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The success of the change efforts particularly depends on organizational members’ acceptance of change practices.
A study is carried out among the white collar workers and managers of three big companies in the electronic sector
in Turkey. Results show a significant difference among the respondents’ attitudes about the acceptance of change
according to which stage of change their company is involved in. Furthermore, the dimensions of change that are
mostly related to the respondents’ attitudes of acceptance are determined.

Key Words: Adapting to change in organizations, attitudes toward organizational change, management of change,
organizational change, resistance to change in organizations.

CALISANLARIN ORGUTSEL DEGIiSiM UYGULAMALARINA KARSI TUTUMLARINA iLiSKiN BiR
ARASTIRMA

Degisim uygulamalariin basarisi, 6zellikle ¢alisanlarin bu uygulamalart benimsemesi ve kabul etmesine baglidir.
Tiirkiye’de elektronik sektoriinde faaliyet gosteren {li¢ biiyilk Olcekli isletmenin yoneticileri ve beyaz yakali
calisanlar1 bu arastirmanin uygulama alanini olusturmaktadir. Anket yontemi ile toplanan verilere iliskin bulgular;
cevaplayicilarin degisimin hangi asamasinda olduklarina gore farklilik gostermektedir. Ayrica bu arastirma
cergevesinde, ¢alisanlarin oOrgiitsel degisime karsi tutumlarinin, degisimin hangi boyutlariyla iligkili oldugu ve
demografik degiskenlerle iliskileri belirlenmistir.

Anahtar Sozciikler: Orgiitsel degisim, orgiitsel degisime karsi tutumlar, degisim yonetimi, degisime diren,
orgiitsel degisime uyum.



INTRODUCTION

Organizations function in a dynamic environment
where economic, technological, political and social
changes occur mostly in an uncertain manner. In this
unpredictible environment, companies must cooperate
with these changes in order to stay alive and to compete
with their rivals through success. In relation to
environmental changes, customers’ needs and
expectations vary. As customers nowadays have the
freedom of choice about which products they want to
consume and as there are many competitor products
surrounding them, companies must acquire ways of
cooperating with change. Thus, they will be able to
adapt themselves to the external environment.

While companies concantrate on cooperating with
the external environment, they must take their internal
environment into consideration as well as internal
customers that work for the company. Changes are
always accompanied by feelings of uncertainity and
anxiety at first. As a natural response of human beings,
people either resist change or feel apprehensive about
what to do in changing circumstances. Functioning in
this challenging environment, employees require to
develop new skills and acquire new methods of doing
things in their companies. Above all, feelings of anxiety
and uncertainity must be overcome by ensuring internal
integrity.

The internal integrity on the other hand, will be
achieved by building common norms, beliefs and values
shared by organizational members which is one of the
main concerns and functions of organizational culture.
Therefore, the new ways of doing things will be
assimilated by the members of the organization.
Accordingly, change practices in the organization will
tend to be accepted by organizational members as a
consequence of internal integrity. It seems like all they
need is time, patience, appropriate consultation and
training.

The factors that are important in employees’
approval of change in organizations will also be
important in terms of organizational culture since
organizational culture intends to make change
acceptable in the organization by building an
appropriate structure for the change and by providing
internal integrity among organizational members.

This study focuses on employees’ acceptance of
change practices and the factors that take place in
employees’ acceptance of change in organizations. First
of all, the importance of change and resistance to
change will be examined theoritically and briefly.
Afterwards, the methodology and findings of a research
carried out in Turkey among three big companies in the
electronic sector will be discussed in more detail.

1.CHANGE, RESISTANCE TO CHANGE AND
EMPLOYEES’ ACCEPTANCE OF CHANGE
PRACTICES AT WORK

1.1.The Importance of Change

Organizations face multiple challenges and threats
today- threats to effectiveness, efficiency, and
profitability; challenges from turbulent environments
increased competition, and changing customer
demands(Oswick, 2005, p.p.383).

Change is a simple process to describe but it is
incredibly difficult to implement. It occurs whenever we
replace the old with the new. Change is about travelling
from the old to the new, leaving yesterday behind in
exchange for a new tommorrow(Jager,2001, p.24).
Change that take place in companies may have a small
impact on employees and the company or it may have a
much greater impact according to the type of change
that occures. Changes can be radical or incremental,
planned or unplanned. Particularly, radical or important
changes that occur less frequently or sometimes
unexpectedly should be handled properly and carefully.
Before change is implemented for instance, people
along with the procedures and equipments should be
prepared for changes(the unfreezing phase of planned
change) in order to minimize resistance to
change(Schermerhorn, Hunt, Osborn,1994, p.p.635-
636).

For some change and transition is exciting and
stimulating- they cannot wait to make the changes and
get to the new state of things. For others change is
deeply unsettling and a threat to their values and sense
of worth- something to be resisted at all costs. This
range of human responses to the challenges and
uncertainities of change, means that organizations may
not achieve change readily or easily. Managing
organizational change is at its core about managing
people and their reactions and responses to change
(Smith, 2005, “Continuing Professional Development
and Workplace Learning”, p.p.153-154).

In most cases, transformational, radical or large
scale changes cause stress. Stress at work is a well
known factor for low motivation and morale, decrease
in performance, high turnover and sick- leave,
accidents, low job satisfaction, low quality products and
services, poor internal communication and conflicts etc.
All the aforementioned problems are related, directly or
indirectly, to stress and they have an effect on overall
organizational efficiency and effectiveness.

Receptivity, resistance, commitment, cynicism,
stress, and related personal reactions are clearly relevant
criterion variables to be considered in the framework of
planning and implementing an organizational change.



Change can obviously cause cynicism and stress,
thereby inhibiting success(Vakola and Nikolau, 2005,
p.p.161-163).

Change may result profitable and beneficial for the
company as well as for the individuals who work for the
company but its influence on employees and the
acceptance of change by employees shouldn’t be
ignored or underestimated. One of the recent studies
among 9144 employees of Watson Wyatt Worldwide in
San Francisco concluded that three barriers exist in
managing change which are lack of management
visibility and support, employee resistance to change
and inadequate management skills (Boles and Sunoo,
1998, p.295).

As employee resistance to and employees’
acceptance of change is the main focus of this study,
one of the above mentioned research findings which
draws attention to the importance of employee
resistance to change for the success of change efforts is
particularly valuable for us.

An individual goes through the following stages of
major change(Buckman, 1996, p.10):

-Denial: The change is rejected so the individual
refuses to acknowledge the change or refuses to
participate in change believing that change won’t occur
if he doesn’t look at it.

-Numbness: People respond to change in a fashion
that only contribute mechanically and very little.

-Disorganization: When leaving the old behind but
not yet in to the new, many people become disoriented
and confused.

-Anger: At this stage, the full impact of change sets
in. This realization is accompanied by anger and
feelings of being treated unfairly. It may result in a
destructive way by leading to sabotage of the change
process and so forth.

-Acceptance: At this stage, things are integrated and
the inevitability of the fact is totally clear and people
may start working together through the implementation
of the new way.

We should remember that it is the leader’s talent to
design the process in a way that it includes empathy for
people and it allows for discussions at all stages so that
the changes can take place without excessive resistance.

1.2. Resistance to Change and Solutions to

Overcome Resistance

According to Elizur and Guttman (1976 ), attitudes
toward change in general consist of a person’s
cognitions about change, affective reactions to change,
and behavioral tendency toward change. Researchers
have therefore, identified various employees’ responses
to an organizational change ranging from strong
positive attitudes to strong negative attitudes. Therefore,
change can be received with excitement and happiness

or anger and fear while employees’ response to it may
range from positive intentions to support the change to
negative intentions to oppose it.

Positive attitudes to change were found to be vital
in achieving organizational goals and in succeeding in
change programmes. Employee attitudes toward change
can impact their morale, productivity and turnover
intentions.

Research findings suggest that negative attitudes to
change have negative consequences for the
organization. More specifically, perceived increased
pressure coming from change implementation among
state government employees was associated with
increased stress, and as a result, was associated with
lower job satisfaction and increased intentions to
quit(Vakola and Nikolau, 2005, p.p.161-163).

As people are suspicious about the unfamiliar, they
are reluctant to leave the old that they are familiar with.
If the novelty that is presented by the change requires
learning something new that may risk failure, the
situation becomes even more serious. Managers trying
to improve processes in their organizations need to
understand why people resist change. Resistance is
simply a very effective, very powerful and very useful
mechanism. Change resistors may demand that the
person proposing the change prove that what he or she
is proposing is the best for the
company(Jager,2001,p.p.24-25).

The popular expression regarding the prospects for
change is represented in management consulting by the
“change equation”. It suggests that change happens if
Ch=f(DxVxP) > Co.

Change (Ch) takes place if the Dissatisfaction (D)
with the status quo, multiplied by a Vision (V) of the
future, multiplied by agreed Processes (P) that remove
obstacles blocking access to the desired state is greater
than the Cost (Co) of change. The multiplicative nature
of the variables means that if any is zero then change
will not occur. This thinking is informed by the work of
Kurt Lewin.

The current appearance of the Lewin’s formula
should be rewritten as Ch = f(DxVxPxR) > Co, where R
is resistance(Michael Jarrett, 2003, p.p.23-26).

Although it seems obvious that one of the main
reasons for resistance to change is the improper
implications of change activities such as lack of
sufficient preparation for change and lack of inviting
employee contributions and ideas about change, in other
words, employee involvement, there are several other
causes of resistance to change. Some of the causes of
resistance to change presented by such authors as
Kreitner(1992), Griffin(1993), Stearns(1991),
Schermerhorn(1989), Dubrin and Ireland(1993) are as
follows(Dent and Goldberg,1999,p.p.25-27):



- Misunderstanding of the change targets and
content

- Emotional side effects

- Lack of trust

- Fear of failure

- Poor training

- Personality conflicts

- Threat to job status or security

- Work group breakup

- Fear of poor outcome

- Uncertainty

Other causes of resistance proposed by some other
authors are as follows(Petrini and Hultman,1995,
p.p.15-16):

- Some people resist because they believe their
needs are already being met and they are content with
the way things are.

- Some resist because they believe the change
will make it harder for them to meet their needs.

- Some believe that the risks of change outweigh
the benefits.

- Some believe it is unnecessary to avoid or
escape a harmful situation anyhow.

- Some believe that the organization is
mishandling the change process and its methods.

Apart from the causes mentioned above, the forms
that resistance to change take place in organizations are
important and should carefully be observed. Sabotage,
malicious compliance such as secretly undermining the
change while saying that they are going along with the
new approach, starting rumors, distorting facts,
threatening the management and keeping silent are
some of the dangerous forms of resistance that are
hindered and are not developed obviously. Immediate
criticism, denial such as denying that a reason for
change exists and the people who loudly and clearly say
in your face that they don’t like the change, on the other
hand, are less dangerous forms of resistance to change
that can be expressed directly and openly. Failing to
implement change, withholding information,
suggestions, help or support, standing by and allowing
the change fail are some other forms of resistance to
change that can be faced in organizations(Maurer,1998,
p. p-28-29; Petrini and Hultman,1995, p.18).

Some of the strategies overcoming resistance to
change that are emphasized by such authors as
Kreitner(1992), Griffin(1993), Stearns(1991),
Schermerhorn(1989), Dubrin and Ireland(1993) can be
summarized as follows(Dent and Goldberg,1999,
p.p-25-27):

- Education

- Participation

- Facilitation

- Negotiation

- Manipulation

- Coercion

- Discussion

- Financial benefits

- Political support

It is better to repeat and summarize that resistance
can be experienced in some change situations in
organizations but the sources of resistance should be
carefully —analyzed by managers. Accordingly,
precautions such as training the personnel about the
benefits and outcomes of the change, letting them
participate in the change process right from the
beginning with their ideas and suggestions, discussing
and negotiating about the problems that occur or about
the financial and other benefits that people will get as a
result of the change and management facilitating the
circumstances by providing the required resources
should be taken before resistance becomes a threat for
the success of the change targets.

Communication is vital to the effective
implementation of organizational change. The general
importance of communication during planned change
has already been empirically demonstrated and
generally agreed among practitioners. Poorly managed
change communication results in rumors and resistance
to change, exaggerating the negative aspects of change.
The empirical picture that is slowly emerging indicates
that communication process and organizational change
implementation are inextricably linked processes.

Robertson et al. state that the change effort is
dependent of the ability of the organization to change
the individual behavior of individual employees. If
organizational change is about how to change the
individual  tasks of  individual employees,
communication about the change, and information to
these employees is vital. Communication with these
employees should be an important, and integrative part
of the change efforts and strategies (Elving, 2005,
p-p-129-131).

1.3. The Importance of Employees’ Acceptance
of Change Practices at Work and Management
of Change

In some research studies, factors such as an
organization’s  environment, leadership, culture,
structure, incentive and reward systems, communication
processes, work design and employee attitudes(work
satisfaction,  organizational = commitment, = work
motivation and effort) are analyzed and examined in
developing models of change processes in organizations
for achieving the change(Rainey, 1999, p.p.135-138). A
huge number of companies have used attitude surveys,
for instance, to gauge job satisfaction and employees’
perceptions of the corporate culture and climate.
However. today, employee attitude surveys are often



used to diagnose the capacity for adapting to change and
the degree to which new strategic initiatives are being
implemented(Worren,Ruddle and Moore, 1999, p.
p.277-278).

If organizational change is to take hold and succeed
then organizations and the people who work in them
must be readied for such transformation. Change
readiness is not automatic and it cannot be assumed. A
failure to assess organizational and individual change
readiness may result in managers spending significant
time and energy dealing with resistance to
change(Smith, 2005, “Achieving Readiness for
Organizational Change”, p.408).

Steve Kerr puts forward that any change effort has
two basic and important elements defined by the
following equation(Becker, Huselid and Ulrich,2001,

.183):

Effective Change = Quality x Acceptance (EC=Q x A)

Our study has focused on particularly, the
importance of the second element in this equation. In
other words, acceptance of change by employees or
participants is an important issue in accomplishing an
effective change. According to this equation, high
quality is not enough to ensure success unless
acceptance is provided. Without acceptance, the change
effort might begin with enthusiasm and excitement but
will quickly diminish.

The assumption can be made that when employees
are ready to accept the change, and experience large
feelings of readiness for change (or low feelings of
resistance to change) that the change effort will be more
effective. Effective organizational change will be
showed in low levels of resistance to change, or high
levels of readiness for change by employees (Elving,
2005, p.p.129-131).

Because it is the people who do the work of
organizations the capacity and capability of
organizations to achieve change is, to a very large
degree, determined by the attitude of their
employees(Smith, “Continuing Professional
Development and Workplace Learning”, 2005, p.153).

Some key success factors for the accomplishment
of change can be described as follows(Becker, Huselid
and Ulrich,2001, p.187):

- Finding who is responsible for change and
leading the change accordingly

- Creating a shared need (a reason for change)

- Shaping a vision (what will it look like when
we are done)

- Mobilizing commitment (who else needs to be
involved)

- Building enabling systems (how will it be
institutionalized such as rewards)

- Monitoring and demonstrating progress (how
will it be measured)

- Making it last (how will it be initiated and
sustained)

The above mentioned factors may help
organizations develop further strategies for dealing with
change. Particularly, in terms of ensuring change to be
accepted by organizational members, these factors and
related strategies may represent an important criteria for
the success of the change efforts.

There are a number of pinpoints drawn by the
suggestions and recommendations of experienced
companies in change activities that should be taken into
consideration for making the change accepted by the
employees. Some of these recommendations can be
explained as in the following (Foote,2001,p.36;
Buckman,1996,p.10; Walker,1999, p.29; Hoopes and
Hale,1999,p.p.94-95):

- The change teams should be kept small so that
the impact on change efforts is the greatest.

- There should be clear agreement among
influential managers and workers on a compelling need
for change. Broad participation of the employees to
change activities should be invited. On the one hand,
management must constantly manage expectations and
repeatedly communicating mission, vision, philosophy,
process, choices and details about change initiatives. On
the other hand, communication must be enhanced,
involvement in decisions must be increased and leaders
must concentrate on the cultural aspects of the change.
It should always be remembered that all these efforts
take time and patience.

- Significant changes can occur only when the
beliefs about how things ought to be are willingly
modified and then commitment to new methods and
ideas can be accomplished. A personal vision should be
created to get a clear picture of who you are and where
you are going.

- Failure should be anticipated and embraced.
The failure can be detered by helping others see the
benefits change can bring. Thus, people will be
combined by shared goals and be motivated to accept
and implement the change.

- For change management to be successful and to
be approved by people in the company, the drive to
change must come from the top. In other words, leaders
must believe in the process and lead by example. Above
all, reward structures and systems should encourage the
implications of the proposed change. Appropriate
metrics must be developed to more easily measure and
reward performance toward achieving change
objectives.

- Most of the above recommendations must be
reflected on organizational culture and accordingly must
become critical organizational values.



The leaders who are responsible for the
implementation of the change as well as the outcomes
of the change should determine the executives and
department heads who see the need and who are strong
communicators respected by both peers and line
workers and should assign them as active missioners of
the change. They should also be careful and sensitive
about the methods and processes that will change and
the skills that are required to be able to cope with
changing circumstances(Goft,2000, p.54).

By examining the above given suggestions of
experienced companies in change efforts, it is possible
to say that many of the suggested strategies or
procedures mainly focus on how to make people accept
change and how people can be adapted to change as it is
one of the very important key factors for success in
achieving and managing change in organizations.
Above all, each of the various recommendations
developed for the success of change must become
important organizational values that are known and
practised by organizational members in the context of
organizational culture.

In following sections, the methodology and results
of a research related to the main focus of our study will
be discussed. This research about organizational
members’ acceptance level of change in relation to
which stage of change process they are involved to will
be examined among three big companies in Istanbul.

2. METHODOLOGY

2.1. The Goal of the Study and Related
Hypothesis

As the acceptance of change by organizational
members as well as the decreased level of resistance to
change help the success of change practices in
organizations and add value to the achievement of
organizational goals, this research has been planned to
be carried out.

Based on the formula given in the theoretical
background of this study (Effective Change = Quality x
Acceptance), the importance of employee acceptance
for effective change has been intended to be emphasized
but the quality has not been considered in the content of
this research.

For the comparison of employees’ acceptance of
change in between companies, the length of time that
they’re involved to these change practices are taken into
consideration. In other words, as the time these
companies have initiated the change are considered,
which company’s employees have more positive
attitudes toward change are examined since the longer
time the company is involved to change practices, the
more positive its employees’ attitudes are expected to

be. When the length of time one company involved in
change is longer than other companies, that company is
supposed to manage a successful adaptation to change
so far.

Apart from to determine organizational members’
acceptance level of change in relation to which stage of
change process they are involved to, it is also intended
to explain the demographic factors such as age and
education that take place in employees’ acceptance of
the change practices. The relationship between
employees’ acceptance of change in general and the
dimensions that the change concept consists of such as
standards, organizational commitment, support and
organizational structure are also examined in the content
of this descriptive study. It is not intended to generalize
the results of this study to all organizations. The results
are interpreted and discussed in the context of the
companies that are involved to this research.

The hypothesis of the study are as follows:

H;: In terms of accepting change, there are
differences in organizations between the ones who have
completed the change process and the ones who have
not.

H;: From the point of accepting change, there are
differences between employees’ age groups.

H;: In accepting change, there are differences
among employees in terms of the length of time they
spent in the organization.

H;: There are differences between employees’
educational backgrounds in terms of their acceptance of
the change.

H;: There is a relationship between employees’
acceptance of change in general and the dimensions that
the change concept consists of.

2.2. Sample of the Study

The content of the study included superiors and
white collar workers as  employees of three big
companies in the electronic sector that are located in
Istanbul. This sector is assumed to provide valuable data
about the issue since keeping up with change is very
important particularly for companies in electronic
sector. The companies were selected based on their
scope, scale and the stage of change they’re involved to.
Since 200 respondents would represent %40 of the blue
collar workers in three companies, they were intended
to be included in the research. Finally, a total of 170
respondents contributed to the study. Two of the three
companies are considered in the middle stage of the
change process as they have been dealing with it for
almost 2-3 years whereas the other one has already
completed the change that took 5 years. In using the
term “change” in this article we are interested in
strategic or “transformational” change. The change that



take place in these named as

reorganization.

companies is

2.3. Data Collection Technique

The data of the study was collected by a
questionnaire which consists of two sections. There are
questions about demographic characteristics of the
respondents in the first section such as age, gender, the
length of time spent in the company and educational
background.

In the following section, questions about attitudes
of respondents toward the change process in the
company are asked. The attitude scale demonstrates the
degree of people’s acceptance of change based on
individual responses given on a likert type of scale.
These questions were prepared by the researcher as a 5
point likert type of scale, ranging from completely
disagree to completely agree. If an item is completely
disagreed by the respondent in this scale, it is evaluated
as 1 whereas the totally agreed responses get a value of
5. Some of the items are reversed type. The
questionnaire’s reliability coefficience has been found
0.95 cronbach alpha.

