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Abstract: The paper begins by discussing the importance of successive planning. It then
shows why the job analysis is one of the basic tools for managing human resources and
explain the reasons for conducting job analysis. A review of the necessary types of
information about the analysis and job analysis methods is given. Then the process of
planning for human resources is discussed, as well as some prediction techniques used in
this area. Then, the section devoted to information systems in Human Resources (HRIS human resource information systems) follows.
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1. SUCCESSIVE PLANNING
Successive planning is a process that ensures that quality people are available to take on key
leadership positions, when these positions are vacant. This definition implies a premature
death, resignation, termination of employment and pensions of employees in the company.
The aim is to enable a smooth transition when changing the management and efficiency of
operations.
Due to major changes with which management meets, successive planning is gaining in
importance. Fatalities not only cause increasing interest and focus on successive planning.
Early dismiss of executive directors is not so rare. Executive directors are fired more often
than before. Recently, a high percentage of corporate directors who have left their positions
did that under the terms of the so-called regular changes. Many expect the mandates of
executive officers to become shorter and shorter.
1.1. Job Analysis: The basic tool of human resource management
Job analysis is a systematic process for determining the skills, responsibilities, and
knowledge necessary to perform certain tasks in the organization. Traditionally, it is a basic
and ubiquitous technique of human resource and starting point for other activities in the
field of human resources.
Job consists of a group of tasks that must be executed to enable it achieving goals. Position
is the sum of tasks and duties performed by one person, for each individual in the
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organization there is a particular position. The purpose of job analysis is to obtain answers
to six important questions:
1.
What physical and mental tasks employees perform?
2.
When work is to be completed?
3.
Where work is to be completed?
4.
How to perform the job?
5.
Why the work is done?
6.
What are the qualifications required to perform the job?
Job analysis is carried out in three cases. First time is implementing through the
establishment of the company and at the beginning of the work on program analysis. The
second case is when creating a new business. A third case is when due to the introduction
of new technologies, methods, procedures, or systems, there is a significant change in job
description.
Job description is a document that contains information about the tasks, responsibilities and
duties the job involves. Minimum acceptable qualifications that an individual should possess
to perform a specific job are contained in the work specifications.
1.2. Types of information required for business analysis
Significant information is required to successfully perform the job analysis. The analyst
defines the actual job duties and responsibilities of the job involve and collect other data
types shown in Table 1.1. During this process, the basic work functions are determined.
Business activities are activities that relate to workers, the types of machines, tools,
equipment, and help at work, and applied to a particular job. This information is later
applied to assist in determining the skills needed for the job. Moreover, the analyst must
take into account both tangible and intangible factors, such as the necessary knowledge,
processed materials, manufactured goods, or services.
Table 1.1: Types of data collected during the work analysis
Summary of types of data collected based on job analysis
1.
Working activities
a. Working activities and processes
b. Recordings of activities (in film format, for example)
c. Used procedures
d. Personal responsibility
2.
Activities related to workers
a. Human behavior, such as physical activity and communication on the job
b. The basic movements required for method analyses
c. Personal needs at work, such as energy consumption
3.
Necessary machinery, tools, equipment and support at work
4.
Tangible and intangible factors related to work
a. Necessary knowledge and applied knowledge (as in accounting)
b. The processed materials
c. Manufactured goods or provided services
5.
Performance
a. Errors analyses
b. Working standards
c. Business measurements, such as the time required for certain task
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6.

7.
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Context of work
a. Agenda
b. Financial and non-financial incentives
c. Physical working conditions
d. Organizational and social contexts
Personal needs related to job
a. Personal attributes, such as personality and interests
b. Necessary education and training
c. Working experience

2. STRATEGIC PLANNING IN THE FIELD OF HUMAN RESOURCES
Strategic management is a process that involves some complex procedures to monitor and
collect all relevant information on numerous internal and external factors of success, which
affect or may affect the operations of the company. On the other hand, all the information
collected should be adequately processed and present, so they could have a managing
character.
Strategic planning is a process through which top management determines the overall
objectives of the organization and how to achieve them.
Human Resource Planning, HRP, is a process of systematic assessment of needs necessary
in the field of human resources to ensure a sufficient number of employees who possess the
necessary skills and are available whenever and wherever needed. Human Resource
Planning includes harmonization of internal and external supply of people with open
positions established within the company over time. Human resource planning process is
illustrated in Figure 2.1.
Some plans in quantity and quality of human resources shall be determined based on the
organizational plans. Human Resource Planning consists of two components, the need, and
availability. Prediction of needs related to human resources includes determining the
number and types of workers needed, according to the level of skills and location. In order
to make predictions about the availability, human resources manager looks both internal
sources (current employees) and external sources (labor market). After analyzing the needs
and availability of employees, the company can determine whether you have an excess or
shortage of labor. If the surplus is projected, they have to find ways to reduce the number of
workers. Some of the methods are limited employment, reduced working hours, early
retirement, and layoffs. If the prediction say there will be a shortage of labor, the company
shall provide the appropriate quantity and quality workers who will be hired from outside
the organization. In this case, external recruitment and selection is required.
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Figure 2.1: The planning of human resources

