well as The Great Depression, which lasted from 
1929 to 1939 [1]. It is important to note that some 
authors, such as Carlson [10] and Strauss and 
Howe [7], split the Builders into two generations. 
The Good Warrior generation that was born in the 
early 1900s and the Silent Generation that was born 
in the late 1920s. The Good Warrior generation 
fought in World War II and experienced the Great 
Depression, while the members of the Silent 
Generation did not yet reach adulthood [10]. When 
the Silent Generation reached adulthood, they 
reaped the benefits of an economic recovery in the 
1950s and the 1960s resulting in early marriages and 
a high birth rate or baby boom [10]. Hence the name 
Boomers of the next generation that was born 
between 1946 and 1964 [1] Because there were so 
many of them, they had to learn to work together 
and were the first generation whose ability to 
cooperate and share with others was actually 
graded positively in educational institutions [11].  
Next was Generation X that included people born 
between 1965 and 1979 who were heavily influenced 
by sudden technological advancement, including 

the appearance of personal computers [1]. This 
was the first generation that used various features 
of accessible technology to simplify its work tasks 
[1].  
The next generation was Generation Y whose 
members were born between 1980 and 1994 [1]. 
Because they were influenced by the further 
technological development, the members of this 
generation are also known as Generation Next [12], 
Digital Generation [13], Nexters [11], Echo Boomers 
[12], [14], trophy Kids [1], [15], Generation www [1], 
[15], Net Generation [14], NetGen [16] or Gen N [1], 
[15]. Mobile phones, the Internet, and social 
networks were an essential part of their everyday 
lives [4]. The technological shrewdness of the 
Generation Y gave rise to new trends in learning 
such as the increase in popularity of informal 
types of learning, as well as using new 
technologies as tools to help with the learning 
process [4].  
 
Generation Z 
Some authors do not differentiate between the 
Generation Y and the Generation Z, calling all born 
between 1978 and 2000 the “Millennial Generation” 
[4]. However, the Generation Z was born after 1996, 
they grew up using social networks and are even 
more digitally oriented than the Generation Y, thus 
requiring a different analytical approach [4]. This 
Generation also has many other names, such as: 
Gen Tech [4], [17], Children of Internet [1], [18], 
Post-Millenials [16], [19], Generation I [1], [18], 
Digital Natives [1], [18], [20], Gen Wii [4], [17], 
Media Generation [1], [18], .com Generation [1], 
[18], iGen [1], [18]. 
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Since the members of this  generation frequently 
use digital technologies and social networks for 
social interactions, they rely heavily on the online 
world [20], [21]. Students that are members of this 
generation are not accustomed to thinking 
critically about the information they read online 
and the sources of those information [3], [5], [14], 
[22] The large amount of available information that 
is being received and processed on a daily basis 
resulted in students having shorter attention 
spans and taking longer to complete a single task 
[1], [3], [14]. Because the members of the 
Generation Z spend a lot of time by themselves, 
reading about the current events and 
communicating with others via digital devices, 
their process of learning is often intrapersonal 
[5]. At the beginning of their learning process, the 
students belonging to this generation want to 
independently acquire new knowledge via various 
types of digital technology [5], [20]. Later in the 
learning process, when they are already familiar 
with the learning matter, they relax enough to work 
in groups [5]. The students of Generation Z are not 
able to memorize as much information as the 
previous generations and they find it more 
important to know how to find specific information 
in the vast sea of data available on the Internet 
[14]. Consequently, they are skilled in filtering and 
sorting the information they need, which makes 
them a new generation of learners [14].  
 
Learning process of Generation Z in the digital 
era 
To be born and to live in an environment that is 
heavily influenced by technology is shaping the 
members of Generation Z in an entirely different 
way and it is affecting the way in which they behave 

in social interactions and adopt new knowledge 
[19]. Therefore, most educational institutions have 
to seriously consider reorganizing their learning 
strategies and their way of teaching to be more 
effective for the future generations [19]. According 
to Arkhipova et al. [3], among the new generations 
of students, there is no need for physical libraries, 
since all the information is immediately available 
on the Internet [23].  
 
That is why the Generation Z students are active 
learners prone to multitasking that often have 
shorter and insufficient attention spans [1], [3], 
[14]. According to Persada [20], regardless of 
whether its formal or informal learning, 
Generation Z students will often turn to digital 
devices and sources to help them with the learning 
process. Therefore, educational institutions have 
to better understand the learning needs of the 
future generations and adjust their programs and 
teaching methods to meet and satisfy these new 
requirements to achieve sufficient quality for both 
students and teachers [3], [24]. The Generation Y 
was focused on e-learning or m-learning, but for 
Generation Z, those two learning methods are 
combined under the commonly used term “Digital 
learning” [20], [25]. Digital learning is based on 
using different digital tools and mobile devices to 
motivate students to utilize various academic 
documents, sources, books, journals, video clips, 
etc. that will help them in acquiring new knowledge 
[20]. Because of Generation Z, traditional 
universities now have to prioritize the needs of 
their students when defining and designing 
curriculums [5], [26].  
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Research methodology 

Research description 
For the purpose of meeting the aim of this paper 
and answering the research questions stated in 
the Introduction, a survey has been conducted in 
two stages on a sample of first year students 
enrolled into the integrated undergraduate and 
graduate university study programme of business 
economics and economics at the Faculty of 
Economics & Business, University of Zagreb, 
Croatia. First stage of the research has been 
conducted in September 2018 in the first week of 
Business Informatics course, while the second 
stage has been conducted in January 2019, in the 
last week of Business Informatics course.  
The survey for the first stage contained, among 
others, questions regarding the level of digital 
literacy, as well as the questions regarding the 
attitudes towards ICT learning. The second part of 
the survey is based on the work of Ng [27] who also 
examined the students’ attitudes towards ICT 
learning. The survey for the second stage also 
contained questions regarding the level of digital 
literacy and the questions regarding the students’ 
interest and perceived usefulness of the ICT 
knowledge and skills which they could learn during 
the Business Informatics class. In both surveys, a 
5 point Likert scale has been used in all questions. 

Collected answers have been analysed using 
methods of descriptive statistics as well as t-test 
statistics for investigating the existence of 
statistically significant differences in answers 
before and after the course. The results of the 
analysis have been further discussed in the 
following section.  
  
Sample characteristics 
Total of 192 students participated in the first stage 
of the research, answering the questions in the 
first week of Business Informatics course. 
However, since this study focuses only on the 
students belonging to Generation Z, the obtained 
data has been cleansed in order to exclude 
students born before 1995 as a threshold year for 
Generation Z. For that purpose, total of six 
responses have been excluded from the further 
analysis. Therefore, 186 responses have been 
further analysed. Next, total of 155 students 
participated in the study after the Business 
Informatics course. Again, for the purpose of 
analysing only the answers from Generation Z 
students, total of eight responses have been 
excluded from the further analysis, leaving 147 
responses in the final sample for the analysis. 
Table 2 presents the sample characteristics. 

  
Characteristic Before course (n=186) After course (n=147) 

N % N % 

Gender Male 57 30,65% 41 27,89% 
Female 129 69,35% 106 72,11% 

Student status Full-time 94 50,54% 113 76,87% 
Part-time 92 49,46% 34 23,13% 
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Characteristic Before course (n=186) After course (n=147) 

N % N % 

First enrollment in 
academic year 
2018/2019 

Yes 174 93,55% 110 74,83% 
No 12 6,45% 37 25,17% 

Employment Employed 13 6,99% 7 4,76% 
Employed as a student 30 16,13% 31 21,09% 
Not employed 143 76,88% 109 74,15% 

Table 2. Sample characteristics 
 

Results and discussion 

Perceived level of digital literacy  
The first research question referred to the 
existence of statistically significant differences 
between the Generation Z students’ perceived level 
of digital literacy before and after the Business 
Informatics course. The results of the survey 
according to the digital literacy levels are 
presented in the Table 3. Half of the surveyed 
students (50%) perceived their level of digital 
literacy to be average before taking the Business 
Informatics course, while minority of them (only 
1.08%) perceived their digital literacy level as very 
good. On the other hand, in the survey which took 
place after the Business Informatics course, 
majority of the surveyed students perceived their 
level of digital literacy as good (43.54%), followed 
by those who perceived their digital literacy level as 
very good (38.10%), while there were no students 
which perceived their digital literacy to be very 
weak. 
 
 
 
 
 

Digital literacy level Before 
course 
(n=186) 

After 
course 
(n=147) 

Very weak 4,30% 0,00% 

Weak 20,43% 1,36% 

Average 50,00% 17,01% 

Good 24,19% 43,54% 

Very good 1,08% 38,10% 

Average digital 
literacy grade 
(mean) 

2,973 4,184 

Standard deviation 0,815 0,759 

T-test 13,874 

p-value <0,0001 

Table 3. Perceived level of digital literacy before and 
after the Business Informatics course 
 
The results of the surveys revealed that the average 
digital literacy grade of students before taking the 
Business Informatics course was 2.973 with the 
standard deviation of 0.815, while it was 4.184 with 
the standard deviation of 0.759 after the course. 
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The results of the t-test revealed that the 
difference between average digital literacy grades 
before and after the course is statistically 
significant at 1% level (t=13.874, p<0.0001). 
There are some interesting findings in the 
presented results. Although Generation Z is born 
and raised surrounded by computers and digital 
technologies and its members are considered as 
“digital natives”, they did not self-evaluate their 
digital literacy as very good before they took the 
Business Informatics course. However, their self-
evaluation level of digital literacy increased 
significantly after taking the course which means 
that it still makes sense to teach digital natives 
about digital technologies. In other words, it is not 
enough to be surrounded by digital technologies 
from very young age in order to achieve higher 
levels of digital literacy; one can achieve it by 
engaging in the sort of education that will provide 
valuable ICT knowledge and skills.  
 
Attitudes towards ICT learning 
The second research question referred to the 
Generation Z students’ attitudes towards ICT 
learning. Following work of Ng [27], seven 

statements using 5-point Liker scale were provided 
in the survey in order to investigate students’ 
attitudes towards ICT learning. Those statements 
are: (i) I like using ICT for learning, (ii) I learn better 
with ICT, (iii) ICT makes learning more interesting, 
(iv) I am more motivated to learn with ICT, (v) ICT 
enables me to be a self-directed and independent 
learner, (vi) There is a lot of potential in the use of 
mobile technologies (e.g. mobile phones, PDAs, 
iPods, smartphones, etc.) for learning, and (vii) 
Teachers/lecturers should use more ICT in their 
teaching of my classes [27]. Named statements 
are the part of the before Business Informatics 
course survey. The results of the survey are given by 
the Table 4. For most of the statements, majority of 
the surveyed students neither agree nor disagree 
with the statement. However, the exceptions are 
the last two statements. Majority of the students 
(37.10%) strongly agrees that there is a lot of 
potential in using mobile technologies in 
educational process. Also, majority of the surveyed 
students strongly agrees (31.18%) and agrees 
(31.18%) that the teachers and lecturers should 
use more ICT in the educational process. 

 

Attitude statement Strongly 
disagree Disagree 

Neither 
agree nor 
disagree 

Agree Strongly 
agree 

I like using ICT for learning 7,53% 10,75% 31,18% 25,81% 24,73% 

I learn better with ICT 9,68% 14,52% 41,40% 18,82% 15,59% 

ICT makes learning more interesting 9,14% 14,52% 34,95% 24,73% 16,67% 

I am more motivated to learn with ICT 12,90% 15,59% 40,86% 17,20% 13,44% 

ICT enables me to be a self-directed 
and independent learner 8,06% 17,74% 40,86% 18,28% 15,05% 
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Attitude statement Strongly 
disagree Disagree 

Neither 
agree nor 
disagree 

Agree Strongly 
agree 

There is a lot of potential in the use of 
mobile technologies (e.g. mobile 
phones, PDAs, iPods, smartphones, 
etc.) for learning 

1,08% 5,38% 27,42% 29,03% 37,10% 

Teachers/lecturers should use more ICT 
in their teaching of my classes 3,76% 4,84% 29,03% 31,18% 31,18% 

Table 4. Attitudes towards ICT learning 

The presented results indicate that, although 
surveyed students are digital natives, their 
attitudes towards using ICT in educational process 
are not as strong. Nevertheless, if summarized 
scores for agreement and strong agreement are 
taken into account, it is visible that majority of the 
students have positive attitude towards ICT usage 
for learning purposes. On the other hand, although 
Generation Z students perceive that ICT can make 
learning process more interesting, majority of 
them do not believe that ICT can increase their 
learning skills or make them independent learners 
nor are motivated to learn with ICT. Moreover, 
students believe that more ICT should be used in 
educational process. However, one should keep in 
mind that the majority of the students have been 
answering this questions before taking any of the 
university level classes (there were 93.55% of the 
students in the sample who were first-time 
students in the observed academic year), so the 
results of the final statement could, in fact, be 
considered as guidelines for high school teachers 
to introduce more ICT in their teaching methods. 
 
Usefulness of ICT knowledge and skills 
The third research question referred to the 
Generation Z students’ perception of usefulness of 

ICT knowledge and skills which they obtained 
during the Business Informatics course. The 
questions regarding this topic have been a part of 
the second survey which took place after the 
Business Informatics course. This part of the 
research has been divided into two parts: (i) 
perceived usefulness of the topics belonging to the 
theoretical part of the course and (ii) perceived 
usefulness of the topics belonging to the practical 
part of the course. All of the questions have been 
based on a 5-point Likert scale with 1 representing 
very low usefulness, and 5 represented very high 
usefulness. 
 
The perceived usefulness of the topics belonging to 
the theoretical part of the course consists out of 
ten topics, being: (i) hardware, (ii) software, (iii) 
data, (iv) computer networks and IT, (v) designing 
Web sites, (vi) information systems in business, 
(vii) business decision-making systems, (viii) 
electronic business, (ix) risks and IT 
implementation in business, and (x) organization 
and management of IT as a business function. The 
results of the survey reveal that, among named 
theoretical topics, students of the Generation Z 
perceive Electronic business to be the most useful 
topic, while Data is the least useful topic according 
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to their opinions, as presented by the Figure 1. 
However, all of the calculated average grades 
(means) range from 3.54 (with standard deviation 
of 1.16) for Data to 3.80 (with standard deviation of 
1.18) for Electronic business, which cannot be 
considered as a wide range so it can be concluded 

that the average overall perceived usefulness of 
the theoretical topics taught in the Business 
Informatics course is middle to high, with an 
overall average score of 3.64 (with standard 
deviation of 0.11). 