As mentioned above, employees’ acceptance level
of change was investigated by a five point attitude scale
and the scale measures the intensity of employees’
attitudes in relation to change assuming that negative or
positive attitudes determine employees’ acceptance
level of change. For instance, if the attitudes of
employees in one company are over the avarage in
terms of attitudes aritmethic mean, then their attitudes
toward change are rather positive and they have a
tendency to approve or accept change. Attitude scale
consisted of many items containing several dimensions
about change such as conflict, support from the top
management, organizational commitment, reward and
reinforcement, risk taking, responsibility, standards,
warmth and organizational structure. Each dimension
was represented by a group of items which measure
employees’ attitudes toward change practices in the
company in terms of these dimensions. The content of
the dimensions that the items represented in the
questionnaire are as follows:

Conflict: In the change process, whether conflicts
that are experienced in the organizations have positive
outcomes or not such as encouraging creativity and
generating new ideas, revealing the problems that are
faced so that an attempt can be made to solve these
problems and so on.

Support from the top management: The top
management’s support for the achievement of goals of
change, for coordinating all the wunits in the
organization, for solving the problems and for allocating
the required resources.

Organizational commitment: The commitment of
managers and employees for the success of change,
willingness to remain in the organization and to
overcome the costs and difficulties of change, the belief
about the future success that the change will provide.

Reward and reinforcement: During the change, if
the rewards and reinforcements are provided in relation
to the achievement of goals and expectations of change
or not, if the team performance has been rewarded
aswell as the individual performance.

Risk taking: As part of the change, if the company
has taken a moderate level of risks or not, if the
company has demonstrated encouragement for setting
and achieving higher goals than the previous ones.

Responsibility: The teamwork that took place in the
organization, the cooperation among team members for
corperate responsibility, the awareness of responsibility
among employees, the employees’ responsibility and
control over the work processes are determined.

Standards: Along with the change whether work
procedures have become more efficient and clearer
aswell as the performance standards, if the performance
standards are related to the goals of change.

Warmth: While the change take place, has there
been a supportive, friendly, and cooperative climate.

Organizational structure: In relation to change
practices in organizations, whether there has been any
change in the structure or not. In the meantime if the
new structure influenced productivity of the
organization through the success of change and if the
new structure clarifies role expectencies and encourages
creative thinking and innovation.

The change concept is considered to consist of
these dimensions and the items were prepared
accordingly. In other words, the items of the scale are
prepared in a manner that they measure respondents’
attitudes in relation to the dimensions that are assumed
to be important in terms of respondents’ acceptance of
change.

Additional data about which stage of change
process the companies are involved to was collected by
interviews with superiors.

2.4. Statistical Analyses

Pearson correlation technique is utilized to observe
the relationship between employees’ acceptance of
change in general and the dimensions that the change
concept consists of. In terms of accepting change, the
differences between the ones who have completed the
change process and the ones who have not are analyzed
by t-test. The differences from the point of accepting
change and each demographic characteristics such as
age, the length of time and education are analyzed by



Anova and t-test. SPSS
performed for the analyses.

statistical program was

3. RESULTS AND DISCUSSION

Results of the study can be discussed by seperating
the outcomes under three sections. In the first section,
organizational members’ acceptance level of change in
relation to which stage of change process they are
involved to will be discussed. In the following section,
the demographic factors such as age and education that
take place in employees’ acceptance of the change
practices will be explained. The third and final section
deals with the relationship between employees’
acceptance of change in general and the dimensions that
the change concept consists of such as standarts,
organizational commitment, support and organizational
structure.

3.1. Results Considering Organizational
Members’ Acceptance Level of Change and the
Stage of Change Process They Are Involved To

Results show that in terms of accepting change,
there are significant differences between the companies
who have completed the change process and the ones
who have not(Tablel).

According to the t test analysis results, our
hypothesis is accepted(p=0.04). The ones who have
completed the change process tend to have higher
levels of acceptance of change activities in their

organization when compared to the others who haven’t
completed the process yet.

As the people in companies who have completed
the change process have already changed the structure
of the organization and the standarts of behavior in a
way that will support the changes, they tend to have
higher levels of acception of change when compared to
the other companies that are in the middle of the change
process. If we put in different words, they have
accomplished the requirements of the change process so
the change has become a part of organization’s daily
life.

The top management, on the other hand, helps this
situation by supporting change efforts and by delegating
responsibility to the people in change activities. Apart
from that, in a teamwork manner, the people act as one
in the accomplishment of shared goals concerning the
change. These results draw our attention to the fact that
the company that has completed the so called
reorganization type of change has also managed to make
changes a part of organizational life. In other words,
changes have become core values of organizational
culture.

3.2. Results About Demographic Factors That
Take Place in Employees’ Acceptance of the
Change Practices

This group of hypothesis are about demographic
factors such as age group differences, education and
seniority at the work in relation to employees’
acceptance of the change practices(Table II).

Table I: Differences Between The Companies Who Have Completed the Change Process

10

CHANGE N Mean Std.Dev. Std. Error
Completed 78 4,03 ,61 ,07
Not Completed 92 3,84 55 ,06

Variables Significance
The Stage of Change Process P=0.04 < 0.05
t=2.10




Table II: Differences Among People in Relation to Demographic Characteristics in the Acceptance of Change

Change/Age Groups N Mean Std.Dev. Std. Error
21-35 84 3,81 ,59 ,06
36-50 81 4,04 ,56 ,06
21-35 84 3,81 ,59 ,06
51-more 3 4,45 ,18 ,10
36-50 81 4,04 ,56 ,06
51-more 3 4,45 ,18 ,10
Change/Seniority N Mean Std.Dev. Std. Error
Less than 2 years and 2-10 yrs. 18 3,52 ,40 ,09
79 3,82 ,62 ,07
Less than 2 years and more than10 yrs. 18 3,52 ,40 ,09
65 4,18 ,51 ,06
2-10 years and more than 10 yrs. 79 3,82 ,62 ,07
65 4,18 ,51 ,06
Change/Education
High school 32 4,35 ,36 ,06
University 134 3,83 ,59 ,05
VARIABLES SIGNIFICANCE
Age Groups P=0.01<0.05(ANOVA)

21-35 and 36-50 yrs.old

21-35 and over 51 yrs.old

36-50 and over 51 yrs.old

P=0.01<0.05 t=-2.52
P=0.06 t=-1.88 (%90 confidence level)

P=0.20>0.05 t=-1.28

The Length of Service

Less than 2 years and 2-10 yrs.

Less than 2 years and more than10 yrs.

2-10 years and more than 10 yrs.

P=0.00<0.05 (ANOVA)
P=0.05 t=-2.00

P=0.00<0.05 t=-5.10

P=0.00<0.05 t=-3.72

Education

High School - University

P=0.00<0.05 t=4.79
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To start with the age groups, Anova was used first
to clarify whether there are differences in between the
age groups. Accordingly, the t test analyses point out
significant differences between 36-50 and 21-35 age
groups in terms of accepting change(p=0.01<0.05). It
can be concluded that the age group of 36-50 approve
changes at work more than the group of 21-35 years old.
The difference between the age groups of 21-35 and 51
and above, on the other hand, can be considered as
significant only at 0.10 significance level(p=0.06).
Resuming the results show that the older age group(36-
50) have more positive attitudes toward accepting
change when compared to the younger age group(21-
35). The reasons such as the maturized way of looking
to the future of the company at an older age, the
previous experiences of older people in similar change
attempts and the possibility of lower expectations at
older age groups compared to the younger ones may
cause such an outcome. The findings that there is no
significant difference between the age groups of 36-50
and 51 and above support the idea that the expectation,
experience and adaptation level of the two groups are
quite the same or similar to each other(p=0.20).

In terms of seniority at the work, Anova analyses
show that there are significant differences in the
acceptance of change practices among people who have
been in the same company for a long time and the ones
who have been working shorter in the same work place.
The t test analyses draw our attention to the fact that the
ones who have spent 2-10 years in the same company
have more positive attitudes to change practices than the
ones that spent less than two years(p=0.05). A similar
difference between more than 10 years of seniority and
less than 2 years of seniority exist according to the
findings(p=0.00<0.05). Furthermore, the difference
between more than 10 years of seniority and 2-10 years
of seniority also coincides with the two previous
findings about seniority (p=0.00<0.05). In other words,
it can be said that the people who have been in the same
company for longer years have more positive attitudes
to change practices in the company than the people
whose length of service is shorter. Among the causes of
such an outcome can be senior people’s long time
commitment to the company and the way they perceive
their contribution as valuable in change practices as well
as their role perception as a consultant to the new
members of the company. Senior people may also be
aware of the necessity of change that take place in their
organizations by combining new applications with the
previous ones in a more rational way.

As another demographic characteristic that is
considered in terms of approving change applications is
education. In order to find out how attitudes about
change differs among employees based on their
educational backgrounds, t test analysis was used.
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According to the t test analysis results, there is a
significant difference between high school graduates
and university graduates in approving change. High
school graduates have a more positive attitude toward
change attempts in the company when compared to the
university graduates(p=0.00<0.05). This finding can be
interpreted as a result of university graduates’ hard to
please approaches toward adopting new ideas. In
different terms, since they seem to question every detail
in a rather analytical way and prefer to see specific
outcomes of the suggested application, they act sceptical
and their adaptation to the new practices may require a
longer time than the high school graduates. The high
school graduates, on the other hand, may have a fear of
losing their job and finding a new one because of their
concern about their qualifications. Therefore, they tend
to accept current practices whether they approve or not.

3.3. The Relationship Between Employees’
Acceptance of Change and The Dimensions That
The Change Concept Consists Of

The relationship between employees’ acceptance of
change in general and the dimensions that the change
concept consists of such as performance standards,
organizational commitment, support from the top
management, organizational structure, conflict, rewards,
risk taking, responsibility and warmth in interpersonal
relations are among the concerns of this group of
findings. These dimensions are determined by several
questions considered in the questionnaire. This
relationship was determined by Pearson Correlation
analyses.

Organizational  structure(r=0.90), performance
standards(0.86), organizational commitment(r=0.86)
and the top management support(r=0.85) are the
dimensions of change that are mostly related to
employees’ acceptance of change in general. Taking and
sharing responsibility(r=0.82), on the other hand, is
another dimension highly related to employees’
acceptance of change.

This group of findings draws our attention to the
fact that the approval of change activities by employees
in the organization is reflected in the structure of the
organization. In other words, the structure of the
organization is in harmony with the change activities
carried out in the organization as it is supposed to be
designed in a way that will support the change efforts.
Structure was determined by the questions in the
questionnaire such as whether the structure clarifies the
boundries of the responsibility, whether it has changed
through a flexible organization as a result of change and
if the structure welcomes innovative and creative ideas.
As another dimension, performance standards(questions
such as how clearly they’ve been set, how much



contribution employees have provided for setting them
and how standards have been related to performance
evaluation and reward systems) are also in combination
with the change practices which means standards are set
in a way that will facilitate the accomplishment of
change efforts. Organizational commitment, on the
other hand, is highly related to the approval of change
practices since approving change activities and
concentrating on its goals may result in commitment to
the organization. Organizational commitment was
described by questions such as employees’ strong
commitment to the company success in change
practices, their belief and desire for the future of their
company, the effort and contribution they’ve
demonstrated during the change and so on. Unless
change activities are approved by top management, the
posibility of their success decreases. Therefore, results
showing significant relations between the acceptance of
change applications and support from the top
management seem to be relevant with the expectations.
The top management’s support was determined by
questions such as the effort they showed, the role
models they’ve played to their subordinates, the
encouragement they’ve provided by allocating
necessary resources, the solutions they’ve developed for
the problems faced during the change and so on.
Finally, taking responsibility seems to be significantly
related to the change practices which brings to our
attention the fact that when people are responsible for a
specific task and their contribution is counted, they
work with all their effort to accomplish the task.
Furthermore, people who are involved in change
activities by being responsible for the results may tend
to approve change as they take part in it. The
responsibility dimension was defined by several
questions in the questionnaire such as coordination
among the employees through the accomplishment of
responsibilities, team responsibility, process
responsibility and consultation, employees’ awareness
of their responsibilities and how clearly the
responsibilities were identified.

CONCLUSION

Since the acceptance of change by organizational
members as well as the decreased level of resistance to
change help the success of change practices and the
achievement of goals in the organization, this research
has been intended to be carried out. 170 white collar
workers of three big companies which are at different
stages of change in the electronic sector in Istanbul were
involved to this study.

According to the results of the study, the ones who
have completed the change process tend to have higher
levels of acceptance of change activities in their
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organizations when compared to the others who haven’t
completed the process yet. This finding emphasizes the
differences between the companies who have completed
the change process and the ones who have not in terms
of accepting change practices. In other words, according
to the stage of change process the companies are
involved to, their acceptance level of change or
resistance to change differs. While companies progress
through the achievement of organizational change, their
members’ level of acceptance enhances as they get
involved with the change activities more and people
become more identified with the idea and the goals
underneath the change. Therefore, managers should be
aware of the stage of change their company is involved
to and the progress they made towards the goals of
change. If the company is advancing in change practices
without ensuring the approval of employees, resistance
may occur and the success of change activities may
result in failure. In different terms, the idea of change
should be shared mostly by the members of the
company and the required training, equipment and
support should be provided in relation to the stage of
change of the company. In order change to be approved
by organizational members, new organizational values
related to change must be provided by training
programs.

As another finding of the study, some of the
demographic factors such as age groups, education and
seniority at the work make differences in employees’
acceptance of the change practices. The results briefly
show that the older age group such as 36-50 have more
positive attitudes toward accepting change when
compared to the younger age group of 21-35. As people
grow older, they have lower expectations than the
younger ones, they become more maturized and more
experienced in similar change attempts. Managers
whose companies are involved to organizational change
should be careful about different age groups’ acceptance
level of change.

In terms of seniority at the work, there are
significant differences between the acceptance of
change practices among people who have been in the
same company for a long time and the ones who have
been working shorter in the same work place. In other
words, the reasons such as senior people’s long time
commitment to the company and the comparisons they
make between the present change and the previous ones
based on their experiences may help the more senior
employees develop positive attitudes toward change in
their companies. As findings generated from the
companies which contributed to this study show that
managers must be sensitive about the participation of
both groups, the more senior ones and the less senior
ones, for the approval of change applications. Managers
should also assign the more senior ones responsible for



convincing the less senior ones through the achievement
of change targets.

The comparison of people’s educational level in
terms of approving change shows that high school
graduates have more positive attitudes toward change
attempts in the company when compared to the
university graduates. This finding can be a consequence
of the university graduates’ analytical and sceptical
approaches to see specific outcomes of the suggested
change application. The high school graduates in
relation to their qualifications, on the other hand, may
have a fear of losing their job. Managers should take
education into consideration as one of the indicators of
the approval of organizational change.

The last group of findings reminds us the
importance of the relationship between employees’
acceptance of change in general and the dimensions that
the change concept consists of such as performance
standards, organizational commitment, support from the
top management, organizational structure, responsibility
and so on. Organizational structure, performance
standards, organizational commitment, the top
management support and taking and sharing
responsibility are among the positively and highly
correlated dimensions of change to employees’
acceptance of change in general. By considering the
results related to these dimensions, it is appropriate to
give the following recommendations.

The managers who apply any kind of organizational
change to their companies should keep in mind that the
structure must be designed in a way that will support the
change efforts as the approval of change activities by
employees in the organization is also reflected in the
structure of the organization(whether the structure
clarifies the boundries of the responsibility, whether it
has changed through a flexible organization as a result
of change and if the structure welcomes innovative and
creative ideas). As another dimension, performance
standards such as how clearly they’ve been set, how
much contribution employees have provided for setting
them and how standards have been related to
performance evaluation and reward systems will
facilitate the accomplishment of change efforts and that
will be in harmony with organizational structure. Since
approving change activities and concentrating on its
goals may result in commitment to the organization, the
relationship between organizational commitment and
the change applications should be taken seriously by
managers. Talking about top management support
dimension of change, change activities should be
approved by top management for enhancing the
probibility of their success. Related to one of the other
findings about change dimension, managers should also
consider the tendency that people who are involved in
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change activities by being responsible for the results
may tend to approve change as they take part in it.

As a final conclusion, it can be said that though the
findings of this study cannot be generalized, it may
provide a frame about the change issue in organizations
and how people’s attitudes vary toward change,
particularly in electronic sector. When managers deal
with the change process, they should take such criterias
into consideration as what progressive stage of change
the company is at, what personal characteristics
employees possess like education, age and seniority that
may interfere the approval of change and which
dimensions of change are important in terms of their
relation to change issue in general. Therefore, managers
can accomplish the goals of organizational change with
contributions of most of the members of the
organization by allocating all the required plans,
procedures and resources. Above all, making the goals
of change as important cultural values of the company
may enhance the approval of change aswell as the
organizational success. It is also hoped that this study
will encourage similar studies about change in
organizations and will help find a way in dealing with
the problems of change.
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SATINALMA SURECLERINDE DEGISIM MUHENDISLIGI:

BIR VAKA CALISMASI

Yrd.Do¢c.Dr. Evkan BAYRAKTAR
Bahc¢egsehir Universitesi

Endiistri Miihendisligi Boliimii

Artan kiiresel rekabet ve tiiketicilerin isteklerindeki hizli degisim, isletmeleri siireclerini hizla degisen bu ortam
Ozelliklerine adapte etmeye zorlamaktadir. Degisim miihendisligi, son donemlerde is siireglerinin performansinda
garpici iyilestirmeler elde etmede, miisteri odakli, katma degeri yiiksek stratejik siiregleri tasarlamada, hem
isletmelerin hem de akademisyenlerin yogun ilgisini ¢eken bir yaklasimdir. Bu calismada, yeni dinamik ortam
kosullarina kendini adapte etmek isteyen bir kurumda, satinalma siireglerindeki degisim miihendisligi ¢aligmasi bir
pilot proje olarak ele alinmustir.  Kurumsal doniisimii saglayabilecek bir is plani, ilgili literatiir esliginde
olusturulmug ve uygulama asamalari dokiimante edilmistir. Caligma, baslangigta ortaya konan performans
dlciitlerine yakin bir gelisme saglanmasiyla sonuglanmistir. Ust y&netimin projeyi sahiplenmesinin ve tiim
isletmenin gelismeler konusunda bilgilendirilerek ¢alisanlarin siirece katiliminin dnemi, bir kez daha yakindan
gozlenmistir.

Anahtar Sozciikler: Degisim miithendisligi, siire¢ iyilestirme, satinalma.

REENGINEERING of PROCUREMENT PROCESSES: a CASE STUDY

Intense global competition along with fast changing consumer requirements has led many organizations to be
responsive and adaptive to the changing market conditions through improved business processes. Reengineering
has gained increasing popularity among practitioners and academicians in the design of customer focused, strategic
value added processes to improve critical business performance measures dramatically. This paper presents a pilot
reengineering project of procurement processes as a part of company-wide efforts to integrate with the new dynamic
business environment. An organizational transformation framework is established according to recent academic
literature and a detailed road map about the phases is presented. The project has been concluded with satisfactory
improvements on the key performance measures based on predetermined targets. It has been observed once again
that the involvement of senior management and support of employees through continuous information sharing has
been invaluable.

Key Words: Reengineering, process improvement, procurement
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GIRIS

Giintimiizde artan kiiresel rekabet, hizla gelisen
teknolojiler ve miisterilerin istemlerindeki hizli degigim,
hemen her giin yi1ginla yasamsal sorunla karsilagsmakta
olan ve bunlara etkin ¢o6ziimler iiretmek konusunda
yeterince hazir olmadigini hisseden isletmeleri, yeni
arayislar igine sokmustur. Ozellikle 90l yillarda ortaya
atilan iy siireglerinde  degisim  miihendisligi
(reengineering) yaklagimi [Hammer, 1990; Davenport
ve Short, 1990], hem akademik hem de is diinyasinda
o6nemli tartismalara yol agmistir. Ford Motor Co.‘den
Motorola’ya, AT&T ve Pasific Bell’den IBM Credit Co.
ve Kodak’a pek cok firmada, degisim miihendisligi
calismalarinin yol agtig1 carpici basart dykiileri sikca
anlatilmaktadir [Hammer ve Champy, 1993; Carr ve
Johansson, 1995; Grover ve Malhotra, 1997; Rohleder
ve Silver, 1997; Ranganathan ve Dhaliwal, 2001]. Caga
ve degisime ayak uydurup ayakta kalabilmek igin
kuruluglar, miisteri gereksinimlerinden baglayarak is
stireclerini  yeniden analiz ederek siire¢ odakli
yaklagimlart benimsemek durumundadir.  Degisim
miihendisligi, boyutlar1 ne olursa olsun kuruluslara
gelisen teknolojiye ayak uydurup artan talepleri
karsilayabilmek i¢in yeniden yapilanmanin, is sistemini
diizenleyen degerlerin yeniden gozden gecirilmesinin
yolunu gostermektedir.

