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Abstract
One of the most famous concepts in strategic human resource management (SHRM) is human resource
management (HRM) practices. Various researches by famous scholars have shown that HRM practices have the
potential to affect organizational performance. Besides, performance of an organization has different aspects for
example balanced scorecard (BSC) considers four perspectives for performance and they are Financial,
Customer, Internal Process and Learning and Growth.
However, companies aim to balance performance of the HRM practices based on their goals, so they need to
know the intensity of implementing each practice. In this regard, this study attempts to forecast the impact of
each group of practices on organizational performance (BSC’s perspectives) before implementation. For this
purpose, Artificial Neural Networks (ANN), Analytic Hierarchy Process (AHP) and Fuzzy Logic will be used in
combination. In other words, this combination will highlight the most proper group of HRM practices for the
desired performance.
Keywords: HRM practices, organizational performance, BSC, neural networks, AHP, fuzzy logic
1. Overview
Strategic human resource management (SHRM) has advanced greatly since the 1980s (Lepak & Shaw, 2008).
Research into this area has demonstrated and proved the connection linking human resource management (HRM)
techniques and accomplishment in different areas (Dyer & Reeves, 1995). Some examples showing the positive
effects of HRM techniques have contributed to employee retention (Huselid, 1995; Guthrie, 2001; Batt, 2002;
Sun et al., 2007), increased stock returns (Collins & Clark, 2003), better organizational citizenship behavior (Sun,
Aryee, & Law, 2007), higher labour productivity (Huselid, Jackson, & Schuler, 1997; Youndt, Snell, Dean, &
Lepak, 1996; Huselid, 1995; Guthire, 2001; Sun et al., 2007), higher sales growth (Collins & Clark, 2003),better
financial performance (Huselid et al., 1997; Huselid, 1995) more efficient operational performance (Youndt et al.,
1996, Batt, 2002; Colins & Smith, 2006), and higher revenue from new products and services (Collins & Smith,
2006).
Notably, academics looking into this area have demonstrated that an HR system is an appropriate level of theory
and analysis. In the meta-analysis by Combs, Liu, Hall, & Ketchen (2006), HRM practice systems were shown
to produce greater improvements on organizational-level performance than individual HRM practices.
Combining multiple HRM practices into a coordinated system is acknowledged as a methodology to assess the
cumulative or synergistic effects among the interrelated HRM practices (Combs et al., 2006; Delery, 1998;
Huselid, 1995; MacDuffie, 1995).
In addition to the ever-increasing substantiation of the direct linkages between HRM practices and organizational
performance, academics looking into HRM have frequently looked more and more at the ways HR system
practices boost organizational performance. Research in this area has highlighted various transitional results. As
just one example, it is realized that turnover (Huselid, 1995; Batt, 2002), organizational corporate behavior (Sun
et al., 2007), group human capital (Takeuchi, Lepak, Wang, & Takeuchi, 2007), environments for cooperation,
trust, senior managers' social networks (Collins & Clark, 2003) and shared codes (Collins & Smith, 2006)
mediate a relationship that is positive between HRM practices and performance at the organization-level. Boxell,
Purcell, and Wright (2007) divided human resource management into three distinct secondary classifications
namely micro human resource (MHRM), strategic human resource (SHRM), and international human resource
(IHRM). HR strategies should be more concentrated as it deals with the measurement of the impacts on the
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performance level of organizations and since it is associated with SHRM, it is also being used by businesses in
their organizations. Lengnick-Hall et al. (2009), after three decades of researching on this area, have identified
and introduced 7 main themes for HRM as shown in Table 1 below.
Table 1. Seven themes of HRM in past three decades
1. Contingency Perspectives and fit
2. Shifting from a focus on managing people to creating strategies contributions
3. Elaborating HR system components and structure
4. Expanding the scope of SHRM
5. Achieving HR implementation and execution
6. Measuring SHRM outcomes
7. Evaluating methodological issues
Source: Lengnick-Hall (2009)
Based on the table above, in the second theme, there are several areas of interest such as HRM practices, Human
capital, Social capital and Resource Based view (Barney, 1991). These contributions have been argued widely by
other researchers such as Barney and Wright (1998), Leana and Van Buren (1999), Boxell and Purcell (2000),
Wright, Dunford, and Snell (2001), and Ahmad and Schroeder (2003). The emphasis has been on making sure
that the employees have the motivation and abilities to reach the overall organizational targets and objectives.
Organizational performance may depend on structure and a firm’s objectives. For example, Kaplan and Norton
(1992) considered four perspectives for performance including Financial, Internal Process, Learning and Growth,
and Customer.
While a quartet of perspectives for organizations is set out in the Balanced Scorecard by Norton & Kaplan
(2000), a company may choose not to develop in all four areas. Charity organizations, for example, may not aim
to grow financially. Besides, priority of each of the perspectives may be different in different organizations. (It is
presented with some examples in their book (Note 1)).
Furthermore, experts believe that human resource management could be basic to the performance of the firm
covered by the main competence, ability of the organization, intellectual issue, and better performance of system
of work, management steps, the group of value features and the group of better performance (Ulrich et al., 1997,
p. 1).
Contemporary papers have considered areas such as: HRM practices concerned with increasing an organization’s
