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ANALYSIS OF THE VARIABLES WHICH EFFECTS EMPLOYER>S
PERFORMANCE WITH DECISION TREES AND COMPARISON
OF DIFFERENT ALGORITHMS

Kiirsad ZORLU

Ahi Evran University, Department of Business Administration

Abstract: This study aimed to determine the importance levels of several organizational and demographic variables
influencing the perceived performances of the employees, using Classification Tree (CT) and Boosted decision Tree
(BDT) methods, concerning data mining, as well as to present the usability of the tree-based algorithms in organizational
studies. Decision Trees, can be evaluable as intelligent systems in data mining. When browsing the literature, it can be
seen that different algorithms have been merged for decision trees. Decision Trees and tree-based algorithms are among
the popular and effective methods of data mining. When looking into the literature, it may be stated that the algorithms
intended for Decision Trees, generally employed in medical, engineering, and industrial researches, have recently been
started to be used in social sciences, especially within the management and organization discipline. The sample of the
study consisted of 10 private sector enterprises operating in Kirsehir city and having above 50 employees. According to
the facts obtained from the study, Organizational Citizenship, Job Satisfaction, Life Satisfaction, and Work Environment
were found to be the most important variables affecting the performances of the employees, and it was determined that
the BDT algorithm presents more consistent and reliable conclusions. Thus, the study demonstrated that tree-based
algorithms can be used in the correlations between the variables to form a basis for the decisions and applications of

the managers.

Key Words: Data Mining, Decision Tree, Decision Making, Organizational Performance

INTRODUCTION stances and in line with many criteria (Tohidi &
Jabbari, 2012, p. 826). Changes in technologies

The process of transition from a traditional man-
and the possibilities provided by such changes

agement understanding to a modern management

understanding leads those efficiency-focused should not be omitted for the decisions made to

management types to more realistic and scientific help achieve the goals of the organization as well

targets. For this reason, managers have to make =~ 38 make the best choice from among the decision
efficient decisions on various activities of the  alternatives. Within this scope, use of knowledge/
organization in accordance with the specified  technology-intensive decision support systems may

goals, under ordinary or extraordinary circum-  be accepted as a practical solution to make correct,

14
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quick, and efficient decisions (Leong, 1998, p.
210). However, organizations may have limited
knowledge about certain variables or may have
to consider questions and environmental effects
in making decisions on the organization. Some
social and organizational differences that occur
in employees may affect the manner in which
managers make decisions. Especially, in times of
crises or under heavy organizational conditions,
pressure from limited time and data processing
capability of an organization makes it necessary
to use more dynamic and result-oriented methods
in decision-making processes (Malakooti, 2011,
p. 627-628; Martinson & Davison, 2007, p. 284-
285; Rowell, 2009, p. 168; Wu & Pagel, 2011,
p. 578-579).

When considering today’s competition conditions,
many managerial problems become distinct,
common, or separated with many variables in
various organizations operating in different sectors.
It may be said that classifying many variables
based on their degrees of importance in chang-
ing, regulation, improvement, and organizational
development covering the entire organization to
solve such problems may facilitate solving various
problems and increase managerial effectiveness
(Ben-David & Sterling, 2006, p. 390). During
such a process, determining decision problems
or variables by means of auxiliary methods, and
analyzing the importance levels of such variables
through traditional and quantitative methods
may minimize decision-making difficulties of
the managers. In particular, to raise the perfor-
mance, job satisfaction, efficiency, and loyalty of
the employees to the desired levels, considering
such similar variables as independent variables
and classifying many different variables in a sim-

15

pler and plain manner based on their importance
levels may assist the managers in making their
managerial choices correctly (Aitkenhead, 2008,
p. 18-20; Malakooti, 2010; Nielsen & Nielsen,
2011, p. 185-186)

Accordingly, the methods concerning data mining
ensure that the managers classify the employees
with various properties according to certain
variable(s), and that the togetherness of the
subject-matter variables in different employee
groups is analyzed. Decision Trees and tree-based
algorithms are among the popular and effective
methods of data mining. When looking into the
literature, it may be stated that the algorithms
intended for Decision Trees, generally employed
in medical, engineering, and industrial researches,
have recently been started to be used in social
sciences, especially within the management
and organization discipline. Tree-based algo-
rithms are capable of presenting the direction
and level between organizational relations in a
visual environment, when compared with the
statistical methods. It may be said that using
the Decision Trees technique within the scope
of management and organization may result in
making more concrete and simpler comments
in organizational researches, and may support
fast and correct decision-making process. Thus,
it may be possible for the managers to develop
rational criteria for the candidate employees from
their recruitment and formulate organizational
rational strategies, policies, and tactics suitable
for different employee groups (Aitkenhead, 2008,
p. 19; Ungiiren & Dogan, 2010, p. 42).