3. HUMAN RESOURCES INFOMATION SYSTEM
Human resource management can be improved by applying human resources information
system (HRIS), which is an organized approach for obtaining relevant and timely
information on which the decision-making related to human resources. The system must be
payable. HRIS should be designed to provide following:
• Timely. The manager must have access to updated information.
• Precision. The agent must to be in position to rely on the accuracy of the
information.
• Compressed. The manager can only accommodate a certain amount of information
at a time.
• Relevant. The manager should receive only the information needed in a particular
situation.
• Complete. The manager should receive complete, not partial information
The absence of any of these features reduces the efficiency of HRIS and complicate
decision-making process. In contrast, a system that has all these features improves easier
and more accurate decision-making. An effective HRIS also provides online information
and forecasts relating to the business of the company.
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Reports on exceptions. Reports on exceptions highlight variations in the businesses
that are serious enough that managers must dealt with them. One type of report on
exceptions is the report of the exceptions when it comes to quality, which is
completed when the number of defective products exceeds a predetermined
maximum. HR manager may be interested in this information to determine training
needs.
The reports that are done on request. The report is provided upon request and it
provides the information in accordance with a specific request. Example of the
report upon request is when database manager wants to obtain information on the
number of engineers who have 5-year experience and who are fluent in Spanish.
Predictions. Prediction is done using certain models to specific situations.
Managers need prediction of the number and type of employees that are necessary
to meet projected demand for a company’s product.

Properly developed HRIS can provide enormous benefits to the organization. While many
HR directors and managers of small organizations take responsibility for the HRIS with its
many other responsibilities, large organizations have some staff that addresses the
technology issues. Figure 3.1 presents an overview of information systems for human
resources, which is designed for one particular organization.
Using many types of input data, HRIS provides numerous types of output data that have farreaching value for the planning of human resources and business of the department. With
the help of a HRIS all information relating to human resources are linked into one system.

Figure 3.1: Human Resources Information System
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* Specific data is available to employees at work or at home. Examples: supervisors may
resort to training at the right moment to make an assessment of performance. Employees
working in manufacturing can enter data on the time and work. All employees should be
able to view balances for retirement, transfer funds, to choose benefits, to identify targets
for annual performance and update personal information.
HRIS provides an excellent means for reducing the burden caused by these tasks. Many
medium and large companies have added the option of self-service in their HRIS. A selfservice responsibility carried by many of the tasks related to information management, such
as change of address forms and filing information on the benefits, was transferred to
employees. This significantly reduces the amount of time employees spend running a human
resources administrative tasks, allowing them to focus their attention on the strategic
objectives of the company.
Input data obtained from different sources are integrated to obtain the required output. The
information required in the process of decision making in the company are constantly
available if the system is designed in the relevant way. Compliance with regulations and
state regulations would be extremely difficult without a modern HRIS.
Many companies provide information systems for human resources. One of the major is
PeopleSoft, which is the largest producer of HRIS software. This system enables the
company to manage processes related to HR - from recruitment to retirement - with a simple
Web applications made on the basis of the best reports on the effects collected over the past
ten years.
3.1. Data warehousing - DATA MART HRIS
Many organizations today bought or made database in order to collected, withdrawal, and
data managing relating to human resources. Information system in the field of human
resources has a dual role. The first role (goal) is an administrative nature, for executing
basic HR transactions such as payment of salaries, benefits and compensation, management
reporting and so on. The second purpose is to support organizational decision-making
process (Catheart and Kovach, 1999). The information system is often very costly
investment for the organization and the ability to use data collected outside administrative
needs can serve as a justification for investment.
Information system for human resources in most organizations today is based on relational
databases. In order to qualify as a relational, database must implement the relational model,
which is the way to describe a particular aspect of the real world, in accordance with the
rules defined by Dr. E. F. Codd during the sixties of the last century. Basic concepts of
relational model that Codd took from the mathematical theory are domain, relation and
attribute. This allows data to be stored in separate files that can be linked through common
elements, such as name or identification number. Relational databases provide the
organization's ability to maintain virtual limitlessness amounts of data about employees. It
also allows the organization to access data in different ways. For example, an organization
can pull information about a particular employee or may withdraw information on a
particular group of employees through the implementation of results based on certain
parameters, such as job classification. The development of relational databases in the
organization along with advances in data storage technology has resulted in such way that
now many organizations collect data on employees.
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Table 3.1: Data collected in IS
Data on Employees
Name
Unique Identification Number
Birth Date
Sex
Marital Status
Address
Phone Number, E-mail
Contact
Education
Social Status