performance and revenue (Huselid, 1995), return on equity and assets (Delery & Doty, 1996), profit of labour
(Datta et al., 2003; Youndt et al., 1996; MacDuffie, 1995; Huselid, 1995), and margin of profit (Kalleberg &
Moody, 1994). Much of these investigations into HRM influence on a company’s performance can be applied to
other organizations (Ichniowski, 1990; Huselid, 1995; Wyatt’s, 2002; Davision et al., 1996). Organizations
therefore are looking for benefit from human resources management practices. The form of benefit may differ
for different companies.
Based on previous research, HRM practices have the potential to affect organizational performance, but the
intensity of implementation of each practice needs to be determined. Wright et al. (2003) coded implantation of
each practice with binary system (implantation of each practice 1 and no implementation with zero).
Organizations may have weakness in implementing some practices, but their method is not capable of showing
the intensity of each practice.
Following the above discussion, if four perspectives are considered for performance (BSC’s perspectives), each
HRM practice may affect more than one perspective of performance at the same time. Hence, the main purpose
of this study is to find which group of HRM practices should be applied for balancing performance based on
organizational goals.
The most prevalent gaps that appear beckon the answer to “which HRM practices should be implemented to
meet organizational goals?” and among all the various sets of practices, “which set can be easily adopted
alongside the objectives of the organization?” Given this glaring challenge, many firms and even researchers are
faced with problems in deciding on the most appropriate practices to be used or researched. This challenge is
made worse by the fact that to date, there has not been a consensus on which are the best HRM practices to be
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adopted (Yanzhen et al., 2010). Moreover, Chhinzer and Gurdeep (2009) added that every firm must reassess its
corporate level objectives, strategies, vision, and operations in order to transform their human resources. The
discussion on the best way to allow HRM practices to be aligned with corporate goals then becomes prevalent.
2. What HRM Procedures Are Successful?
Wylie (2005) and Wang and Shyu (2008) stated that alignment between business and HRM strategies is the
paramount issue for success in organizations. Companies in which HRM and commercial strategies were aligned
were found to have more effective HRM practices and organizational performance than those firms in which the
strategies were not affiliated. In Australia, research by Zheng et al. (2007) also demonstrated the connection
between strategic HR and an organization’s strategies and identified the impact of strategic HR on organizational
performance.
Uysal, (2008) examined the relationship between the success of a company and its HRM practices. He found that
HRM practices have an influence on the overall performance of the organization. It was found that issues such as
staffing, compensation, training, and promotion were of great concerns and influenced the firm as well as the
market performances. In a survey of heads of Australian firms in terms of HR priorities, trends, and challenges,
Astor Levin (2009) highlighted three main areas which are:
1) Tactics to retain staff.
2) Continuing “right sizing” or downsizing.
3) The need to invest in employees.
In the Eleventh Annual Global CEO Survey (PWC, 2009) by Price Waterhouse Cooper, some leading features
for HR Professionals to take note of were:
 The relationship between employees and firm profit;
 The influence of HR policies and procedures on the overall business strategy and revealing in financial terms
how the HR strategy helps the business operations;
 The initiative to effectively measure the return on investment (ROI) of HR strategy; and
 Seeing the HR unit as the ‘steward’ and key enabler of the firm’s valuable employees and not just as a business
partner.
In 2008, Uysal stated that human capital improves learning through doing, thereby reducing a company’s
expenditure and producing a competitive advantage.
This shows that the work carried out by the HR unit in managing an organization’s human capital (the collective
knowledge, skills and abilities of the staff) is very important. Other forms of capital can be bought and
technology can be imitated but the uniqueness of the human capital can be a sustainable competitive advantage
for the firm (Kulik & Bainbridge, 2006; Hebert, 2004).
Firms, in which communication is effectual, have been shown to prosper better than similar ones in the same
industry. Dialogue among senior leaders and employees is promoted in exceedingly successful companies. Often
supervisors and frontline managers highlight crucial messages, collect staff feedback and establish individual
goals that align with corporate aspirations (Finney, 2008).
3. Performance Measurement and BSC
From the review of literature, it was found that there are many concepts regarding the evaluation of performance
that investigates the various dimensions but in sum, there are two perspectives regarding the evaluation of
performance: modern view and traditional view (Hojabri, 2011). In the modern perspective, the philosophy of
evaluation is embraced and the philosophical effect on development is accepted while in the traditional
perspective, the main objective is performance evaluation and judgment. Other related variations are caused by
several direct factors that affect the result of the evaluation; for instance, the evaluator’s function in the
traditional perspective is based on judgment while in the modern perspective, the idea is linked to the operation
of the consultant and the facilitator’s performance. The next factor is the duration of the evaluation. Based on the
traditional perspective, it is based on the past performances and in the modern perspective, it is the future
improvements that can be found in the portfolios. The figure below highlights these variations.
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Table 2. Traditional and modern concepts in performance evaluation
Key factors