This study aims to classify the performance levels
of the employees based on different organizational
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variables and arrange such variables based on
their importance levels, using classification and
Regression Tree (CART) and Boosted Decision
Tree (BDT) algorithms concerning Decision Trees.
This study attempts to set forth the decisions
regarding the usability of tree-based methods in
the field of management and organization, and

their advantages in organizational studies.
DATA MINING AND DECISION TREES

Data mining, which is used to solve many prob-
lems, is to select and use valuable and useful data
accumulated in organizations (Ozkan, 2008, p.
37). Data mining includes analyzing the data
obtained from different sources using different
dimensions, categorizing and summarizing such
data, and determining different correlations. Such
methods consist of many predictive and explana-
tory algorithms, such as smart system algorithms,
pattern description and learning algorithms, etc.
Artificial Neural Network, Genetic Algorithms,
and Decision Trees are the primary methods that
may be selected for data classification based on
data structure and requirements (Cagiltay, 2010,
p. 226-228)

Decision Trees, an effective type of data min-
ing, is a method capable of analyzing complex
and nonlinear data, and is commonly used by
researchers recently (Osei-Bryson, 2007, p. 3331).
With regard to enterprises, it could be noted that
many studies of finance and risk management
have mostly focused on uncertainty states, and
those of marketing and production have been
based on customer expectations (e.g., Breiman,
Friedman, Olshen, & Stone, 1984; Carvalho &
Freitas, 2004; Chang, Fan & Lin, 2011; Hullet,
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2006; Lai, Fan, Huang & Chang, 2009; Sorensen,
Miller & Oi, 2000).

One of the methods used to solve decision problems
in different disciplines is Decision Trees, which are
used as a problem-solving and decision-making
technique, aiming to compare different alterna-
tives based on figures and find the best method
(Figure 1). Decision Trees have the ability to
multi-reason, hard-to-solve, or not-fully-solved
problems and determine all effective factors (Imrek,
2003, p. 323-329). When compared with other
classification methods, Decision Trees have the
following advantages: (a) Decision Trees produce
understandable decision rules. (b) They classify
without the need for extreme calculations. (c)
They can be adapted to continuous and categorical
variables. (d) They can be easily configured and
interpreted than other similar methods (Nie et al.,
2011, p. 15280). (e) There is no need to measure
dependent and independent variables using the
same type of criteria. The structure of a Decision
Tree is similar to a flow diagram. Variables are
represented by nodes. The last structures in the
tree are leaves, the top structures are roots, and the
branches are in between them. The basic factor
determining the development of a Decision Tree
is to find the variable of the root node (Lai et al.,
2009, p. 3762). Decision Trees are created from
top to bottom or from the general to the specific.
If the data concerning the sample belong to sev-
eral classes, testing is renewed at each node and
division occurs. If the data belong to the same
class, then the analysis terminates (Aitkenhead,
2008, p. 20; Leong, 1998, p. 213-218; Seol, Choi,
Park & Park, 2007, p. 434; Yerge & Kara, 2009).
Different algorithms can be cited as examples for
this process. The most common Decision Tree
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models are ID3 and C4.5, and the more advanced
models are Classification and Regression Trees
(CART) and CHAID (Chi-Square Automatic
Interaction Detector) (Koyuncugil, 2007, p. 11;
Seol et al., 2007, p. 434). In this study, CART

has been used as a Decision Tree.

The root node

Figure 1. Representation of a Decision Tree (Aitkenhead, 2008.)

Figure 2 shows a decision-making model pro-
posed within the scope of this study and formed
by the method of Decision Trees as a basis for
the strategies, plans, and applications of the
managers (Can, 2005, p. 313; Chang, Fan &
Lin, 2011, p. 6073; Kogel, 2007, p. 61). The
manager defines the problem planned to be solved
at the 1st, 2nd, and 3rd stages, and determines
the target variable and other important variables
over the target variable. The tree is modeled at
the 4th stage by the analysis method used for
a Decision Tree. The most effective variable
(root node) is determined at the 5th stage. Other
organizational or explanatory variables affecting
the target variable in conjunction with the basic
variable in the root node are arranged based on
their importance levels at the 6th stage. The best
decision is selected from among such formed
alternatives and an application or action plan
is determined at the 7th and 8th stages. If the
manager fails to obtain the required results, he/
she should resume the study from the 1st stage
of the model.

7.Determining 1
the alternatives 1

Decision and

- 1
2.Determining |
the target :
variable 1

3.Determining

application

6.0rdering all
the variables

: i
' |
: other important
: variables :

[

4.Modeling the
tree

1 1
1 5.Selecting the |
1

1 most important :
: variable :

]

Figure 2. Decision-making process proposed for this study
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CLASSIFICATION AND REGRESSION
TREE

The CART algorithm, as a nonparametric method,
has been used many times in medical, biological,
chemical, marketing, financial studies, risk analy-
ses, quality control, and increasingly in studies
in different fields (Li, 2006, p. 262). The CART
algorithm, which was first developed by Breiman
et al. (1984), is capable of producing effective
and understandable conclusions, especially in
complex problems, on a data set, and without the
need for assumptions. CART has an advantage of
presenting the variables affecting the dependent
variables and providing the importance of such
variables in the model more easily and visually,
when compared with other Classification and
Regression techniques.

The CART algorithm operates in a dual struc-
ture: CT and Regression Tree. Here, what is
determinant is the state of the target variable
or the dependent variable. A CT is used if the
target variable is categorical, and a Regression
Tree is used if the target variable is continuous
(Mahjoobi & Etemad-Shahidi, 2008, p. 173; Razi
& Athappilly, 2005, p. 65).