Organization/job data
Test results prior to employment
Job Title
Class of Working Position
Benefits
Performance Appraisal Rating
Promotion History
Corrective Action Dossier
Information about the presence
Files on Training

Table 3.2: Functional use of data collected in IS
The function of using data
Compensation and benefits
Health and safety
Operating performance
Education and development
Data on previous employment
Selection and deployment
Labor Relations

Regularly generated and ad hoc reports
Payment of salaries
The costs of benefits
Election effectiveness
Supply/demand forecasting
History of transactions
Implemented training
Analysis of the negative impact

Each organization collects various types of data relating to employees. However, the above
will serve as an example of types of data to be collected and typical use of this information.
Organizations also use data stored in their IS to make calculations to evaluate the financial
impact of their practices in human resources. Human resource function uses this type of
information to support the continuous development of human resources and to demonstrate
how managers can manage human resources from the moment of their engagement. Some
examples of these types of calculations are salaries and allowances as a percentage of
operating cost, cost per engaged, return on training and turnover costs (Fitz-Enz, 1998).
While these calculations are suitable for quantitative view of the value of human resource
practices, the impact of ongoing monitoring of practice is a little different. Evaluation of the
involved costs can be done, but whether this information provides some information about
the value of the engaged? Will there be an increase in the value and quality offered by an
employee in the long run? Most of the analysis of data obtained from the IS does not offer
the possibility of seeking additional relationships than those for which the system was
originally designed.
3.2. Hris data mining
Data mining is the process of taking data from large data sets using algorithms and
techniques in the field of statistics, machine learning and database management. (Feelders,
and Daniels, Holsheimer, 2000). Data mining is successfully applying in many functional
areas such as finance and marketing. IS applications in many organizations provide, for now
still untapped opportunity for the application of data mining techniques. These systems
generally contain a large amount of data - a requirement for data mining. Most applications
provide the ability to generate ad hoc reports or standardized ones for specific data sets.
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In some aspects, data mining can be seen as a very sophisticated set of queries that involve
sampling and statistical modeling. Applications of support systems for decision-making a
Decision Support System, DSS, can be seen as a precursor to data mining applications. DSS
applications are tools that allow the collection of data from databases, data analysis and
present the analysis in many forms, such as charts and reports. These systems can be lead to
information to support decision making in the organization using statistical packages for
modeling for analyzing data. These systems can combine information from other functional
areas within an organization, such as customer service and marketing, to support decision
making in the field of human resource management (Broderick and Boudreau, 1992).
Information obtained by this analysis can be used later to establish the goals of achievement.
For data mining, it is essential that all information is available at a reasonable and easy
environment and those specific questions may not always be precisely known. Data mining
seeks to go beyond the ordinary statistical reports that show just what it is. The first step in
this procedure is to determine the persons to deal with human resources issues. The second
step is the procurement of adequate equipment and purchase of software for monitoring
changes in human resource management. If purchased software does not meet the needs, i.e.
if at the beginning, variables and clear necessity are not defined, it is possible that to this
problem is still accessing in the traditional way, without many benefits for management in
terms of decision making. The reasons for this situation can be classified into several
groups:
• Many decision makers in organizations are not aware of all the privileges of a data
mining in decision-making,
• IT services in organizations trying to justify their role by making a program for
managing human resources,
• which are usually based on descriptive statistics,
• A relatively poor understanding of the techniques that enable the storage,
• Insufficient awareness of the need of human resource management, as key agents
of development in the 21st century
3.3. Selection and previous data processing
Selection and preparation of data is an important step in the data mining process. Some
organizations have independent information systems, human resources, which are
distinguished by multiplied databases that are not linked to one another. This type of system
is sometimes chosen to offer greater flexibility to distant organizational units or sub-groups
with unique information system (Anthony, Perrewe and Kacmar, 1996). Possible
inconsistencies in the preparation of a database can make data mining difficult in cases of
existence of multiple-database. Data storage can prevent this problem and it is
recommended that the organization establish a data warehouse before starting the data
mining project. However, this type of regulation cannot be completely avoided, and in
similarly way represent step in the development of a data warehouse or datamart. The
advantage gained while developing a data warehouse or mart is that most of the work related
to data editing was done at the beginning.
One of the biggest problems faced by data mining is missing data, but data stored without a