Traditional Concept

Role of evaluator

Judgment and performance measurement

Duration
evaluation

of

Modern Concept
Consultant and facilitator for further
performances

Previous

Future performance
Self-standardize

Evaluation standards

Benchmarking-using
experience
successful managers and organizations

of

Aim of evaluation

Controlling the organization

Output of evaluation
Feedback
of
evaluation
Method of analysis
after evaluation

Performance controlling
Finding successful managers and giving
them motivation

Growth and development of the
organization
Performance improvement
Consultant for continuing improvement
and creating quality improvement

Disciplinary Environment

Cooperation environment

Customize standards, measurements
with the organization structure

Source: Hojabri (2011) Balance scorecard: New tool for performance evaluation and competitiveness
improvement
Performance Evaluation is a contemporary concept that varies a great deal in several aspects from the
conventional method. The contemporary notion of performance evaluation aims to achieve and enhance
satisfaction, performance, and effectiveness in the organizational processes. The contemporary concept is a
generally accepted perspective in government department particularly in countries in the European block. Many
of these organizations conduct researches to find out the best method to evaluate performance and are convinced
that this modern approach is more beneficial. Even though it is very beneficial, however some conditions for it to
work well need to be considered. If the performance evaluation aims to relate its objectives to the organizational
plans, then, it must involve more than just the evaluation of employees. Employees should be involved in the
implementation of such an evaluation and continuous effort should be taken to improve the performance
evaluation. Eventually, self-evaluation can take place and a new and significant culture that meet the
organization’s objectives can emerge.
Financial
To succeed financially, how
should we appear to our
shareholders?