CART is based on the division of each tree into
two branches and forming a homogeneous tree
structure with two nodes consisting of a root
node (Ozkan, 2008, p. 89). The CART algorithm
includes three basic stages. Maximum uniformity
and the best division are available at the first stage
where the tree is formed (Camdeviren et al., 2007,
p. 988). Here, two sub-logarithms named Gini
and Twoing are used. Gini is more sensitive to
changes and aims to eliminate the variable not
contributing to the model by classifying the larg-

18

est data set (Kurt, Ture & Kurum, 2008, p. 368).
The Twoing algorithm designed for multiclass
problems divides the values in the qualities into
two training sets and calculates the probabilities
for each of the candidate divisions. This method
operates relatively slowly. Pruning occurs at the
second stage of CART. Classification errors are
determined by cross-verification. (Moisen, 2008,
p. 584; Ozkan, 2008, p. 90; p. 101-103). In this
study, the Gini algorithm employed for categori-

cal variables has been used.

TREE BOOST-BOOSTED DECISION
TREES

Tree Boost is also known as ““Stochastic Gradient
Boosting” and “Multiple Additive Regression
Trees” (MART). Mathematically, a TreeBoost
model can be described as:

PredictedTarget = FO + B1*T1(X) + B2*T2(X)
+ ... + BM*TM(X)

Where FO is the starting value for the series (the
median target value for a regression model), X is
a vector of “pseudo-residual” values remaining
at this point in the series, 71(X), T2(X) are trees
fitted to the pseudo-residuals and B1, B2, etc.
are coefficients of the tree node predicted values
that are computed by the TreeBoost algorithm
(Sherrod, 2012:243).

In spite of the various advantages of Decision
Trees, some algorithms known as “boosting” and
combining many classifiers have been developed
by Freund and Schapire to particularly increase
the accuracy rate concerning the results of the
study and add smart processes. Boosting is join-
ing strong learning techniques to many numbers
of simple tree models. This
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Tree 1 Tree 2

> Tree 3

Figure 3 Tree Boosted Model (DTREG, 2012)

algorithm may increase the accuracy rate and
decrease the operation time (Lemercier, Lacoste,
Loum & Walter, 2012, p. 76; Neuman, Holstein,
Gall & Lepage, 2004, p. 98). The Tree Boosted
(TB) method, one of the tree-based methods,
produces thousands of trees and applies the
boosting method to regression trees (Coskun &
Karaagaoglu, 2011, p. 185). As shown in Figure
3, every tree eliminates the error margins of the
preceding tree and leads the training data to the

conclusion.

It is possible to observe in various studies that
Boosting algorithms give stronger and more
successful results, when compared with CART
and other classification methods (Hancock et al.,
2005; Shin, Kim, Cho & Kang, 2012).

PERCEIVED PERFORMANCE WITH A
VARIABLE TARGET AND EXPLANATORY
VARIABLES

It has been observed that such methods includ-
ing the opinions and comments of the persons
concerning themselves, according to certain cri-
teria, have been used more recently and named
“perceived performance.” The fact that such
a perception concept carries both positive and
negative viewpoints together makes it possible for
the employees to assess some events or variables
in a different way (Carmeli, Gilat & Waldman,
2007, p. 975; Ozdevecioglu, 2003, p. 116).

Though the objectivity of the criteria developed
by such studies is questionable under different
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performance assessment methods, it may be
accepted that they give basic clues with regard
to the perfection and contribution to the job of
the employees (Dewar & Kavussanu, 2011, p.
526).

In this study, performance-increasing efforts of
the managers and several variables affecting
performance perceptions of the employees have
been arranged according to their importance levels,
to contribute to their decisions. Such variables
have been briefly described in the following
paragraphs.

(i) Job Satisfaction

Job satisfaction is a concept implying the satis-
faction and performance levels of the employ-
ees in a workplace within the frame of certain
behavioral criteria, when compared with other
employees (Babin & Boles, 1998, p. 82). There
are many studies about the correlation between
performance and job satisfaction. Most of those
studies present a positive correlation between
performance and job satisfaction (Arshadi, 2010;
Blau, 1999; Judge, et al., 2001; Karatepe et al.,
2006; Li, Nataraajan & Gong, 2011; Narciss,
Koerndle & Drese, 2011; Tuten & Neidermeyer,
2004; Yazicioglu, 2010).

(ii) Life Satisfaction

Life satisfaction is a concept that measures
the general satisfaction of a person with his/her
general life, and includes a person’s physical
and material well-being, interpersonal relations,
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social activities, and progress (Johansson &
Bernspang, 2003; Zhao, Qu & Ghiselli, 2011, p.
23). It could be observed that there are only few
studies on the correlation between life satisfaction
and performance than those about the correlation
between job satisfaction and performance. A
study conducted by Harini and Rangaiah (2010)
suggests that there is no significant correlation
between life satisfaction and performance levels

of employees.
(iii) Work Environment

There are many studies in the literature about the

effects of work environment on organizational
variables and interpersonal relations. Such stud-
ies suggest that work environment affects job
satisfaction, performance, absence, and similar
organizational variables. It can be observed that
ventilation, attention, esthetics, heat, acoustics,
and lighting are mostly used with regard to work
environment (Veitch vd., 2007, p. 177). This
study has discussed Work Environment under
two sub-variable groups: “attention and privacy
area” and “esthetics and life quality,” considering
the study by Veitch (2007).