Davenport ve Short [1990] degisim miihendisligi
¢alismalarini, kurumlarin kendi i¢ birimleriyle diger
kurumlar arasindaki siire¢ ve is akislarinin analiz
edilereck yeniden tasarimi olarak tanimlamaktadir.
Degisim miihendisligi; maliyet, kalite, hiz ve hizmet
gibi ¢agmuzin en Onemli performans Olgiitlerinde
carpici gelismeler saglamak amaciyla, is siireclerinin
temelden yeniden diisiiniilmesi ve radikal bir sekilde
yeniden tasarlanmasidir [Hammer ve Champy, 1993].
Bu tanimdaki  degisim  miihendisligi, benzeri
uygulamalardan kendini ayirt ederken, her seye sifirdan
baslayarak yeniden tasarlamak olgusunu o6n plana
¢ikarmaktadir.  Yukaridaki tanimda yer alan dort
sozciik, degisim miihendisligi i¢in anahtar niteligindedir
[Hammer ve Champy, 1993]:

e Temelden yeniden diisiinmek, iglerin "niye",
"neden", "nicin" bdyle yapildigini sorgulamakta ve
"nasil" yapilmasi gerektigini arastirmaktadir.

Radikallik islerin  kokiine inilmesini ve
gergeklestirilmeleri igin yeni yollarin disiiniilmesini
ifade etmektedir.

e Carpicilik, degisim miihendisligi ¢alismalarinin
en Onemli Ozelligi olup siradan olmayr reddeder.
Mevcut siiregte, marjinal gelistirmeler degil, performans
olgiitlerinde 6nemli sigramalar yapmak hedeflenir.

e s siireci, bir veya birden fazla girdiyi, miisteri
acisindan  deger olusturan ¢iktilara  doniistiiren
faaliyetlerin toplamidir. Klasik yaklagimlarin tersine
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degisim miihendisligi, siirecleri yakin incelemeye alir.
Islerin icinde vyiiriitiildiikleri birimler, fonksiyonel
yapilar dikkate alinmaz, daha da otesinde bunlarin
ortadan kaldirilmasi 6nerilir.

Yukaridaki tanimdaki unsurlara karsin, degisim
mithendisligi ¢aligmalarinin  asil odak noktasinin
siregler oldugu, Michael Hammer tarafindan daha
sonraki ¢aligmalarinda bizzat ifade edilmistir [Hammer,
1996; Grover ve Malhotra, 1997]. Yapilan ¢alismanin
radikal degisiklikler icermesi geregi daha bir geri plana
itilmistir.  Bilisim teknolojilerinin kullanimi, degisim
miihendisligi ¢aligmalarindaki yaklagimlardan sadece
biridir.  Dolayisiyla degisim miihendisligi, varolan
siiregleri otomasyona gecirmek degildir. Otomasyonda
teknolojik olanaklar, varolan is siire¢lerinde maksimum
oranda kullanilmaya g¢alisilirken, degisim miihendisligi
yaklagiminda siireclerin yapilis bigimi
sorgulanmaktadir. Degisim miihendisligi ve Toplam
Kalite Yonetimi (TKY) arasindaki benzerlikler de
literatiirde sik¢a sorgulanmaktadir [O’Neill ve Sohal,
1999]. En o6nemli farkliliklari, degisim miihendisligi
calismalarinin  radikal ve g¢arpict  degisiklikler
hedefleyen, siireclerin yeniden tasarlanmasini 6ngoren,
yaklagimi oldugu sdylenebilir.

Degisim miihendisligi gibi iddiali, siireglerin
iyilestirilmesi yerine yeniden tasarlanmasini ongoéren
calismalar oldukga stresli ve zor ¢aligmalardir. Teorik
olarak dikkat edilmesi gereken pek c¢ok unsur agikca
bilinse bile bunlar1 uygulamaya koyabilmek ve direng
noktalarini tamamen ortadan kaldirabilmek hi¢ de kolay
degildir. Hele insan faktoriiniin diren¢ konusundaki
inanilmaz yaraticiligi, pek ¢ok ¢aligmanin basarisizlikla
sonlanmasina yol a¢maktadir. Ancak unutulmamasi
gereken husus, pek ¢ok yenilik¢i diisiincenin basarisiz
olabilecegi fakat kendini yenileyemeyen kuruluslarin ise
yok olacag gercegidir.

Bu ¢alisma, Tiirkiye’de gerceklestirilmis bir siireg
tasarim uygulamasina ait yol haritasini ve genelde de
kullanilabilecek bir degisim projesinin temel gelisim
asamalarini icermektedir. Ilgili firmadaki satin alma
stireclerinin analizi ve yeniden tasarimi ¢alismanin ilk
hedefi olmakla birlikte asil amag, degisim miihendisligi
calisma yetilerinin kurumsal bir boyuta tasinarak diger
siireglere de uygulanabilecegi bir calisma ortaminin
olusturulmasidir.

1. FIRMANIN ALT YAPISI

Caligmaya konu olan firma, otomobil pargalari
ireten ve yan sanayi olarak hem yurt i¢i hem de yurt
dis1 pazarlara hizmet veren bir kurulustur. Kendi
faaliyet alaninda Onemli bir pazar payma sahiptir.
Sektoriinde personelinin igletme i¢i egitimine Onem
veren bir kurulug olarak bilinmektedir. Stirekli
iyilestirmeler ve takim caligmalari  konusunda



danigmanlik hizmetleri almig, bu tiir ¢aligmalara yatkin
bir kurulustur. Calisanlar ve ozellikle orta kademe
yoneticileri, firmanin aksayan operasyonlarini ve bakis
acilarini degistirmek ve iyilestirmek konusunda oldukca
istekli olmalarmma karsin ge¢miste yasanan olumsuz
tecriibelerin de etkisiyle degisim ¢abalarma dikkatli
yaklagmaktadir. Ust ydnetim ise tamamen
profesyonellerden olusmaktadir.  Tiirkiye’de yaygin
olan aile sirketi yapisi, s6z konusu firma igin gecerli
degildir. Ancak degisim konusunda daha tutucu bir
tavir sergilemekte, bu tlir calismalara da daha cok alttan
gelen baskilara yanit verebilecek bir yaklasim olmasi
nedeniyle sicak bakmaktadir. Alt kademe yoneticilerini
bilgilendirme ve faaliyetlerini yonlendirme maksadiyla
caligmayla ilgili goriinmektedir. Ayrica firma ISO 9001
belgesine de sahiptir.

2. YASANAN SORUNLAR

Firma, ¢alijmanin yapildigi donemde biiyiime
sirecindedir.  Ek tesislerin de devreye girmesiyle
kapasite Onemli Olgiide artacaktir.  Ancak mevcut
diizende is akig siireclerinde gdzlenen karmagiklik ve
islerin takibinde yasanan giicliikklerin yeni tesislerle
birlikte daha da artacak olmasi nedeniyle, is akislarinin
basitlestirilmesi ve yapabilirliklerinin  arttirilmasi
istenmektedir. Genel olarak {iretim planlama ve stok
kontrolii de igerecek sekilde siparislerin karsilanmasi ve
termin verme siireclerine iliskin yaygin sorunlardan
bahsedilmektedir.

3. ALTERNATIF COZUM ARAYISLARI

Yukarida bahsedilen tlirden sorunlar hemen pek ¢ok
kurulusun karsilastigi oldukca yaygin sorunlardir.
Pratikte isletmeler ¢ogu kez anlik kararlarla kendileri
noktasal ¢oziimler olusturmakta ya da bu tiir ¢oziimleri
satin almaktadir. Ancak ¢cogu kez bu noktasal ¢oztimler,
kurumu sistem yaklagimiyla bir biitiin olarak ele
alamamakta (Fonksiyonlar arasi iligkiler, isletme ici
kiiltir gibi) ve kurumsal 6grenme siirecine de katkida
bulunamamaktadir. Daha zahmetli ve zor olani ise
firmaya; sorun ¢6zme, uygulama ve edinilen tecriibeleri
diger alanlarda kullanabilme yeteneklerini
kazandirabilmektir. Bunun bagarilabilmesi durumunda,
isletme sadece mevcut sorunlarini degil gelecektekileri
de ¢oziilebilir hale gelecektir. Bu amacgla, TKY ve
sirekli iyilestirmeler siireci (Kaizen) ile degisim
miihendisligi, alternatif yaklagimlar olarak karsimiza
cikmaktadir. Siirekli iyilestirmeler siireci, ufak ¢aptaki
ancak stirekli iyilestirmeleri Ongoriirken degisim
miihendisligi daha radikal ve kokli bir degisimi
hedeflemektedir.

Uygulamanm yer aldigi firmada daha Onceden
stirekli iyilestirme g¢alismalarinin yiiriitiilmiis olmast ve
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bu sekilde yol alinamamis olmasi, yonetimi daha farkli
arayiglara  yoneltmistir. Alt ve orta kademe
yoneticilerinin bu yondeki beklentileri de degisim
miihendisligi yaklagiminin tercih edilmesinde 6nemli rol
oynamistir. Diger nedenler sdyle siralanabilir:

e  Yeni, carpici ve popiiler olmas,
Yaklagimin dgrenildikten sonra farkl: siireglere
de uygulanabilmesi,
Imalat disindaki is siiregleri daha 6nce detayli
bir incelemeye konu olmadigi igin yiiksek iyilestirme
potansiyeli géstermesi,
Ek tesislerin de tamamlanmasiyla kisa siirede,
hizli ve ¢alisanlarin da katilimini saglayacak,
carpici/iddiali gelismelere duyulan gereksinim,

e  Gelismeye agik orta kademe yonetici grubu.

4. CALISMA PROGRAMI

Degisim miihendisligi ¢aligmalarmin yiiriitiilmesine
yonelik metodolojiler iki temel modele dayanmaktadir
[Khan, 2000]. Bunlardan ilki Hammer ve Champy
[1993] de yer alan “Is Sistemi Dértgeni” modelidir.
Burada miisteri sistemin merkezinde yer alir ve tiim
sistemi yonlendirir. Bu dortgenin ayaklarini olusturan is
siiregleri, organizasyon yapisi, yonetim sistemi ve
isletme kiiltiirii, miisterinin isteklerini kargilamak {izere
yapilandirilmalidir. Diger model ise Texas Instruments
tarafindan Kodak c¢alisanlarinca kullanilmak iizere
gelistirilmistir [Khan, 2000]. Projeye baglama, siirecin
anlagilmasi, yeni siirecin tasarlanmasi ve isletmeye
gecirilmesinden olugan dort sathayi kapsar. Davenport
ve Short [1990], siire¢lerinin verimliliginden sikayetci
olanlara bes evreli bir metodoloji 6nermektedir: Is
vizyonunun ve slire¢ amaglarinin gelistirilmesi, yeniden
tasarlanacak siireclerin belirlenmesi, mevcut siireglerin
anlagilmast ve Olgiilmesi, bilisim teknolojilerinin
kullanim potansiyelinin belirlenmesi, stire¢
prototiplerinin tasarlanip gelistirilmesi. Manganelli ve
Klein [1994], hizli reengineering (Rapid Re) adim
verdikleri bes evreli bir metodoloji geligtirmistir. Bu
evreler sirastyla; hazirlik, belirleme, vizyon, teknik ve
sosyal ¢Oziim ile doniisim adin1 tagimaktadir.
Rohleder ve Silver [1997] tarafindan gelistirilen Oneri
ise, detaylandirilmis 13 bloktan olugsmaktadir. Khan
[2000] 1ile Mohanty ve Deshmukh [2001] de
calismalarinda, yukarida bahsi gecen metodolojilere ¢ok
benzer bir yol takip etmiglerdir.

Bu calismada ise, bazi uyarlamalar yapilmakla
birlikte genel hatlariyla Lowenthal [1994] tarafindan
onerilen yaklasim takip edilmistir. Isletmenin biitiiniine
yonelik bir top yekiin doniisiimii i¢ermesi, buradaki
tercihin en Onemli sebebidir.  Asagida calismanin
evreleri ve agsamalari, detayli bir sekilde siralanmustir.
Caligma alt1 ay olarak planlanmis, ancak baglangicinda
yasanan ii¢ aylik bir gecikmeye karsin alt1 aylik bir siire



sonunda pilot uygulama gergeklestirilip iist yonetime
sunulabilir hale getirilmistir.
1.  Evre: Degisim
olusturulmasi:
Degisim, top yekiin bir g¢aba olarak ele alinmasi
gereken, isletmenin tamamina yonelik biitiinsel
faaliyetlerdir. Bu amagla i¢inden gegilecek bu zor ve
yorucu yol konusunda taraflarmn, iist yonetim ve

icin gerekli altyapinin

calisanlarin, bilgilendirilmeleri ve hazirlanmalar
gerekmektedir.
1. Adim Ust yonetimin degisim miihendisligi

esaslarmi algilamasi

Yonetimin __degisim __miihendisligi _konusunda
bilgilendirilmesi: Projenin baginda iist yonetimle yogun
temaslar gerceklestirilmis ve sorunlar ile Onerilen
yontem konusunda karsilikli goriis alis verisinde
bulunulmustur. Takip edilecek yontemle problemleri
¢ozme yetisinin calisanlara kazandirilmasi diisiincesi
iist yonetimin ilgisini ¢ekmistir. Degisim miithendisligi
yaklagimi hakkinda ydnetim bilgilendirilmis ve proje

boyunca yonetimden beklenenler vurgulanmustir.
Calisma  sonunda  olusacak  ortam  Ozellikleri
olabildigince yaln bir bicimde ifade edilmistir.

Beklentilerin gergekgi bir bigimde algilanmasina 6zen
gosterilmistir. Konunun giincelligi ve pek ¢ok agizdan
telaffuz edilmesi, bu konudaki ¢abalari olumlu yonde
etkilemigtir.

Degisim miihendisligi viiriitme  kurulunun
olusturulmasi: Degisim miihendisligi ¢aligmalarinda,
farkli projeler arasinda ortak uygulama esaslarm
olusturmak maksadiyla isletmelerin st
yoneticilerinden, birim miidiirlerinden, bdyle bir kurul
olusturulmas: istenir.  Ancak c¢aligmaya konu olan
sirketin 6l¢egi ve konunun heniiz tanima asamasinda
olmas1 sebebiyle bu tiir bir kurul resmen
olusturulmamigtir. Buna karsmn, katilimin ve en {ist
diizeyde bilgilendirmenin énemi dikkate alinarak, bu tiir
bir kurulda yer alabilecek birimlerle yakim iligkiler
gelistirilmeye 6zen gosterilmistir.

Degisim mihendisligi ¢alismalar1 dogrudan {ist
yonetim tarafindan yonlendirilen ve talep edilen
calismalardir. Bu maksatla iist yoOnetimin proje
calismalarina yakin ilgi ve destegi, karsilagilan sorunlari
giderme konusunda siire¢ ekibine ve danisman gruba
karst engelleri ortadan kaldirmadaki taahhiitlerinin
alinmasi ve teyidi son derece 6nemli hususlardir.

2. Adim : Isgiiciiniin katilimmin saglanmasi ve
degisim i¢in hazirlanmasi

Degigim ortamlarindaki en 6nemli unsur, belirsizlik
ve bunun beraberinde getirdigi tedirginliktir. Bu amacla
tim yoneticiler ile Onemli pozisyonlardaki diger
calisanlara, yapilacak ¢alismanin 6zellikleri, yaratacagi
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calisma ortami1 ve uygulama esaslar1 iizerine
bilgilendirme seminerleri verilmistir.  Gelismelerin
tabana yayilmasma caligtlmigtir. Bu seminerlerde en

¢ok sorulan; “Isimize son verilebilir mi?”,
“Pozisyonumuzu kaybedebilir miyiz?”, ve “Ne zaman
baslayacagiz?” gibi sorular, duyulan endise ve

sabirsizliklarin  bir ifadesi olarak ortaya c¢ikmistir.
Bunlar, olabildigince net bir bigimde yanitlanmaya

caligtlmigtir.  Firmanm yeni ek tesislerle biiyliyecek
olmast bu konudaki endiseleri azaltmis, ancak
pozisyonlarin yeni is bigimlerine gore yeniden

bicimlenebilecegi, sonunda kisilerden daha farkli
alanlarda yararlanma olanaklarinin dogabilecegi ifade
edilmistir. Bir grup calisan ise, projenin biran evvel
baglatilmast  konusundaki  sabirsizliklari1  ortaya
koyarken, bunlarin genelde en sorunlu siireglerde
calisanlar olduklar1 gézlenmistir.

2. Evre : Degisimin planlanmasi

Nasil bir kuruma déniismek istendiginin, oncelikle
belirlenmesi gerekmektedir. Buradan hareketle degisim
stirecini planlamak daha kolay olacaktir. Asagidaki
adimlar bu amaca yonelik cabalardir.  Ancak bu
asamada kurulusla yapilan goriismeler sonucunda bu
bliyilk resme gerektigi kadar Onem verilmedigi
hissedilmistir. Bir an Once sonuca yonelik cabalara
baslama kaygisi 6n plana ¢ikmustir.

3. Adim : Ust yonetimin vizyon, misyon ve rehber
ilkeleri olusturmast

Firmanin daha o6nce bir ISO 9000 sertifika
stirecinden gecmis olmast ve kaliteyi 1iyilestirme
konusundaki cabalari, bu tir bilgilere ulasmay1
kolaylastirmistir. Elde edilen bulgular asagidaki temel
bagsliklar altinda toplanabilir:

Temel iistiinliikler:
Ihracat potansiyeli, pazardaki konum, tiriin
cesitliligi, kalite, ...

Vizyon bildirisi:

“Alaninda iiretim hacmi ve kalite anlaminda
diinyanin 6nde gelen iireticilerinden biri olma,
miisterilere genis bir iiriin yelpazesi sunabilme...”

Misyon bildirisi (Hangi islev, kim icin, nasil
vapilmali)

“TKY prensiplerini her alanda uygulamaya sokmak
ve misteri odakli bir bakis agisint her kademeye
yaymak...”

Rehber ilkeleri belirleme (Ilkeler, vonetim tarzi...)
Bu konuda iist yonetim isteksiz davranmustir.

4. Adim : Uzun donemli bir stratejik planin
gelistirilmesi



Bir  oOnceki asamada  belirlenen  hedefler
dogrultusunda stratejik planlarin gelistirilmesi stirecidir.
Isletmenin  tiim faaliyetlerinin  yeniden gdzden

gegirilmesini, pazar kosullarinin ve diger dis etkenlerin
belirlenmesini, ¢aligma ortami1 kosullariin (Isletme
kdiltiiri, iligkiler, bakis agilart) saptanmasini, fark analizi
yoluyla mevcut durumun vizyon /misyon agisindan
degerlendirilmesini, ve sonugta degisim ile ilgili 3 - 5
yillik bir stratejik plan gelistirilmesini kapsar. Isletme
bu detayda bir plan gelistirilmesini, ilk uygulama
sonuglarina gore karar vermek iizere daha sonraya
birakmay1 istemistir.

5. Adim : Kisa donemli bir uygulama eylem
planinin gelistirilmesi

Kisa donemli eylem planlarinin en temel unsuru,
uzun donemli stratejik planlarda saptanan onceliklerdir.
Ancak bu ¢aligmada boyle detay bir plan ¢ikarilmadig:
icin isletmede yasanan sorunlar dogrultusunda tim is
sirecleri  gozden gegirilerek, kritik is siiregleri
belirlenmeye calisilmigtir. Bu evrede en ¢ok zorlanilan
konu, iizerinde caligilacak en uygun kritik siirecin
se¢ilmesi olmustur. Yasanilan sorunlarin 6nemli bir
kesiminin, “Sipariglerin karsilanmasi siireci” ile ilgili
tedarik, termin verme gibi konular1 kapsadigi fark
edilmistir.  Isletmede Kurumsal Kaynak Planlamasi
(ERP) ve benzeri yazilimlarin olmamasi, yasanan
sorunlarin 6nemli bir sebebi olarak karsimiza ¢ikmustir.
Buna yonelik planlama siirecleri lizerine odaklanma ise,
calismanin baslangicinda igletme ig¢in ¢ok daha teknik
ve karmasik bir konu olacagi i¢in, istenmemistir.

Yapilan degerlendirmeler sonucunda, degisim
miihendisligi ¢aligmasina konu olacak pilot ¢aligmanin
“Satinalma _Siireci” tzerinde gerceklestirilmesi {ist
yonetim tarafindan benimsenmistir. Mevcut satinalma
stireci, isletmedeki en karmasik siire¢lerden biri olarak
pek cok farkli {iriin i¢in olusturulmus, birbirinden gok
farkli ig siireglerini igerdigi gézlenmistir.