 
 

Figure 1. Perceived usefulness of the theoretical Business Informatics course topics 
 
The perceived usefulness of the topics belonging to 
the practical part of the course consists out of nine 
topics, being: (i) computer fundamentals, (ii) 
databases, (iii) Internet services in business, (iv) 
Web sites design, (v) text processing, (vi) desktop 
publications, (vii) public presentations, (viii) 
spreadsheets, and (ix) electronic business. The 
results, as presented by the Figure 2, indicate that 
Spreadsheets is the most useful topic among 
practical topics of the Business Informatics 
course with an average grade of 4.65 and standard 

deviation of 0.72, while the least useful topic is 
perceived to be Desktop publications with an 
average usefulness grade of 4.39 and related 
standard deviation of 0.95. Again, as in the case of 
theoretical topics, the range of the average grades 
of the individual topics is not wide. The overall 
usefulness of the practical part of the Business 
Informatics course can be considered high, with an 
overall average value of 4.58 (with the standard 
deviation of 0.09).  
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Figure 2.  Perceived usefulness of the practical Business Informatics course topics 
 
 
If one compares the results obtained for the 
theoretical topics and practical topics, it is clear 
that students of the Generation Z prefer to learn 
practical topics and perceive them as more useful 
than theoretical ones. This finding can be 
explained with the previously stated theory 
indicating that Generation Z students have 
attention disorder [1], [3], [14]. Since most of the 
theoretical topics are being taught in an old 
fashion ex cathedra way, students of the 
Generation Z can easily be distracted by available 
personal technology during that kind of lecture 
since they are, in most cases, not actively involved 
into the class. On the other hand, in case of 
practical topics, students are actively involved in 
solving business problems using ICT and therefore, 
perceive those topics more useful. Hence, it could 
be concluded that it is important to actively involve 
students of the Generation Z into the learning 
process and to put more emphasize on the 
practical part of the Business Informatics course 
than on the theoretical one.  
 

 Conclusion 
 
This paper presented the research results of a 
survey conducted among the students of the first 
year of Business economics and Economics 
university study programme at the Faculty of 
Economics & Business, University of Zagreb, 
Croatia. Named students are considered to be 
members of the Generation Z, characterized by the 
rapid technology development and advanced 
digital technology surroundings from a very young 
age. The research results revealed that there are 
statistically significant differences between 
perceived level of digital literacy of the surveyed 
students, indicating that, although they have been 
constantly surrounded by digital technologies, 
education on the ICT topics is still needed in order 
to achieve higher levels of digital literacy. Also, the 
research revealed that students think that ICT can 
increase interestingness of teaching, see the 
potential of ICT usage for learning and would like 
more ICT to be used by their teachers in the 
educational process, but do not perceive that ICT 
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can motivate them to learn or increase their 
learning skills. Finally, this study also revealed 
that students of the Generation Z prefer to learn 
practical ICT topics by being actively involved into 
the lectures in terms of problem solving than to 
listen and learn theoretical ICT topics. 
The limitation of this study lies in unequal sample 
sizes for two different stages of survey research. In 
other words, one cannot be sure if the same 
students have been answering both surveys since 
there has not been any kind of tracking information 
involved in the first survey. In that sense, further 
research should ensure that the sample for both 
before and after the course surveys is the same, 
i.e. that same students answer the survey at the 
beginning of the course and later at the end of it. 
Therefore, the researchers should assign codes for 
each participant in the first survey which they 
should enter again in the second one. That way the 
research would be strengthen. Another limitation 
of the study is the fact that the attitudes towards 
ICT learning are being examined only before the 
course and not afterwards so it is not possible to 
investigate if there is a connection between 
students’ attitudes towards ICT learning and the 
actual outcome after taking the course. This 
limitation could also be overcome in the further 
research by the inclusion of the named questions 
into the survey after the course. The generalisation 
of the findings could also be limited since the 
research is conducted only in one country. 
Therefore, in order to strengthen the 
generalisation of the findings, future research 
should include respondents from multiple 
countries. Moreover, further research should 
include comparison to previous researches on the 
topic including other generations, as well as 

conducting a survey on a larger sample of mixed 
generations so that the results regarding the 
attitudes towards ICT knowledge could be 
compared through generations. 
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Abstract:  
 
Over the years, a number of performance 
indicators have been developed and used to assess 
the performance of mutual funds. The choice of 
these performance measures completely rests on 
the perception of the investor as to which measure 
conveys the information sought after by the 
investor and which information the investor 
considers would be meaningful in deciding the fate 
of his investments. Objective & Methodology: To 
evaluate the risk and return of selected technology 
sector mutual funds and to analyse the composite 
information conveyed by Sharpe’s ratio, Treynor’s 
ratio, upside and downside capture ratios. 
 
 
 
 
 
 
 
 
 
 

 

 
 Results & Discussion: When the funds were 
analysed using Sharpe ratio, Treynor’s ratio upside 
capture ratio and downside capture ratio, the 
funds that performed the best in consideration to 
a particular measure may not be termed best when 
analysed with another performance gauges 
stressing on the fact that all the ratios should be 
analysed with an integrated perspective to derive 
any underlying information on the performance of 
the fund and that the choice of the benchmark  
which stands as a basis to assess performance of 
the fund is crucial. 
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Introduction 

A rational individual has a plethora of investment 
avenues available. Investment in gold, real estate, 
shares of companies are some of the most sought 
after investment options. The quantum of money 
available for investment and the risk taking 
aptitude and expectation on return of investment 
vary among individuals. Of the available 
investment opportunities, mutual fund is one of 
the best options that give an investor a varied 
variety of choices - with regard to amount of money 
that can put aside for an investment, as schemes 
such as systematic investment plans provide 
opportunity for small investors to those who have a 
huge amount for investment, the different types of 
funds like debt funds, growth funds, balanced 
funds etc., help an investor choose on the basis on 
one’s risk appetite, funds like sectorial funds/ 
index funds etc, provide a choice to invest in 
sectors they assess have greater prospects or help 
in investing in a more diversified portfolio. 
 
Over the years, a number of performance indicators 
have been developed and used to assess the 
performance of mutual funds. The choice of these 
performance measures completely rests on the 
perception of the investor as to which measure 
conveys the information sought after by the 
investor and which information the investor 
considers would be meaningful in deciding the fate 
of his investments. The objective of the study is (i) 
to evaluate the performance of selected technology 
sector mutual funds and by studying the risk and 
return of various categories of funds of all the 
asset management companies in India belonging 
to technology sector on basis of their Net Asset 
Value(NAV) and (ii) To analyse the composite 

information conveyed by evaluation criteria’s like 
Sharpe’s ratio, Treynor’s ratio, upside capture ratio 
and downside capture ratio. 
 

Review of Previous Research 

[1] examines the existing and prospective mutual 
fund companies institutional and individual 
investors, researchers and policy makers to get an 
idea of the nature of relationship between the 
investment styles and performance of the mutual 
funds in the Indian context, which will have broader 
implications for  developing competitive strategies 
and to develop appropriate policies conducive to 
the healthy growth of Indian Mutual Funds  by 
conducting a risk adjusted  performance 
evaluation of Indian mutual fund schemes. The 
study clearly brings out the fact that the most of 
the Growth plans (16 out of 21, approximately 76%) 
are better than Dividend plans in terms of superior 
returns and in terms of risk 18 out of 21 Growth 
plans had lesser risk (approximately 86%) had 
lesser risk and in terms of risk per unit return 16 out 
of 21 Dividend plans had higher coefficient of 
variation (approximately 76%) than Growth plans. 
[4] attempt to analyse various mutual fund 
schemes pertaining to technology sector. In this 
context an attempt has been made by the 
researcher to examine the growth, risk-return 
pattern of the mutual fund industry with regard to 
sector mutual funds. Thus, the study examined 
entire technology mutual funds over a period of 05 
years from 2008-09 to 2012-13.Accordingly, funds 
have been ranked by taking into account their 
performance measures using Beta, Sharpe and 
Treynor’s Index. Thus, a fund that scored the 
highest of the average of the said parameters has 
been ranked as the best and same method has 
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been adopted in ranking the rest of the funds. From 
the study conducted it can be inferred that IT sector 
funds at present have lost their charm and past 
glory probably due to technology meltdown and IT 
sector may be at its elastic end point which 
warrants IT companies to focus on vortex of IT 
business so as to redefine, rethink their business. 
Results of the study which strongly refute 
established view point that IT assures better 
return. 
 
[3] conducted an  empirical investigation on the 
performance  of mutual funds schemes  and the 
main purpose  of the study is to  identify which of 
the month and year schemes provided highest 
return and minimize the risk in the technology 
sector funds. The study was mainly intended to 
analyse the performance of Indian mutual funds 
based on the performance of close-end and open-
end mutual fund schemes over the period 2002-03 
to 2012-13 financial year. The researcher has 
adopted Price Earnings ratio, Book Price Ratio, 
Return and Net Asset value and Assets Under 
Management. Further take to considering the 
performance index model. Sharpe performance 
evaluation model, Jenson model, Treynors 
performance model . The study constructs portfolio 
with maximum Sharpe ratios from an equity 
diversified schemes and income, balance and 
index to identified the selection of funds. 
The study conducted by [2] attempts to analyse the 
growth and performance of Equity and Hybrid 
Schemes of 10 Mutual funds from 2002-03 to 2010-11. 
It also studies the perception of 200 mutual fund 
investors in Punjab with the help of a pre-tested 
questionnaire. The analysis of secondary data 
reveals that majority of mutual fund schemes 

whether they belong to growth schemes or 
balanced schemes have medium risk. All the 
growth schemes of IT sector schemes of mutual 
funds have performed well above the benchmark 
indices as compared to balanced fund schemes of 
selected mutual funds. On the basis of both Sharpe 
and Treynor measures, majority of the schemes 
have outperformed the benchmark indices from 
20012-13 to 20015-16. 
 
A study conducted by [5]  mainly focused on 
conducting an empirical analysis and the 
interpretation of secondary and primary data for 
performance evaluation of sectoral mutual  fund 
schemes with various tools like Sharpe ratio, 
Treynor Ratio, Jensen Alpha model, Fama’s 
decomposition model, coefficient of correlation, 
rank correlation and factor analysis. It also 
analysed the performance of dedicated 
infrastructure funds vis-a-vis the diversified 
equity fund and also examines the performances of 
DIF s and diversified equity fund over Bull and Bear 
phases. He concluded the study that at the time of 
bull phase technology sector funds perform better 
than any other schemes of funds and return and 
risk is high for the technology scheme funds. 
From the study conducted by [6] evaluates the 
performance of Indian Mutual Funds, which is 
carried out through relative performance index, 
risk-return analysis, Treynor's ratio, Sharp's ratio, 
Sharp's measure, Jensen's measure, and Fama's 
measure. The data used is daily closing NAVs. In his 
study finding he suggests that the investment in 
SBI contra funds with moderately high risk perform 
well in market. 
 

Methodology 
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For this study, top ten technology sector growth 
funds that were existent in the last three financial 
years have been selected for the purpose of 
evaluation. The monthly closing Net Asset Value 
(NAVs) for the period a period of three years ending 
on 30th April 2019 have been extracted from the 
database of Association of Mutual Funds in India 
(AMFI) and the Standard and Poor’s Bombay Stock 
Exchange Information Technology Index (S&P BSE IT 
index) of the Bombay Stock Exchange, India has 
been chosen as the benchmark index. Then, the 
total return, alpha – a measure of the difference 
between a fund's actual returns and its expected 
performance, given its level of risk as measured by 
beta, standard deviation and beta were calculated 
for the respective schemes to gather an idea of 
their actual earnings, risk and volatility 
respectively. Alpha and beta are calculated by least 
squared regression of the fund’s excess return (or 
fund’s return over treasury bills chosen as the risk 
free interest rate) and excess returns of the S&P BSE 
IT index. The standard deviation was calculated 
using the trailing monthly returns for a period of 
three years and all the monthly standard 
deviations were annualised.  
 
The performance of various mutual fund schemes 
offered by the different Asset Management 
Companies (AMC) were evaluated and measured 
using relative performance index like, Treynor’s 
Ratio, Sharpe Ratio, Upside ratio and downside 
ratio as follows: 
Treynor’s Ratio 
[8] Treynor was the first researcher to develop a 
composite measure of portfolio performance. The 
ratio measures the portfolio’s efficiency using the 

relationship between risk adjusted return and the 
market risk, beta. 

𝑇𝑟𝑒𝑦𝑛𝑜𝑟′𝑠 𝑅𝑎𝑡𝑖𝑜 (𝑇) =  
𝑅𝑝 − 𝑅𝑓

𝛽𝑝
 

Where, Rp is the return of the portfolio, Rf – the risk 
free return and βp is the systematic risk of the 
portfolio. 
Whenever Rp is greater than Rf and βp is positive, 
a larger T value indicates a better portfolio for all 
investors. The following two cases would reflect a 
negative T value: when Rp is less than Rf implying a 
poor portfolio performance or when βp is negative 
implying that the portfolio and the market are 
inversely proportional. 
 
Sharpe Ratio 
 [7] William Sharpe developed the Sharpe 
ratio for calculating risk adjusted returns and 
takes into consideration the excess returns of the 
portfolio and the total risk of the portfolio. It helps 
to identify if a portfolio’s excess returns are due to 
a better investment decision or due to a component 
of additional risk. The Sharpe ratio can be as 
 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =  
𝑅𝑝 − 𝑅𝑓

𝜎
 

 

Where,Rp is the return of the portfolio, Rf – the risk 
free return and σ is the standard deviation of 
portfolio returns. In the study, it is calculated 
dividing a fund's annualized excess returns over 
the risk-free rate by its annualized standard 
deviation. 
The ratio helps to directly analyse how much risk 
each fund had to bear to earn an excess return over 
the risk free interest rate. 
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Upside Capture Ratio 
The ratio evaluates on how  mutual fund performed 
relative to the index when the index had risen. It 
indicates the investment manager’s overall 
performance in the up-markets. It is calculated as 
 
 𝑈𝑝𝑠𝑖𝑑𝑒 𝐶𝑎𝑝𝑡𝑢𝑟𝑒 𝑟𝑎𝑡𝑖𝑜 =

 
𝑀𝑎𝑛𝑎𝑔𝑒𝑟′𝑠 𝑅𝑒𝑡𝑢𝑟𝑛𝑠

𝐼𝑛𝑑𝑒𝑥 𝑅𝑒𝑡𝑢𝑟𝑛𝑠
 × 100  

 

If the value of the upmarket ratio is more than 100, 
the investment manager has outperformed the 
index during an up market. In the study, the ratio is 
calculated by taking the fund’s monthly return 
during the periods of positive benchmark return 
divided by the benchmark return of the same 
month and then calculating the geometric average 
for the fund and index return during the up months 
for a period of three years. 
 