(iv) Pay

Awarding and motivation are among the effec-
tive tools for orienting behaviors and providing
compliance between employees and organization
.The fact that making payments to employees on
a flexible and changeable basis, instead of fixed
wages and benefits, to decrease costs and increase
motivation, can be considered as a method adopted
in recent years. (Chiang & Birtch, 2010, p. 632;
Eriksson & Villeval, 2008, p. 412; Yeh, Cheng &
Chen, 2009, p. 1407). Studies on the correlation
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between payment and performance generally
suggest that Payment System and Sufficiency, as
variables, have effects on employee performance
(Booth & Frank, 1999, p. 448; Greenberg, 2003,
p. 42-43; Widener, 2006, p. 199-204).

(v) Coach Behavior

There are only a few studies in the literature
on the effect of coach behaviors on employee
performance. A study conducted by Ellinger,
Ellinger, and Keller (2003) suggests that posi-
tive coach behaviors have positive effects on

employee performance.
(vi) Citizenship

The fact that organizational citizenship is dis-
cussed widely as a variable in recent years shows
parallelism with the fact that human resources
applications need to comply with competition
and changes in technology. It may be said that
the basic importance of organizational citizenship
behaviors is its effects on employee performance,
forming a basis for performance assessment
system (Zhang & Jia, 2008, p. 128-130). Many
studies in the literature suggest a positive cor-
relation between organizational citizenship and
the perceived performance (Chiang & Hsieh,
2012; Coleman & Borman, 2000; Podsakoff &
MacKenzie,1997; Yoon & Suh, 2003).

(vii) Empowerment

Empowerment can be considered as an effective
motivation tool reflecting the level of iitiative
taken by the employees in an organization con-
cerning their duties and giving behavioral results
(Chow, Lo, Sha & Hong, 2006, p. 483). Empow-
erment not only affects the roles of employees in
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an organization, but also the work environment.
Trust in employees and their abilities, transfer
of power, sufficient amount of flexibility, and
initiative have been noted to have effects on
employees’ performances. Within this context,
some studies suggest that there is a positive cor-
relation between empowerment and employee
performance (Chiang & Hsieh, 2012; Chow
et al., 2006; Kirkman & Rosen, 1999; Linden,
Wayne & Sparrowe, 2000; Niehoff, Moorman,
Blakely & Fuller., 2001; Peccei & Rosenthal,
2001; Spreitzer et al., 1997).

(viii) Self-confidence

Self-confidence is a variable directing the
perceptions and feelings of persons about their
personalities and abilities, and having similar ef-
fects on different vocational groups (Hollenbeck
& Hall, 2004, p. 257-258). There are studies
suggesting that there is a positive correlation
between self-confidence and performance of an
employee (Bandura, 1997; Bandura & Locke,
2003; Martens, Vealey, & Burton, 1990; Vealey,
1986, 2001; Woodman & Hardy, 2003).

RESEARCH METHODOLOGY
PURPOSE AND SCOPE

This study aims to determine the demographic
and organizational variables affecting employ-
ees’ perceived performance levels and arrange
them according to their importance, and form
a basis for possible decisions of managers. The
study suggests the use of CT and TB methods,
which are included in tree-based algorithms, to
determine the correlations between variables
and utilize as a guiding analysis technique for
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managers in solving various organizational/

managerial problems.
SAMPLE

The sample for the study consisted of 10 private
sector companies having more than 50 employ-
ees each, operating in Kirsehir province. Four
of them were joint stock companies and six of
them were limited liability companies. Accord-
ing to the information obtained from the said
companies, their total number of employees was
1480 in 2011. Within this context, 750 employees
were given survey forms in different days during
working hours. A total of 554 survey forms were
returned, out of which 436 were usable, and the
rest were eliminated owing to lost data.

METHOD

The CART algorithm, which is one of the differ-
ent algorithms of Decision Trees, and TB, which
makes tree-based methods gain the learning
ability, were employed as the analysis method
in this study. The analysis was conducted using
the package program DTREG 3.0, offering a fast
and visual use, especially when classification and
tree-based methods are preferred and developed
by Sherrod.

It is possible to use all the ranges in the 5-point
Likert scale to determine the effects on Perfor-
mance, which was selected as the target variable
in the study. However, such a case increases the
number of branching in the tree more than required
and causes unnecessary loss of time. Accordingly,
as shown in Figure 4, the target variable value
to be used in the analysis was divided into three
main sections categorically. The values from 1 to
2 were determined to be “bad” performance, 2 to
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4 were considered as “average’ performance, and
4 to 5 were considered as “good” performance.

Thus, the target variable must be categorical, for

the first time in the study, when using CT. If the
target variable is continuous, instead of categori-

cal, then Regression Tree is used.

3

Bad

Average

Good

Figure 4 Scale used for perceived performance level in the analysis

Within this context, GINI sub-logarithm was
used, and Y represents the perceived perfor-
mance and X1, X2, ....,.XN-1, XN represent the
explanatory variables. DTREG allows the same
data to be used in different tree-based methods.
Second, categorical and continuous data were
analyzed using the BDT method so as to allow
comparison with CT. Importance levels of the
variables and some performance criteria were
used for comparison.