Customer
To achieve our vision, how
should appear to our
customers?

Internal Business
Processes
Vision & Strategy

To satisfy our shareholder,
what business processes
must we excel at?

Learning and Growth
To achieve our vision how
will we sustain our ability
to change and improve?

Figure 1. The balance scorecard by Kaplan and Norton (Source: Kaplan and Norton, 1992)
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The Balance Scorecard (BSC) method is one of the most popular tools in strategic performance management. In
this method by Kaplan & Norton (1992), any organization can be considered from four dimensions: financial,
learning and growth, customer, and internal process. Before BSC, the main focus of organizations was the
financial dimension. Following the creation of Balanced Scorecard, dimensions apart from the financial were
also given attention (Figure 1).
This model concentrates on a conceptual outline in measuring the performances based on the strategic objectives;
after which the performances are evaluated alongside the strategic objectives. It is a prerequisite that the
organization has its vision, mission, and values recorded prior to this exercise. Following this, reflecting on the
mission and vision of the organization, the strategic objectives are planned out and critical success factors are
defined. In the end, the management will be able to evaluate the performance of the organization based on the
strategic objectives and subsequently reach to reach its potential. This model is especially effective in evaluating
performance and matching it with the strategies of the organization (Hojabri, 2011; Aghababa, 2010).
4. Methodology
This section justifies all the necessary methods for this study. In this regard, three main mathematical methods
are presented, and they are Fuzzy Logic, Neural Networks, and AHP. As a matter of fact, the method of this
study applies a combination of these three mentioned methods based on the capability of each method.
4.1 Mathematical Methods
Fuzzy Logic
The term fuzzy logic was first used by Zadeh (1965) (cited by Zimmermann, 2001), who combined the two
contradicted words to define the term. The definition is based on “set theories” which describe the membership
of an element within a set in a different way (challenging the membership). For example if X  x1, x2 ,..., xn 
and A  x1, x2 ,..., xk  was a subset of X, membership of x1, x2 ,..., xn could be written as per the following
function:
f A : X  0,1,
x1  1,
x2  1,
x3  1,

(1)


xk  1,
xk 1  1,

xn  1,

But he replaced {0,1} to [0,1], so it allows every member of X to have the membership degree between 0 and 1.
For example f B shows another subset of X that every element of X can have membership degree between 0
and 1.
f B : X  0,1,
x1  1 / 2,
x2  1 / 3,

xk  1 / 4,
xk 1  0,

xn  1 / 5,

And B as a fuzzy subset of X can be written as follows:
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x
x
x
x1
x
 2  ...  k  k 1  ...  n
1/ 2 1/ 3
1/ 4
0
1/ 5

(3)