Downside Capture Ratio 
The ratio evaluates on how mutual fund performed 
relative to the index when the index had fallen. It 
indicates the investment manager’s overall 
performance in the down-markets. It is calculated 
as 
 
 𝐷𝑜𝑤𝑛𝑠𝑖𝑑𝑒 𝐶𝑎𝑝𝑡𝑢𝑟𝑒 𝑟𝑎𝑡𝑖𝑜 =

 
𝑀𝑎𝑛𝑎𝑔𝑒𝑟′𝑠 𝑅𝑒𝑡𝑢𝑟𝑛𝑠

𝐼𝑛𝑑𝑒𝑥 𝑅𝑒𝑡𝑢𝑟𝑛𝑠
 × 100  

 

If the value of the downside capture ratio is less 
than 100, the investment manager has 

outperformed or loss less than the index during a 
down market. If the ratio is negative, it reflects 
that the fund has generated positive returns when 
the benchmark declined. In the study, the ratio is 
calculated by taking the fund’s monthly return 
during the periods of negative benchmark return 
divided by the benchmark return of the same 
month and then calculating the geometric average 
for the fund and index return during the down 
months for a period of three years.  
 
On calculating the above ratios, the funds are 
categorised as top performing, moderately 
performing and least performing funds based on 
percentile. The top 30 percentile of funds are 
classified as top performing, the next 30 percentile 
of funds to be moderately performing and the last 
40 percentile to be least performing and are colour 
coded to give a visual view of the funds’ 
performance. 
 

Results and Discussion 

The top ten technology funds were selected to study 
the composite information reflected by 
performance ratios. The alpha which is a measure 
of the difference between a fund's actual returns 
and its expected performance, given its level of risk 
as measured by beta and standard deviation were 
calculated for the respective schemes to gather an 
idea of their actual earnings, risk and volatility 
respectively. Further the Sharpe ratio, Treynor 
Ratio, Upside and down side capture ratios were 
calculated to compare the performance of the 
funds.
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Fund 
Total 

return 
(%) 

Alpha Beta Standard 
Deviation 

Sharpe 
Ratio 

Treynor's 
Ratio 

Upside 
ratio 

Downsid
e ratio 

A 16.88 4.44 0.91 16.8 0.81 14.953846 92 68 
B 14.88 2.71 0.91 16.76 0.71 13.076484 89 73 
C 15.72 5.17 0.69 13.46 0.9 17.556522 76 47 
D 14.71 4.31 0.69 13.43 0.84 16.349565 75 49 
E 14.24 3.87 0.68 12.97 0.83 15.831029 76 53 
F 13.27 3.03 0.68 12.93 0.77 14.641324 74 55 
G 14.31 3.63 0.72 13.15 0.83 15.159028 76 53 
H 13.21 2.67 0.71 13.13 0.75 13.869718 74 56 
I 14.57 4.87 0.59 11.05 0.98 18.354237 68 39 
J 13.88 4.27 0.59 11.04 0.93 17.402034 67 40 

Table 1. Consolidated values for the period 2016-2019 
 
Inference: In table 1, it is seen that fund A has a 
total return of 16.88% and alpha is 4.44 implies 
that fund produced 4.44% more than what the 
beta would predict. The beta of the fund is 0.91 
which is very close to the market. The standard 
deviation of the fund is 16.8% reflecting that 68 
percentage of time the funds mean returns varied 
with tolerance of ± 16.8% from the mean returns.  
The Sharpe ratio for fund A is 0.81 shows the risk 
adjusted performance of the fund. The higher the 
Sharpe ratio, the better the risk adjusted 
performance. The Treynor ratio of 14.95 implies how 
well the investment has compensated the investor 
for the given level of risk. The higher the Treynor 
ratio, the better the compensation to the investor.  
An upside capture ratio of 92 implies the fund has 
not generally beat the market while there was an 
upmarket while a downside capture ratio of 68 
implies the fund had lost less compared to 
benchmark in a downside market. A higher upside 
ratio and a low downside capture ratio is 
advantageous to the investor. 

The above measures were analysed and the 
selected funds were classified on the basis on each 
measure as best performing, moderately 
performing and least performing. 
 

Table 2. Classification of Funds based on performance 
 
In table 2, the funds that have performed the best 
have been coded green, the moderately performing 

Fund 
Sharpe 
Ratio 

Treynor's 
Ratio 

Upside 
ratio 

Downside 
ratio Rank 

C 0.900 17.557 76 47 1 

I 0.980 18.354 68 39 2 

J 0.930 17.402 67 40 2 

E 0.830 15.831 76 53 3 

G 0.830 15.159 76 53 3 

D 0.840 16.350 75 49 4 

A 0.810 14.954 92 68 5 

B 0.710 13.076 89 73 5 

F 0.770 14.641 74 55 6 

H 0.750 13.870 74 56 6 
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funds have been coded yellow and the least 
performing have been coded red. Here, the top 30 
percentile of funds are classified as top 
performing, the next 30 percentile of funds to be 
moderately performing and the last 40 percentile to 
be least performing. This colour coded 
classification would yield information on the best 
performing funds as per information provided by 
each ratio. A checkered pattern would help to 
unearth additional information on riskiness or 
opportunity for returns underlying the fund 
categories. Now the funds are ranked by providing 
equal weightage to performance measures 
considered in the study. 
From the table, it can be noted that as per Sharpe’s 
ratio and Treynor’s ratio, the best performing are 
funds C, I and J. But, while considering the upside 
capture ratios, funds I,J seem to be performing the 
least compared to the funds selected. These funds 
have performed less attractively during the up 
markets but have been seen as the best performing 
during the down markets. It is seen that fund C has 
fallen in the top 30 percentile considering all 
factors chosen in the study and hence ranked ‘1’. 
But the choice of fund C may not be termed as best 
as the choice may vary for investors who have 
different risk appetite. Hence, on integrating all 
the measures and classifying the measures, an 
investor could make a more informed decision and 
get a more vivid outlook on what to expect from his 
investment decision 
The strength of measures like upside and downside 
capture ratios relies on the returns of the 
benchmark index stressing on the importance of 
wisely choosing a benchmark. The benchmark 
chosen should reflect the investor’s perception of 
the market and expected returns, else the analysis 
of the ratios would not yield necessary insights for 
an investor. 
 

Conclusion 

This paper studies the relative information 
reflected by major ratios used in the analysis of 
performance of mutual funds. It is seen that when 
the funds were analysed using Sharpe ratio, 
Treynor’s ratio, upside and downside capture 
ratios. The investors can make more informed 
choices by gaining a composite view of all the 
measures enabling him reduce the ambiguity in 
the expected returns. All the ratios should be 
analysed with an integrated perspective to derive 
any underlying information that plays a prominent 
role in the assessment of mutual fund 
performance. 
From the analysis, it may also be concluded that 
the choice of the bench mark return plays a 
prominent role in the assessment of mutual fund 
performance. A wrong benchmark would lend a 
false view of the comparative risk and returns on 
the performance of the fund and hence the choice 
of the benchmark is crucial.  
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ORGANIZATIONAL FACTORS OF CAREER MANAGEMENT EMPLOYED 

IN THE TRANSITION ECONOMY 
 

Abstract:  
 
The aim of this research was to determine which 
organizational factors have an impact on the 
realization of individual employee career plans. 
The sample was of a quotient, random selection of 
the respondent, of the size of 60 examinees (n = 60). 
It was formed from 20 large organizations from all 
over Croatia. The survey was conducted by direct 
survey. The regression analysis method was 
applied. The regression equation of organizational 
factors that affects the career development of 
employees is calculated and determined. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Of the six independent variables included, it was 
established that the most impacted on the career 
plan of the employees is the analysis and 
enrichment of the work, followed by psychological 
monitoring. The lowest coefficient of regression 
has been shown by career workshops and career 
charts. 
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Introduction 
In Human Resources Management, the Career 
management segment today is one of the key 
points. The realization of individual career plans 
employees is not only focused on the personal 
aspects, interests and contents of each employee, 
but also requires organizational support. Without 
organizational support, it is not realistic to realize 
a planned career. Employees successfully 
achieving their career plans achieve a higher 
degree of job satisfaction, greater productivity, 
creativity and innovation, loyalty to the 
organization, more responsible for doing jobs, 
avoiding better stress at work, etc. It is therefore 
an interest of all organizations that within the 
human resources management system potentials 
are applied in the best way to the management of 
employees' careers. 
 
So far, a lot of works have been published, which 
outlined the methods, and the ways in which 
management seeks to help employees achieve the 
greatest satisfaction in achieving their careers. It 
is constantly emphasized and emphasizes that the 
role and support of the organization is 
irreplaceable in that. One of the fundamental 
characteristics of this is that these contributions 
are mainly contributed by the results generated in 
the developed human capital markets. By doing so, 
it reduces their applicative dimension in transition 
economies. 
 
It is not unknown, and it is unexplored that 
organizations have a significant influence on their 
employees' careers. What is still largely unknown, 
and thus unexplored, are all the tools available to 
managers for successful career management. 

 
This paper seeks to highlight organizational 
content and factors that can have a positive impact 
on the realization of individual career plans of 
employees in organizations in transition 
economies. It is believed that the research results 
that are being presented will provide a creative 
incentive for human resources management in 
these organizations to give greater attention to the 
careers of employees and direct their activities in 
this direction. One of the perhaps basic issues that 
will be encountered during the research is that the 
concept itself, and thus the model of human 
resources management in the transitional 
economy, is underdeveloped, researched and 
therefore reduced efficiently. 
 

Career success 

Career development and career management are 
measured by success. What is implicit in itself is: 
what is success in your career? There exist in the 
theory and practice of career management 
different opinions about it [2]. Career success is 
first and foremost individually colored and it is not 
possible to talk about the unique criteria and 
benchmarks that would be worth for each 
individual career. To evaluate career success, it is 
possible to use several criteria [12]: 
 
a) Inner feelings related to employee 
satisfaction and the perception of this 
satisfaction, 
b) The employee's life balance and 
achievement and the balance that consists of the 
balance between his work obligations and his non-
work obligations, 
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c) The level of achievement of the realization 
of the life goals of the employees through the work 
and the organizations in which they are moving, 
d) The level of fulfillment and the efforts 
made regarding the realization of the established 
career development plan, the correction of the 
plan, 
e) Autonomy in work and freedom of 
independent decision-making in the work process, 
f) The character of the working environment 
and the degree of employee identification with the 
organization and the working group, 
g) Opportunities for selecting jobs and work 
tasks that are in line with the available knowledge 
and skills that the employee possesses,  
h) Rank and status of employees in the 
working group and organization 
 
Despite the developed career metrics and career 
achievements, some of these categories are still 
very difficult to quantify and objectively measure. 
Four approaches to looking at career performance 
[7]: 
 

1. Individual approach, 
2. Structural approach, 
3. Behavioral approach, 
4. Contemporary approach. 

 
Individual approach comes from the theory of 
human capital. This approach simplifies the focus 
of career tracking metrics observed through 
individuals within the organization. They invest 
most in career development in their education, 
training, gaining experience and expect that they 
will be adequately rewarded based on their efforts 
and investments. According to this approach, 

career success is directly proportional to the 
quality of human capital that the individual brings 
to the labor market [6]. 
 
The structural approach is based on the 
assumption that there are a number of objective, 
different structural features that present 
limitations to the individual in the development of 
his career [8]. The size of the organization or its 
activity, or the organizational structure, are one of 
the structural factors. Larger organizations, for 
example, unlike smaller, have more structured and 
advanced organizational levels and opportunities 
and allow their employees to give more 
opportunities and efforts to advance in this 
organizational structure and thus in their career. 
In addition to the stated structural features, the 
structural approaches often include the frequency 
of employee advancement and the quality of the 
system of promotion of human resources in 
organizations [8]. 
 
A behavioral approach implies that employees have 
full control over their choice and career 
development. By doing so, they can assess their 
positions, roles and chances in organizations in 
the direction of their career development. The basic 
emphasis of this approach is that employees 
should permanently take proactive roles in 
developing their own career. This role can be 
realized using different interpersonal and 
intrapersonal strategies such as: self-initiation, 
identification, imitation etc. [2]. The main 
limitation in this approach is the existence of a 
perfect labor market and its functioning [11]. 
Within this perfect market, individuals can realize 
their career and measure success in their career. 
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Contemporary career approaches are based on a 
cumulative outcomes in career development 
resulting from a long period of individual behavior. 
There are three approaches to the modern 
approach: the concept of an unlimited or 
boundless career, the concept of a protean career 
and the concept of an intelligent career [3]. 
 

Organizations factors in career 
employees’ management 

 
Human career is realized solely within 
organizational systems and differs from 
organization to organization. Organizations 
determine employee profiles, job content, job 
performance regimes, goals to be achieved, skills 
and skills that employees need to have 
successfully accomplished their tasks. 
 
Seligman comes to the knowledge that people are 
advancing in their careers when they are able to 
develop positive emotions and emotional 
relationships, then positive psychosocial 
interactions in their working group, and a positive 
engagement in the organization [12]. He argues 
that due to the absence of these three components, 
there is a shortage of career development. The 
emphasis in this approach is mainly on the aspects 
of an individual employee, and not on aspects and 
content of an organization in supporting the 
development of each member's career. Ryan and 
Deci, present the research results that link the 
career development with the autonomy of the 
employees, their competencies during the work, 
and the connection of the work operations and the 
information they need to perform the job 
successfully [11]. They point to the need and more 

importantly try to promote the concept of intrinsic 
motivation of employees as significant support in 
career development. Although this approach has a 
shift towards Seligman's standpoint, a number of 
other factors that determine the success of 
employee careers, with which organizations can 
influence it, remain unclear. Valey brings the 
results of extensive psychological observations 
and research and points out that they need an 
effective career [16]: self-awareness; self-
confidence, cognitive knowledge, interpersonal 
competence; skills in achieving identity, 
communication skills; skills in running teams and 
teams. Though the great role and significance of 
these, as well as other numerous psychological 
determinants in career achievement, is not a real 
career success, just focus on them. 
Perhaps one of the most important contributions 
to the identification of organizational factors in 
the realization of the career of employees is 
brought by Arthur and Rousseau. They claim to be 
[1]: 
 
a) Self-employment tools for employment. 
Include: career planning workshops, self-
managing career workshops, retirement 
retirement workshops, computer software and its 
implications in career management. 
b) Assessment of organizational human 
potential. Includes career promotion, 
psychological monitoring, assessment centers, 
interviews, job analysis. 
c) The internal labor market, which includes: 
career manuals, career charts, resource center, 
information support. 
d) Individual employment counseling 
involving: managers, senior career advisors, 
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human resource center staff, specialized external 
consultants. 
e) Business analysis systems, including 
informal testing, job vacancy advertising, job 
auditing, rotation staffing, internal staffing 
systems. 
f) Development programs that include: 
enrichment and design of jobs, job changes, in-
house training, external seminars and workshops, 
training costs reimbursement, training of career 
management supervisors, dual career programs, 
mentoring system, employee orientation. 
 