Accuracy, Precision, Recall, and F-measure values
were considered as performance criteria. Accuracy
1s the difference between the number of incorrectly
classified samples and total number of samples.
Precision is the difference between the number
of correctly classified positive samples and total
positive samples. F-measure is the harmonic mean
of accuracy and precision.

As BDT includes many trees, only a tree model
of CT is given in Appendix B and Appendix C.
Explanatory variables of the study were examined
under two sections: demographic variables and
behavioral variables. Behavioral variables included
Job Satisfaction, Life Satisfaction, Organizational
Citizenship, Coach Behavior, Self-confidence,
Empowerment, Work Environment, and Pay.
Demographic variables comprised Gender, Edu-
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cation, Marital Status, Age, Position, Working
Manner, Service Period, and Union Membership.
As the CART logarithm allows the same target
variable to direct different inputs, the effects of
organizational and demographic variables on the
target variable were examined in two inputs. It
may be said that such a separation would allow
managers to make more comprehensive and

balanced decisions.
VARIABLE IMPORTANCE TABLE

In the study, tables which show the importance
of organizational and demographic variables are
calculated for two algorithms one by one. That
sequence, which shows importance level, can
be respected as an advantage in the concept of
DTREG.

Importance scores are computed by using infor-
mation about how variables were used as primary
splitters and also as surrogate splitters. Obviously,
a variable that is selected as a primary splitter
early in the tree is important. What is less obvious
1s that surrogate splitters that closely mimic the
primary splitter are also important because they
may be nearly as good as the primary splitter in
producing the tree. If a primary splitter is slightly
better than a surrogate, then the primary splitter
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may “mask” the significance of the other variable. =~ SURVEY FORM AND CRITERIA

B ideri t lits, the i Tt . .
Y CONSICETING Surrogate SpIs, te fmporiance 5 survey was used in the study to obtain the data.

Icul DTREG gi - . . .
measure calculated by G gives amore ac Survey forms consisted of questions aiming to

curate measure of the actual and potential value determine the demographic and organizational

ofa predictor. The importance score for the most variables. Demographic variables were Gender,
important predictor is scaled to a value of 100.00. Education, Marital Status, Age, Position, Working
Other predictors will have lower scores. Only Manner, Service Period, and Union Membership.
predictors with scores greater than zero are shown  When determining the organizational variables,
in the table. DTREG, takes 100.00 value for the  the sources presented in Table 1 were utilized.
most important predictor. Other predictors’scores  In this study, the Likert scale consisting of 1. “I
might be lower from that ratio. Only, predictors  do not share at all”’; 2. “I share a little”; 3. “I do
which has ratios bigger than 0 has been showed  not have opinion™; 4.”I share lot”; and 5.”’I share

in the tables (Sherrod, 2012: 206). completely”” was employed preferred.

Table 1 Studies from which the statements included in this survey were used.

Perceived performance Babin & Boles 1996; Karatepe et al.,2006
Organizational citizenship  Podsakoffetal,1990
Coach behavior Ellinger, Ellinger & Keller, 2003
Workenviromment  Veichetal2007
Empowerment Hartline & Ferrell 1996
Jobsatisfaction  Chiang&Birch,2000
Life satisfaction Diener et al., 1985
Pay and promotion Chiang & Birtch, 2010
VALIDITY AND RELIABILITY Cronbach’s alpha values are given in Appendix

A. Based on both factor loads and Cronbach’s

Factor analysis and Cronbach’s alpha () coef- alpha values, it can be considered that the survey

ficients were determined to establish the validity .
form is acceptable.
and reliability of the survey form. A factor analysis

was conducted and those factor statements with DEMOGRAPHIC PROPERTIES

a factor load below 0.40 were removed fromthe  Frequency distributions and percentage values were
analysis. Accordingly, the factor analysis results  utilized to determine the demographic properties

of the variables and statements in the survey and ~ in this study. From Table 2, it can be observed
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that 83% of the employees who participated  period of less than 5 years, 45.3% are workers or
in the survey are men with a concentrated age

range of 28-37 years, 67.2% are married, 65.4%

are high-school graduates, 67.8% have a service ~ union, and 56.2% are full-time employees.

office attendants, 55.5% are not members of any

Table 2 Demographic Properties Regarding Both the Samples.

Gender Union membership
Male Yes
Female No

Position Education
Upper-level manager 16 | 3.6 Primary school 32 7.3
Middle manager 34 7.8 Middle school 72 16.5
Lower-level manager 33 7.6 High school 285 65.4
Workers or office 202 | 453 Associate degree 36 8.3
attendants 123 28.3 Bachelor degree 8 1.8
Technical staff 28 6.4 Postgraduate degree 3 1

Foreman Working manner
Marital status 293 67.2 Full-time 245 56.2
Married 128 294 Part-time 7 2
Single 15 33 Shift 179 41
Widow Weekends 5 1
RESULTS can be observed that Organizational Citizenship,

Job Satisfaction, and Life Satisfaction are the
FINDINGS CONCERNING ORGANIZA-

most important variables in both the methods. In
TIONAL VARIABLES

particular, Organizational Citizenship forms the
With regard to the importance levels of the orga-  root node for both the methods. Furthermore, in
nizational variables used in this study (Table 3),it  both the methods, according to the importance

24



IIB INTERNATIONAL REFEREED ACADEMIC SOCIAL SCIENCES JOURNAL
Ekim-Kasim-Aralik 2012 Say: 8 Cilt: 3 Autumn October- November- December 2012 Volume:03 Issue:08 Kodu: JEL:M1,M12, M15
www.iibdergisi.com

ID:270-K:232

www.iibdergisi.com

level, Attention Secrecy and Pay variables are
behind. However, some differences in classify-
ing based on other variables could be noted. CT
method found Empowerment to be unimportant,
while BDT method observed it to be the fourth

important variable. It can be seen that Esthetics-life
quality and Attention Secrecy are less important
variables in both the methods. In addition, it can
be noted that the weight values of the variables
in the BDT method are relatively higher.