Secilen siire¢ iizerinde c¢alismaya baglayabilmek
icin yapilmas: gereken faaliyetlerden bir digeri de
degisim miihendisligi siire¢ ekibinin olusturulmasidir.
Ekip liderinin yeterince iist diizey bir yonetici olmasi,
bu tiir caligmalara projeye iist yonetimin verdigi dnemi
gostermesi agisindan énemlidir. Ekip iiyelerinin hemen
tim birimlerden, istekli, mevcut is yapis bic¢imlerini
sikca elestirip daha iyisini isteyen kisiler arasmdan
secilmesi istenir. Bu amagla ilgili birimlerle yapilan
gorismeler sonucunda, degisim miithendisligi ekip lideri
olarak, fabrika midiiriiniin seg¢ilmesine, ekibin de
satinalma sorumlusu ile muhasebe, kalite kontrol, finans
ve yatinm  bolimlerinden  birer  katilimciyla
olusturulmasima karar verilmistir. Ekip, 2 erkek ve 3
bayandan olusturulmustur. Ekibin bu yapisi ve &zellikle
bayanlarmn  varligi, literatirde  Onerilen  ekip
ozellikleriyle de uyumludur [Hammer ve Champy,
1993].
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Yonetimin  ¢aligmaya  baglama  konusundaki
istekliligini  Olgebilmek ve hazirliklar konusundaki
cabalar1 degerlendirmek i¢in Hammer ve Stanton [1995]
tarafindan hazirlanan “Degisim miihendisligi i¢in hazir
miy1z?” testinin st yonetimce doldurulmasi istenmistir.
Anketin degerlendirilmesi sonucunda her seyin yolunda
ilerledigi kanisina varilmistir.

Tim bu c¢aligmalar sonucunda, degisim
miihendisligi ¢aligmasinin basladiginin herkese resmen
duyurulmasi gerekmektedir. Bu maksatla is saatleri
disinda belirlenen bir saat diliminde tim c¢alisanlara
yonelik bir resepsiyon verilerek, bizzat genel miidiir
tarafindan isletmenin neden boyle radikal bir degigime
gerek duydugu, calismanin muhtemel sonuglari ile
hedefleri ve pilot c¢alisma igin segilen degisim
miihendisligi siire¢ ekibi katilimcilara tanitilmistir. Bu
caligmanin isletme agisinda 6nemi ve iist yonetimin bu
konudaki destegi acikca ifade edilmistir.

Ayrica projenin ilerleyen
gelismelerden  diger ¢alisanlart  dogru  bigimde
bilgilendirmek ic¢in isletme i¢indeki panolarda,
isletmenin kendi haber biiltenlerinde konu ile ilgili
giincellemelere yer verilmesi i¢in ekip
bilgilendirilmistir. Daha sonra bu faaliyetlerin olduk¢a
faydali oldugu da goriilmiistiir.

sathalarindaki

3. Evre : Degisimin tasarimi

Satinalma siirecinin yeniden tasarlanmasina iliskin
caligmalar bu evrenin temel amacidir. Asagidaki
adimlar yapilanlar tek tek ortaya koymaktadir.

6. Adim : Satinalma siirecini tanimak

Satinalma  silirecinin =~ yeniden  tasarlanmasi
calismasinin yaratacagi firsatlart belirlemek bu adimin
ilk hedeflerindendir. Tiim isletmeyi ilgilendiren ve
hemen tim bdliimlerden gegen bir siireg olmasi,
dogrudan parasal doniislerle alakali olusu, hemen
herkesin  karsilastigi  giigliikler ve beraberindeki
sikayetleri, 6zellikle kapasite artisi durumunda mevcut
yapmin bu is yiikiine cevap veremeyecek olusu,
satinalma siirecinin se¢imini dogrulamis, gerekliligini
vurgulamak ve muhtemel beklentiler agisindan olumlu
katkilarda bulunmugtur. Olas1 zaman tasarrufu, takip
edilebilirlik, zamaninda elde etme, gecikme durumunda
olusabilecek iiretim kayiplariin azaltilmasi gibi
firsatlar projenin 6nemli parasal getirileri olarak ortaya
konmustur.

Bu amagla ekip iginde yer alan siire¢ sahibinin, yani
satinalma  sorumlusunun  ¢aligmanin  Ozellikleri
konusunda diger ekip iiyeleriyle birlikte
yonlendirililmeleri ve radikal, carpici iyilestirmeler
beklentisi iizerinde odaklanmalari saglanmistir.

Kaygi ve endiselerinin yakindan takip edilmesi
acisindan ¢aligma kapsaminda bu faaliyetlerden
etkilenebilecek olan bdlim ve pozisyonlar, talepte



bulunan béliimler, satinalma, muhasebe, finans, kabul
teslim olarak belirlenmistir

Proje ile hedeflenen satinalma siireci, 15 iiriin grubu
ve 13 hizmet satinalmasina ait toplam 28 alt siirecten
olusmaktadir.

Projenin misyon ve hedefleri ise su sekilde
belirlenmistir: “Benzer aktiviteleri birlestirmek, tiim
siireci olast ise tek kisinin degilse bir ekibin
sorumluluguna  verme, olabildigince teknolojik
¢coziimlerden yana olma, miisteri odaklilig1 destekleme,
tim silirecin takip edilebilirliligi, farkli kaynaklardan
ayni tedarik¢iye farkinda olmadan birden fazla siparis
vermeyi kontrol etme, tedarik¢i performanslarinin
takibi, ...”

Caligma i¢in bir proje takvimi saptanmig ve mevcut
stireci tanima ve anlamanin bir ayla sinirlandirilmasi
Ongoriilmiistiir. Ancak siire gectikge ekip elemanlarinin
gereksiz detaylar lizerinde vakit harcamaya bagsladiklari,
genel bakis perspektifini kaybettikleri, projeyi i¢inden
¢ikilmaz bir vaka gibi degerlendirilmeye basladiklar
gozlenmistir. Bu aynen Hammer ve Champy [1993] de
ifade edilen bir durum olmasi nedeniyle siireci tanima
adimna yeterince faaliyet gosterildiginin bir isareti olarak
algilanmustir. Tim projenin ise 6 ay icinde
sonlandirilmast  planlanmig, zaman gegtikge ekip
motivasyonunda giicliikler yasanmistir. Ekip iiyelerinin
ayni zamanda asli gdrevlerini de yiirlitmek durumunda
olmalari, yogun is yiikii, se¢ilen Kkisilerin projeyi
sahiplenmeleri ve 1is saatleri disinda da zaman
harcamalariyla agilabilmistir.

7. Adim : Mevcut satinalma siirecinin siire¢
haritalarinin olusturulmasi

Bu amagla her bir alt satinalma siireci i¢in girdi ve
ciktilar belirlenmis, ilgili form, imza ve onay makamlari
saptanmigtir. Daha sonra satinalma siirecine ait bilgi ve
form akis diyagramlarinin ¢izilmesine gegilmistir.

8. Adim : Satinalma siirecinin analizi

Masaya yatirilan mevcut siiregleri daha iyi
anlayabilmek adina, siireglerin neden boyle tasarlanmis
olduklarin1 izah edebilecek kisitlarin incelenmesine,
sosyal, kiiltirel ve organizasyonel etkenlerin
saptanmasina g¢alisilmistir.  Satinalmaya iligkin bazi
sire¢ performans kriterleri ve hedefleri Tablo 1’de
belirlenmistir.

Tablo 1: Siire¢ Performans Olgiitleri ve Hedefleri

Siire¢ Performans Kriterleri Hedefler
Kullanilan evrak sayist % 50 daha az
Gerekli onay sayisi % 50 daha az
Siire¢ karmagiklig % 50 daha basit
Standart siparis verme % 100
Standart termin siiresi % 100
belirleme
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Belirlenen hedefler pek ¢ok degisim miihendisligi
calismasinda oldugu gibi, belirsizlik ortaminda carpici
gelismelere olanak taniyabilecek afaki degerlerdir. Cok
daha radikal gelistirme potansiyeli mevcut olmakla
birlikte, siire¢ ekibi yukaridaki Ongdriileri yeterli
gormiuistiir.

Mevcut siirece iligkin yapilan incelemeler bu
asamada son bulmustur. Siire¢ ekibi, mevcut siirece
iligkin ¢ok daha fazla detaya yonelik bir c¢alisma
yapmak i¢in istekli olmakla birlikte, mevcut bilgilenme
yeterli goriilmiistiir. Caligmada gelinen noktayr tiim
kurulusla paylasmak icin performans kriterlerinin,
hedeflerin ve mevcut siireglerin  tiim ¢alisanlarin
incelemesine sunulmasi planlanmistir. Bu maksatla
yemekhaneye giden yoldaki merkezi bir duvar segilerek,
tim tablolar ve siire¢ haritalar1 burada metrelerce
uzunlukta sergilenmistir.  Boylece siire¢ ekibi, isin
karmagikligint  tiim  kuruma  gosterme  firsatini
bulmustur.

9. Adim : Ideal satinalma siirecinin olusturulmasi

Su ana dek yapilanlarin ortak 6zelligi, yeni siirecin
tasarimina yonelik alt yapinin olusturulmasidir. Daha
sonra, siire¢ ekibinden ideal siireci kagit tizerinde
tanimlamalar1 istenmistir. Bu asamada siire¢ ekibinin
mevcut siireclere olan bagliligi, ancak olusturulan
mevcut siire¢ akig diyagramlarinin ortadan kaldirilmasi
ve siire¢ ekibinin akillarinda kalanla yeni bir siireg
tasarlamaya zorlanmalari ile agilabilmistir. Bu ise yeni
siireci tasarlamak i¢in belirlenen takvimin revize
edilmesine yol agmustir.

Siire¢ tasariminda ekipten, ¢ok sayidaki {iriin ve
hizmet i¢in gereksinimlere yanit verebilecek standart bir
stire¢ {lizerine odaklanmalar1 ve daha sonra bunu diger
irlin ve hizmetlere uyarlayacak degisik versiyonlar
iizerinde c¢alismalar1 istenmigtir. Bu amagla standart
satinalma formlar gelistirilmistir.  Istemde bulunan,
satinalan ve teslim alana ait tiim bilgilerin tek bir form
lizerinden takip edilebilmesi, bu sayede
saglanabilmistir. Gereksinimleri  tespit edecek,
satinalmaya yetkili kilinan, alinan mal veya hizmeti
kabul edecek yetkililerin ayri ayri1 belirlendigi bir
tablonun hazirlanmast ve bu kisilerin doldurmalari
gerekli formlarin burada belirtilmesi ile de yetki
karmagikliginin giderilmesine calisilmistir.  Bu yap,
daha sonra siirecin bilgisayar ortamina aktarilmasim da
kolaylastiran bir 6zellik olmustur.

Ayrica  standart bir satinalma  sdzlesmesi
hazirlanarak, uygulamaya sokulmasi planlanmistir.
Satin alinacak toplam 28 mal ve hizmet kalemi igin
saptanmis standart termin siireleri belirlenmistir.
Ornegin; hammadde temini 15 giin, kalipp malzemeleri
10 giin, yeni kalip 60 giin, yurt ici nakliye 1 giin gibi.



Tablo 2: Siire¢ Performans Olgiitleri Karsilastirma Tablosu

| Siire¢ Performans Kriterleri | Mevcut Durum | Hedefler | Gergeklegen |
Kullanilan evrak sayisi 160 % 50 daha az 114 % 29
Gerekli onay sayist 275 % 50 daha az 161 % 41
Siire¢ karmagiklig Karmagik % 50 daha basit % 60
Standart siparis verme Yok % 100 % 100
Standart termin siiresi belirleme Yok % 100 % 100
URUN SATIN ALIMI
1 . .
Standart Istek Fisi (SIF) ilgili boliim tarafindan
doldurulur ve Satinalma Béliimiine (SAB) iletilir. 1- SATINALMA
TALEBI
‘ 2- SIPARIS )
) DEGERLENDIRME
Yeni {irtin ve imal ettirilecek mamuller i¢in firmalardan 3- SIPARISIN |
teklif alinip degerlendirilir. Fiat1 belirlenmemis malzeme VERILMESI
icinse fiyat baglanmasinda ilgili siire¢ sorumlusunun onay1 4- MAL TESLIMI
sorulur. 5- GIRIS KALITE
KONTROL
3 l 6- FATURA
SAB tiim siparigleri Standart Siparis Formunu

| (SSF) kullanarak verir.

4 )

Mal tedarik¢i firma tarafindan SAB’nce yonetilen Teselliim
Ambarma getirilir ve sadece SAB elemanlarinca teslim alanir
ve bir Teselliim Ambar Fisi (TAF) diizenlenir.

12

Giris Kalite Kontrol
(GKK)

\

5 ‘ ( M 1 S K 173 . . ’9
SAB elemaninin nezaretinde GKK SAB .11g111 bolume Siparis vAlllld.l
sorumlusu kontrolu yapar ve GKK »| haberi geger ve imza karsilig1 teslim

raporu diizenler. eder.
X l ; 6
H Fatura+Irsaliye+SSF+SIF

birlestirilerek fatura kontrol edilir.

E !}

Red raporu ilgili boliimlere iletilir Mal, C/H sorumlusu finansmana ;
Sevk irsaliyesi diizenlenip ileterek 6demenin yapilmasini
ilgili firmaya gonderilir. saglar.

Sekil 1: Standart Bir Uriin Satin Alimi1 I Akis Diyagrami
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Yeni gelistirilen satmalma siirecinde standart bir
tirtine iliskin satinalma akig diyagrami Sekil 1 de
sunulmustur. Ideal siirecin mevcut siiregle
karsilagtirilmasi ve bazi performans Olgiitleri agisindan
yapilan  iyilestirmeler, asagidaki  Tablo 2°de
gosterilmigtir. Buradaki kriterler, standart bir iiriine ait
tiim hizmet ve sarf malzemelerinin satin alimi dikkate
alarak olusturulmustur. Tiim bu tasarimlar daha sonra
isletmede  herkesin  gdrebilecegi  bir  bigimde
sergilenerek, elestiriye acilmistir.

4. Evre : Degisim siirecinin degerlendirilmesi

Geligtirilen siirecin hayata gegirilmesi, alinacak
dersler ve basarili olan uygulamalarin bagka alanlara
aktarilmasi i¢in oldukg¢a dnemli bir evredir. Bu evrenin
11, 12, ve 13. adimlari, heniiz sonuglandirilamamustir.

10. Adim : Yeni satinalma siirecinin testi

Oneri, bir pilot ¢alismayla iiretim planlama, bakim
onarim, mamul ambar ve idare amirligi blinyesinde iki
hafta boyunca uygulanarak test edilmistir. Pilot ¢aligma
sonuglart dogrultusunda yapilan degerlendirmelerde,
Onerilen siirecin genel hatlariyla bagarili bulundugu ve
formlarda yapilacak bir ka¢ ufak diizeltmeyle
karsilagilan bir ka¢ sorunun da Onlenebilecegi fark
edilmistir.

Yapilan bu basarili test ¢alismasi sonucu, projenin
tim igletmede uygulamaya gecirilebilmesi igin Tist
yonetimin onayina sunulmasia ve destek istenmesine
karar verilmistir.

11. Adim : Yeni siireci uygulamak

Bu adim, siirecin hayata gegirilebilmesi icin bir
uygulama eylem planinin gelistirilmesi ve uygulamaya
konulmasi agsamalarini kapsar. Bu g¢alismanin yapildigi
kurumda ve yiiriitiildigii zaman diliminde, bu adim

gozlemlenememistir.  Ancak daha sonra calismanin
isletmenin tiimiinde uygulamaya kondugu bilgisi elde
edilmistir.

12. Adim Gelismeleri gbézden gecirme ve
degerlendirme

Bu adim, idari performans  dlgiitlerinin
degerlendirilmesi, degisim mihendisligi kurulunun

yiriitiilen ¢aligmalara ait sonuglar1 gézden gecirmesi ve
eger gerekliyse stratejik planlarin revize edilmesi
asamalarini kapsar. Bu ¢aligmanin yapildigi kurumda,
bu adim gézlemlenememistir.

13. Adim Secilecek yeni siire¢ ekipleri
aracilifiyla, Ogrenilen yaklasimlari diger siireclere ve
alanlara da aktarma asamasidir. Bu g¢evrimi basariyla
tamamlayan bir kurulusta, iy yapma ve sorun ¢ézme
yaklagimlarinin ciddi anlamda degismesi beklenir.
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Satinalma siireglerinin  yeniden tasarlanmasina
yonelik projede, baslangicta secilen performans
Olciitlerinde hedeflere yakin bir basari saglanmustir.
Gecikmeyle de olsa yeni siire¢ tasarimi uygulamaya
konulmustur.  Heniiz, projenin asil hedefi olan bu
yaklasimin bir  kurum ici pratik haline
doniistiiriilmesinin ne OSlgiide gerceklestirilebilecegine
dair somut gostergeler mevcut degildir. Ancak siireg
ekibi bu projeyi sahiplenme konusunda oldukc¢a basarili
olmus, hatta stire¢ ekip lideri gelistirilen siireci izah igin
kullandiklar1 yaklagimin patentini almak istediklerini
beyan etmistir. Ancak siirecin hemen uygulamaya
konulamamasinin en dnemli nedeninin, {ist yonetimin
degisim yoniindeki Onceliklerini baska alanlara
kaydirmasinin oldugu diisiiniilmektedir. Yeni yatirim
ve genisleme projesindeki gecikmeler, ydnetimin
projeye yonelik ilgisini zayiflatmstir.

Bu c¢alismanin akabinde, kisa bir siire zarfinda
mevcut ekip kombinasyonunda hizli bir sirkiilasyon
gerceklesmistir. Ekip iyelerinden birkagi is degisikligi
sebebiyle bagka firmalara ge¢cmistir.

Bir kez daha bu tiir kapsamli degisim projelerinde
iist yonetimin destegi ve arzusunun hayati bir dnem
tagidig1 gozlenmistir. Bazi durumlarda bu destegin
acikca ifadesi yeterli olmamakta, fiili uygulamalara da
yansitilmast  ve  siirekliliginin  temin  edilmesi
gerekmektedir.

KAYNAKCA
Carr, D.K., H.J. Johansson [1995]. Best Practices in

Reengineering, McGraw-Hill Inc.
Davenport, T.H., J.E. Short [1990]: “The new Industrial

Engineering: Informatiin Technology and
Business Process Redesign”, Sloan
Management Review, March-April, pp.119-
131.

Grover, V., M.K. Malhotra [1997]: “Business Process
Reengineering: A Tutorial on the Concept,
Evaluation, = Method,  Technology  and
Application”,  Journal  of  Operations
Management, Vol. 15, pp. 193-213.

HAmmer, M. [1990]: “Reenginering work: Don’t
Automate,  Obliterate”, Harward Business
Review, July/August, pp.104-112.

Hammer, M. [1996]: Beyond Reengineering: How the
process-centered organization is changing our
work and our lives, Harper Business, NY.

Hammer, M., J. Champy [1993]: Reengineering The

Corporation: A Manifesto for Business
Revolution, Harper Business, NY.

Hammer, M., S. A. Stanton [1995]: Degisim
Miihendisligi  Devrimi: Ne Yapmali, Ne



Yapmamali?, Cev.: Sinem Giil, Sabah
Kitaplari, Istanbul.

Khan, M.R.R. [2000]: “Business Proces Reengineering
of an Air Cargo Handling Process”,
International ~ Journal  of  Production
Economics, No. 63, pp.99-108.

Lowenthal, J.N. [1994]:  Reengineering  The
Organization: A step-by-step approach to
corporate Revitalization, ASQC Quality Press,
WL

Manganelli, R.L., M.M. Klein [1994]: The
Reengineering Handbook: A Step-by-step
Guide to Business Transformation, AMACOM,

American Management Association.

Mohanty, R.P., S.G. Deshmukh [2001]: “Reengineering
of Materials Management System: A Case
Study”, International Journal of Production
Economics, No. 70, pp.267-278.

O’Neill, P., A.S. Sohal [1999]: “Business Process
Reengineering A Review of Recent Literature”,
Technovation, Vol. 19, pp.571-581.

Ranganathan, C., J.S. Dhaliwal [2001]: “A Survey of
Business Process Reengineering Practices in
Singapore”, Information & Management, Vol.
39, pp.125-134.

Rohleder, T.R., E.A. Silver [1997]: “A Tutorial on
Business Process Improvement”, Journal of
Operations Management, Vol. 15, pp. 139-154.

24



Yonetim, Yil: 17, Sayi: 55, Ekim 2006

TABU ARAMA ALGORITMASI ile TEK MAKINE PROGRAMLAMA
PROBLEMININ COZUMU

Dr.Tun¢chan CURA
Istanbul Universitesi
Isletme Fakiiltesi

Sayisal Yontemler Anabilim Dali

Islerin programlanmasi ve planlanmasi iiretimin en dnemli pargalarindan bir tanesidir. Bilimsel galigmalar igerisinde
bu tiirden problemlerin ¢oziimiine yonelik arastirmalar siklikla yer almaktadir. Ancak s6z konusu arastirmalarda
tabu arama metodunun kullanimi ¢ok daha seyrek goriilmektedir. Bu ¢alismada daha 6nce gelistirilmis bir model
temel alinarak, tabu arama metodunun bodyle bir problemde kullanilip kullanilamayacag: incelenmistir. Tesadiifl bir
ornek olarak 20 isin tek bir makinede programlanmasi ele alinmistir. Bulunan sonuglar incelendiginde mantikli

oldugu ve tabu arama metodunun bu tiirden problemlerde kullanilabilecegi goriilmiistiir.