Although this is a well-structured presentation, it 
is not realistic to consider that there are not many 
other organizational factors that can affect the 
realization of the career of employees. 
Based on this systematization of organizational 
factors that assist in the realization of the career 
of employees, the following six factors are 
empirically investigated in the observed 
organizations: 
 

1. Career workshops (Rpk), [15] 
2. Career promotion (Pro), [6] 
3. Psychological tracking (Psi), [8] 
4. Analysis and enrichment of jobs (Apo), 
[10] 
5. Career rankings (Ska), [13] 
6. Revision and staffing rotation (Rev), [17] 

 
Methodology 

 
Target 
The basic and sole objective of the research is to 
identify which organizational factors and to what 

extent they have an impact on the realization of 
individual employee care plans. 
 
Hypothesis 
The following basic hypothesis is defined in 
accordance with the set goal: 
Ho - Successful realization of individual employee 
career plans depends on multiple organizational 
factors. 
 
Sample 
The sample was quotient, random selection of the 
respondent. The sample size was 60 (n = 60). It was 
formed from 20 large organizations from across 
Croatia, random selection. Only those 
organizations that have confirmed that they have a 
well established and developed Human resources 
management center are involved. 
 
The sample did not include respondents with less 
than 10 years of work experience, as well as 
subjects older than 60 years of age. Also, no 
respondents who previously stated that they did 
not make a clear and understandable career plan 
or did not remember the elements of that plan were 
involved. 
 
It is assumed that inclusion of less than ten years 
of work experience will not yield reliable results 
because they may not objectively offer valid 
answers to their career performance (career in the 
initial stage) and compare the same with the 
career plan [10]. No respondents older than 60 are 
involved because it is questionable how much they 
would be interested in participating in this survey 
(drop in interest, retirement preparation, end of 
career) [10]. 
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Respondents 
The respondents were employees in various, large 
organizations from all over Croatia. 50% of 
respondents were men and 50% women, with 50% 
of middle class employees and 50% of high class 
employees. 
 
Test instruments 
The satisfaction of the satisfaction with the career 
accomplished was based on the questionnaire on 
satisfaction with the career realized [14]. The 
questionnaire was used in its entirety in an 
unaltered original form. Levels of satisfaction: 
completely dissatisfied (1), satisfied (2), 
completely satisfied (3). 
Dependent variables were offered to respondents 
at five levels: it did not affect my career (1); very 
little has affected (2); influenced my career (3), 
greatly influenced my career (4), most influenced 
my career (5). 
 
Variables 
The independent variable (Y) is the realization of 
the career plan of employees, and the dependent 
variables are: 
 

1. Career workshops (Rpk), 
2. Careers promotion (Pro), 
3. Psychological tracking (Psi), 
4. Business analysis and enrichment (Apo), 
5. Career rankings (Ska), 
6. Revision and staffing rotation (Rev), 
 

Other possible variables as systematically exposed 
to Arthur and Rosseau could not be included since 
they were not in career management in the 
observed organizations. 

Interviewing 
The survey was conducted by a direct survey during 
September-December 2018. There was a completely 
anonymous character about which respondents 
were notified before the start of the test. Surveys 
were conducted by interviewers prepared for this 
task. 
 
Methods 
The regression analysis method according to the 
equation was applied: 
 

Y = 
 +++ xx 22110  

 

or shown in the model of this research: 
 

Y =

 +++++++ vSkaApoPsioRpk RePr
6543210  

 

Coefficients of regression were estimated by the 
least squares method [5]: 
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The F-test for determining the determination 
coefficient (R) and the t-test for the significance of 
the determinants were used [9]: 
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Limitations 
Observed organizations have largely had developed 
forms of human resources management, but 
within them are still underdeveloped forms and 
management content of the career of employees. 
There was also a considerable difficulty in the non-
homogeneous structure of career management 
model of employees within organizations [6]. 
Certainly, for a larger study, it would be good to 
form larger size samples, preferably with multiple 
layers of choice. However, given the resource 
potential and the objective of this research, it was 
not possible. 

Data processing 
For the statistical analysis of the data collected, 
the SPSS for Windows software version (version 
20.0, SPSS Inc., Chicago, Illinois, USA) was used. 
 

The results 

The following regression equation of 
organizational factors influencing the career 
development of employees has been calculated 
and determined:

 
 

Y = 7,425 - 0, 1508 Rpk+ 0, 3511 Pro+ 0, 5279 Psi– 0, 6025 Apo+ 0, 2714 Ska 

+  

0, 4921 Rev 

 

 

 

 
 
From the equation there is an approximate and possible 
conclusion that the organizational factors involved in 
the realization of the career plan employed by the 
perceived flow of the respondents have the most 
influence on the analysis and enrichment of the jobs 
and then the psychological monitoring. The lowest 
coefficient of regression shows career workshops and 
career rankings. 
 
Employees, in fact, experience that their career 
performance is most affected by the various activities 
that management takes in the field of monitoring work, 
analysis, and adding new content to their jobs. Also, 
various forms of psychological assistance, advice and 
suggestions during the job are considered to have a 
significant influence on the course and career 
achievement. 

It is not a satisfying role for the existence and 
functioning of a career workshop that can have a 
negative impact on career achievement in the long run, 
as employees do not acquire the necessary personal 
knowledge through the training sessions within the 
workshops and the interaction of knowledge about 
managing their own career. Thus, in a certain sense, the 
role and significance of individual efforts of every 
employee to care for their career is undermined, which 
can negatively affect the success of a career. Likewise, 
the low-ranking career rankings point to the possible 
conclusion that observed organizations have not 
sufficiently developed their organizational structure 
within which there are no clearly visible layers of 
hierarchical upsets employed during their career or are 
not clearly visible and available to employees. 
 

2,52 4,03 1,84 7,49 3,38 9,01 5,22 t 

R
2
 = 0,86 DW = 1, 87 F = 8249 
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A relatively high determination coefficient suggests 
that 86% variance of the dependent variables is 
interpreted with the six independent variables included. 
Thus, only 14% remained untroubled, which would 
probably be further reduced by the possibility of 
inclusion of any of the possible organizational 
variables that Arthur and Rousseau systematically 
exhibit [1]. 
The T values, shown at each regression coefficient, 
indicate that all independent variables in the study are 
statistically significant at the 5% significance level. 
The high F value of the regression equation indicates 
that the determination coefficient is significant. Thus, 
all six coefficients of regression involved are 
significantly different from zero. F values do not 
indicate the possible multicollinarity among the 
examined variables. 
Given the calculated value of the Durbin-Watson test, it 
is concluded that there is no autocorrelation of the first 
rank among the observed variables. 
 

Discussion 

What is the wisdom and reality of this research? 
Since no positive autocorrelation was observed among 
the observed variables, it was not necessary to 
determine the established regression model with 

additional variables. If that was the opposite, it is 
questionable how much it could be. Namely, the 
practical and additional variables could not be 
generated in the observed organizations. Adequate 
transformations of existing, involved variables would in 
that case be not only demanding but rather uncertain. 
It remains debatable how many other, exogenous, non-
involved variables that make up the personal 
characteristics of each of the respondents (employees 
outside the organization) affect the overall satisfaction 
of the respondents with a career. But the answer to that 
question was not the focus of this research. 
 
It is also questionable how many other, exogenous, 
non-included variables that make up the personal 
characteristics of each of the respondents (employees 
outside the organization) affect the overall satisfaction 
of the respondents with the career. But the answer to 
that question was not the focus of this research. 
The regression equation presented in this paper is not 
realistically understood statically, but dynamically. The 
level of satisfaction of respondents by developing their 
career is not definitive, but forms and develops during 
their remaining career. Thus, established 
organizational factors are changing over time, both 
quantitatively and qualitatively. Therefore the 
regression equation could be complemented as:

  
Y = 7,425 - 0, 1508 Rpk+ 0, 3511 Pro+ 0, 5279 Psi– 0, 6025 Apo+ 

 0, 2714 Ska + 0, 4921 Rev 
 
The regression coefficients in this equation are not 
constant in the duration of the career of employees and 
should therefore be understood and interpreted. 
Possible errors in the regression equation partly derive 
from the release of other independent variables which, 
due to situational factors, are not included in the 
regression model. One of the approaches in reducing or 
eliminating this possible mistake is through covariant 
analysis whereby by introducing several apparent 
variables into a regression model it will be eliminated. 

 

Conclusion 

The basic and sole objective of this research was to 
identify which organizational factors and to what extent 
they have an impact on the realization of individual 
employee care plans. Of the six independent variables 
included, it was established that the performance of 
the career plan employed by the perceived flows of the 
respondents most influenced the analysis and 
enrichment of the work, and then the psychological 
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monitoring. The lowest coefficient of regression has 
been shown by career workshops and career charts. Not 
a satisfactory part of the existence and functioning of 
career workshops and career charters. 
 
This suggests a possible conclusion that observed 
organizations have not sufficiently developed their 
organizational structure within which there are no 
clearly visible strata of hierarchical ascents employed 
during their careers. The inadequate elaboration and 
application of numerous instruments with which 
organizations can efficiently manage the career of their 
employees is typical of the vast majority of 
organizations in the transition economy. Since it has 
been confirmed that all six variables included have an 
impact on the career of employees, it can be accepted 
that the objective of this research has been 
successfully implemented. This is a hypothesis related 
to the purpose of the research. 
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USING GARCH ALGORITHM TO ANALYZE DATA IN R LANGUAGE 
 

Abstract:  
 
One of the challenging aspects of conditional 
heteroskedasticity series is that if we were to plot 
the correlogram of a series with volatility we might 
still see what appears to be a realisation of 
stationary discrete white noise. That is, the 
volatility itself is hard to detect purely from the 
correlogram. This is despite the fact that the series 
is most definitely non-stationary as its variance is 
not constant in time. So ARCH and GARCH models 
have become important tools in the analysis of 
time series data, particularly in financial 
applications. These models are especially useful 
when the goal of the study is to analyze and 
forecast volatility. This paper gives the motivation 
behind the simplest GARCH model and illustrates 
its usefulness in examining portfolio risk. So an 
ARCH (autoregressive conditionally 
heteroskedasticity) model is a model for the 
variance of a time series. 
 
 
 
 
 
 
 
 

 

 
ARCH models are used to describe a changing, 
possibly volatile variance.  Although an ARCH 
model could possibly be used to describe a 
gradually increasing variance over time, most 
often it is used in situations in which there may be 
short periods of increased variation.  (Gradually 
increasing variance connected to a gradually 
increasing mean level might be better handled by 
transforming the variable). In this article we will 
see what is ARCH and GARCH, how it’s helpful for 
analyzing economic and financial data and how to 
use it in R-Studio. 
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Introduction 
The great workhorse of applied econometrics is the 
least squares model. This is natural because 
applied econometricians are typically called upon 
to determine how much one variable will change in 
response to a change in some other variable. 
Increasingly however, econometricians are being 
asked to forecast and analyze the size of the errors 
of the model. In this case the questions are about 
volatility and the standard tools have become the 
ARCH/GARCH models. The basic version of the least 
squares model assumes that, the expected value of 
all error terms when squared is the same at any 
given point. This assumption is called 
homoscedasticity and it is this assumption that is 
the focus of ARCH/GARCH models. Data in which the 
variances of the error terms are not equal, in which 
the error terms may reasonably be expected to be 
larger for some points or ranges of the data than 
for others, are said to suffer from 
heteroskedasticity. The standard warning is that in 
the presence of heteroskedasticity, the regression 
coefficients for an ordinary least squares 
regression are still unbiased, but the standard 
errors and confidence intervals estimated by 
conventional procedures will be too narrow, giving 
a false sense of precision. Instead of considering 
this as a problem to be corrected, ARCH and GARCH 
models treat heteroskedasticity as a variance to be 
modeled. As a result, not only are the deficiencies 
of least 3 squares corrected, but a prediction is 
computed for the variance of each error term. This 
turns out often to be of interest particularly in 
finance [1]. 
Autoregressive conditional heteroskedasticity 
(ARCH). In econometrics, the autoregressive 
conditional heteroskedasticity (ARCH) model is a 

statistical model for time series data that 
describes the variance of the current error term or 
innovation as a function of the actual sizes of the 
previous time periods' error terms, often the 
variance is related to the squares of the previous 
innovations. The ARCH model is appropriate when 
the error variance in a time series follows an 
autoregressive (AR) model; if an autoregressive 
moving average (ARMA) model is assumed for the 
error variance, the model is a generalized 
autoregressive conditional heteroskedasticity 
(GARCH) model for forecasting, combining ARIMA 
and ARCH models could be considered. For 
instance, a hybrid ARIMA-ARCH model was 
examined for shipping freight rate forecast [2]. 
ARCH models are commonly employed in modeling 
financial time series that exhibit time-varying 
volatility and volatility clustering, i.e. periods of 
swings interspersed with periods of relative calm. 
ARCH-type models are sometimes considered to be 
in the family of stochastic volatility models, 
although this is strictly incorrect since at time t 
the volatility is completely pre-determined 
(deterministic) given previous values [1]. 
Volatility clustering. Volatility clustering is the 
tendency of large changes in prices of financial 
assets to cluster together, which results in the 
persistence of these magnitudes of price changes. 
Another way to describe the phenomenon of 
volatility clustering is to quote famous scientist-
mathematician Benoit Mandelbrot, and define it as 
the observation that "large changes tend to be 
followed by large changes and small changes tend 
to be followed by small changes" when it comes to 
markets. This phenomenon is observed when there 
are extended periods of high market volatility or the 
relative rate at which the price of a financial asset 



 

International Journal - VALLIS AUREA • Volume 5 • Number 1 • Croatia, June 2019    
UDK 330.43; DOI 10.2507/IJVA.5.1.5.59 

51 

change, followed by a period of "calm" or low 
volatility [3]. 
Volatility clusters the phenomenon of there being 
periods of relative calm and periods of high 
volatility is a seemingly universal attribute of 
market data.  There is no universally accepted 
explanation of it. GARCH (Generalized 
Autoregressive Conditional Heteroskedasticity) 
models volatility clustering.  It does not explain it. 
Figure 1 is an example of a Garch model of volatility 
[4]. 
 