Table 3 Overall Importance of Organizational Variables

1 Citizenship 100.000

3 Life satisfaction 44.067

5 Esthetics-life 40912

7 Pay 34.513

9 Attention secrecy 28.563

Citizenship 100.000

Life satisfaction 26.221

Coach behavior 20.121

Pay 6.792

Empowerment Unimportant

As shown in Table 4, with regard to the com-
parisons between the performance criteria of both
the methods, it can be observed that Accuracy,
Precision, Recall, and F-measure values of the
findings of BDT method are higher in the three

performance classifications. Thus, it is possible
to suggest that BDT analysis method is able to
explain the target variable better in forms of all
the criteria.

Table 4 Comparison between the performances of BDT and CT methods in organizational
variables group

Bad level 0.985 0.949 1.00 0.68 0.713 0.502 0.829 0.577
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FINDINGS OBTAINED FROM DEMO-
GRAPHICAL VARIABLES

Gender variable is unimportant in both the methods.
Education is the second important variable in the
BDT method, while Marital Status is the second
important variable in CT method. Arrangement of
other variables based on their importance levels ap-
pears to be without change. Similarly, it can be noted
that Union Membership is the second unimportant
variable following Gender in both the methods.

The effect weights of the two algorithms were also
found to be different in the findings concerning
demographical variables. With regard to the target
variable’s explanation level of demographical vari-
ables (Table 5), it can be seen that the Position is the
most important variable for both the methods, and

Table 5 Overall Importance of Demographic Variables

1 Position 100.000 Position 100.000

3 Service period 58.142 Service period 71.980

5 Age 40.614 Age 34.563
7 Union membership | 25.312 Union membership 11.783

Table 6 presents a comparison of the target
variable explanation regarding the power and
success of demographical variables. Accordingly,
with regard to the success criteria of Accuracy,

Precision, Recall, and F-measure, it can be seen
that the BDT algorithm is better in all the three
classifications.

Table 6 Comparison of performances of BDT and CT methods with respect to demographic

variables.

Bad level 0.9340.931 1.00 0.680 4.170.706 0.080 0.508

DISCUSSION

Actually, the algorithms which used in the study
rose on three basic principles: (1) Decision tree

technique; can be used as an alternative way for
specifying the relation between organizational
variables and the importance level of variables.
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(2) Therefore, single-tree and tree-boost algorithms
would be chosen. (3) However, (in organizational
studies, decision tree technique) in order to rise
the safety level single tree technique and which
enhances its validity, it should be used with tree-
boost algorithms. Nonetheless, while single-tree
can provide a visual tree; tree-boost, which is a
high ratio safety level and consistent results, can-
not provide a visual tree due to its over hundred
operations and branches. Ultimately, tree boost
algorithm, can be used in order to improve pre-
dictable accuracy like single-tree.

Citizenship, Job Satisfaction, Life Satisfaction,
and Pay variables in the organizational variables
group have the same order of importance as that of
Position, Service Period, Work Manner, and Age
in the demographical variables group. The most
important organizational variables affecting the
performances of the employees are Citizenship,
Job Satisfaction, and Life Satisfaction. The fact
that Pay variable is behind is an important finding.
However, such a finding might be owing to the
participants not being objective when responding
to the survey. It could be noted that the occupied
“Position” is the most important explanatory vari-
able in the demographic variables group, while
Gender and Union Membership are the most
unimportant variables. Accordingly, it is possible
to suggest that managers are required to make
decisions and applications, which may increase
Organizational Citizenship, Job Satisfaction, and
Life Satisfaction to improve the performances of
the employees, and while doing so, they should
consider different positions, education levels, and
service periods of the employees. In fact, it must
be stated that less important variables observed
in this study are capable of affecting those three
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important variables, because, variables such as
Pay, Coach Behavior, and Empowerment are the
factors capable of affecting Job Satisfaction and
Life Satisfaction variables of the employees.

CONCLUSIONS

In this study, using CT and BDT methods, some
organizational and demographic variables affecting
the performance levels (perceived performance)
of the employees were arranged based on their
importance levels, and some algorithms used
were compared based on several success criteria.
It is possible to reach three important conclusions
based on the findings of this study: (a) Manag-
ers can use CT and BDT algorithms in fields
that include many data sets, such as production,
finance, and marketing, as well as in manage-
rial and organizational fields, and especially
in analyzing data from surveys. Managers can
form organizational and problem-related deci-
sion alternatives using tree-based methods, and
can determine many action plans. Especially,
it is possible to quickly present the effect or
importance of many explanatory variables (inde-
pendent variables) based on a target (dependent)
variable. This method may bring to light many
classifications and possible correlations that are
difficult to determine. Besides, it can be asserted
that tree-based algorithms provide an important
support for statistical methods used frequently
in organizational studies. (b) The fact that using
multiple algorithms in organizational studies when
employing tree-based methods may ensure that

more reliable results are obtained.