Anahtar Sozciikler: Tabu arama, optimizasyon, programlama, planlama.

USING TABU SEARCH ALGORITHM in SINGLE MACHINE SCHEDULING PROBLEMS

Scheduling is one of the most important parts of production. In many researches, solutions to such problems have
been investigated. But the researches which cover tabu search method are much fewer. In this study, it is examined
that if the model, which is based on a constructed model for a study, could be solved by using tabu search method.
Single machine scheduling problem for 20 jobs is randomly selected as an example. When the results are examined

it is shown that the results are rational and tabu search method can be used for that kind of a problem.

Key Words: Tabu search, optimization, scheduling, planning.
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GIRIS

Bu calismada tabu arama algoritmasi ile tek makine
programlama problemi ¢oziilmeye calisilmistir. Yapilan
calismada tek makine s6z konusu oldugundan ayni anda
birden fazla isin yapilabilmesi miimkiin degildir. Is
programlamaya yonelik literatiirde pek cok arastirma
yer almasma karsin, tabu arama metoduyla ¢ozim
arastirmasi nispeten azdir.

Klasik optimizasyon yontemleri siklikla gercek
hayat  problemlerinin ¢oziilmesinde sikintryla
karsilagmaktadir. 90' 11 yillarin sonuna kadar hayati
Oneme sahip is, miihendislik, ekonomi ve bilim
uygulamalari, son 30 yilin en dikkat ¢ekici akademik
arastirmalarinda yer alan ¢oziim metotlar ile pratikteki
zaman  simirlart  igerisinde  anlamli  basarilara
ulagamamigtir. Tabu arama o tarihlerden itibaren klasik
dizaynin otesine giderek problem ¢ozme kabiliyetinde
ciddi gelismeler saglamistir. Mevcut tabu arama
algoritmalari, kaynak planlamasi, telekomiinikasyon,
finansal analiz, programlama, enerji dagitimi, molekiiler
miihendislik, lojistik, 6rnek siiflandirma, esnek iiretim,
biyomedikal analiz gibi baslica uygulama alanlarinda
kullanilmaktadir. Tabu arama' nin ayirt edici bir 6zelligi
alternatif yaklasimlar1 ortaya siklikla ¢ikartabilecek

esnekligi saglayan, uyarlanabilir hafiza bigimleri
kullanmasidir.
Tabu arama' nin modern bigimi Glover ile

sekillenmistir. Metodun bazi tiiretilmis fikirleri ise
Hansen tarafindan gelistirilmistir(Colin, 1995, s. 70).
Temel yaklagim, son ¢dziime gotiiren adimin, dairesel
hareketler yaratmasmi engellemek i¢in bir sonraki
dongiide tekrarinin yasaklanmasi veya
cezalandirilmasidir. Tabu metodu kismen, benzer
olaylarda tesadiifi islemler gergeklestirirken insan
davranigmin tutarsizliga egilimli olmasindan
etkilenmistir. S6z konusu metot, yeni rotalarin tesadiifi
olarak segilmemesi disinda bu bigimde isler. Baska bir
ifadeyle tabu arama zaten incelenmis olan bir yol
olmadig1 siirece her ¢oziimii arastirabilen bir siiregtir.
Boylece yeni bir ¢oziim uzayinin incelenmesi suretiyle
yerel minimumdan kagmilarak istenilen ¢oziime
ulagilabilmektedir. Algoritma yerel minimuma dogru
hareket ederek baslar. Daha 6nce yapilmis hareketlere
tekrar doniis yapmay1 engellemek icin metot bir veya
daha fazla tabu listesi tutar. Listenin orijinal amaci,
onceden yapilmis bir hareketin tekrarindan ¢ok tersine
donmesini 6nlemektir. Tabu listesi kronolojik bir yapiya
sahiptir ve tabu arama hafizasin1 bigimlendirir.
Hafizanin roli algoritma ilerledik¢e degisebilir.
Baglangigta hedef, ¢6ziim uzaymmda kaba arastirma
yapmaktir. Aday konumlar belirlendik¢e arama yerel
optimum ¢Ozimil iretmeye daha fazla
odaklanir(http://www.cs.sandia.gov/opt/survey/ts.html).
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1.TABU ARAMA METODU icin ACIKLAYICI
BIiR ORNEK

Bu kisimda tabu arama metodunun temel 6gelerini
aciklayabilmek i¢in bir 6rnek iizerinden gidilecektir.

Permutasyon problemleri optimizasyonda Onemli
bir problem sinifini  sekillendirmektedir. Ayrica
karsilasilacak diisiincelerin izah edilebilmesi i¢in 6nemli
bir  ara¢  sunmaktadir.  Klasik  permutasyon
problemlerinin  basinda gezen satict  problemi
gelmektedir. Bu kisimda da yedi noktas1 olan hayali bir
problem ele alinacak ve tabu arama metodu ile nasil
¢Oziim arandig1 adim adim incelenecektir.

Sekil 1’ de gorildiigi gibi baslangig turu
belirlenmis olan gezen satict probleminin temsili {1, 2,
4, 7, 6, 5, 3} biciminde gdsterilir. Buna gore tur 1
numaralt noktadan baglamakta ve 3 numarali noktaya
varildiktan sonra tekrar 1° e doniilerek tur
sonlanmaktadir. S6z konusu turun maliyeti noktalar

arasindaki seyahatin, bagka bir ifade ile oklid
uzakliklariin toplamidir ve 49 dur. Tabu arama metodu
mevcut ¢6ziimden komsu bir ¢6ziimiin

olusturulabilecegi varsayimi altinda c¢aligir(Colin, 1995,
s. 74). Boylelikle ciftlerin yer degistirilmesi ile komsu
¢ozlimlere ulagilabilir. Bu, permutasyon problemlerinde
siklikla bagvurulan bir tekniktir. Bu kisimda s6z konusu
cift degistirilmesi, noktalarin  pozisyonlarinin
degistirilmesidir. Cozim  uzaymin  tamaminin
incelenmesi boyle ufak olgekli bir problem icin bile
zordur. Clinkii yedi nokta 5040 farkli ¢éziime sahiptir.
Her bir degistirmenin hareket degeri olacaktir. Bu da
amag¢ fonksiyonundaki degigimi temsil etmektedir. S6z
konusu hareket degeri, hareketin kalitesini gosteren
temel bir gosterge saglamaktadir. Tabu arama
metodunda hafiza kullanmanin en 6nemli mekanizmasi
yasaklanmis hareketlerin tespit edilebilmesidir. Bu
tespit aramanin gelisimine baglhdir.

Her bir nokta ¢iftinin degisimi tablo 1’ de tabu veri
yapisi (tabu data structure) ile listelenmektedir. Bunun
anlami 2 ve 3 numarali noktalar yer degistiginde tabu
veri yapisinda 2. satir ve 3. kolonda yer alan hiicrenin
belli bir dongii boyunca tabu olarak isaretlenmesidir. Bu
kisimda tabu 3 dongii olarak alinmistir.

Tablo 1: Nokta ¢iftlerinin yer degisimi icin tabu veri
yapisi.

2 3 4 5 6 1
110]0]0]0]0]O0
2 0]1]0]0]0]O0
3 00010
4 01010
5 010
6 0




Sekil 1 Gezen satici probleminin baslangic turu.

Tablo 2: iterasyon 0 i¢in durum

Mevcut ¢oziim Tabu veri yapisi Degistirme  Deger
‘1‘2‘4‘7‘6‘5‘3‘ 2 3 4 5 6 7 3,4 4 *

1 ‘ 0 oJo]Jo 4,6 2
2 ofofofofo 2,7 5
3 ofofofo 1,5 6
4 ofo]o 3,6 7
5 oo

6 0

Baglangi¢ ¢oziimii 49 maliyet degerine sahiptir.
Tablo 2’ de goriilen ilk iterasyonda tesadiifi bes
degistirme ¢ifti secilmistir ve tabu veri yapist bostur(0
ile doldurulmustur). Bdylece aramanin basinda hicbir
degistirme ¢ifti tabu olarak smiflandirilmamastir.
Tesadiifi secilmis olan 5 degistirme ¢ifti, hareket
degerlerine gore siralanmigtir. Boylece asteriks ile
isaretlenmis olan 3 ve 4 numarali noktalarin mevcut
turdaki yerleri degistirilmistir. Yeni tur maliyeti 45
olmustur. Tabu veri yapisinda, 3 ve 4 numarali
noktalarin degisimini 3 iterasyon boyunca engellemek
icin ilgili hiicrenin degeri 3° e esitlenir ve tabu veri
yapisi tablo 3’ teki hali alir. Artik sonraki {i¢ iterasyon
boyunca 3, 4 degistirmesi tabu olarak isaretlenmistir.
Unutulmamali ki ilerleyen iterasyonlarda (3, 4)
hiicresinin degeri sifira esit olana dek birer birer
diisiiriilmelidir.

Tablo 3: iterasyon 1 icin tabu veri yapisinin yeni hali

2 3 4 5 6 17
110]0]0]0]0]O0
2 0]0]0]0]O0
3 310(01]0
4 0|00
5 010
6 0
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Sonraki iterasyonlarda daha fazla degistirilmis olan
ciftlerin daha az degistirilmesini saglayabilmek icin
ikinci bir tabu veri yapist kullanilabilir. Bu yapida
degistirilmis olan ¢iftlerin karsilik geldigi hiicredeki
deger arttirtlir.  Degistirmenin  hareket  degeri
hesaplanirken ikinci yapida yaralan deger ilave edilir.
Yukaridaki 6rnek igin ikinci tabu veri yapisinda 3.
satirdaki ve 4. kolondaki deger 1 olmus olsaydi (3, 4)
degistirme hareket degeri -4 + 1 = -3 olmus olacakt.
S6z konusu yapidaki degistirmelerin karsilik geldigi
hiicrelerdeki degerler probleme bagli olarak arttirilir. Bu
caligmada boyle bir ikinci tabu veri yapist kullanilmisg
ve her degistirmede birer arttirilmigtir.

2. TEK MAKINE PROGRAMLAMA PROB-
LEMININ COZUM MODELI

Bu ¢alismada tek makine programlama probleminin
¢Oziimii i¢in Colin ve Quinino’ nun (2004) gelistirmis
oldugu model temel alinmigtir. Modelde amag
fonksiyonu belirlenirken ii¢ kistas gz Oniinde
bulundurulmustur. Bunlardan ilki gecikmedir. Her
siparisin bitirilme tarihi asildiginda katlanilmasi gereken
maliyetler vardir. Bagka bir maliyet ise digerine gore
daha nadir goriilen erken tamamlama maliyetidir. Bu
daha ziyade siit iiriinleri gibi ¢abuk bozulan iiriinler i¢in
gecerlidir. Son kistas ise sipariglerin iiretimleri arasinda
makinelerin atil kalmasidir. Boylece model asagidaki
gibi sekillendirilmistir:

Jj 1 siparigler

d;: j° nin teslim tarihi

B;: j” nin islenmeye baslama tarihi

C;: j° nin iglenme siiresi

W;:j ye baslamadan 6nceki atil zaman

T}: j° nin gecikme siiresi = max{0, C;—d; + B}

Ej: j> nin erken bitirme siiresi = max{0, d;— C; - B;}

a;: j° nin gecikmesi durumunda birim siireye diisen
maliyet

B j° nin erken bitmesi durumunda birim siireye
diisen maliyet

y : Birim atil zaman maliyeti

gj(Cj): Cj’ ye baglt maliyet fonsiyonu = oj7j + fjEj

o (1)

Boylece amag fonksiyonu asagidaki gibi olur:

7={C.C,,..C,}=> min g(1) =Y g,(C))

iej

Nonas ve Olsen yapmis olduklari ¢alismada (2004)
sadece makinelerin atil kaldiklari siireleri minimize
etmeye caligmiglardir. Bdylece amag fonksiyonu
asagidaki gibi olmustur:
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min ZVK

iej

S6z konusu ¢alismada erken bitirme maliyeti
olmadigindan gecikme kisitlar igerisinde yer almustir.

T =0,3=1,..))

Cheng, Ng, Yuan ve Liu yapmis olduklar
calismada (2004) bu kez gecikmeleri minimize etmeye
calismiglardir.  Her  siparisin  gecikme  siiresi
agirliklandirilmistir(w;).  Boylece asagidaki  amag
fonksiyonu elde edilmistir.

min f(z)= Y wT,

Goruldigi gibi bu c¢alismada kullanilan amag
fonksiyonu yukarida bahsi gecen her iki amag
fonksiyonunu igerisinde bulundurmaktadir.

3. ALGORITMANIN TEMELLERI

Bu ¢alismada yukarida s6z edilen B vektorii siparis
baslangic  tarihlerini (bu  o6rnek  i¢in  giin)
bulundurmamaktadir. Vektordeki her bir indis giin
sayisint gostermekte, vektoriin o indisteki degeri ise o
giin  hangi  siparisin  islenmeye  baslandigim
gostermektedir. Buna gore B, = 0, 2.giin 0 numarali
siparisin islenmeye baslandigi anlamimni tagimaktadir.”
Tablo 4’ te gorildiigii gibi eger B; = -1 ise i giliniide
hicbir siparisin islenmeye baslamadigi anlami ortaya
¢ikmaktadir. Ancak bu kesinlikle i giinlinde makinenin
atil oldugu anlamina gelmez. Ornege gére C, = 2 ise 2.
giin baglanilan O.siparis 3.giiniin sonunda bitecektir.
Boylece B; = -1 olsa bile 3.glin makinenin ¢aligmakta
oldugu ortaya ¢ikmaktadir.

" siparisler ve giinler 1 yerine 0’ dan baglanarak
numaralandirilmistir.



Tablo 4: S giin ve 2 siparis icin 6rnek B vektorii

0
-1

1
-1

2
0

3
-1

4
1

i

B

Bu durumda W;=max{0, i.siparisin baslama giinii -
onceki siparisin baslama giinii - Onceki siparigin
islenme siiresi} olur. Yukaridaki Ornekte 0.siparisten
once bir siparis islenmeye baglamadigindan Wy=max{0,
2—-0-0}=2olur.

B vektdriin boyutu tim siparislerin islenme
stirelerinin toplamidir ve gunsay degiskeni ile temsil
edilmistir. Ancak bulunan gunsay degeri en geg¢ teslim
tarihine sahip siparisten diisitkse en geg teslim tarihine
yandaki gibi esitlenir.

ustuste = {

bi¢ciminde tanimlanir.

Bu ¢alismada kullanilan tabu veri yapist iki adettir
ve daha oOnce agiklandigi amagla ilki tabu yer
degistirmeleri isaretlemek, ikincisi ise daha fazla
gerceklesen  yer  degistirmeleri  cezalandirmak
maksadiyla  olusturulmustur.  Yapilan denemeler
sonucunda yukarida verilen 6rnekten farkli olarak hafiza
listelemede siparislerin giinlere yerlestirilmesinin daha
basarili sonuglar verdigi gortilmiistiir.

4. ALGORITMADA MALIYET HESAPLA-
MASI

Bu calismada tabu arama metodu kullanilarak
gelistirilmis olan algoritmada her bir siparisin islenme
maliyetini hesaplamak i¢in maliyethesapla adinda bir
yordam gelistirilmistir. Bu yordam bir geri doniis
degerine sahiptir ve bu deger yordam igerisinde sonug¢
isimli degiskende tutulmaktadir. Yordam 7 parametreye
sahiptir. Bu parametrelerden B, C, d vektordiirler.
Parametreler daha oOnce agiklanan niitasyonla aym
oldugu i¢in burada tekrar agiklanmayacaktir.

Yordamda 2 ile isaretlenmis olan satirda denklem
1 deki fonksiyona gore j siparisi icin maliyet
hesaplanmistir. Bu ¢alismada y 1 olarak
kullanilmustir. 3 ile isaretlenmis olan satirda ise eger j
siparisi kendinden once islenmeye baslayan siparis
tamamlanmadan islenmeye basliyorsa maliyet ¢ok
biiyiik bir sayi ile arttirllmaktadir. Boylece ayr1 bir kisit
olarak tanimlanmasi gerekmemektedir.
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Makinenin ayni anda iki siparisi birden islemesinin
miimkiin olmadigina daha 6nce deginilmisti. Ayn1 anda
makinenin iki siparisi birden isleyip islemedigi bir
siparis ~ tamamlanmadan  digerine  baslaniyorsa
miimkiindiir. Bunu temsil etmek igin {istiiste adinda bir
degisken kullanilmistir. Bu degisken 0 ise s6z konusu
siparigin bagka bir siparis ile ayni anda islenmemekte
oldugu anlasilmaktadir. Tersi durum igin degisken 1
degerini alacaktir. Buna gére mevcut siparis icin;

onceki siparisin baslama gunu + onceki siparisin islenme suresi > mevcut siparise baslama giinii = 1

onceki siparisin baslama gunu + onceki siparisin islenme suresi < mevcut siparise baslama giinii = 0

Prosediir maliyethesapla(j, gunsay, B, C, d, o, B;)

Basla
ustuste = 0
Onceki=0
Sonug =0

i=0 dan gunsay - 1 e kadar i’ yi birer arttir
Eger B; = -1 ise tekrar i

Eger B; #j ise

Basla

Onceki= ! + CB,-

Tekrar i
Bitir

Eger onceki > i ise ustuste = 1

T, =max{0,C, —d, +i}
E, =max{0,d, - C, —i}
W, = max{0,i — onceki}

Sonug :(aijj)‘i'(;Bijj)‘i'(lXVVj)
2



Eger wustuste = 1 ise sonug = sonug +
9.999.999.999.999 3)
Prosediirden ¢ik

Tekrar i

Bitir

5.TEK MAKINE PROGRAMLAMA PROB-
LEMININ COZUM ALGORITMASI

Tabu arama metodu ile bahsi gegen problemin
¢Oziim algoritmas1 ise 7 parametreden olusan bir
yordam ile asagida verilmistir. Bu parametrelerden
dongusayisi ¢Oziimii aramak ic¢in ka¢ iterasyon
gidilecegi bilgisini igeren, adaysayisi ise tablo 2’ de
gosterilen tabu arama metodunda aday yer degistirme
ciftlerinin sayisini temsil eden degiskenlerdir ve bu
calismada j X% 6 olarak belirlenmistir. Algoritmada
numaralandirilmis  kisimlarin  agiklamalar1  asagidaki
gibidir:

4. Yer degistirmeler sonucunda mevcut toplam hareket
degerini hesaplamak i¢in g vektorii kullanilmaktadir.
Buna gore foplam g = Zgl. olur.

iej

5. kuc, buy, deger isimli her biri adaysayisi

biiyiikliigiinde 3 vektor kullanilmigtir. Buna gore kuc, B
vektoriinde yer degistirme ¢iftlerinden kiigiik indisi, buy
ise indisi

biiyiik gostermektedir.

ile B

Boylece

« deg er, = Bkuci buy; yer

degistirdiginde elde edilen hareket degeri "dir.
6. Bu calismada iki tabu veri yapist kullanilmistir.
Bunlardan ilki dongiisel hareketleri engellemek igin
kullanilmakta olan “fabu_veri yapisi1” dir. Belli bir
siparigin belli bir giine koyulmasini bir siire engellemek
maksadiyla kullanilmistir. Buna gore
tabu_veri yapisily, = 5 ise O.sipariy 5 iterasyon
Ikinci

stiresince  4.giine yerlestirilmemelidir. yapi1
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tabu_veri_yapisi2 ise daha Once ac¢iklandigr gibi bir
siparigsin daha fazla denendigi tarihlere daha az sans
verme amactyla kullanilan ceza tablosudur.

7. Burada initilate isimli bir yordam ile baslangicta B
vektoriinde sipariglerin tesadiifi olarak yerlestirilmesi
saglanmustir.

8.eniyi_B vektoriine o ana kadar en az maliyete sahip B
vektorii kopyalanir.

9.Aramaya baglandiktan itibaren her siparis sayisi * 20
iterasyonda bir bozulmus olan B vektoriine eniyi B
vektorii kopyalanir ve aramaya devam edilir. Bu kisim
denemelerle tespit edilmis ve daha hizli sonuca
ulasilabildigi goriilmiistiir.

10.Aday degisim giftleri birbiriyle ayni olmamali ve
herhangi bir ¢iftte B vektoriinde siparis olmayan
tarihlerdeki degerler yer degistirilmemeli. Aksi halde,
yapilan bosa hesaplama yiikiinden baska bir sey

olmayacaktir. Boylece Bkuci = Bbuy,- ise kuc;, =

buy; veya B vektoriinde her iki deger -1° dir ve yeniden
kuc;, buy; se¢ilmelidir.