After the definition of Zadeh, other scholars extended the [0,1] to lattices. (Zimmermann, 2001)
The most important algebraic structure (L, ˅, ˄) is Lattice which includes a set of L and two duplex operations ˅,
and ˄.The following conditions for all factors a, b, c of L must be met for satisfying a Lattice structure.
a ˅ b=b ˅ a Commutative laws
(a ˅ b) ˅ c=a ˅ (b ˅ c) and (a ˄ b) ˄ c=a ˄ (b ˄ c) Associative laws
(a ˄ b) ˅ a=a and (a ˅ b) ˄ a=a Absorption laws
The following two identities are also usually regarded as axioms, even though they follow from the two
absorption laws taken together (Burris et al., 1981).
(a ˅ a)=a and (a ˄ a)=a Identity laws
Example: the set X= {0, 1, 2, 3, 4, 5, 6} with maximum (˅) and minimum (˄) is a lattice can be replaced with
[0,1].
AHP Method
Saaty (1977, 1980, 1988, and 1995) had expanded one of the best significant Multiple Criteria Analysis (MCA)
approaches which is called AHP (Analytic Hierarchy Process). By this method, researchers are able to measure
and estimate the comparative weight of multiple options in a clear manner. Regarding the inaccessibility of
quantitative rating, appraisers and policy makers are able to identify whether one criteria is more crucial than the
other. Hence, pairwise comparisons are used.
Saaty (1990) identified a method for representing such pairwise comparisons (Y is less important than X) into a
set of figures and digits which illustrate the relevant and respective superiority of each of the criterion.
The basic method to conduct the AHP includes the following steps:
1) Organizing the structure of the decision problem and criteria selection
The first step is to separate the decision problem into various selector segments. The most complete method to
structure a decision problem is to divide the structure into two levels namely the highest level and the lowest
level. The highest level contains the criteria and sub criteria; the lowest level contains the various options.
When all the segments are structured in a hierarchical format, it is easier for the decision makers to have an
overall perspective of all the relationships and to examine the importance of each level comparing it to the next.
Each element in a level is not required to operate as a scale and for all the other elements in the subsequent levels.
At every level, a varied look of the problems is given and the hierarchy does not have to be complete (Saaty,
1990).
The hierarchies are constructed by considering the environment where the problem is located and areas that can
be used as solution so that all the members involved can relate to the problem at hand.
2) Using Pairwise Comparison (weighing) to Prioritize the Settings of the Criteria
In deciding each pair of criteria, one has to examine and answer to the question as it appears below:
How important is criterion X compared to criterion Y?
In order to rate the comparative importance of the criterion, a weight measurement is assigned to the more
important criterion. The measurements are from 1 to 9 whereby 1 reflects equal importance while 9 reflects,
highest importance. After assigning the appropriate weights to each criterion, the assessments are normalized and
the average is measured for each criterion.
3) Pairwise Comparison on each Criterion (Scoring)
For pairing each criterion, the best known option is granted a score. Again, this score is categorized from 1 to 9,
where 1 shows “equally good” and 9 represents “absolutely good” scores among the criteria. Moreover, each
score registers how well option “X” meets criterion “Y”. After scoring, all assessments are normalized and
averaged in order to get a score for each criterion.
According to Saaty (1990), the pairwise analogy of the items shows that they are homogenous or that they are
near the common feature; if not a meaningful error could happen in the process of measurement.
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4) Getting an Overall Relative Score for Each Option
The final step with a combination of all the scores and weights from the criteria will reveal the general score of
each option that is given. The comparative important criteria are found after the weighed summation is carried
out by observing the options.
After evaluating the impacts of all the elements and entering the priorities of the hierarchy, the less important
elements cease to exist from the list given their comparative low influence of the overall goals. After that, the
priorities are again entered, by either changing or not changing the evaluation (Saaty, 1990).
In some cases, it is important to note that sustainability matters in repair ability among criteria can be