Furthermore, the two algorithms used in this
study are able to put certain variables in differ-
ent orders, thus demonstrating the importance of
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this approach. When considering that there are
many algorithms in data mining, it will be more
realistic for researchers to act based on research
methods, participants’ state, and data types when
selecting the most optimum algorithms. (c) It is
understood that there are some differences be-
tween the findings and accuracy levels presented
by CT and BDT algorithms. Within this context,
with regard to the order of importance levels of
explanatory variables and success criteria used in
the analyses, it can be suggested that BDT algo-
rithm presents more reliable and consistent results
in correlations. This finding is consistent with
that reported by similar studies in the literature.
However, it is very important for future studies

to employ different organizational variables and

similar tree-based algorithms.
LIMITATIONS

Use of tree-based methods in the field of man-
agement and organization is rather new. The fact
that there are a very few similar studies in the
literature can be accepted as a limitation. Another
limitation is that the participants might have acted

subjectively when responding to the survey.
APPENDICES

Appendix A Factor Loadings Concerning and
Cronbach’s Alpha (o) Coefficients

Perceived performance (0=0.934) Loadings

Managing your working time optimally 0.808

Your work discipline 0.864

Your determining and achieving a target 0.774

Your using resources cost-effectively 0.818

Your success in team work 0.814

Your decision-making speed on your work 0.895

Your problem-solving skill concerning your work 0.880

Your continuous contribution to your enterprise for development 0.864

Your success in determining your customers’ expectations 0.659

Job satisfaction (0=0.857)

I find my job pleasant 0.815
My job satisfies me 0.823

I like my job 0.829

Life satisfaction (0=0.797)
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I have an ideal life in many respects 0.643

My life conditions are pretty satisfactory 0.847

My life conditions satisfy me 0.869

I have obtained what I want from life recently 0.772

If I could make my life from the beginning, I would almost change nothing 0.665

Work environment

Attention and privacy zone (a=0.817)

Amount of noise arising from other peoples’ dialogues when working at the desk. 0.681
Frequency of distraction by other people 0.774

Distance between me and people I work with 0.800

Privacy of talking in my work place 0.756

Capacity of my personal working area to accommodate tools-materials and guests etc.
0.653

Esthetics and Life Quality (0=0.882)

Freedom to change physical conditions in my working area 0.615
Esthetic appearance of the work place 0.700

Air follow and its quality in my work area 0.847

Heat in my work area 0.794

Lighting quality in my work area 0.748

Access to outside view 0.770

Pay (0=0.892)

My salary 0.769

Incentives and rewards 0.833
Bonus rate 0.854

Salary increase 0.851

Promotion possibilities 0.823

Coach behavior (0=0.851)
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My manager asks my expectations and communicates with me about the importance of
such expectations for long-term targets of the company. 0.777
My manager helps me see the big picture concerning my job, and encourages me to

develop my perspective. 0.872
My manager gives me feedback. 0.868
My manager provides me with resources to do my work in the best way. 0.799

Organizational citizenship (0=0.992)
I try to do my job in the best way 0.815
I obey the rules and the applications of the company even though I don’t think
that nobody supervises me. 0.844
I keep the notices, information given by the company. 0.762
I am careful about how my behaviors affect other peoples’ works. 0.829

I avoid having problems with my colleagues. 0.866

I always try to help my circle. 0.852
Empowerment (a.=0.774)

I don’t have to deal with the problems of the management when I deal with the customer
problems 0.729

I am encouraged here about using my own initiative 0.851

I can use my own judgment when I deal with the customer problems. 0.829
Here, creative thinking is encouraged about solving problems. 0.723

Self-confidence (0=0.662)

My self-confidence does not change most, it generally remains same. 0.789
My self-confidence will not be affected by the results from competition. 0.849

I am sure about my self-confidence and skills. 0.701
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Apendix B. Tree Model of Organizational Variables
( 436*
V1-266 V1-170
Mid-level M Good-level
V2-237
v
Good-level
V122 V17 V317
Bad-level Mid- level Good-level V;I.—46 V1-39
Mid-level Good-level
V4-11 V4-209 +
‘ V5-39 V5-7
Good-level Mid-level

Mid-level Good-level J

V5-48 V5-161 V7-29 V7-10
Mid-level Mid-level Mid-level Mid-level

Good-level

V2-29
Bad-level

V3-220

Mid-level

Vv3-102 V3-59 V87 vg-22

Mid-level Mid-level

Mid-level

N
V3-81 V3-21 V6-41 V6-18
V5-11 V5-11
Mid-level Good-level Mid-level Good-level
J Good-level Mid-level
V5.5 V5-76 V7-6 V7-15 V3-10 V3-8
Good-level Mid-level Mid-level Good-level Good-level | Midlevel