 
Figure 1- S&P 500 volatility until late 2011 as estimated by 
a Garch (1, 1) model [4] 
 
The definition of GARCH process. The generalized 
autoregressive conditional heteroskedasticity 
(GARCH) process is an econometric term developed 
in 1982 by Robert F. Engle, an economist and 2003 
winner of the Nobel Memorial Prize for Economics, 
to describe an approach to estimate volatility in 
financial markets. There are several forms of 
GARCH modeling. The GARCH process is often 
preferred by financial modeling professionals 
because it provides a more real-world context than 
other forms when trying to predict the prices and 
rates of financial instruments [5]. 
 
Breaking down GARCH Process. Heteroskedasticity 
describes the irregular pattern of variation of an 

error term, or variable, in a statistical model. 
Essentially, where there is heteroskedasticity, 
observations do not conform to a linear pattern. 
Instead, they tend to cluster. The result is that the 
conclusions and predictive value one can draw 
from the model will not be reliable. GARCH is a 
statistical model that can be used to analyze a 
number of different types of financial data, for 
instance, macroeconomic data. Financial 
institutions typically use this model to estimate 
the volatility of returns for stocks, bonds and 
market indices. They use the resulting information 
to help determine pricing and judge which assets 
will potentially provide higher returns, as well as to 
forecast the returns of current investments to help 
in their asset allocation, hedging, risk 
management and portfolio optimization decisions 
[5]. 
The general process for a GARCH model involves 
three steps. The first is to estimate a best-fitting 
autoregressive model. The second is to compute 
autocorrelations of the error term. The third step is 
to test for significance. Two other widely used 
approaches to estimating and predicting financial 
volatility are the classic historical volatility (VolSD) 
method and the exponentially weighted moving 
average volatility (VolEWMA) method [5]. 
Example of GARCH Process. GARCH models help to 
describe financial markets in which volatility can 
change, becoming more volatile during periods of 
financial crises or world events and less volatile 
during periods of relative calm and steady 
economic growth. On a plot of returns, for example, 
stock returns may look relatively uniform for the 
years leading up to a financial crisis such as the 
one in 2007. In the time period following the onset 
of a crisis, however, returns may swing wildly from 
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negative to positive territory. Moreover, the 
increased volatility may be predictive of volatility 
going forward. Volatility may then return to levels 
resembling that of pre-crisis levels or be more 
uniform going forward. A simple regression model 
does not account for this variation in volatility 
exhibited in financial markets and is not 
representative of the "black swan" events that 
occur more than one would predict [5]. 
 
GARCH Models Best for Asset Returns. GARCH 
processes differ from homoscedastic models, 
which assume constant volatility and are used in 
basic ordinary least squares (OLS) analysis. OLS 
aims to minimize the deviations between data 
points and a regression line to fit those points. 
With asset returns, volatility seems to vary during 
certain periods of time and depend on past 
variance, making a homoscedastic model not 
optimal [5]. 
 
GARCH processes, being autoregressive, depend on 
past squared observations and past variances to 
model for current variance. GARCH processes are 
widely used in finance due to their effectiveness in 
modeling asset returns and inflation. GARCH aims 
to minimize errors in forecasting by accounting for 
errors in prior forecasting and, thereby, enhancing 
the accuracy of ongoing predictions [5]. 
Estimation of Garch. We are staying with a GARCH 
(1, 1) model; not because it is the best it certainly is 
not. We are staying with it because it is the most 
commonly available, the most commonly used, and 
sometimes good enough [4]. GARCH models are 
almost always estimated via maximum likelihood.  
That turns out to be a very difficult optimization 
problem.  That nastiness is just another aspect of 

us trying to ask a lot of the data.  Assuming that you 
have enough data that it matters, even the best 
implementations of GARCH bear watching in terms 
of the optimization of the likelihood [4]. 
We know that returns do not have a normal 
distribution, that they have long tails.  It is 
perfectly reasonable to hypothesize that the long 
tails are due entirely to GARCH effects, in which 
case using a normal distribution in the GARCH 
model would be the right thing to do.  However, 
using the likelihood of a longer tailed distribution 
turns out to give a better fit (almost always).  The t 
distribution seems to do quite well [4]. 
 
The Usefulness of Garch model. GARCH or 
generalized autoregressive conditional 
heteroskedasticity models are used to model the 
conditional volatility of a time series.  
Financial markets data often exhibit volatility 
clustering, where time series show periods of high 
volatility and periods of low volatility. In fact, with 
economic and financial data, time-varying 
volatility is more common than constant volatility, 
and for accurate modeling of time-varying 
volatility we use GARCH models. A GARCH (1, 1) is in 
fact equivalent to an ARCH (infinity) model [6]. 
Using GARCH model in R-Language. The first step to 
build our GARCH model is we need to install the 
“quantmod” package by using the command → 
install.packages ("quantmod") after pressing 
enter the package will be installed. 
This command is so important to build the model to 
check how it work we use the command  → library 
("quantmod") and we press enter we get the 
result: 
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Loading required package: xts 

Loading required package: zoo 
Attaching package: ‘zoo’ 
The following objects are masked from 
‘package:base’: 
 
    as.Date, as.Date.numeric 
 
Loading required package: TTR 
Version 0.4-0 included new data 
defaults. See ?getSymbols. 
Learn from a quantmod author: 
https://www.datacamp.com/courses/impor
ting-and-managing-financial-data-in-r 
Warning messages: 
1: package ‘quantmod’ was built under R 
version 3.5.2  
2: package ‘xts’ was built under R 
version 3.5.2  
3: package ‘TTR’ was built under R 
version 3.5.2  

 
Now we need to use the getSymbols command to 
bring the data that we will use in GARCH model and 
it will be Facebook stock data and we will store it 
(Fb) by using this command → Fb<-
getSymbols("FB",auto.assign =F) and press enter 
and the result will be the stock data of Facebook of 
the year 2012 and it will be stored in the (Fb): 
 
‘getSymbols’ currently uses 
auto.assign=TRUE by default, but will 
use auto.assign=FALSE in 0.5-0. You 
will still be able to use 
‘loadSymbols’ to automatically load 
data. getOption("getSymbols.env") 
and 
getOption("getSymbols.auto.assign") 
will still be checked for 
alternate defaults. 
 
This message is shown once per session 
and may be disabled by setting  
options("getSymbols.warning4.0"=FALSE)
. See ?getSymbols for details. 
WARNING: There have been significant 
changes to Yahoo Finance data. 
Please see the Warning section of 
‘?getSymbols.yahoo’ for details. 
 
This message is shown once per session 
and may be disabled by setting 
options("getSymbols.yahoo.warning"=FAL
SE). 
 
If we want to see what is this data we use the 
command → head (Fb) the result will be: 
 
 
 

           FB.Open FB.High FB.Low 
FB.Close FB.Volume FB.Adjusted 
2012-05-18   42.05   45.00  38.00    
38.23 573576400       38.23 
2012-05-21   36.53   36.66  33.00    
34.03 168192700       34.03 
2012-05-22   32.61   33.59  30.94    
31.00 101786600       31.00 
2012-05-23   31.37   32.50  31.36    
32.00  73600000       32.00 
2012-05-24   32.95   33.21  31.77    
33.03  50237200       33.03 
2012-05-25   32.90   32.95  31.11    
31.91  37149800       31.91 

 
Now we have the stock data of Facebook if we want to 
see the chart of this data we can do it by using the 
command  chart_Series(Fb) it will open the chart for 
this data and it will be from 2012 until 2019 in the chart 
we see the stock market for Facebook is growing 
since 2012 until 2018 it stat going done and we can see 
it clearly in the Figure 2 that shows the Facebook 
stocks price: 
 

 
Figure 2 - Facebook stocks price 
 
Now we take the FB.Close to do the GARCH model on it 
the way to do it by using the command → FbClose<-
Fb$FB.Close  the $ means that we need to take the 
FB.Close data and by the way we store it in FbClose  to 
see the data we use the command → head(FbClose) 
and we will receive the result: 
 

               FB.Close 
2012-05-18    38.23 
2012-05-21    34.03 
2012-05-22    31.00 
2012-05-23    32.00 
2012-05-24    33.03 
2012-05-25    31.91 
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Now we need to install the GARCH package and the 
name of this package in R-language is “rugarch” 
and we can install it by using the command → 
install.packages("rugarch") and it will be installed 
in R-Studio package system. 
 
And if we want to check the package we use the 
command → library("rugarch").  
Now it’s the time to build the GARCH model and we 
need to build it by using several commands: 
 
The first command will be → Fb0<-
ugarchspec(variance.model = 
list(model="sGARCH",garchOrder=c(1,1)),mean.mod
el = list(armaOrder=c(0,0)),distribution.model = 
"std"). 
 
What we did we put the variance , mean and the 
distribution in the model and we use (0,0) as the 
mean because if we used larger number there will be 
no result at all because the model use the minimum 
value and we store it in (Fb0). 
 
And the second command will be → FbGarch0<-
ugarchfit(spec = Fb0,data = FbClose). 
 
This command will activate the model and give use 
some results by the way we store it in  FbGarch0 after  
that we see the results by using the command → 
FbGarch0 and we see what we got : 
 
*---------------------------------* 
*          GARCH Model Fit        * 
*---------------------------------* 
 
Conditional Variance Dynamics 
----------------------------------- 
GARCH Model : sGARCH(1,1) 
Mean Model : ARFIMA(0,0,0) 
Distribution : std 
Optimal Parameters 
------------------------------------ 
Estimate  Std. Error    t value Pr(>|t|) 

mu     117.848477     0.25169 468.230899 
0.000000 
omega    1.483258     0.33576   4.417569 
0.000010 
alpha1   0.998993     0.11957   8.354842 
0.000000 
beta1    0.000007     0.12780   0.000052 
0.999958 
shape   99.999936    24.40302   4.097851 
0.000042 
 
Robust Standard Errors: 
Estimate  Std. Error    t value Pr(>|t|) 
mu     117.848477     0.62511 188.525699 
0.000000 
omega    1.483258     1.28268   1.156378 
0.247526 
alpha1   0.998993     0.23992   4.163916 
0.000031 
beta1    0.000007     0.24791   0.000027 
0.999978 
shape   99.999936     1.22662  81.524543 
0.000000 
 
LogLikelihood : -8471.395 
 
Information Criteria 
------------------------------------ 
Akaike       9.9430 
Bayes        9.9589 
Shibata      9.9430 
Hannan-Quinn 9.9489 
 
Weighted Ljung-Box Test on Standardized 
Residuals 
------------------------------------ 
statistic p-value 
Lag[1]                       1591       0 
Lag[2*(p+q)+(p+q)-1][2]      2375       0 
Lag[4*(p+q)+(p+q)-1][5]      4660       0 
d.o.f=0 
H0 : No serial correlation 
 
Weighted Ljung-Box Test on Standardized 
Squared Residuals 
------------------------------------ 
statistic p-value 
Lag[1]                     0.0857 0.76971 
Lag[2*(p+q)+(p+q)-1][5]    2.8916 
0.42720 
Lag[4*(p+q)+(p+q)-1][9]    9.0539 
0.07924 
d.o.f=2 
Weighted ARCH LM Tests 
------------------------------------ 
Statistic Shape Scale P-Value 
ARCH Lag[3] 0.0006206 0.500 2.000 
0.98013 
ARCH Lag[5] 2.2798322 1.440 1.667 
0.41264 
ARCH Lag[7] 8.3779082 2.315 1.543 
0.04321 
 
Nyblom stability test 
------------------------------------ 
Joint Statistic:  469.6939 
Individual Statistics: 
mu       2.52781 
omega    0.04648 
alpha1   4.54412 
beta1    0.28380 
shape  442.01008 
 
Asymptotic Critical Values (10% 5% 1%) 
Joint Statistic:       1.28 1.47 
1.88 
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Individual Statistic:  0.35 0.47 
0.75 
Sign Bias Test 
------------------------------------ 
t-value   prob sig 
Sign Bias           0.4474 0.6546 
Negative Sign Bias  1.0337 0.3014 
Positive Sign Bias  1.0822 0.2793 
Joint Effect        2.6456 0.4496 
 
Adjusted Pearson Goodness-of-Fit Test: 
------------------------------------ 
group statistic p-value(g-1) 
1    20      9703            0 
2    30     14521            0 
3    40     17731            0 
4    50     16631            0 
 
Elapsed time : 0.4993329 

 
The most important information is the Akaike = 9.9430 
the less it is the batter the model will be and that’s 
how to build Garch model and how it works. 
Akaike information criterion. The Akaike information 
criterion (AIC) is an estimator of the relative quality 
of statistical models for a given set of data. Given a 
collection of models for the data, AIC estimates the 
quality of each model, relative to each of the other 
models. Thus, AIC provides a means for model 
selection. 
 
AIC is founded on information theory. When a 
statistical model is used to represent the process 
that generated the data, the representation will 
almost never be exact; so some information will be 
lost by using the model to represent the process. AIC 
estimates the relative amount of information lost by 
a given model: the less information a model loses, 
the higher the quality of that model. 
In estimating the amount of information lost by a 
model, AIC deals with the trade-off between the 
goodness of fit of the model and the simplicity of the 
model. In other words, AIC deals with both the risk of 
over fitting and the risk of under fitting. 
 
The Akaike information criterion is named after the 
statistician Hirotugu Akaike, who formulated it. It 

now forms the basis of a paradigm for the 
foundations of statistics; as well, it is widely used 
for statistical inference [7]. In the future if we build 
several Garch models the model with the lowest 
Akaike value will be the beat model to use.  
 