challenging. To weaken the nature of AHP or MCA approach, the concept of “wants” and “musts” must be
designed. When an option fails to meet the “musts” concept, it is known as infeasible. The other options are
evaluated according to how successfully they address the “wants”.
AHP is able to successfully assist in decision making especially in complicated sustainability matters and is able
to identify and describe the details of a problem. It is commonly utilized to break down a decision problem into
various steps, which are hierarchically structured. Conflicting or multiple objectives can be considered in this
evaluation approach. In addition, the paired comparison method makes the decision makers to evaluate each
trade-off individually and this is a long process. Consequently, AHP offers the options a ranking that helps the
selection of a policy. AHP is not very appropriate for the evaluation and implementation of implemented policy
methods.
5. Sustainability Aspects
For comparing long-term effects of elements, the most important method is AHP which is able to do so. The
incorporated criteria for comparing alternative policies are the aspects which are sustainable, as examples:
adaptability, (de-) coupling and (ir-) reversibility. Moreover, some separate categories which are included in AHP,
can have an effect on distributional impacts on the different sectors, groups and regions. By AHP, the impacts of
global dimensions and the spatial data can be compared independently. Furthermore AHP can cover social,
environmental and economic impacts.
6. Operational Aspects
Some of the operational aspects are difficult to guesstimate and depend very highly on the subjects; for example
applying the tools’ costs and manpower needs. Generally, much data is required for estimating the effects and
lots of expert judgment for explaining the results. For estimating operational aspects both quantitative and
qualitative data can be combined.
The methodology for using AHP method is very clear and straightforward. The requirements for this approach
are:
1) Complex calculations
2) Corresponding software supports
Sometime under the AHP process, irregularity in ranking may occur. But the sensitivity of analysis allows the
experts to evaluate the ratings even if the weights of criteria were changed.
Risk modeling can be assisted using the AHP process. The relative modeling, instead of the unconditional
probabilities and utilizing the risk adjusted values, can create new possibilities to support the decision taken.
AHP is not related to any specific time scale and no limitations exist in terms of geography.
6.1 Neural Networks
Neural networks consist of simple elements acting in collateral. These elements are inspired by biological
nervous systems. The network task, as in nature, is specified by the connection between elements. By training a
neural network, a peculiar function can be performed by regulating the connections’ value (weights) between
elements.
Generally, neural networks are regulated, or trained so a specific input leads to a particular target output. Figure
2 represents this situation, the networks based on the comparison between output and target is regulated, until the
output of networks matches with the target. Typically, many target and input pairs are utilized to train a network.
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Figure 2. Supervised learning
There is one best known training in neural networks process which is called Batch training. Batch training is a
process in which the weights and prepossess changes according to the whole set of input. Additional training is
sometimes directed to as “adaptive” or “one line” training.
Neural networks are used in a variety of fields of applications like,
a) Identification
b) Speech
c) Pattern recognition
d) Classification
e) Control systems
f) Vision
Today, most of the problems which are difficult for arbitrary computers and human beings can be solved by
neural networks.
Since the past five decades, the field of neural networks has been studied but it is just in the last 15 years that the
strong and intense applications of this pattern are developing. The terms of neural networks differ from
optimization and control system in which the basic mathematics have been established for many years (Demut
and Beale, 2002).
6.2 Conceptual Framework
The conceptual framework is the basis of the whole research. It is a systematically designed and explained
network of relations among the variables that appear in a research work (Sekaran, 2003). Figure 3 displays the
schematic diagram that describes the relationships that exist among the variables in this study.
Organizational
Performance
HRM Practices