11. Tabu veri yapisinda herhangi bir siparisin belli bir
giine yerlestirilmesi “tabu” olarak isaretli ise o zaman
bu siparisin o giline yerlestirilme olasiligin1 diisiirmek
icin olduk¢a biiylik bir say1 hareket degerine ilave
edilmelidir.

12. Elde edilmis olan adaysayisi kadar degistirme cifti
aday1, en kiiclik hareket degerinden biiyiik olana dogru
siralamak i¢in sirala isimli bir yordam kullanilmaktadir.

Buna gore deger, en kiigiik hareket degerine sahip

olacaka ve B kuc, lle Bbuyo yer degistirecektir.



Prosediir tabuarama(j, d, C, o, [P, dongusayisi,
adaysayisi)
Basla
g = j biiytikliigiinde bir dizi
(4)
kuc = adaysayisi biiytikliiglinde bir dizi
buy = adaysayisi biiyiikliigiinde bir dizi
deger = adaysayisi biiytikliiglinde bir dizi (5)
gunsay =0
Saya¢ =0

i=0danj- 1 e kadari’ yi birer arttir
gunsay = gunsay + C;
Eger sayag < d; ise sayag¢ = d;
Tekrar i
Eger gunsay < sayag ise gunsay = sayag
B = gunsay biiyiikligiinde bir dizi
eniyi_B = gunsay biiyilikliigiinde bir dizi
Tabu_veri_yapisil = j* ye gunsay biiyiikliigiinde iki
boyutlu bir dizi
Tabu_veri_yapisi2 = j’ ye gunsay biiyiikliigiinde iki
boyutlu bir dizi 6)
temp =0
i =0 dan gunsay — 1’ e kadar birer arttir
Bi =-1
Tekrar i
initilate(j, gunsay, B)
toplam _g=0
i=0danj— 1’ e kadar birer arttir
g; = maliyethesapla(i, gunsay, B, C, d, o;, ;)
Toplam_g = g; + toplam_g
Tekrar i
eniyi_g =toplam g
eniyi B = copy(B)
saya¢ = 0 dan dongusayisi — 1’ ¢ kadar birer arttir
Eger (sayag¢ + 1) mod (dongusayisi div (j * 20)) = 0
ise B = copy(eniyi_B) ©)
i =0 dan adaysayisi — 1’ e kadar
Tekrar etmeye bagla
Bayrak = yanlis
kuc; = 0 ile gunsay — 1 arasinda rastgele tamsay1
buy; = 0 ile gunsay — 1 arasinda rastgele tamsay1

B, >B

()

®)

Eger kucl. buyl ise
Basla

temp = kuc;

kuc; = buy;

buy; = temp
Bitir

eger B kuc; = B buy; ise bayrak = dogru

Degilse
temp = 0 dan i — 1’ e kadar birer arttir
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eger (kuciemp = kuc;) ve (buyiem, = buy;) ise
basla
bayrak = dogru
dongiiden ¢ik
bitir
tekrar temp
bayrak = yanlis olana kadar tekrar etmeye
devam et

temp = B
B
B

(10)
kuc;

B

kuc; = 7 buy,

buyi =temp
eger ( Bbuyi >-1) ve( Bkuci >-1) ise
basla

deger; = max {maliyethesapla( B kuc, , gunsay,

a

B, C,d,

Bkuc,- > ﬁBkuci ),

maliyethesapla( Bbuyi, gunsay, B, C, d,

04
Bbuyl- ,ﬁBbuyi )}

deg er, = deg er; + max{tabu _veri _yapisi2, ..,
tabu _veri _yapisi2, . }

bitir

degilse eger ( Bbuy[ >-1) ise

bagla

deger; = maliyethesapla( Bbuyi , gunsay, B, C, d,
ﬂ B buy; )

deg er, = deg er; + tabu _veri _ yapisi2,

>

(04
l;b”yi

bitir
degilse eger ( Bkuci >-1) ise
basla

deger; = maliyethesapla( B kuc; , gunsay, B, C, d,

aBkuci aﬂBkuci )



+tabu_veri _apisiZ, .
bitir
eger ( Bkuci >-1)ve
(fabu _veri _ yapis iy, b, >0,

ise
deger; = deger; + 99.999.999

eger ( B buy, >-1) ve

(fabu _veri _ yapisil By, e, 0,
ise deger; = deger; + 99.999.999 (11
temp = B kuc;
B kuc, = B buy;
Bbuyl =temp
Tekrar i
sirala(kuc, buy, deger, adaysayisi) (12)
toplam_g =0

i=0danj— 1’ e kadar birer arttir
temp = 0 dan gunsay — 1’ e kadar birer arttir
eger tabu_veri_yapisil;emp > 0
tabu_veri_yapisil;em, = tabu_veri_yapisilj emp — 1
tekrar temp
tekrar i

ise

eger “huc, >-1 ise

bagla

tabu _veri _yapisil B by = J

tabu _veri _yapisi2

kucq buyy
tabu _veri yapisi2 By by T 1
bitir
eger buy, > -1 ise
basla
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tabu veri yapisil By dhicy =

tabu _veri _ yapisi2 By iy =
tabu veri yapisi2 By ey T 1
bitir

temp = B
B
B

i=0danj— I’ e kadar birer arttir
g; = maliyethesapla(i, gunsay, B, C, d, o;, ;)
toplam_g = g; + toplam_g
tekrar i
eger toplam_g <eniyi_g ise
basla
eniyi_g=toplam g
eniyi B = copy(B)
bitir
tekrar sayag
bitir

kuc;

B

kuc, = ' buy;

buyi = temp

SONUC

Bu c¢alismada tabu arama metodu kullanilarak
makine programlama problemi tablo 5’ te goriilen 6rnek
20 siparig verisine uygulanmistir. S6z konusu veriler
tamamen bilgisayar ile tesadiifi olarak secilmistir.
Boylece giinliilk hayatta karsilasilma olasiligi daha
disik ancak ¢oziimii daha glic bir problem ortaya
cikarilmistir.  Ornegin 4 numarali siparis 8.giiniin
basinda bitmis olmasi gerekirken, 16 numarali siparis
10.gliniin basinda bitmis olmalidir ve bu siparisin
islenme siiresi 4 giindiir. Ayrica makinede ayn1 anda iki
siparisin islenemedigi daha once agiklanmusti.

Boylece tabu arama metoduyla gelistirilen
algoritma ile problemin minimum maliyetli ¢oziimi
arastirildiginda tablo 6’ da yer alan ¢6ziim B vektori
bulunmustur. Maliyet ise 82.61 br. dir. Sonuglar
incelendiginde mantikli oldugu goriilmektedir ve tabu
arama metodunun bu tiirden bir problem icin
kullanilabilecegi sonucuna varilmaktadir.



B(i)

B(i)

B(i)

B(i)

B(i)

B(i)

B(i)

B(i)

B(i)

B(i)

Tablo 5: Ornek problem verileri

islenme Gecikme Erken Bitme
Teslim Tarihi
Siiresi Maliyeti Maliyeti

d(0)= 1 C(0)= 1 | a(0)= 8,61 |B(0)= 1,01

d(1)= 28 | C(1)= 4 |a(1)= 3,19 |B(1)= 0,81

d(2)= 38 | C(2)= 3 |a(2)= 0,82 |B(2)= 2,37

d(3)= 8 C(3)= 4 |a3)= 0,60 |B(3)= 1,47

d(4)= 92 | C(4)= 2 |a(4)= 7,75 | B4)= 1,64

d(5)= 70 | C(5)= 4 |a(5)= 7,18 | B(5)= 1,53

d(e)= 17 | C(6)= 2 |a(6)= 4,66 | B(6)= 1,23

d(7)= 83 | C(7)= 2 | a7)= 4,82 | B(7)= 0,75

d(8)= 88 | C(8)= 2 |a(8)= 7,73 | B(8)= 4,88

d(9)= 50 | C(9)= 5 [a(9)= 8,27 | B(9)= 0,10

d(10)= 15 |C(10)= 2 |a(10)= 5,01 [B(10)= 0,11

d(11)= 60 |C(11)= 1 |a(11)= 7,74 |B(11)= 3,25

d(12)= 77 |C(12)= 4 |a(12)= 5,58 |B(12)= 1,03

d(13)= 68 |C(13)= 3 |a(13)= 9,55 |B(13)= 3,22

d(14)= 100 |C(14)= 2 |a(14)= 6,76 |B(14)= 1,48

d(15)= 10 |[C(15)= 4 |a(15)= 4,95 |B(15)= 4,41

d(16)= 51 C(16)= 3 |a(16)= 9,53 |B(16)= 3,42

d(17)= 35 [C(17)= 1 |a(17)= 7,05 [B(17)= 4,94

d(18)= 78 |C(18)= 4 |a(18)= 1,98 |B(18)= 0,72

d(19)= 91 C(19)= 4 |a(19)= 5,89 |B(19)= 4,32

Tablo 6: Algoritma ile bulunan B vektorii

1 2 3 4 5 6 7 8
0 3 -1 -1 -1 15 -1 -1
1 12 13 14 15 16 17 18
-1 -1 10 -1 6 -1 -1 -1
21 22 23 24 25 26 27 28
-1 -1 -1 1 -1 -1 -1 -1
31 32 33 34 35 36 37 38
-1 -1 -1 17 2 -1 -1 -1
41 42 43 44 45 46 47 48
-1 -1 9 -1 -1 -1 -1 16
51 52 53 54 55 56 57 58
-1 -1 -1 -1 -1 -1 -1 -1
61 62 63 64 65 66 67 68
-1 13 -1 -1 5 -1 -1 -1
7 72 73 74 75 76 77 78
12 -1 -1 -1 18 -1 -1 -1
81 82 83 84 85 86 87 88
7 -1 -1 -1 8 -1 19 -1
91 92 93 94 95 96 97 98
4 -1 -1 -1 -1 -1 -1 14
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Bu galismada, Li ve Ng (2000) tarafindan analitik ¢6ziimii tiiretilen optimal portfoy stratejisinin uygulamada
kullanimi {izerinde durulmaktadir. Ayni zamanda, Istanbul Menkul Kiymetler Borsasi verileri kullanilarak ortalama-
varyans etkin sinir1 elde edilmektedir. Son olarak Markowitz modeli ile géz oniine alinan modelin risk ve beklenen
getiri parametrelerine etkisi karsilastirilarak arastirilmistir.

Anahtar Sozciikler: Dinamik programlama, Dinamik Portfoy Sec¢imi, Cok Donemli Ortalama-Varyans Portfoy
Secimi

DYNAMIC PORTFOLIO SELECTION and an APPLICATION

This paper focuses on the usage of analytical optimal portfolio policy and the analytical expression of the mean-
variance efficient frontier derived by Li and Ng (2000) for the multiperiod mean-variance formulation. The
multiperiod optimal portfolio policy is obtained by using the Istanbul Stock Exchange data. Finally, the impact of
the model on the risk and return parameters compared to Markowitz’s single period model is analyzed.

Key Words: Dynamic Programming, Dynamic Portfolio Selection, Multiperiod Mean-Variance Portfolio Selection
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GIRIS

Portfoy secimi, varhigm belirli yatirim araglan
arasinda en uygun bicimde dagitilmas1 olarak
adlandirilabilir. Portfdy se¢imi Harry Markowitz’in
1952 yilinda gelistirdigi ortalama-varyans formiilasyonu
(Markowitz,1952,5.77-91) ile duragan portféy sec¢imi
probleminin ¢éziimii i¢in temel olusturmus ve modern
finans teorisinin de baslangici ve diger bir ¢ok teorinin
de dayanak noktas1 olarak kabul edilmistir (Yao,Zhang
ve Zhou,2003,5.279).

Markowitz ile birlikte risk kavrami, bir varligm
beklenen getiri oraninin standart sapmasi veya varyansi
olarak tanimlanmaya baglamistir (Altay,2004,s.13).
Markowitz, bu ¢alismast ile birlikte, yapilan yatirimin
beklenen  getirisi  maksimize  edilirken, riskin
¢esitlendirme yoluyla diisiik tutulmasini saglamis ve bu
sayede uzun yillar bir ¢ok aragtirmacinin ilgisini ¢ekmis
ve bu caligmasi ile 1990 yili Nobel 6diiliine layik
goriilmiistiir (Pedron,1998,s:2). Markowitz tarafindan
temelleri atilan Modern Portfoy Teorisi tek periyotlu bir
yatirnm siirecini goéz Oniine almaktadir. Markowitz
modeli’nde yatirimer ilgili periyot i¢in optimal yatirim
stratejisini belirleyerek, donem sonuna kadar portfoy
agirhiklarinda hicbir degisiklikte bulunmamaktadir. Bu
ise modelin en biiyiik eksikligi olarak belirtilebilir.

Markowitz’in tek donemli modeli ile secilen
portfoy agirliklarinin  zaman igerisinde sabit kalip
kalmayacagr veya ¢ok donemli optimum yatirim
kararlar ile tek donemli yatirnm kararlar1 arasindaki
iliskinin ~ varligi  yatinmeilar tarafindan  siklikla
sorgulanmigtir (Oberuc,2004,s:219). Markowitz
ortalama-varyans portfdy sec¢imi, finans teorisinde bu
kadar 6nemli bir yere sahip olmasina ragmen, uzun
vadeli yatinm hedefleyen yatirnmeilarin taleplerini
kargilayamamasi ve islem maliyetlerini goz Oniinde
bulundurmamasi sebebiyle dinamik portfdy secimi
problemlerine cevap verememektedir.

Bu c¢aligmada, portfoy secimi probleminin ne
sekilde dinamik hale doniistiiriilebilecegi Istanbul
Menkul Kiymetler Borsast verileri kullanilarak
gosterilmeye ¢aligilacaktir. Bu noktada dinamik portfoy
se¢iminin getirdigi faydalarin arastirilmasi
hedeflenmektedir. Ele aliman modellerin Tiirkiye
piyasalarina uygunlugunun irdelenmesi
amaglanmaktadir. Bunun yaninda, Markowitz modeli ile
de portfoy se¢imi yapilarak bu sayede ileride gézoniine
almacak  modeller ile  karsilastirma  imkani
saglanmaktadir. Bir sonraki adimda, portféy sec¢imi
probleminin dinamik hale doniistliriilmesi ile yatirim
kararlarinda meydana gelecek degisiklikler ve bu
degisikliklerin yatirim periyodu sonunda beklenen getiri
ve risk parametrelerine etkileri sorgulanmaktadir.
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1.ILGILI CALISMALAR

Dinamik portfoy secimi {lizerine yapilan ilk
calismalarda, tek periyotlu portféy se¢imi probleminin
donem  sayisinin  arttirllarak  yatirim  ufkunun
genisletilmesi iizerine yogunlagilmistir. Cok doénemli
portfdy se¢im probleminin analitik olarak ¢oziimi
lizerine yapilan caligmalarin bir¢ogunda arag¢ olarak
dinamik programlama kullanilmistir. Duragan portfoy
secimi probleminin analizi ile yola ¢ikan Mossin(1968),
donemsel getiri oranmmi  temel alarak dinamik
programlama yaklasimi ile modeli ¢ok dénemli portfoy
se¢imi problemine uyarlamigtir. Mossin, ¢ok doénemli
portfdy se¢imi probleminde modelin dogru bir bigimde
kurulabilmesi ig¢in yatirimecmin donemsel toplam
varligmin g6z Oniinde bulundurulmas: gerekliligini
vurgulamistir. Belirli bir varlik miktarinin farkli hisse
senetlerine yatirilmas:t ile baslayan siiregte ikinci
donemde gecerli olacak portfoy stratejisi gerceklesen
varllk  seviyesi g6z  Oniinde  bulundurularak
kararlagtirilmaktadir. Aynmi zamanda, her bir portfoy
stratejisi dizisinin bir onceki dénemde alinan yatirim
karart ve gelecekteki  olasilik dagilimlarina bagh
oldugunun altin1 ¢izmektedir. Son déneme ulasilmasi ile
birlikte portfoy stratejisi, klasik tek donemli ortalama-
varyans portfoy secim modeli ile elde edilmektedir.
Farkli periyotlardaki donemsel getiri oranlarinin
istatistiksel ~olarak bagimsiz olmast ve islem
maliyetlerinin goz ardi edilmesi halinde, siire¢ geriye
dogru calistirilarak ilk donem igin optimum portfoy
stratejisi elde edilmektedir.

Cok donemli ortalama-varyans portfoy secimi
modelinin  formiilasyonu ve ¢oziimii konusunda
Samuelson(1969), kisilerin uzun vadede bekledikleri
fayday1 maksimize edecek bigimde yatirim ve harcama
kararlarni  modellemistir.  Samuelson,  bulunulan
noktada biitiin bir hayat boyu harcama ve yatirim ig¢in
verilecek kararlarin uzun vadede riski arttirict herhangi
bir etkisi bulunmadigini1 gostermistir.

Daha sonra bu calisgma Merton(1969) tarafindan
stirekli-zamanli  tiiketim ve yatiim  kararlarinin
alinabildigi  bicimde  gelistirilmistir. ~ Samuelson
tarafindan gelistirilen ¢ok donemli yaklasimda, ardisik
olarak her donem i¢in yatirim ve tiiketim kararlarinin
almabildigi stokastik programlama problemi
tiretilmistir. Model optimal kararlarin  baslangic
yatirmmimin bir fonksiyonu bigiminde elde edilmesine
olanak saglamaktadir. Olusturulan model ¢dziilerek her
donem igin riskli ve risksiz varliga ne kadar yatirim
yapilacagi ve her donem igin optimum tiiketim miktari
elde edilebilmektedir.

Chen, Jen ve Zionts(1971) degisen i¢ ve dis
faktorlere bagh olarak portfoy agirliklariin dénemsel
olarak yeniden gozden gegirildigi bir yaklasim ortaya
koymuslardir. Her bir dénem piyasaya yeni bilginin



ulagmasi ile son bulmaktadir. Modelin islerligi, yeni
bilginin maliyetinin olmamasi ve islem maliyetlerinin
sifir olmasi varsayimlarina dayanmaktadir. Yazarlara
gore portfoy agirliklarinin degistirilmesine, gdzden

gecirmenin marjinal faydasi gbdzden gegirmenin
marjinal maliyetine esit oluncaya dek devam
edilebilmektedir.

Duragan portfoy seciminde oldugu gibi, ¢ok
donemli portfoy seciminde de islem maliyetlerinin
optimum portfdy stratejisinin belirlenmesinde biiyiik
etkileri olmaktadir. Dumas ve Luciano(1991) tarafindan
gergeklestirilen ¢alismada islem maliyetlerinin optimum
¢oziime etkileri irdelenmistir. Bu ¢alismada belirli bir
noktaya kadar elindeki varligi harcamayan bir yatirimci
g6z Oniine alinmigtir. Yatirimer o noktaya ulagildiginda
elindeki tiim varligi yatirnm kararlarina doniistiirerek
beklenen faydayir maksimize etmektedir. Tiiketimin
geciktirilerek portfoy stratejisine doniistiiriilmesinin
ertelenmesinde temel hedef, miimkiin oldugunda
duragan bir yatirim karari elde etmedir. Ayn1 zamanda
caligmada siirekli- zamanli model igin de ¢6ziim Onerisi
gelistirilerek her iki durumda meydana gelen yatirim
kararlar1 kargilastiriimaktadir.

Cok donemli ortalama-varyans portfoy se¢imi
konusunda yapilan bir diger c¢alismada Elton ve
Gruber(1974), ¢ok donemli getiri oranlarinin beklenen
faydasin1 gelecekteki ¢ok donemli getiri oranlarinin
geometrik ortalamasi ile karsilastirmiglardir. Yine belirli
bir noktada yatirimecinin beklenen faydasinin maksimize
edilmesi hedeflenmis ve getirilerin belirli bir dagilima
bagli olarak degistigi ve degismedigi durumlar igin
beklenen fayda incelenmistir. Optimalligin elde
edilebilmesi i¢in geometrik ortalamanin maksimum
degeri ile nihai varligin beklenen faydasmin birbirine
yakinsamasi gerekliligi sonucuna ulagilmustir.

Hakansson(1971) ise duragan ortalama-varyans
portfoy seciminin ¢ok donemli ortalama-varyans
portfdy secimine genisletilmesini, herhangi bir

yatirimcinin ¢ok donemli  beklenen ortalama bilesik
getiri oranmi maksimize etmek istemesi halinde bu
amag ile tutarli tek bir von Neumann-Morgenstern fayda
fonksiyonunun bulundugunu ispatlayarak
genellestirmistir. Elde edilen fayda fonksiyonu monoton
artan olmakla birlikte, tek periyotlu yaklasimda
ortalama-varyans etkin bir portfdy olusturmamaktadir.
Hakansson c¢alismasinda riskin dagitilmasinin  gok
donemli optimum sonuca ulagmada bir zorunluluk
oldugunu vurgulamistir.