Now lest try other company like Google and let’s see 
how the model will be we do the same stapes that we 
did  with the Facebook but we need to change the data 
by using the command → GG<-getSymbols 
("GOOG",auto.assign =F) this help us  to get the 
financials data for Google and we use the chart 
command to see the chart for Google stocks price. 
After doing the commands we will get both result for 
our model and the chart Figure 3 that shows the 
Google stocks pries and how it changes since 2007: 
 

 
Figure 3 - Google stocks price chart 
 

Information Criteria 
-------------------------------
----- 
 
Akaike       12.232 
Bayes        12.241 
Shibata      12.232 
Hannan-Quinn 12.235 

 
 Conclusion 

So the Akaike is 12.232 and that means our model not 
that good and if we compare it with Facebook model 
we see that Facebook model is better than Google 
model and as we see the that we can use the model 
on Facebook stocks but we can’t use It on Google 
stocks because it more efficient to use the model 
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that can help us to find the specific information or 
details of the stock of any company. 
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The development of smart devices and their 
functionality is not possible without adequate 
network connectivity.  
Every two to three years, smart devices increase 
their processing power, amount of memory and 
functionality for double. One of the limiting factors 
in the process of creating new smart devices is the 
way they connect to the network. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Network connectivity must be reliable, inexpensive 
and financially affordable. Also, the device must 
be ready for manufacturing without additional 
costs. Many wireless networking technologies now 
exist on the market, but LPWAN and UICC are 
essential for the development of IoT devices in the 
next few years. 
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Introduction 
In the last ten years, the available modern and 
high-tech services have changed considerably and 
created new ways of consuming them. By 
networking IP video cameras, mobile phones, 
various sensors, vehicles and machines, the basis 
for the provision of new services, that have not 
been possible or anticipated, has been created. 
Nowadays, most households have video 
surveillance and smart-home systems that can 
quickly and cheaply control the property. Smart 
mobile phones are powerful enough to enable 
surveillance of such equipment. The main reason 
for that transformation is the significant 
reduction in prices of before-mentioned 
equipment and the omnipresent availability of WiFi 
that enable its connections to the network. For 10-
50 euros it is possible to acquire remotely operated 
switches that can be controlled by mobile phones 
from any location (e.g. Sonoff), and video 
surveillance can be purchased for 50 euros and 
receive alarms from motion sensors in a monitored 
space, and even store a video recording in the 
„cloud“.  
Machines, sensors, actuators and other devices 
become available through the network from any 
part of the world. Of course, the device must have 
access to the Internet. That allows an entirely 
different use of these devices, and data security is 
becoming increasingly essential and data more 
interesting to unauthorized users (for example, 
hackers). 
According to Juniper [1], more than 13 billion 
devices are already connected to the network, and 
more than 5 million new devices are connected 
every single day. About 38 billion connected devices 
are expected by 2020. Approximately 40% of total 

Internet traffic is expected to be generated by 
machine-to-machine communication [2], without 
any human interaction. Such predictions indeed 
constitute an exceptional innovation potential and 
are expected to explore many new possibilities 
arising from the explosion of network connectivity. 
That undoubtedly presents good prerequisites for 
the development of many business ideas. 
Moreover, it arises many data security related 
questions as well. 
This paper will present the primary ways of 
connecting IoT devices to the network, as well as 
technologies that will allow easy management of 
their network connectivity. 
 

Machine-to-machine and IoT 
concepts 

The term "Internet of Things" (IoT) is the 
application of intelligent devices interconnected 
through different forms of network connectivity, 
intending to collect data from sensors embedded 
in physical objects [3]. Development of IoT devices 
accelerated due to the decline in the price of 
network connectivity, and the advancement of 
embedded systems technology such as 
increasingly powerful microprocessors with low 
energy consumption (Arduino, Raspberry Pi and the 
like). That creates a cheap and industrially reliable 
solution to collect data from different digital and 
analogue data sources (sensors). ARM processors, 
which are mainly the foundation of such embedded 
systems, have sufficient processing power to 
collect and analyze data on a single device. Low 
power consumption allows the construction of 
systems that operate on batteries. For machine-
to-machine data exchange (which does not require 
human interaction) it is necessary to provide 
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networking technologies that are acceptable 
regarding data bandwidth, energy consumption, 
data security, and device management. 
 
Bandwidth 
Most IoT devices require a small amount of data 
bandwidth. Simple sensors that report measured 
information once or twice a day, monthly don't 
require more than a few dozen kB of data traffic. On 
the other hand, vehicle monitoring needs data 
transmission at higher frequencies. Data 
transmitted in addition to the GPS location of the 
vehicle, contains numerous information. Some of 
additional data is: the number of GPS satellites to 
which the device is connected, LBS data from the 
teleoperator's base stations, current speed, and 
informations from various additional sensors (e.g. 
fuel level, current fuel consumption, cargo 
temperature, number of passengers, G force to 
detect inappropriate braking and harsh driving). 
This type of devices requires about 10-20 MB of data 
per month.  
Finally, the extreme bandwidth consumers are 
video cameras and audio devices that can spend 
several GB of traffic per month.  
 
Power consumption 
The IoT device communication protocols, depending 
on their purpose, must be optimized for minimum 
power consumption. The reason is that most of 
these devices are not intended to connect to a 
constant power source (as is the case with a GPS 
tracker for vehicle monitoring). Some simple 
sensors need to work on an autonomous battery 
(often non-rechargeable battery) that allows 
autonomous operation for several years without 
charge while sending information once or twice a 

day. The amount of data transmitted can be several 
bytes per day, and it is essential to transfer them 
to the destination at a minimal energy cost. 
More powerful IoT devices designed to transmit and 
analyze video and audio content, such as 
surveillance cameras, usually require a constant 
current source. The reason is that they consume 
much more energy considering video and image 
compression algorithms and object recognition 
(for example, detection movement or human 
recognition). More powerful processors require 
even more energy. 
 
Security 
Having in mind a large number of currently 
connected devices (with the expected substantial 
future growth), a significant challenge for network 
experts, hardware manufacturers and software 
developers is security. It is not about the security 
of the device itself (unauthorized access to the 
device), but also the tapping or intercepting and 
changing the data that comes from the device.  
There is growing concern about the sabotage of IoT 
devices that can sabotage business activities, 
such as a production facility. That is an entirely 
new security issue and needs to be addressed on 
multiple levels: hardware level, software level, 
network level, and organisational level. 
Device and software manufacturers are forced to 
raise the level of security.   
So, first security management frameworks in the 
IoT world are emerging, such as the IoT Security 
Foundation [4]. Security becomes one of the major 
topics when it comes to the application of smart 
sensors in healthcare, smart home appliances, 
transport and energy management. 
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Device management 
Managing a larger number of IoT devices is a 
problem. There is a growing need for a central 
application that is used to monitor the operation of 
the device, to diagnose the failure, and to change 
the configuration parameters. The important 
functions of such management platforms also 
provide software updates (firmware), which is 
important in the case of security vulnerabilities 
that can be solved by software patches. 
In short lines, this can be defined as mangement 
IoT devices: 
IoT device management is the process of 
authenticating, provisioning, configuring, 
monitoring and maintaining the device firmware 
and software that provides its functional 
capabilities. Effective device management is 
critical to establishing and maintaining the 
health, connectivity, and security of IoT devices [6] 
3. Machine to machine communication 
From the previous text, it is apparent that IoT 
devices for their work must achieve 
communication connection to send 
collected/processed data. More technologies can 
be used to accomplish this network connectivity, 
and its choice is primarily based on the specific 
application of the device. In the past decade, we 
have seen an intense penetration of internet and 
network technologies in the so-called "consumer 
technology" arena. 
The connection to the Internet today have home 
alarm systems, heating and cooling systems, and 
even toasters and washing machines. The reason 
for this lies in the fact that the network electronics 
that is convenient for connecting the devices to the 
Internet has become incredibly inexpensive (1 EUR 
per piece for wired Ethernet port and 3-4 EUR for a 

wireless antenna connection). Moreover, a 
marketing presentation of a device that can 
connect to the Internet is always more vibrant, and 
to the average customer more attractive, although 
the applicability of such devices is questionable. 
Initially, connection to the Internet was solely 
based on the ethernet UTP network connection, and 
after that, a growing number of devices supported 
wireless technologies (802.11a / b / g / n / ac). Such 
devices are connected to a local wired network or a 
short-range WiFi wireless network - typically up to 
10-50 feet from a network router.  
IoT devises today use one of the following network 
technologies for Internet access and consuming 
network services. 
 
Bluetooth  
Bluetooth represents a network data exchange 
protocol between two or more network devices. 
Typically, and in real terms, it works at a distance 
of 10 m. Bluetooth protocol is part of most of 
today's modern devices, from computers and 
cameras to cell phones where it has been an 
inevitable part for years. As the Bluetooth network 
connection consumes little electrical energy 
(especially for the latest generation of BT protocols 
like 4.2 BLE), the peak load is about 15mA, which is 
excellent for battery-powered devices [8]. 
The short distance from one device to another for 
sending and receiving data ensures a high level of 
security and prevents the eavesdropping and 
altering of data from a malicious attacker. 
 
WLAN 
A wireless network based on radio frequency is the 
standard for transferring data to small distances, 
mostly within a home or small business space. 
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Communication standards are based on the IEEE 
802.11 set of protocols, and the latest 802.11ax 
standard supports speeds from 600 up to 9608 
Mbit/s. Today, 802.11n and 802.11ac are base 
protocols, and widely used in most of the new 
mobile devices and multimedia audio-video 
devices that require faster data transfer. 
WLAN network connectivity is used primarily by two 
types of devices:  
1) Those who require a large amount of data 
transmitted for their work (for example video 
cameras), and  
2) those devices require low power consumption for 
their work and are close to the wireless access 
point (for example, measuring devices that are put 
on livestock and recorded life activities).  
A wireless network is a right choice for IoT devices 
that are connected to the local area and do not 
need to change its location. Given the small 
distance on which they work (in realistic conditions 
up to 30m, outdoors and up to 300m), the number of 
devices that use them is limited. 
 
Cellular network  
Lately, there has been an increasing number of 
devices that need to send and receive data from 
geographic locations that do not have a wired or 
WiFi connection. Among the first such devices are 
the GPS tracking devices already mentioned. Their 
network connection is based on a communication 
module with a SIM card that can connect to GPRS, 
2G, 3G, or 4G networks.  
In most countries, GSM coverage is excellent. In 
Croatia, there are three mobile operators: A1, T-
Mobile and Tele2. In the early 1990s, the first GPS 
standard for 2G devices was adopted [7], which 
allowed the connection of a large number of IoT 

devices that now function precisely on the 2G 
communication standard. Although this way of 
communication is slow for today's modern mobile 
phones and user needs, it is fast and energy 
efficient enough for IoT devices. That is why it 
represents underlying technology even today, 
almost 30 years later. 
 2G technology is in use so much that some 
countries plan to shut down the 3G network and 
leave 2G up and running for the next few years. This 
shutdown free additional frequency bandwidth for 
upcoming technologies and networks [8].  
The reason for this is the M2M market and the 
connection of a large number of IoT devices that 
now operate on 2G. 
To accomplish the transfer, the device in the 
cellular network requires a Subscriber Identity 
Module (SIM) card purchased from a teleoperator 
providing a data transmission service. Services 
may be associated with a voice transmission, 
sending and receiving SMS messages and data 
transfer. When purchasing a SIM card, the terms 
and conditions in which the card works and the 
prices for individual services are subject to 
negotiate with the teleoperator. 
For example, If the card leaves the local network,  
the device connects to the network of another 
operator and the roaming service is charged. From 
15 June 2017 in the European Union, the new 
roaming regulation is called Roam Like At Home 
and provides the same prices for network services 
(voice, data, SMS) like they are on the local network 
[9]. Such a rule significantly reduced the cost of 
using mobile telephony for those persons or 
devices travelling within the EU, Norway, Iceland 
and Liechtenstein. However, devices that use SIM 
cards recognize the new network as roaming and 
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accordingly can disable certain services if they are 
potentially expensive for the user. Also, a device 
with SIM card of the local operator cannot be out of 
the local mobile network all the time, so this is a 
constraint in using local providers for IoT devices 
outside the county.   
 
Low-power wide-area network (LPWAN) 
LPWAN or low-power wide-area (LPWA) network or 
low-power network (LPN) as an idea represents 
wireless networking technologies designed for IoT 
devices that exchange small amounts of data over 
long distances and use low data bandwidth. 
Because of these characteristics, LWPAN is 
designed for various sensors, actuators and 
devices intended for the IoT ecosystem. The 
transfer rate is up to 50 kbit/s per channel, which 
is insufficient for computer connections, mobile 
phones or other large bandwidth applications. 
In addition to long-distance transmission (up to 
10-40 km) and low power consumption, an essential 
feature of LPWAN is the low transmission cost. 
Within the LPWAN concept, there are currently 
three different wireless technologies, and new 
ones are developing rapidly: DASH7, Sigfox and 
LoRa. 
 

Network agnostic SIM – UICC 

The technology for access to the cellular network, 
as mentioned, exists for 30 years and is based on a 
communication module and the SIM card of a 
particular mobile provider. The mobile operator is 
the one that offers the user of a card a specific 
service price (voice, SMS, data) and the change of 
the mobile operator requires the change of the SIM 
card in the device (phone or IoT device). 