1) Financial
2) Learning
and
Internal Processes

Growth

3) Customer

Figure 3. Conceptual framework
Input
14 HRM Practices

Trained System

Output
Financial
Learning & Growth
Customer
Internal process
AHP

Best HRM practices

Figure 4. Research process
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The method of this study is concentrated on the four systems presented in Figure 4. The system has the
capability to predict future (impact of each group of HRM practices). To clarify the above system, each part will
be detailed:
Input:
As mentioned before and shown in Table 1, different scholars have highlighted different practices that may have
an impact on performance.
Therefore, this study focuses on 14 HRM practices as follows:
1) Employment security: This practice is presumed to be flexible and it means that employees without any
control are not quickly fired because of economic reduction or the senior management’s strategic mistakes. This
practice is totally concentrated on all employments rather than just supporting individuals for their behavior in
their job (Morgan, 2001).
2) Selective in Recruiting: All organizations are very concerned about the people who are recruited to obtain
profits for them, so the selective hiring procedure is one of the most crucial practices in organizations. Severe
and difficult selections need a method, and it should be developed and refined through learning and feedback
over time for ensuring that the organization can determine the skills which they are looking for in the applicants’
pool (Pfeffer, 1998).
3) High Wages: Nowadays compensation plays an important role in any organization. The level of compensation
and reward may lead the employees to be clearly valued and valuable for the organization. There are various
types of compensation; the following are some of the examples:
a) Share ownership
b) Pay increases
c) Profit sharing
d) Stock options
e) Paying for skills (Morgan, 2001)
4) Incentive Pay Based on Performance Appraisal: In most high performance work systems, conditional
compensation plays a significant role. This kind of compensation can take a variety of forms like:
a) Profit sharing
b) Various forms of individual or team incentives
c) Pay for skills
d) Gain sharing (Pfeffer, 1995)
5) Employee Ownership: This practice is another form of financial incentives which is designed to equal the
employees’ interests with shareholders. (Huselid, 1995)
6) Information Sharing: For inducing trust in the people who work for an organization, sharing information such
as strategy, financial performance and operational measures are very significant and vital. Just training and
motivating employees without sharing information with them cannot lead the organization to gain competitive
advantage through their people (Morgan, 2001).
7) Participation and Empowerment: This practice supports the decentralization of worker participation, decision
making and empowerment for controlling the process of working (Pfeffer, 1995).
8) Self-Managed Teams: Most of the researchers found that workers with the self-managed teams have greater
self-government, discretion and flexibility. In this way, employees have more opportunities to demonstrate and
enhance their skills. This practice leads to job satisfaction and intrinsic rewards which results in out-performing
of teams (Pfeffer, 1998).
9) Training and Skill Development: High performance management practices always involve employee skill
development. Three most important components of high performance are (Pfeffer, 1998):
a) Training
b) Cross training
c) Cross utilization
10) Reduced Status Distinctions and Barriers: This practice includes:
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i) Dress
ii) Language
iii) Office management
iv) Wage differences across levels (Pfeffer, 1998)
11) Job Design: In this practice, the terms of the job are transparently and accurately explained (Delery & Doty,
1996).
12) Promotion from Within: This practice involves monetary benefits and status rewards. Moreover, it enables a
fair sense in the work place (Pfeffer, 1995).
13) Measurement of the HRM Practices: In this practice, the two most significant components of objectives
which are attitude assessment and measurement are provided for having a successful feedback of HPWP system
(Pfeffer, 1995).
14) Quality of Work/Life: There is a different explanation and definition for the terms of emotional, intellectual,
or cultural satisfaction and material comfort in the routine life of every person. As Murphy in 2000 investigated,
it is better to spend time with family rather than at work.
After the 14 practices mentioned above, it is essential to find out how to measure these practices. This study
attempts to find out the level of the manager’s belief in implementing each practice. Accordingly, Wright et al.
(2005) questioned respondents in each work unit based on the nine particular HRM practices that appeared in
their job classification; “Yes” answers were coded as 1; “No” answers were coded as zeros. “I don’t know”
answers were classified as “No” and coded as zeros. In other words, they defined a set and a map as shown
below:
SetX  Pr actice1, Pr actice2,..., Pr actice9
f : X  0,1

(4)

However, based on the fuzzy set theory, the above example (Lattice) and the method of Wright et al. (2005) can
be replaced with a 7-point Likert scale ranging from 0 to 7 as follows:
f : X  0,1,2,3,4,5,6

(5)