Son olarak Li ve Ng(2000) yine dinamik
programlama yaklagimini kullanarak ve donemsel getiri
oranlarmin istatistiksel olarak bagimsiz  oldugu
varsayimi altinda cok dénemli ortalama-varyans portfoy
se¢imi problemi igin bir analitik ¢6ziim elde etmis ve
etkin sinir elde edilmistir.

Li ve Ng, ortalama-varyans formulasyonunu
¢oziimii daha kolay olan bir yardimci probleme
dontistiirerek her bir donem i¢in optimum portfoy
stratejisini elde etmektedir. Oncelikle riskli varliklardan
olusan portfoy goéz Oniine alinirken, portfoye risksiz
varligin da eklenmesi ile birlikte problem daha
genellestirilmis bir hale doniismektedir. Bu c¢alisma
kapsaminda da Li ve Ng tarafindan gelistirilen dinamik
programlama yaklasimi benimseneceginden modelin
ayrintilar1 takip eden boliimlerde agiklanacaktir.

2.MODELIN OLUSTURULMASI

Cok donemli portfdy segiminde temel amag
yatirirmecinin uzun vadede yatirimdan bekledigi faydayi
maksimize  edecek  yatinm  stratejisi  dizisini
belirlemektir. Bagka bir deyisle, donemsel olarak her bir
hisse senedinden elde ne kadar bulundurulacaginin
hesaplanmasidir. Eldeki varligin donemsel olarak hisse
senetlerine atanmasinda modelin yaklagimi, yatirirmcinin
talepleri dogrultusunda, varyansin minimize edilmesi,
beklenen getirinin maksimize edilmesi veya beklenen
getiri orani ve varyansin lineer kombinasyonunun
maksimize edilmesi olarak i¢ farkli bigimde ele
almabilmektedir (Li ve Ng,2000,s.388). Bu boliimde
cok donemli ortalama-varyans formiilasyonu
aciklanarak modelin tek periyotlu duragan Markowitz
ortalama-varyans  portfdy = se¢im  modeli ile
kargilagtirilmasi {izerinde durulacaktir. Bu amagla (n+1)
riskli hisse senedinden olusan bir sermaye piyasasi géz
Oniine alinarak, her bir hisse senedinin donemsel getiri
oraninin rassal oldugu varsayilmaktadir.

Baglangic varligi x, olarak kabul edilerek (n+1)
riskli hisse senedine atanacaktir. Mevcut varlik birbirini
takip eden (T-1) dénem siiresince (n+1) hisse senedine
kararlastirilan portfoy stratejisi uyarinca dagitilacaktir.
Belirtilen (n+1) adet hisse senedinin periyodik getiri

orani, €, iinci hisse senedi i¢in t aninda rassal getiri

. 0 .1 nfl ..
orani olmak iizere €, = [et ,et,---,et] bigiminde

tanimlanmaktadir. Donemsel getiri orani, her bir hisse
senedinin goz ontine alinan donem igerisindeki ortalama
getirisine  karsilik gelmektedir. Hisse senetlerinin
donemsel ortalama getirileri birbirinden bagimsiz olmak

Ee,) = [E(e*),E(e'), -, E(e")]" olarak

uzere
gosterilebilir. Benzer bigimde kovaryans matrisi
asagidaki gibi tanimlanmaktadir.
Gioo °° Oon
Cov(e)=| : . (1)
Gt .0n Ot



Kovaryans matrisinde yer alan o,, ifadesi ile t
aninda n inci hisse senedinin kendi fiyat hareketlerinden
kaynaklanan degisimi, baska bir deyisle varyansi

gosterilmektedir. x, , tinci donemin baslangicinda
yatirimeinin toplam varligt olmak iizere,
u, ;i=12,---,n iinci hisse senedine t.inci

donemin baglangicinda yatirilan varligin - miktarim
temsil etmektedir. n adet hisse senedine ayrilan varlik
miktar1 boylelikle tanimlanmis olmaktadir. Sifir indeksi
ile tamimlanan diger hisse senedine t.inci ddnem
baslangicinda ayrilan miktar ise,

n
0 i
u, =X, — z u,
i=1
seklinde tanimlanir. Cok dénemli ortalama-varyans
portfoy se¢imi ile aranan,
0 .1 r .
z[utauta”'au?] >t=0a1a2a”'aT_1
tanimlanan yatirim stratejisidir. Bu yatirim stratejisi iki
farkli matematiksel formda gosterilebilir.

(@ (Var(xr))

onceden belirlenen bir seviyeyi gecmeyecek bigimde

@)

ile

Birinci formda, varyans

nihai varligin beklenen degerinin ( E(x;)) maksimize

edilmesi s6z konusudur. Model asagidaki gibi
tanimlanabilir.
Problem1(c): max { E(x; )}
Var(x,)<o
= { zu;jef
i=1

=x +PNu,  =0,1,2--T1

3)

(ii) Ikinci formda, nihai varligin beklenen

degeri (E(x;)) oOnceden belirlenen belirli bir

seviyeden daha kiigiik olmayacak bi¢cimde  nihai

varligin varyansinin ( Var(X ) ) minimize edilmesi s6z
konusudur. Model asagidaki gibi tanimlanabilir.

Problem?2(€) :min {Var(x, )}

E(x,)=e

w3 { - Je

=e’x +Plu, t=0,12-T-1
@
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Her iki durumda da P, simgesi ile gosterilen vektor,
risksiz faiz oranini asan getiri oranini temsil etmektedir
ve asagidaki gibi tanimlanir.

P=

t

(BB

t t

B =[(e-due-d )@ )] (5)

Bu noktada, E(eel)=Cov(e )+E(e )E(e]) 0Ozelligi

dikkate almarak E(etetT) matrisi hesaplanabilir. Her

donem boyunca pozitif semi-definitlik kosulu goz
oniinde  bulundurulmalidir.  Pozitif semi-definitlik
asagida belirtildigi bicimde tanimlanabilir.

E((e')) E(elel) E(ele)
E 1 0 E 142 E 1 n

Eleel )= (ee) E((e)") (€el) |5 oot =L T -1
E(ele!) E(ele)) - E((€))

(6)

(5) ve (6) numaral: esitlikler bir arada diisliniilecek
olursa (6) esitligi asagidaki gibi diizenlenebilir. Bu ise

E(P, PtT )>0 sonucuna varmamiza yol agacaktir.

{E((é)f) E(é’PT)}

EEW) HRP)
100 S R
11 -0 o1 0
He(e)) >0 W=0L--;7-1
10 -1 00 -1

O]

E(P,P) matrisi tek donemli duraan portfSy

seciminde yer alan kovaryans matrisinin ¢ok doénemli
dinamik portfoy secimindeki karsiligidir ve zaman
icerisinde  hisse  senetlerinin  birbirine  bagimh
degisimlerini temsil etmektedir. Yine (7) esitliginin sol
tarafi dikkate alinarak, baska bir deyisle, burada goriilen
matrisin determinanti alinarak asagida verilen sonuca
ulasmak miimkiin olacaktir.
E((e’ ) )-E(e'PT )E'(PP] )E(’P,)>0  Vt=0,1,--,T-1 (8)
Problemin (3) veya (4) gibi iki farkli formda
verilmesinin yatirimei agisindan en Onemli faydasi,
nihai varligin beklenen degerinin maksimize edilmek
istendigi durumlarda yatirnmemnin karsilayabilecegi
varyans seviyesinin belirlenmesi veya riskin minimize
edilmek istendigi durumlarda yatirnmcinin bekledigi
getiri seviyesinin tespit edilmesine olanak saglamasidir.



Yatirimci agisindan, modelin fayda
maksimizasyonu yerine bu sekilde kurulmasi daha
kolaydir ve yatirimecinin amacinin daha subjektif olarak
karsilanmasini saglamaktadir. Ancak bahsedilen formlar
disinda ¢ok donemli ortalama-varyans portfdy segim
modeli yatinmcinin  bekledigi faydayr maksimize
edecek bicimde asagida belirtilen formda da kurulabilir.

E(w): max{E(xT)—wVar(xT)}

9
t=01-T—1 ©)

0 T
X =€ % +Pt U,

Her ii¢ modelin de optimum ¢6ziimii ¢ok dénemli
bir portfdy stratejisidir ve her dénem basinda alinmasi
gereken yatirim kararlari dizisini temsil etmektedir. Cok
donemli portfoy stratejisi asagidaki gibi tanimlanabilir.

= {Moaupﬂza”'aHTA}
o || 1y || m T
R A (10)
Mo | [k ] [M2 M

Bagka bir deyigle , 7w t inci donem basinda mevcut
varlig1 (x;) o donem boyunca gecerli olacak portfoy
kararmna () karsilik gelen yatirim stratejisidir.

TS
uf | ri(x,) an
ul | K (xy)

Herhangi bir ¢gok donemli portfoy stratejisinin (TE*)

etkin  olabilmesi igin, E(XT)|7T > E(XT)L; veya

Var(x )|TI < Var(xy)

tanesini kesin olarak saglayan bir portfdy stratejisi var
olmamalidir. (3) ile verilen problemde yer alan ¢ veya
(4) ile verilen problemde yer alan € parametreleri i¢in
degisik degerler verilerek etkin sinirin elde edilmesi
miimkiin olacaktir.

(9) ile verilen modeldeki w parametresi riskten
kagmma katsayisim temsil etmektedir. Yukarida

bahsedilen 7~ etkin portfoy stratejisi (9) ile verilen

kosullarindan en az bir

*
s

problemi ¢6zdiigii gibi, ¢ = Var(xT)Lrt kisiti altinda

(3) ile verilen problemi ve €= E(XT)|n* kisiti altinda

(4) ile verilen problemi ¢dzmektedir. w parametresi ile
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temsil edilen riskten kaginma katsayis1 asagidaki gibi
tanimlanmaktadir.

_ OE(x1)
~ OVar(x;)

Riskten kaginma katsayisi, nihai varligin beklenen
degerinin nihai varligin varyansina goére kismi tiirevi
almarak elde edildiginden dolayi, bir anlamda
yatinmcinin riske karst duyarliligini  gdstermektedir.
Baska bir ifadeyle, yatirnmcinin bir birim riske daha
katlanmak i¢in bekledigi ek getiri orani olarak da
adlandirilabilir. Dolayisiyla, yatirnmci hakkinda bu
bilginin edinilebildigi durumlarda ¢ok donemli
ortalama-varyans portfdy secimi probleminin optimum
¢Oziimil, (9) ile verilen problemin ¢dziilmesi neticesinde
elde edilebilecektir. Bu ¢alisma kapsaminda problemin
optimal ¢odziimiinden g¢ok uygulamadaki etkileri g6z
Oniline alinacagindan (9) probleminin optimal ¢6ziimi
EK-1’de agiklanmaktadir.

(12)

3.VERILER ve MODELIN TEST EDIiLMESI

Tiimil riskli varliklardan olusan portfoy se¢imine 6rnek
olarak kullanilan beklenen getiri ve kovaryans matrisi
verileri, IMKB’de islem goren hisse senetlerinden
Akbank(A), Garanti(B), Migros(C) ve Tiiprag(D)’in
12.03.1999- 03.04.2003 tarihleri arasinda gilinliik
kapanis fiyatlarindan yola cikilarak elde edilmistir.
Baglangigta yatirimcinin bir birim varligi oldugunu
varsayarak Oniimiizdeki dort giin icerisinde olusacak
(T 4) optimum portfoylerin elde edilmesi
hedeflenmektedir. Amag¢ yatirimeinin nihai varhigmin
beklenen degerini, portfoy riski 2 degerini asmayacak
bigimde maksimize etmektir.(c =2) Her bir hisse
senedinin bahsedilen donem igerisindeki ortalama
getirisi sirasiyla,

E(e*)=1,002706, E(e®) =1,002566 ,

E(etc) =1,001446 ve E(e?) =1,001679

olarak hesaplanmustir. Belirtilen donem i¢in kovaryans
matrisi asagida verilmektedir.

0001753 0001481 (001036 0001117

10001481 000285 0001042 0001186

€)= ; 1=0123
0001036 0001042 0001378 0,000097
0001117 000118 0000097 0001699
Ornegin  yukarida kovaryans matrisinde gdriilen

0,001117 degeri A hisse senedi ile D hisse senedi
arasindaki kovaryans terimini belirtmektedir. Baska bir
deyisle bu deger, A hisse senedinin fiyat hareketlerinde
meydana gelen degisimin, D hisse senedinin fiyat
hareketlerinden kaynaklanan kismu olarak
yorumlanabilir. En diisiik ortalama getiri oranina sahip
olan hisse senedini baz kabul ederek getiri vektori
asagidaki gibi olusturulur. Ornegin getiri vektoriiniin



birinci bilegeni; A hisse senedinin beklenen getirisinden,
baz hisse olarak secilen C hisse senedinin beklenen
getirisinin ¢ikartilmasi ile elde edilecektir.

A __C, p_cff
E(Pt):[et —€. ;€ ¢ —et]

=[0,00126; 0,00112; 0,000233]"  t=0,1,23
P, vektori kullanlarak E(P,P') matrisi elde

B C.
¢ —€¢s5C

edilebili. E(P,P) matrisi tek donemli duragan

portfoy segiminde yer alan kovaryans matrisinin ¢ok
donemli dinamik portfdy segimindeki karsiligidir ve
zaman igerisinde hisse senetlerinin birbirine bagiml
degisimlerini temsil etmektedir.

¢'—ef
E(PPT )= E| [ e —eC |(ef—ef e —eS &P —ef)
D_ C
& —¢
- z
4 4,0 LA B _ A,C 4 4,C
(e, ) —2e’e efe —efe e'e’ —e'e
2 2
2 B,C o (,C D C c
+(elc) —€e +(er ) —€ ¢ +(er )
2
A_B A B_D B
ee? —el'ef (e,B) —2efef e’el —ele
=B e eV 2 b, (,C
—€ ¢ +(er ) +(e,C) €4 +(ez‘ )
2
A,D _ LA,C B,D _ ,B,C
elel —elet  elef —elel (e,D) —2ePef
2 2
D C c c,D c 2
—-ee, +(e, ) —-e e, +(el ) +(etC)

0,00106 0,00078 0,00047
0,00078 0,00157 0,00053
0,00047 0,00053 0,00109

Yukarida agiklanan hesaplamalar gergeklestirilirken
E(etetT) =Cov(e,) +E(e, )E(etT)

6niinde bulundurulmahidir. Benzer bigimde E(etCPtT)

;1=0,123

bagintist  goz

vektorii agagidaki gibi elde edilir.

2 2
“ B C c\*
) el (ef)

=[0,00092 0,00079 -0,00015],

D _C
€ e -

E(e‘P )= E[e;‘ef' ~(ef

: ()]

t=0,1,2,3

Dénemsel olarak optimum portfoylin ve etkin smnirin
elde edilebilmesi igin W,v, T ve a, b, ¢
parametrelerinin  hesaplanmasi Bu
amagla ilk o6nce B; ,Ai,Af,Bi ve Bt2 parametreleri
elde edilmelidir. (33) ve (34) denklemleri ile tanimlanan

Al , At2 parametreleri, (32) denklemi ile tanimlanan B,

gerekmektedir.

ile birlikte yatirnmemin varlik miktarinda meydana
gelen degisimi simgelemektedir.
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Yukarida siralanan parametreler, herbir dénem igin
yatirimcinin  dénem sonu varligini katlanilacak risk
seviyesi g6z Oniine alinarak ilgili donemde varlik
miktarim1  maksimize edecek  bigimde  yatirim
stratejisinin belirlenmesinde kullanilmaktadir.
Dolayisiyla her bir dénem igin ilgili optimum yatirim
stratejisinin elde edilmesi, ardigik olarak (3) veya (4)
denklem takimi ile tanimlanan problemin dinamik
programlama aracilifiyla ¢oziimlenmesi ile miimkiin
olmaktadir. Dinamik programlama ile her donem
sonunda elde edilen optimum yatirim stratejisi
neticesinde yatirimcinin elde edecegi nihai varlik, bir
sonraki donemde yeni yatirim stratejisini belirlemede
kullanilmaktadir.

B, =E(P"HE'(P,P})E(P,)
=[ 0,00126 0,00112 0,000233 ]*

1598,478 —-671,732 -362,63 0,00126
—671,732 1044,308 -218,137 |*| 0,00112 |[=0,001689
-362,63 -218,137 1179,86 0,000233
A =E(e )-E(P/ )E"' (PP )E(e P,)
=1,001446 —
0,00092
[1,17725 0,272417 —0,42632] 0,00079
-0,00015
=1,000084

A7 =E(ef ) —E(e(P/ J)ET\(PP')E(efP,)
=1,00427-0,001207 =1,003063

Hesaplanan A} ve A7 parametreleri biitiin donemler

icin birbirine esittir. Ancak ayni durum Bi ve Bt2 icin
gecerli degildir. Dolayisiyla, bu parametrelerin her bir
donem i¢in ayr1 ayr1 hesaplanmasi gerekmektedir.

Bil = BY (H::H A’i)/(zl_[;:n A"Z) t= 0’1’2’3
t=0 i¢in
3
B! = (0,001689)- =220 _ 5 5908369
2(1,003063)
t=1 igin
2
B! = (0.001689) 220008 _ 4 1008395
2(1,003063)
(1,000084)

=2 igin B!, = (0,001689) = 0,0008420

2(1,003063)



=3 i¢in B} =(0,001689)(0,5) = 0,0008445

Benzer bigimde Bf parametresi de asagidaki gibi elde

edilebilecektir. Ifadelerin zamana bagli olmasi, her bir
donem sonunda elde edilen nakit akimlarinin bugiine
indirgenmesi olarak yorumlanabilir.

B,2=Br[(l_[ A;)/(zH:;LIA;)T 1=01,2,3

t=0 icin

T-1

k=t+1

(1,000084)*

B2 =(0,001689
o =t )(2(1,003063)3

2
J =0,000415

t=1 igin

(1,000084)*

B2 = (0,001689) -
2(1,003063)

2
j =0,000417
t=2 igin

(1,000084)

B2 = (0,001689)
2(1,003063)

2
] =0,000420
t=3 igin

BZ =(0,001689)(0,5)° =0,000422

B, A}, A}, B} ve B} parametrelerinin elde edilmesi
ile birlikte p,v, T ve a, b, ¢ parametreleri asagidaki

bicimde hesaplanabilir.

Yukarida siralanan parametreler sirasiyla (46) ve
(47) denklemleri 15181nda, yatirimer stratejisi sonucu
elde edilecek beklenen getiri ve katlanilacak risk
parametrelerinin  hesaplanmasinda kullanilir. Dikkat
edilecek olursa her iki denklem de yatirimcinin riske
karsi  tutumunu  simgeleyen w  parametresini
igermektedir.

3
n=]TAlI =A; A A} A} =(1,000084)* =1,00034

t=0

3
t=]JA? =AJ AT A3 AT =(1,003063)* =1,01231

t=0
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Ak‘jB(H[
3

+[ JBH[HALJBJ‘
k=4

=(1,000084 *(0,0008369 ) + (1,000084 2(0,0008395 )
+(1,000084 )(0,0008420 ) + (0,0008445 ) = 0,003363

T4

k=3

. zg_vz _ M_ (0,003363)° = 0,00167
b bV _ (LO0D34)0.003363) _, 1\
2 (0,00167)

c=1— 4 —ab’ =1,01231—(1,00034)* —(0,00167 )(2,0145 )
=0,004853

Verilen problem icin ortalama-varyans etkin sinir
asagidaki bi¢cimde elde edilebilecektir. Ek olarak dénem
sayisinin arttirilmasi ile birlikte etkin sinirda meydana
gelen degisimlerin incelenmesi de miimkiindiir.

Var(x;) = (a/v2 [E(xy) = (1 + bv)x, [ +cx?
E(x1)2(pn+bv)x,
Var(x,) = (0,00167 /(0,003363)2)

*[ E(x,)—(1,00034+(2,0145)(0,003363 ))]2
+0,004853
E(x,)=(1,00034 +(2,0145)(0,003363 ))

Gerekli sadelestirmeler gerceklestirildigi takdirde etkin
smir elde edilmis olur. Boylece yatirimci, belirli bir risk
seviyesinde elde edebilecegi en yiiksek getiri oranim
veya belirli bir getiri seviyesinde elde edebilecegi en
diistik riski hesaplayabilecektir.

Var(x, ) =147,66 [E(x, ) —1,00712]" +0,004853
E(x,)>1,00712

Simdi etkin sinir1 grafik {izerinde gostermeye c¢alisalim.
Grafikte y-ekseni nihai varligin beklenen degerini temsil
ederken x-ekseni varyansi temsil etmektedir.
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Sekil 1 : Riskli Varliklar Ortalama-Varyans Etkin sinir (T = 4)

Etkin smnirin elde edilmesi ile birlikte sadece her
bir dénem i¢in optimal portfdy stratejisinin belirlenmesi
kalmaktadir. Optimal portfdy stratejisinin belirlenmesi
ile birlikte, donemsel olarak her bir varliktan hangi
miktarda elde bulundurulacag: belirlenmis olur.