Changing the SIM card is accessible in mobile 
devices that users always have nearby. However, 
changing the same card in IoT devices is often 
problematic considering their number and 
possible physical inaccessibility. Besides, to 
physically change the card, it is necessary to 
change the configuration parameters of the IoT 
device so that it can access the network. In data 
traffic, a parameter that requires a change is 
called Access Point Name (APN), and each mobile 
operator has a different APN name. For example, 
the Croatian operator T-Mobile APN is 
"internet.hr.hr", while for A1 it is "internet". 
Therefore, once selected mobile operator service 
provider is not changed without a good reason, 
although other providers might offer better terms 
and conditions for using their services. 
The new technology, called Universal Integrated 
Circuit Card (UICC) solves this problem. Simplified, 
UICC is a solution for easy changing prefered 
mobile network operator, without changing the SIM 
card itself. The companies which sell UICC card are 
not classic mobile operators. These companies do 
not have their network infrastructure, and their 
services and products are based on the SIM cards 
that can connect to a different mobile operator 
with whom the company has a signed contract. 
For example, if the company has a signed contract 
with T-Mobile and A1 in Croatia, then the device 
using the specified UICC SIM can change the service 
provider on the fly, almost instantly. The device 
does not need to change the APN configuration for 
A1 or T-Mobile operator and can use the cheapest 
service, or service with better signal. The device 
itself does not see the difference between the two 
operators, nor does the operator change play a role 
in the functioning of the device. 
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As examples of such companies, we can list names 
like Things Mobile, PodM2M, DolphinM2M and 
EMnify. The new name for this type of enterprise is 
the Mobile Virtual Network Operator (MVNO), Virtual 
Network Operator (VNO), or Mobile Other Licensed 
Operator (MOLO). So, MVNO is a wireless 
communications services provider that does not 
own the wireless network infrastructure over which 
it provides services to its customers. An MVNO 
enters into a business agreement with a mobile 
network operator to obtain bulk access to network 
services at wholesale rates, then sets retail prices 
independently. An MVNO may use its customer 
service, billing support systems, marketing, and 
sales personnel, or it could employ the services of 
a mobile virtual network enabler (MVNE)[11]  
Two fundamental characteristics of UICC cards are: 
[10]:  
• Provisioning:  
Classic SIM cards come with installed 
data/application for one mobile service provider 
(MNO); its change requires a physical change of the 
card. In contrast, UICC cards allow MNO change as 
needed, on the fly. The device with this type of card 
always connects to the network with the most 
reliable coverage and the cheapest service for the 
user. 
• Device management: 
Classic SIM cards need activation before use. The 
activation procedure follows placing the card in the 
mobile device, activating the PIN password, and 
then returning the card to the target device. Once 
activated, it has a certain monthly fee and cannot 
be easily deactivated or paused if the user doesn't 
need the service anymore. Often, to activate and 
deactivate the card, it is necessary to contact MNO 
(for example T-Mobile) and sign a contract or 

authenticate some of the documents. Managing 
UICCs is easy because the user can activate and 
deactivate the cards without paperwork, and 
without an additional mobile device for activation. 
In addition, it can change the card's workflow 
parameters and know whether or not it is active, 
how much data traffic is consumed over the 
specified card or network, which cards are card is 
connected to what MNO and when, and to activate 
and deactivate additional services such as voice or 
SMS on the fly. 
Furthermore, it is possible to lock the SIM card to a 
particular device International Mobile Equipment 
Identity (IMEI number) so that it can not move to 
another device. Also, the user can configure 
various spending limits and network connections 
like VPN and fixed IP address. Another exciting 
option is to track the location where the card is 
used (on the map) regarding the LBS information 
obtained from the currently active mobile operator.  
 

Conclusion 

This paper presents the problems of connecting the 
IoT devices to the network, which is a critical 
component in their operation. Having in mind a 
large number of IoT devices, it is necessary to adopt 
a technology that provides a cost-effective, 
comfortable, long-lasting, cheap and stable 
network connection. 
The current SIM cards are limited to only one 
teleoperator (MNO), but by the appearance of UICC 
cards and the change of legal regulation that 
enables businesses to provide network services 
using the infrastructure of another operator, more 
and more companies are competing in the M2M 
arena in providing services that could not be 
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imagined a few years ago. There is a significant 
departure from the classic signing of contracts for 
each SIM card in the direction of the use of services 
according to their own needs, activation and 
deactivation of all required parameters 
independently and without the need to contact 
teleoperator. 
Transition to UICC technology is expected in the 
next few years. That is particularly applicable to 
current devices, and older generation devices 
would have the most benefits from it. However, the 
development of network technology is emerging in 
the direction of eUICC; that is, the installation of 
the UICC smart chip in the microprocessor of the 
device itself. In this way, all devices will be able to 
connect wirelessly to the network without the need 
for a SIM card. 
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The paper deals with how carriers in air 
transportation sector are to deal with their liability 
in systematic manner, with an emphasis on 
passengers rights. National, international, and 
European Union regulations are scrutinized 
concerning the obligations and responsibilities of 
the carriers arising from a contract for carrying of 
persons (passengers), in the adverse event of 
damage to health, injury, and/or death. 
Furthermore, what options are available to the 
passengers in seeking monetary compensation 
regarding both property, and non-property 
damages. The stress is on insurance against 
liability which may arise from referenced contract, 
and also the benefits of institute of compulsory as 
well as voluntary insurance policy. 
 
 
 
 
 

 
 
 

 
This particular topic is very interesting, due to so-
called travel law can be specified as a sub-branch 
of transportation, and/or respectively transport. 
Therefore, the sources of legal rights of so-called 
passenger’s rights are based on three-
dimensional level, in terms of applying and 
comparing the legal sources on national, 
international, and European level. 
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Introduction 
The insurance institute acts as a foundation as 
protection for business in order to conduct 
commerce.  Purely from economic standpoint, as 
the businesses’ profits increases, they have an 
even higher interest and a need to insure their 
assets from potential harmful consequences. 
Recent technological advances have aided air 
carriers to increase their capital accumulation, and 
at the same time, earned capital is further-more 
invested in financial vehicles with higher risks. It is 
clearly imperative for companies to do everything in 
their power in order to avoid potential accidents. To 
maximize protection, in conjunction to purchasing 
insurance policy, they engage technological 
security measures as preventive measure. In a case 
of un-avoidable incident, the liability for damages 
and it compensation would fall on the policy 
underwriter.  
In parallel with the development of transport 
branches, and thus the transport of passengers 
through all branches of transport, that is, transport 
of passengers by road, rail, inland waterways, sea 
waterways and relatively new air transport, there 
has been an increasing need for passenger 
insurance. Transportation of passengers at the very 
beginnings of the transport sector took place 
together with the transport of things. The first 
appeared on road transport, then maritime and 
river, and rail transport, which is special due to the 
infrastructure itself, as it depends on the 
construction of railway lines. Air transport is the 
latest developed. We assume that the wide range of 
traffic spectrum through various transport 
branches has led to the growing need for the 
development of a special insurance institution for 
passengers. The interest of an individual to look for 

some form of security and protection results in an 
increasing demand in the economic market, and 
therefore an ever-more global system of insurance. 
Passenger insurance can be studied on both sides, 
as a form of passenger protection, but also as a 
carrier protection. In what sense? It is important to 
say that the occurrence of passenger insurance 
provides certain security in case of damage 
occurring to the injured party through the 
insurance institute itself, and by the insurer, who, 
under the insurance contract and the occurrence of 
the damage, is obliged to pay a certain fee on the 
basis of a direct request injured parties. Thus, the 
injured party is enabled to send a direct claim for 
compensation to the insurer, which in any case is a 
much more acceptable and more solvent debtor 
than the carrier itself. On the other hand, the 
carrier, whose responsibility for the resulting 
damage arises from the contractual relationship 
under the contract of carriage, by paying the 
insurance premium to the insurer leaves the 
damage to the injured party directly from the 
insurer. This is also protected by the carrier from 
damages, but in what form and in which way we will 
explain it in more detail. It is important to note that 
this is not excluded from liability of the carrier, nor 
is he exempted from liability, but by this method he 
is provided with a system of protection against 
excessive damages that could arise during his 
business and lead him to complete ruin. 
In order to prevent risky business of transport 
activity through all branches of transport, a state 
intervention was necessary in terms of the 
introduction of a compulsory insurance institute. 
The compulsory regulations are precisely certain 
forms of compulsory insurance, as well as the 
obligation to make compulsory insurance and the 



 

International Journal - VALLIS AUREA • Volume 5 • Number 1 • Croatia, June 2019    
UDK 355.691.4:614.862; DOI 10.2507/IJVA.5.1.7.61 

67 

risks covered by the insurance. An example of such 
a regulation is the Law on Compulsory Motor 
Insurance [1] 
 

Methodology For Inspection In Air 
Transport 

 
The insurance of passengers in air transport or 
passenger rights is based on a comparative or 
comparative methodology, ie a three-dimensional 
comparison of legal sources at national, 
international and European level. By researching 
and studying thoroughly, we will finalize 
considerations with a focus on defining the role of 
the insurance institute in the protection of 
passenger rights. This topic is very interesting since 
the so-called. the passenger right can be specified 
as a subordinate transport or transport right. 
Particularly the matter of passenger law is 
regulated by special national, international and EU 
regulations. Since we have become a full member of 
the EU, European regulations are also mandatory in 
our system, and comparing our national 
regulations with Europe is particularly interesting 
in this area of passenger law. Therefore, the 
processing of legal sources of so-called " 
passenger rights in this paper is based on a three-
dimensional level in terms of application and 
comparison of legal sources at national, 
international and European level. So, by means of a 
comparative method of presenting the legal 
arrangement of passenger rights, we can come to 
specific conclusions regarding the role of 
insurance in the protection of passenger rights at 
the national, international and EU level. 
 

Results and Disputes on the 
Protection of the Right of 
Passengers in Air Transport 

 
Producing Right of Travel in Accordance With 
Croatian National Law  
According to the Convention on the Equalization of 
Certain Rules in International Air Transport 
(hereinafter Montreal Convention), which entered 
into force on 4 November 2003 [2] and Croatian 
regulations provide for a two-stage system of 
liability for damage caused by the death and bodily 
injury of passengers pursuant to Articles 15 to 22. 
Law on Obligatory and Really Legal Relations in Air 
Transport [3] Prior to these provisions, the Decision 
on Monetary Measures Limiting the Responsibility 
of National Carrier Air Navigation [4], which was 
later abolished, was applicable because it was not 
aligned with the Warsaw Convention and its 
Protocols. 
This means that an air carrier is held accountable 
on the basis of objective liability in the event of 
damage of up to 100,000 special drawing rights 
(SDRs) per passenger without the possibility of 
exclusion or limitation of liability. However, there is 
a situation where the carrier fully or partially 
releases the liability in the event that he or she 
proves that the damage was caused or its creation 
has contributed to the negligence or other unlawful 
act or omission of the person seeking remuneration 
or to the person from whom he exercises his rights 
to the extent that such negligence, unlawful act or 
omission caused or contributed to its creation. 
Likewise, the carrier shall be wholly or partly exempt 
from liability where compensation for damage due 
to death or bodily injury to a passenger requires a 
person other than the passenger himself, to the 
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extent that the carrier proves that the damage was 
caused or that its occurrence was contributed by 
negligence or other unlawful act or failure of that 
passenger [5]. Thus, the carrier has the ability to 
diminish its responsibility proportionately as 
stated, of course, under the provisions of the 
Montreal Convention. The second level of liability of 
a carrier relates to claims claims exceeding the 
amount of 100,000 special drawing rights (SDRs) per 
passenger where an air carrier is liable on the basis 
of guilty grounds, according to the criterion of 
subjective liability where the airline's guilt is 
assumed. In these cases the carrier agrees 
unlimitedly. However, here too it is possible to freely 
or partially release a carrier if it proves that: 
a. the damage did not arise due to negligence, or 
any other harmful effect or omission of the carrier 
or its officers or agents, or 
b. That the damage was caused by negligence or 
other adverse effects or omissions by a third party 
[5] 
This two-way accountability model has been in use 
since 2009. However, it is important to note that our 
largest national air carrier, Croatia Airlines, has 
applied this system of liability of the air carrier on 
the basis of objective liability criteria up to 100,000 
special drawing rights from 1995 onwards based on 
the guilty plea. Namely, Croatia Airlines is a member 
of the International Air Transport Association (IATA), 
which applied this mode of responsibility 
irrespective of national regulations. Based on our 
General Terms, our domestic air carrier has already 
taken on contemporary cargo liability models and 
equalized the rights of passengers in domestic and 
international transport, despite a completely 
different legal norm. 
 

Prohibition of Travel Rules Under International 
Law  
Air transport is a relatively new branch of transport 
that has a multitude of regulations, conventions 
and treaties. Consequently, we will list certain 
conventions and their key provisions in order to get 
a clearer picture of the importance of today's 
regulations in force. First of all, we will start from 
the Warsaw system and make the following 
conventions and its protocols: 
-The Warsaw Convention-Convention on the 
Equalization of Certain Rules on International 
Carriage by Air of 1929. This convention provided for 
a limited subjective liability of the carrier on the 
basis of guilty plea for the death or bodily injury of 
a passenger to a sum of 125 000 gold francs per 
passenger for hand- baggage of 5000 gold francs per 
passenger, and for gifted baggage of 250 gold francs 
per kg 
- The Hague Protocol - Protocol amending the 
Convention on the Equalization of Certain Rules on 
International Carriage by Air, 1929, adopted in 1955. 
introduces a higher limit of liability of the carrier to 
the amount of 250,000 gold francs, simplifying the 
provisions on transport documents. -The Warsaw 
Convention on the Amendment of the Warsaw 
Convention, adopted in 1961, introduces the 
equalization of the responsibility of the actual and 
contractual carrier 
-Guatemals Protocol on Amendments to the 
Convention on the Equalization of Certain Rules of 
International Air Transport, 1929, adopted in 1971. It 
introduces a system of objective liability of the 
carrier and raises the limit of liability for death or 
injury of passengers to the amount of 1.500.000 gold 
medals 
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-Montreals Protocols for Amendments to the 
Warsaw Convention adopted in 1975. It represents 
the previous three protocols (1 Warsaw Convention, 
2.Hasic Protocols 3.Guatemals Protocol, and 
Protocol No. 4. It introduces objective objectives of 
carrier and freight transport. 
We will further mention the Montreal Agreement of 
1966 that we can not take a formal agreement or 
revision of the Warsaw Convention, but a private 
agreement between the airline carriers of IATA 
(International Air Transport Association) carriers 
involved in US / and who have given great criticism 
to the Warsaw Convention because of the overly 
restrictive responsibilities that have led to the 
objective liability of the carrier, the gamble of 
responsibility raised to $ 75,000. Thus, in this series, 
a significant IATA-Intergovernmental Agreement 
has in fact three separate agreements: the IATA 
Intergovernmental Agreement on Passenger 
Responsibility, the Agreement on Measures 
Received by the IATA Intergovernmental Agreement, 
by the Agreement. In this Agreement, the 1995 IATA 
member states all limitations of air carrier liability 
imposed by the Warsaw system and introduces a 
system of objective liability up to the limit of 100,000 
SDR, and over that limit corresponds to the full 
amount of the claim based on the guilty plea. This 
has expanded and territorial application of the 
Agreement to all cargo contracts by the signatories 
of this Agreement, not only on the territory of, or in 
the United States, as regulated by the Montreal 
Agreement of 1966.[6]. The Warsaw system[6] has 
been in force for many years, but the tendency of 
unification and equalization of international rules 
has led to the following convention: 
- Montreal Convention of 1999. [6] which introduces 
a two-stage liability liability system for the death 

and bodily injury of passengers, which means the 
carrier's objective liability of up to 100,000 SDR per 
passenger and over this amount corresponds to the 
assumed guilt in fact unlimited according to the 
1995 IATA Agreement and EU Regulation 2027/97. 
In any case, the Montreal Convention was a model 
for our legislation, as it has been accepted and 
ratified by us, and our regulations are fully 
harmonized. We have especially seen this by the 
ZOSOZP, which takes over the entire agreement 
system on passenger and luggage transportation 
and the responsibilities in this area from this 
Convention[5]. 
Of course, it is necessary to mention the following 
conventions and protocols that have contributed to 
the development of international aviation, 
particularly in the field of passenger and luggage 
transport: 
- Convention on the Allocation of Certain Rules of 
Damage Caused by Third-Party Airplanes on Third 
Country Land Issued in Rome, 1933, which for the 
first time prescribes the objective liability of the 
carrier for damages caused by the aircraft to 
persons on the ground, but no new convention has 
been entered into force: 
- The 1952 Rome Convention, which entered into force 
on 4 February 1958. is based on the objective liability 
of the owner or aircraft user for damages caused to 
third parties on the ground caused by the aircraft 
- The Montreal Protocol of 1978, which entered into 
force on 25 July 2002. introduces some amendments 
to the 1952 Rome Convention, but R Croatia has not 
acceded to this convention or its protocols 
 