So, for each practice, respondent can choose any of these numbers that shows the intensity of implementation
tendency of each practice. Regarding the obtained function, the mentioned 14 HRM practices, and Rule of
Product, there are 714 numbers of ways for choosing practices based on their intensities (Grimaldi, 1999).
6.3 Neural Network Learning Process Termination Conditions
A trained system is a neural network trained by certain inputs and outputs over and over again. The network will
be trained by correcting the connectors’ weights (which can also be called as the nodes’ weights) to reduce the
error rate in the learning stage. Reaching the desired error between the target and output, the aim of the iteration
procedure is to adjust the weights. However, in many cases, this error is not determined. Furthermore, if the
learning process continues for a very long time, the weights can be adjusted in the way that causes over fitting
problem. This phenomenon occurs when the parameters and weights are adjusted very accurately on the training
data which makes it vulnerable to generality. In many cases, if the parameters are adjusted very precisely with
the training data, the performance on the test data or new data reduces because of having a different nature. It
means that the performance for test data of new data would not be as good as what was achieved on the training
data.
Therefore, to avoid infinite learning process or over fitting, several approaches can be adopted. In several cases,
the learning process continues until specific number of iterations. In this approach, a number is simply
pre-assigned for the termination criterion. The NN learning process will be stopped when it reaches this number.
However, in most of cases, it is not possible to find a good approximation for this number. Besides, in many
cases, it does not provide adequate results. The most popular approach is to check the error reduction in each
process. If the error reduction remains unchanged or changed nontrivially for several number of iterations (which
can be defined based on the complexity of the problem but mostly a small number of iterations can show this
phenomena), the learning process stops. In this way, the number of iterations changes depending on the problem.
When a system is trained by an example, an important issue is how well it generalizes to the patterns outside the
training set. For continuous domains, or large discrete ones, it is usually impossible to provide examples of every
possible input. If the system simply memorizes the training patterns, it may do quite well during training but fail
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miserably when presented with similar but slightly different inputs. One would like the system to generalize
from the training samples to underlying function and give reasonable answers to novel input. A rule of thumb for
obtaining good generalization is to use the smallest system that will fit the data. Unfortunately, it is usually not
obvious what size is the best so a common approach is to train successively smaller networks until the smallest
one is found that will learn the data. (Reed & Mark, 1993).
6.4 Measuring Performance (Outcome)
As mentioned above, certain inputs and outputs are needed to train the neural network. Although four
perspectives for outcomes are considered (BSC’s perspectives), to measure the outcome, another method will be
used based on expert lecturers in universities who have high qualification in research. At first, they are asked
their opinions about measuring the performance in the same scale for four perspectives (7-pointLikert scale
based on their perception). After that, this scale will be applied (adapted) in measuring the performance of any
industry.
6.5 AHP Method for Identifying the Best Practices
After training the mentioned neural network, the top manager (or CEO) will highlight the weight of each
perspective of performance based on the needs or goals of the company, and also suggest some groups of
practices with different intensities (7-point Likert scale). By entering the practices as fuzzy inputs, the trained
system will show (forecast) the performance in all four perspectives. The obtained results will demonstrate
different intensities in each perspective, so AHP method will contribute in choosing the best practices based on
the highlighted weight.
7. Conclusion
Organizational performance may depend on structure and a firm’s objectives. For example, Norton and Kaplan
(1992) considered four perspectives for performance including Financial, Internal Process, Learning and Growth,
and Customer.
While a quartet of perspectives for organizations is set out in the Balanced Scorecard by Norton & Kaplan
(2000), a company may choose not to develop in all four areas. Charity organizations, for example, may not aim
to grow financially. Besides, priority of each of the perspectives may be different in different organizations.
Besides, extant researches by famous scholars have shown HRM practices have potential effect on different
aspects of performance. In this regard, this paper tried to present all the necessary concepts such as Fuzzy Logic,
Neural Networks, and AHP method. The combination of the neural network with fuzzy inputs and AHP will be
capable of forecasting the impacts of HRM practices on organizational performance. At first, one neural network
should be trained by specific inputs and out puts, and after that, some groups of practices will be suggested by
top managers. The trained NN will show the impacts of each group on the four perspectives of performance
(BSC). At the end, the AHP method will highlight the most proper group of practices based on the goal of the
company.
Previous researches utilized different theories such as human capital, social capital as well as resource-based
review in order to increase organizational performance through using specific and limited HRM practices.
However, this study considered 14 practices which almost can cover all of the practices in previous studies. On
the other hand, this research verified previous investigations in order to present new and efficient methods.
Future researches can consider mentioned practices in order to focus on specific industries for example ICT or
manufacturing industry.
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