Appendix C. Tree model of demographic variables

~

436*

Good-level

48.85%*

183

Mid-level . I
aleve Note: *N  ** Misclasification

V2 V2 "
V1: Position
114 69 .
V2: Marital status
Good-level Mid-level

V3: Education

V3 V3

44 70

Mid-level Good-level
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SONAL g

CALISANLARIN PERFORMANSINA ETKi EDEN DEGISKENLERIN KA-
RAR AGACLARI YOLUYLA ANALIZi VE FARKLI ALGORITMALARIN
KARSILASTIRILMASI

Ozet: Giiniimiiz rekabet kosullar1 gz oniine alindiginda farkli sektorlerde faaliyet gosteren orgiitlerde ok sayida de-
giskenle belirginlesen, ortaklasan ya da ayrisan yonetsel problemler meydana gelmektedir. Bu problemlerin ¢dziimiinde
Orgiitiin biitiintine yonelik degisiklik yapma, diizenleme, iyilestirme ve orgiitsel gelistirme galismalarinda ¢ok sayida
degiskenin 6nem derecesine gore smiflandirilmasinin gesitli problemlerin ¢oztiimiinii kolaylastirarak yonetsel etkinligi
artirabilmesi miimkiindiir. Bununla birlikte Y&netim ve Organizasyon alanindaki arastirmalar incelendiginde veri topla-
ma yontemi olarak genellikle ankete bagvuruldugu ve belirli hipotezler ¢ergevesinde iliskisel ve/veya etkisel tespitlerin
yapildigr goriilmektedir. Katilanlarin gorii, tutum ve degerlendirmelerini irdeleme firsati veren anketlerin muhtemel
bir siibjektif temele sahip olmasi miimkiindiir. Bu yiizden alisilagelmis analiz yontemlerinin disina ¢ikilmast yonetim
alanindaki arastirmacilara belirgin kolayliklar saglayabilir. Bu ¢alismada veri madenciligine iligkin Regresyon Agaglart
(Classification Tree) ve Hizlandirilmig Agaglar (Boosted Decision Tree) yontemleri kullanilarak, ¢aliganlarin algilanan
performansina etki eden bazi orgiitsel ve demografik degiskenlerin 6nem diizeyine gore siralanmasi ve agag tabanli
algoritmalarin Orgiitsel arastirmalarda kullanilabilirliginin ortaya konulmasi amaglanmaktadir. Karar Agaglar1 ve agag
tabanli ¢esitli algoritmalar veri madenciliginin popiiler ve etkili yontemleri arasindadir. Literatiire bakildiginda daha ¢ok
tip, mithendislik ve endiistriyel aragtirmalarda kullanilan karar agaglaria yonelik algoritmalarin sosyal bilimler ve 6zelikle
yonetim ve organizasyon disiplini i¢erisinde kullaniminin olduk¢a yeni oldugu soylenebilir. Agag tabanli algoritmalar,
istatistiksel yontemlere gore orgiitsel degiskenler arasindaki iliskinin yoniinii ve diizeyini gorsel bir ortamda sunabilme
ozelligine sahiptir. Karar agaglari tekniginin yonetim ve organizasyon kapsaminda yayginlagmasi orgiitsel arastirmalarda
daha somut ve basit yorumlarin yapilarak hizli ve dogru karar alabilme avantajimi pekistirecegi sdylenebilir. Boylelikle
yoneticilerin ise alim siirecinden itibaren hangi adaylarm istenilen niteliklere uygun olduguna yonelik rasyonel kriterler
olusturulabilmesi ve farkl ¢alisan gruplarma uygun orgiitsel strateji, politika ve taktikler gelistirebilmesi miimkiin hale
gelmektedir Arastirmanin 6rneklemi Kirsehir ilinde faaliyet gosteren ve galisan sayist 50’nin iizerinde olan 10 6zel sektor
isletmesinin ¢aliganlarindan olusmaktadir. Anket formuna iligkin gecerlilik ve giivenilirlik testleri yapilmis olup, analizde
DTREG paket programi kullanilmstir. Arastirmadan elde edilen bulgulara gore orgiitsel vatandaghk, is tatmini, yasam
tatmini ve ¢alisilan pozisyon galiganlarin performansina etki eden en énemli degiskenler olarak belirlenirken, Hizlandirilmig
Agaglar algoritmasinin daha tutarli ve giivenilir sonuglar meydana getirdigi tespit edilmistir. Karar Agaclari teknigi orgiitsel
degiskenler arast iligkiler ve degiskenlerin 6nem diizeylerinin belirlenmesinde alternatif bir yol olarak kullanilabilir. Ancak
(Orgiitsel arastirmalarda karar agaglari tekniginin) giiven diizeyinin yiikseltilebilmesi i¢in Regresyon Agaglart yontemi
ile bu yontemin gegerliligini artirabilen Hizlandirilmig Agaglar algoritmasinin birlikte kullanilmasi tavsiye edilebilir. Zira
Regresyon Agaclart gorsel bir agac sunabilirken, Hizlandirilmig Agaclar daha yiiksek giiven ve tutarlt sonuglarla birlikte
100’lerce islev ve dallanma sebebiyle gorsel sonuglar sunamamaktadir. Nihai olarak Hizlandirilmis Agaglar algoritmasi,
Regresyon Agaclari gibi bazi algoritmalarda 6ngoriisel dogrulugu artirmak igin rahatlikla kullamlabilir.
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