clear plan of their actual use. This is especially true when it comes to information on human
resources. Usually when collecting data on human resources, the goal is some kind of
administrative need, such as salary processing or service calculation, etc. The need for data
required for transactions is only to consider what type of data will be collected. Future
analysis of the needs and values in the data collected is usually not considered. Missing data
may also be a problem, especially if the system administrator has no control over the input.
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Many organizations have taken advantage of network technology to allow employees to
update their own entries and own data (McElroy, 1991). Employees can choose not to enter
certain information, which will result in missing data. However, the data warehouse or data
mart can help to prevent manipulation of the data because the system does not allow entry of
a form without all required data. In this way, all the variables and attributes that describe
given variables are always available for analysis.
With the development of data storage, it is necessary to make some compromises, as
follows:
• Which of the data to choose and store when it is known that too much information
extends the time of IS development, and too little data question the usefulness of
the system,
• How to work with data when certain values missing (Suknovic, Delibasic, 2010,
p.50)
In order to apply some of the techniques of data mining, it is necessary to define a data
warehouse, which means that:
• Resolved questions of faulty data formats,
• Resolved issues of incorrect data values,
• Resolved issues of missing data values (or rows are eliminated from the analysis or
were replaced by some values),
• Data is placed in the correct relations, so they can be successfully connected
3.4. Analysis and data interpretation
There are many types of algorithms used in data mining serving for data analysis. The
choice of the algorithm depends on the intended use of the results (Bredley, Lane and
Stough, 1999). The goals of data mining can be divided into two main categories. Some
applications seek verification of the hypothesis formulated by the user. The second goal is to
discover or reveal of new patterns systematically (Fayyad, Piatsky-Shapiro and Smith,
1996). During discovery, data can be used, both for predicting future behavior and to
describe patterns in intelligible form.
Clusters and classification are the examples of data mining techniques borrowed from
classical statistical methods that help us to explain patterns in the information. Groupings
(clusters) aim to identify a small set of exhaustive and mutually exclusive categories to
describe the present data. This can be useful APPLICATION of information on human
resources if the organization is trying to identify a specific set of employees with consistent
attributes. For example, the employer may want to know which are the main categories of
top economists in its organization, keeping in mind different programs to improve business
efficiency. Based on the information the employer may decide to send a group to acquire
further knowledge of foreign languages, the second group to study modern legislation in the
field of tax calculation and so on. The difficulty with the technique of clustering is that you
are not familiar with normative techniques to determine the exact number of clusters to be
formed. Classification can be useful in the classification of human resources trends and
developments throughout the organization for certain successful groups. The organization
has advantages when while employment can offer realistic career path for new employees.
Being able to show the path to career success of information maintained by the employee,
could be a powerful resource for those who are responsible for employment in the
organization.
If there are many measures of a desirable employee's decision, factor analysis can contribute
to their reduced number of suitable factors. Decision trees are very often used technique in
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data mining analysis. Technique of defining variables is based on maximizing the difference
or contrast between the data divided into groups. APPLICATION of decision tree in human
resource management can be multiple, and the criteria for determining the observed groups
may be different.
Regression and other related models, borrowed from classic statistic, allow estimation of
linear functions of the independent variable that best explain or predict the dependent
variable given.
Neural networks can be viewed as a special type of nonlinear regression models. Data
mining software for special purpose provides this option to build a model. It can be applied
in the same way as in the case of a regression of the dependent variable. However, neural
networks have the flexibility to work with more than one dependent variable to be predicted
from the same set of independent variables.

4. RESUME
Data mining provides a wide range of possibilities in the binding of hidden connections and
relationships in data stored in databases. In the process of applying data mining in the area
of human resources, it is necessary to comply with all the necessary steps, and only then the
use of certain techniques obtain its real meaning. The first step is always making the right
decisions on the use of IS benefits in the area of human resources. The second step is the
selection of persons dealing with this issue. The third is to define databases and data
warehouses. At the end are always processing, interpretation, and use of the results. What
can be regarded as particularly important is relating to system queries provided to data
mining. The quality of the final result of the given analysis depends on the query. The time
we live in will necessarily require a scientific approach to the most important resource of the
21st century – the human resource.
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