Protect the Rule of Travel in Accordance With EU 
Provisions 
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Accession to the EU preceded the year and year of 
preparation and alignment of our legislation with EU 
regulations in order to be able to function in that 
multi-state system, which nevertheless allows for 
the preservation of its sovereignty and autonomy, 
yet it demands association for better economic 
activity. Officially, the process of aligning our 
legislation with the European Union started with the 
signing of the Stabilization and Association 
Agreement with the EU on 18 October 2001. This 
agreement has obliged Croatia to adapt its 
legislation regarding administrative, technical and 
other regulations to EU legislation that is at a 
particular moment in air and land transport. So we 
can immediately mention art. 184.d. ZOSOZP who 
says that this law is in line with European 
regulations[7]. In the chronological order of the 
guidelines and ordinances we will clarify each one 
individually with a short summary: 
1. Council Directive 90/314 / EEC of 13 June 1990 on 
package travel, package holidays and package 
travel as set out below Directive 90/314 / EEC [8] 
This guideline provides the right of passengers to 
obtain accurate travel information and guarantees 
certain rights if the travel organizer does not meet 
the agreement. 
2. Council Regulation (EEC) No 295/91 of 4 February 
1991 on the establishment of common rules for the 
denial-of-service compensation scheme for 
scheduled air services (hereinafter: Regulation 
295/91) [9] 
This decree referred to the denial of boarding 
because of the overbooking overcrowded. The scope 
of this Regulation covered only flights departing 
from the airport in the Member State. The provisions 
concerned only the denial of embarkation, therefore 

it was necessary to extend these provisions made by 
Regulation 261/2004 . 
3.Council Regulation (EC) No. 2027/97 of 9 November 
1997 on Airborne Accidents Responsibility - 
Regulation 2027/97 [10] 
This decree regulates the liability of an air carrier in 
the event of an accident, and has been made due to 
the increasing need for passenger protection due to 
the excessive limits of liability and the lengthy court 
proceedings and the need to harmonize 
international and domestic rules. It introduces a 
two-tier liability system where the carrier responds 
on the basis of objective liability limited to the 
amount of 100,000 SDR, and over this amount based 
on the guilty plea. The carrier may be absolved of 
liability in whole or in part if it proves that the 
passenger caused or contributed to the damage. 
The news item is that there is an obligation of an air 
carrier to make compulsory liability insurance in 
the amount of 100,000 SDR per passenger. 
Prepayment is also provided for a minimum of 15,000 
SDR in the event of a person's death. These separate 
newspapers are in fact the provisions that air 
carriers must specify in their General Business 
Conditions. 
4. Council Regulation (EC) 889/2002 of the European 
Parliament and of the Council of 13 May 2002 
amending Council Regulation (EC) No 2027/97 on air 
carrier liability in the event of accidents - to 
Regulation 889/2002 [11] 
It is primarily this decree that the provisions of the 
Montreal Convention apply to the carriage of 
passengers and luggage. Also, this decree 
introduces some newspapers, so raising the 
amount of advance payment at 16,000 SDRs for 
death. Thus, certain provisions relate to the rights 
of all passengers to a summary of all the relevant 
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regulations relating to liability for passengers and 
their luggage, and carriers are obliged to provide 
written notice of the liability liability of the carrier 
in the event of death or injury to the passenger for 
that flight. 
5. Council Regulation 261/2004 of the European 
Parliament and of the Council of 11 February 2004 on 
the establishment of common rules on 
compensation and assistance to passengers in the 
event of denied boarding and cancellation or long 
delay of flights and repealing Regulation (EEC) 
295/91 [12] 
This Decree replaces the 1991 Decree, which refers 
only to denied boarding and extends its provisions 
on flight cancellation and flight delays. Our ZOSOZP 
is fully aligned with this decree, so I'm referring to 
the section that talks about it. Also, the general 
condition of our air carrier includes a notice to 
passengers on Regulation 261/2004 of the European 
Union which regulates passengers' rights due to 
deferred embarkation, flight cancellation or longer 
delays in air transport. 
 

Insurance of Passengers in Air 
Transport  

 
Obligatory Insurance in Air Transport  
A. OBLIGED INSURANCE UNDER Law on Compulsory 
Motor Insurance  
We differentiate between two types of compulsory 
insurance in air transport: 
a. Insurance of air carriers or airline operators of 
liability for damage caused to third parties and 
passengers 
b. Insurance of Passengers in Public Transport Due 
to Accidents 

Therefore, we will individually handle each type of 
compulsory insurance. 
 
a. Insurance of air carriers or airline operators of 
liability for damage caused to third parties and 
passengers 
Obligatory insurance in air transport is a type of 
contractual insurance because it is created by the 
conclusion of an insurance contract. According to 
the Law on Compulsory Motor Insurance , insurance 
is provided for the air carrier, ie air carrier, of 
liability for damage caused to third parties and 
passengers as compulsory insurance in air 
transport. Obligations to conclude this type of 
insurance are all air carriers and aircraft operators 
registered pursuant to Regulation 785/2004[13] if 
they are in the territory of the Republic of Croatia or 
in its airspace. In this insurance, as well as the 
insurance contractor, the aircraft operator is due to 
his specific responsibility for later. The definition is 
that "the operator of the aircraft is a person or 
entity other than an air carrier and who constantly 
and actively decides on the use or operation of an 
aircraft; it is assumed that the aircraft operator is 
a natural or legal person on whom the aircraft is 
registered, unless that person proves that another 
person is an operator. "This means that the aircraft 
operator is either the aircraft owner or the actual 
aircraft operator who is responsible for certain 
situations . The aircraft operator is responsible for 
the damage caused to the earth due to the death or 
bodily injury of a third party and to the damage 
caused to the aircraft caused by the aircraft for the 
damage caused by the things that were fired or 
thrown out of the aircraft in flight. [3]The aircraft 
operator may be fully or partially release the 
liability if the damage was caused by the action of 
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the injured party or the person who worked on the 
order and for the injured party in proportion to the 
contribution of the said persons in the event of 
damage. If a harmful action is caused by the 
operation of a third person, the operator of the 
aircraft corresponds to the solidarity of the burden 
of his guilt. According to the above mentioned 
situations, full or partial release of the aircraft 
operator's liability may result. Only to the full 
release of liability comes in the situation when the 
damage was caused by the cause outside the 
aircraft, whose actions could not be foreseen or 
avoided or eliminated. The responsibility for 
damage due to death or bodily injury amounts to 
100,000 special drawing rights per killed, injured or 
injured. 
This insurance covers the following damages: 
- Damage to third parties due to death, bodily injury 
or disruption of health, destruction or damage to 
property during flight 
- Damage due to death, bodily injury or disturbance 
of passengers' health during aircraft flight 
- Damage to the loss of personal belongings of 
passengers in the aircraft cabin 
- Damages due to loss or damage to cargo and 
delivered luggage 
From the aforementioned damages we can see that 
this insurance covers damage to third parties, 
travelers and their luggage and their cargo. Third 
parties are considered to be any natural or legal 
person other than passengers and members of 
flight and crew during flight of aircraft. Passengers 
are persons who are transported with the consent of 
the air carrier or airline operator. Flight and cabin 
crew members are not considered passengers. 
This insurance covers the basic transport risks we 
have mentioned in the previous branches of 

transport, as well as the additional transport risks 
we have not mentioned so far, since they have not 
been covered by compulsory insurance. These are 
the following risks: 

- war operations 
- terrorism 
- kidnapping 
- sabotage 
- unlawful appropriation of aircraft 
- public disturbances 

Reasons for introducing additional risks in the 
compulsory insurance policy are increasingly 
frequent causes of harm to thirds or passengers, 
and especially terrorist attacks. 
In any case, by the occurrence of a secured case, the 
injured party has the right to submit a direct claim 
for compensation to the insurer who, on the basis of 
the insurance policy, pays the amount of the 
insured amount provided for by law. The lowest 
insured amount amounts to third parties: 
- 750,000 SDRs up to 700,000,000 SDRs for aircraft of 
0-500,001 kg 
The lowest insured amount for a particular 
passenger is 250,000 SDR except for the carriage of 
passengers by an aircraft with an MTOM of 2,700 kg 
or less and which is not used for commercial 
purposes when the lowest insured amount is 100,000 
SDRs. Also, the lowest secured baggage allowance 
of 1,000 SDRs and a charge per kg 17 SDR is also 
specified. 
These statutory provided sums can be increased, 
but the Government of the Republic of Croatia 
decides solely on this. 
 
b. Insurance of Passengers in Public Transport Due 
to Accidents 
Secured[14] 
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This insurance provides exclusive protection to 
passengers since air carriers or aircraft operators 
carrying out the carriage of persons and things in 
public air transport are obliged to conclude the 
insurance policy. Travelers are considered to be 
persons on board an aircraft, in an air port or in the 
immediate vicinity of the means of transport prior 
to boarding or after boarding. Passengers are also 
considered to be persons entitled to free ride. 
The lowest insured amount per one incident per 
passenger is: 
- in case of death 40.000,00 HRK 
- in case of permanent disability 80.000,00 HRK 
The passenger has the right to submit a direct claim 
to the insurance company with which the air carrier 
has concluded the insurance contract, thereby 
enabling a faster and easier way of collecting the 
damage suffered. 
 
B. OBLIGATORY INSURANCE BY Law on Obligatory and 
Really Legal Relations in Air Transport 
 
Compulsory insurance under Law on Obligatory and 
Really Legal Relations in Air Transport  implies air 
transport insurance to which the provisions of the 
Maritime Code apply. Thus Art. Articles 743 to 747 of 
the CM provide for an obligation on an air carrier to 
ensure, by virtue of its liability for damage caused 
to third parties, to an appropriate height. An 
adequate amount means the amount of insurance 
that would be sufficient to settle the total 
compensation in an eventual damages for any 
person who would be entitled to compensation. The 
law does not specify the exact amount of insurance 
required but is left to the decision makers 
themselves with regard to the different aircraft 
capacities or the number of passengers that an 

aircraft can carry. Thus, the amount of 100 000 SDR 
would multiply the number of passengers and get 
the limit to which the carrier would have to provide. 
Of course this is only the lowest secured sum, but it 
can certainly be bigger. 
 
Insurance Under Montreal Convention and EU 
Provisions  
The compulsory insurance mentioned above under 
point a has been fully taken over by Regulation 
785/2004. thus achieving consistency with European 
regulations. Given that at international level, the 
Montreal Convention provides for the compulsory 
insurance of the liability carrier provided for in this 
Convention without any detailed definition of the 
amount of the sum insured. In view of this, the 
provided sum includes the limit on the liability of 
the carrier, which is in fact 100 000 SDR per 
passenger, as well as the provisions of Regulation 
889/2002 (or Regulation 2027/97), which also 
provides for compulsory insurance of the carrier to 
legal limitation of the amount of liability for 
damages. However, this decree is in full compliance 
with the Montreal Convention, the EU accession, and 
in its provisions regulating the same area, it merely 
invokes the provisions of the Montreal Convention, 
while other rights are specifically identified and at 
the same time avoided the conflict of jurisdiction 
between these two sources of rights. 

Conclusion 

At national level, all carriers are subject to the 
institute of compulsory insurance of passengers in 
public traffic due to the accident. This type of 
insurance is a standard form of insurance in favor 
of a third party where the carrier as the policyholder 
pays a premium in the event of an accident the 
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insurer pays to the passenger an accrued amount of 
insurance. The insured case in this insurance is the 
occurrence of the injury or death of a passenger and 
on this basis the basis for the payment of the 
insured is created. The Law on Obligatory Traffic 
Insurance, in addition to this compulsory 
insurance, also prescribes the compulsory liability 
insurance for damage caused to third parties and 
passengers. It is important to emphasize that this 
is a liability insurance in which the carrier is 
actually insured and paid the premium if an 
accident in which his responsibility was 
established and that he would not pay the 
compensation himself to the injured party, the 
injured party submits his claims to the insurer who 
pays the amounts to a statutory amount. This 
compulsory liability insurance provides legal 
protection for passengers in all branches of 
transport. In any case, the institute of compulsory 
insurance of passengers in all branches of 
transport, both on an international and EU level, the 
passenger is significantly protected and very likely 
that his damage will be fully recovered. The liability 
insurance institution for the damage caused to the 
passenger derives from the need to protect not only 
the injured passenger but also the carrier with 
respect to the contractual liability of the contract of 
carriage of persons. Namely, its responsibility is 
prescribed by law with the possibility of limited 
liability, which is fully harmonized at the national, 
international level and EU regulations (Pictures 
No.1). The legal protection of the passenger is 
significantly strengthened by the insurance 
institute and gives the passenger the assurance 
that his damages will be settled. The compliance of 
these regulations provides for equality of all 

passengers and equal rights in all situations 
arising from the carriage of passengers. 
 

Pictures 

 
Picture 1. Representation of the limit values of 
liability of carriers in the air transport of 
passengers (values expressed in the currency: 
euro-on 3.4.2019).[15]  
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