*
u, =-K;x, +v,

0,99433

K, =E"'(PP’ )E(¢P) =] 0,23973 1=0,12,3
~0,68293

v, =Libx 4V ﬁA—': E(PPT)E(P), 1=0123

C2 Y 2wla L A o i

Hesaplanan K; vektorii biitiin donemler igin sabittir.
Ancak aymi durum v, vektori i¢in gegerli degildir.
Dolayisiyla her bir donem igin ayri ayri hesaplanmasi
gerekmektedir. Her bir donem igin ayr1 ayr1 hesaplanan
optimal portfy stratejisi asagida verilmektedir.

(21,3405 21,4041
v, =| 49382 |, v,=| 4,9529
| -7,7281 -7,7511
(21,4679 21,5318
v, =| 4,9677 v, =| 4,9825
| -7,7742 —7,7974

Yukarida verilen vektorler her bir donem igin
sirastyla Akbank, Garanti ve Tiipras hisse senetlerine
yatirilan  varlik miktarlaridir.  Tiiprag igin verilen
miktarin negatif olmasi ac¢iga satigin varoldugunu
gostermektedir. A¢iga satis neticesinde  elde edilen
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varlik, diger hisse senetlerini finanse etmede
kullanilmaktadir. A¢iga satig miktar1 i¢in herhangi bir
kisitlama bulunmamaktadir.

Baglangigta baz hisse olarak secilen Migros icin
ayrilan varlik miktar1 ise yine her bir donem igin
(x,— Zut ) elde
edilebilecektir. Bu baginti, Migros hisse senedi i¢in
yapilacak yatirmmin baglangic varligi ile agiga satis
neticesinde elde edilen toplam varliktan diger senetlere
yapilan yatirrmin ¢ikartilmasi ile elde edilebilecegini
sOylemektedir. Bunun yaninda c¢ok donemli portfoy
stratejisinin ~ uygulanmasi1 neticesinde  karsilagilan
beklenen getiri ve varyans degeri asagidaki bigimde
hesaplanmaktadir.

bagintist kullanilarak

E(x,)=(p+bv)x, +——
2wa

=(1,00034 +(2,0145 )(0,003363))
L, 0003363 _
2(1)(0,00167)

2

=+ cx,

Var(x,) = v
4aw

~ (0,003363)’
- 4¢0,00167 )(0,02913 )
Zaten hatirlanacak olursa problem
formulasyonunda amag¢ yatirirmcmin nihai varliginin
beklenen degerini, risk 2 degerini agmayacak bigimde
maksimize etmekti. Yukarida elde edilen Var(xy) = 2
degeri bir anlamda yapilan islemlerin ve elde edilen
parametrelerin dogrulamaktadir.

+0,004853=2



SONUC ve YORUMLAR

Bu c¢aligma  kapsaminda, portfoy  se¢imi
probleminin ne sekilde dinamik hale
doniistiiriilebilecegi Istanbul Menkul Kiymetler Borsast
verileri kullanilarak gosterilmeye ¢alisilmistir.

Yukarida, v; vektorii ile tanimlanan donemsel
optimal portfdy stratejisi glinlik kapanis fiyatlarindan
yola cikilarak hesaplandigindan, ilgili islem giiniinii
takip eden dort giin i¢in alinacak optimal yatirim
stratejisini belirtmektedir. v, vektorii ile verilen pozitif
degerler ilgili yatirnm aracina belirtilen miktar kadar
varligi yatirildigii gosterirken, negatif degerler ilgili
yatirnm aracindan belirtilen miktar kadar aciga satig
olduguna isaret etmektedir. Agiga satis neticesinde elde
edilen varlik, baslangi¢ varlig1 olan bir para birimine
eklenerek  t=0’da  goriilen  portfdy  stratejisi
olusturulmaktadir. Ornegin, v, vektoriinde yer alan
21,3405 degeri baslangic asamasinda Akbank hisse
senedine yatirilmasi gereken miktar1 temsil ederken,
4,9382 degeri Garanti hisse senedine yatirilmasi
gereken varlik miktarin1 gostermektedir. Ancak dikkat
edilecek olursa, yatirimeinin baglangigta elinde bir birim
varlik  bulunmaktadir.  Dolayisiyla, ilgili  hisse
senetlerine yapilacak yatirnm diger hisse senetlerinin
aciga satisindan elde edilecektir. Tiipras hisse senedi
icin hesaplanan degerin -7.7281 olmasi, bu miktarda
aciga satisin olacagini belirtmektedir.

Bunun yaninda v, vektdriinde baz hisse olarak
secilen Migros’a ayrilacak varlik miktarn ile ilgili
herhangi bir bilgi bulunmamaktadir. Ancak bu miktar,
baslangic yatirrmina agiga satis neticesinde elde edilen
varlik eklenip, diger hisse senetlerine yapilan toplam
yatirim ¢ikartilarak hesaplanabilir. Bu durumda Migros
hisse senedi igin -17,5426 degeri elde edilir. Bu ise
Migros hisse senedinden de ilgili miktarda varligm
aciga satisinin  gergeklestirilecegini  belirtmektedir.
Dikkat edilecek olursa metot, beklenen getirisi diisiik
hisse senetlerinin agiga satisindan elde ettigi varligi,
getirisi daha yiliksek olan diger hisse senetlerine
yatirmakta, bdylelikle de daha yiiksek beklenen getiri
elde edilmektedir. Bilindigi gibi Istanbul Menkul
Kiymetler Borsasi’nda agiga satis islemine izin
verilmemektedir. Bu durumda modelin igerisine risksiz
varlik da eklenerek, hisse senedi aciga satis1 yerine,

bankadan borg¢lanarak finansman yoluna
gidilebilecektir.

Son olarak ele alinan modelin risk ve getiri
parametreleri, Markowitz modeli ile hesaplanan

sonuglar ile karsilastirilabilir. Cok donemli optimal
portfoy stratejisinin beklenen getirisi 2,014  olarak
hesaplanirken, portfoy riski 2 olarak elde edilmektedir.
Dolayisiyla yatirnmecimin baslangigta elinde bulunan 1
birim varlik, yatirrm dénemi sonunda 2,014 degerine
cikmaktadir. Markowitz modeli ile ayni risk seviyesinde
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gerceklestirilen hesaplama ic¢in 1,753 sonucu elde
edilmektedir. Islem maliyetlerinin ¢ikartilmasi ile
birlikte ¢ok donemli optimal stratejisi sonucu elde
edilen miktarda azalma olacagi agiktir. Ancak yine de
Markowitz modelinden daha yiiksek bir getiri elde
edilmektedir.

EK-1:
Edilmesi

Modelin Analitik Coziimiiniin Elde

Problemin optimum ¢6zimii igin basvurulacak
yontem, ¢oziimii kolaylastirmak adma bir yardimci
problem insa etmektir. Yardimci problem dinamik
programlama anlaminda ayrilabilir olmalidir. Primal
problem E(w) ile yardimeci problemin ¢oziim kiimeleri
arasindaki iligkiler kullanilarak, yardimci problemin
optimum ¢6ziimii arastirilacak ve yardimci problemin
optimum ¢ozimii kullanilarak E(w)’nin  optimum
¢ozlimii elde edilecektir. Riskten kaginma katsayisi w’
nin bir fonksiyonu olarak elde edilen fayda
fonksiyonunun  maksimizasyonu probleminin(E(w))
optimum ¢ozlimlerinden olusan ¢6ziim kiimesini

H g (w)ile gosterelim. Ayrilabilir formdaki yardimei

problem asagidaki gibi tanimlanmaktadir.

U(E(x}),E(x;)) = E(x;) - wVar(xy)
= E(x;)— W{E(X%—) - EZ(XT)}
—wE(x2) + {WEZ(XT) + E(XT)}

(13)

U fonksiyonunun E(X%) ve E(X 1) ’nin konveks

bir fonksiyonu oldugu agiktir. (9) bagntisi ile verilen,
beklenen faydanin maksimizasyonu ig¢in olusturulan
yardimci1 problem asagidaki bicimde tanimlanmaktadir.

(A(A,w)): max E{—Wxi“‘ﬂxr} (14)

X, =e’x, +P'u, t=0,12,-,T-1

Benzer bigimde, (A(A,w)) probleminin optimum
¢oziimlerinden olusan ¢oziim kiimesiH A, w)ile

gosterilebilir. Yardimer problemin optimum ¢6ziimiiniin
elde  edilmesinde  kullanilmak  {izere  fayda
fonksiyonunun nihai varligin beklenen degerine gore
kismi tiirevini d(m,A) olarak tanimlayalim.

a 2
d(ny = QOB ECx))
OE(xy) | (15)
=1+ 2wE(x )|
Teorem 1: (9) ile verilen primal problemin

optimum ¢oziimii, ayni zamanda (14) ile verilen



yardimer problemin de optimum ¢ozimidir (Li ve
Ng,2000,s:393).
ne HE(W) = Tne HA(d(n*,w),w)
ispat: Celiski
n e H L(d(n", w),w)oldugunu  varsayalm. Bu

yaratmak amaciyla

durumda asagidaki bagintiyr saglayacak bir 7T ¢oziimii
bulunabilir.

. E(x;]) . E(x7)
[—w,d(ﬁ ,w)] {E(;)} i > [—w,d(/r ,w)] {E(;)} i (16)

Yukarida belirtilen vektorel carpimin (15) esitligi
ile birarada diisiiniilmesi neticesinde riskten kagimmma
katsay1s1 asagidaki gibi elde edilir.

OU(E(x2),E(x1)) _
OE(x7)

U fonksiyonunun E(X%) ve E(X ;) ’nin konveks

an

bir fonksiyonu oldugundan asagida verilen Ozellik
saglanir.

U(E(x; ). E(x,))|, 2U(E(x} ).E(x, ).
+ [—w, d(/r* s w)] {g;f ﬂ

(16) ve (18)
neticesinde baslangig varsaymm 7 € H cw) e

(B
. LE)

birlestirilmesi

v

bagntilarinin

celiski yaratan asagidaki sonug elde edilir.

OEa )| > TEed).Exp)| . (9

(-]
Boylelikle  ¢oziilmesi
maksimizasyonu problemi,

giic  beklenen
¢Oziilebilir

fayda
A(h,w)
Yardimcei
A(h,w)
probleminin ¢dzlimiiniin hangi kosullar altinda E(w) i¢in
optimal ¢ok donemli portfoy stratejisi olusturdugunun
belirlenmesi gerekmektedir (Li ve Ng,2000,s:394).

Teorem 2: TE*, yardime1 problemin bir optimum

olacaktir.
igin

problemine  doniistlirilmiis
problemin ¢6ziime ulastirilabilmesi

¢Oziimii olsun (1" € H A (A, w)). Bu problemin ayn1
zamanda primal problemin de optimum ¢oziimi

olabilmesi i¢in gerek kosul, A m asagida verilen

formda olmasidir.

K =1+2wE(xy) | .

Ispat: Verilen herhangi bir riskten kagmma
A(M,w) problemi A’min bir
fonksiyonu olarak elde edilebilir. Diger bir deyisle,

katsayisi(w) i¢in

her nokta

[Taw
{E(X%(X,W)),E(XT(K,W))} bigiminde A’nin  bir

fonksiyonu olarak yazilabilir. (9) probleminin optimum

igerisindeki

¢oziim kiimesi olan H (W), (9) probleminin
optimum ¢oziim kiimesi olan H A (A, W) nin alt

kiimesi (H r(w) H A(A,w)) oldugundan, (9)
ile verilen beklenen faydanin maksimizasyonu problemi
asagida verilen basit forma indirgenebilir.

Max U(E(x;(Aw)) E(xp(A,w)))
= M)ax E(xT(l,w)) - wVar(xT(/Lw))

= Max  E(x,(Aw))- w{E(x;(,z,w)) - B (xr(/‘t,w))}

=Mfzx —wE(xi(/'t,w))

(20)
+{w B (x,(Aw)) + E(x,(Aw))}
Optimal A ’nin elde edilmesi amaciyla, A ’ya gore
kismi tirevin alinmast ile birlikte birinci derece
optimallik kosulu elde edilmis olur.

OE(xi (A", OE(x, (A",
} (18)7WW+[1+2wE(xT)‘”,:|w:0 1)

Diger yandan (15)  esitligi g6z Oniinde
bulundurulmas: ile birlikte ifadenin son haliagagidaki
gibi elde edilir.(Reid ve Citron,1971,s:11-28)

S OEGE (W) e OBy (W W)
oA oA
Boylelikle, A =1+ 2wE(x 1) |ﬂ* sonucu elde

0 (22

edilmis olur.

(-]

Yukarida ispatlanan teoremler 1511nda optimal ¢ok
donemli ortalama-varyans portfdy stratejisinin elde
edilebilmesi i¢in (14) ile verilen yardimci problemin
¢oztimlenmesi gerekmektedir. T-1 inci donemde
baslayan dinamik programlama algoritmasi, Xt.; i¢in
asagidaki gibi tanimlanmaktadir (Li ve Ng, 1998, s:585-
600).

Max  J._(u;_, ‘xm)zMax {—wxﬁ +ixr}

= Max E{_W(eT—l'xT—l +P g, )2 + ﬂ“(efflx]'—l +P g, )}

= Max {—wE(e%ﬁl)xifl +ﬂE(eH)xH} 23)
+ I:}“E(Prr—l ) - 2WXT—1E(eT—1PrT—1 ):I U,y — Wu;—lE(PT—lPTT—I )uT—l

(23) problemi i¢in optimum portfoy stratejisinin
bulunabilmesi ancak T-1 inci donem igin portfoy
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stratejisine gore (ur,) tiirevinin
¢Oziilmesi ile miimkiin olacaktir.

sifira esitlenerek

dJr(ur, | X1) _

dur,

0 (24)

Tirev alma igleminin gerceklestirilmesi ve
denklemin ur; degiskenini ifade edecek bigimde
diizenlenmesi ile birlikte T-1 inci donem igin optimal
portfy stratejisi asagidaki gibi elde edilir.

uiﬁrf} =E" (PT—IP;—I )|:E(PT—I )2i - E(eT—lPT—I )xT—lj| (25)
w

(25) ile elde edilen optimum portfdy stratejisinin
(23) ile wverilen yatirimemnin beklenen faydasinin
tanimlandig1 Jr_j(xt.;) fonksiyonunda yerine konulmasi
ile birlikte beklenen faydanin maksimum degeri J *T-I(XT-
1) asagidaki bigimde elde edilebilecektir.

J;—l(xr—l) = _W[E(eg—l ) - E(er—lprr—l)E?1 (PT—1PTT—1)E(ET—1PT—1 )} x?—l
+4 [E(em ) - E(PTT—z )Eil (PT—IPTT—I)E(eT—IPT—l )} Xr-1

+(A?/4w)E (P} )E™ (P, Pf ) E(P; ) (26)

Beklenen fayda fonksiyonunu daha sade bir
bicimde ifade edebilmek amactyla cesitli
tanimlamalarin yapilmas1 miimkiindiir.

Wro = W[E(eiq) - E(erﬁprr—/)Eil (PT—IPZZ-—I)E(QT—IPT—l )i| (27)
Ay = A[E(em ) - E(P;-—l )Eil (PT—lp;-—I)E(eT—lPT—I )} (28)

oy, =N /4w (29)

birlikte
yatirimeinin

Bu tanimlamalar ile
kullanilarak ~ hesaplanan

(26) bagintist
beklenen

faydasinin maksimum degeri (J *T_l (x1_,)), asagidaki
gibi daha sade bir formda yazilabilir.

o Xy ) = =W X, + /17':1fo] (30)
+ O!HE(PTTJ)E : (PT—IP{—I)E(PTA)
(30) esitligi nihai doneme gelindiginde alinan
portfdy  stratejisinin  optimum  degerini  temsil
etmektedir.  Ancak,  geriye  donik  islemler
gergeklestirilerek 0 <t <T —1 araligindaki her donem
icin benzer bi¢cimde optimum portfoy stratejisi elde
edilebilir. En genel halde 0 <t<T -2 araligindaki
her donem icin optimal portfdy stratejisi asagidaki
bi¢imdedir.

uf(xt)=E‘I(PtPE){E(Pt)ﬁ—E(etPth

Wi
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T—

A (E(ek)_E(PkT)EHI(PkPkT)E(ekPk))

=E"(PP")E(P, )—-

2w [T (ECet )~ ECe,l JE (BRI )Ee,, )

k=t+1

_E_I(PkaT)E(e:Pt)xz (31)

(31) bagintist verilen yardimci problemin ¢oziimil
olmakla birlikte, (3), (4) ve (9) problemleri i¢in de
analitik bir ¢6ziim olusturmaktadir. Boylelikle, uygun
tanimlamalarin  yapilmasi ile birlikte ¢ok donemli

ortalama-varyans portfoy secimi
gerceklestirilebilir.Problemin  ¢éziimii  i¢in  yapilan
tanimlamalar agagidadir.
B =E(P")E'(PP/ )E(P) t=01-T-1 32)
A =E(e’)-E(PT)E'(PP] )E(eP)  t=0,1,--,T~1 (33)
A =E(e) ) —E(e)PT )E"(PP] )E(elP,) t=0,1---T-1  (34)
B =B,(H:HA;)/(ZHZHAA?) (=01, T~1 (35)
B =B, [(Hfll A;)/(zl'[:;] A:)T t=0,1-,T 1 (36)
T-1
n=] A (37)
t=0
T-1( T-1
v=>1T]AL B (38)
t=0 \ k=t+1
T-1 5
=] [A? (39)
t=0
v 2
a=—-v 40
2 (40)
v
b=E (@41)
a
c=1-p’ —ab’ (42)

Bu tanimlamalar 1s181inda (31) bagmtisi ile verilen
donemsel optimal portfoy stratejisi asagidaki gibi
tanimlanacaktir.

l.l: = 7E7| (PxPzT)E(etOPx )x,
T-1 1

v A o T 0. T
2w*a)[EIA7JE (PP"JE(P) Vi=01T-2
(43)

1
+5(bxﬂ+

“;—1 =-E™' Py, PTT—l ) E(e(l)“—IPT—l )X 1

1 \Y _
+—(bx, + —) E I(PT—IP"IT—I)E(PT—I)
2 2w a

(44)



Son olarak verilen problem igin ortalama-varyans
etkin sinir verilen tanimlamalar ile birlikte asagida
verilen bigimde elde edilir.

Vax,) =V%[E(XT>—<u+bv>xo]2 +ex;

E(xp)2 (1 bv)x,

(45)

Etkin sinir, verilen herhangi bir risk seviyesi icin
beklenen getirinin veya tam tersine herhangi bir getiri
seviyesine karsilik gelen riskin  hesaplanmasinda
kullanilabilmektedir. Ancak ¢ok doénemli optimal
portfoy stratejisinin nihai beklenen degeri ve varyansi
asagidaki gibi hesaplanmaktadir.

2

E(xy () = (1 +bv)x, +

2wa

(46)

Var(x; (w)) = (v’ /4aw’) + cx (47)

(43) ile verilen bagintinin 6nemli bir o6zeligi,
bagmtinin yatirnrmeinin riske karst tutumu ve mevcut
varligi gibi iki farkli terimden olugmasidir.Bu 6nemli
ozelligi vurgulamak adina (43) ile verilen ¢6ziim riske
karst tutum ve mevcut varligin toplami bigiminde de
ayr1 ayri1 ifade edilebilmektedir.

ui(x;y)=-Kx +v(y) t=0,1---,T—-1 (48)
y=A/w (49)
K, =E™'(P,P)E(e;P,) (50)

4

2

1
-1 4,

k=t+1 AZ

e

Vi, (V) =7/2) E™ Py, Pg—] JE(Pr_;)

v(y)=

(52)
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TURKIYE’ DE SERMAYE PiYASASININ
GELISME TRENDI ve EKONOMIK BUYUME ile ILISKISI

Ars. Grv. Metin AKTAS
Istanbul Universitesi

Sosyal Bilimler Enstitiisti

Bu caligmanin amaci, Tiirkiye’de sermaye piyasasinin nasil bir gelisme gosterdigini, fonksiyonlarini hangi dlciide
gerceklestirdigini ve sermaye piyasast ile ekonomik gelisme arasinda nasil bir iliski oldugunu arastirmaktir.
Sermaye piyasasinin gelisme gostergeleri olarak, 1986-2005 dénemi icin IMKB’ye ait piyasa kapitalizasyon orant,
piyasa doniis orani, islem degeri ve yabanci sermaye girisi trend analizi ile incelenmektedir. Bununla birlikte, Gayri
Safi Yurt i¢i Hasila (GSYIH) ile bu piyasa gostergeleri yine trend analizi ile karsilagtirilarak sermaye piyasasi ile
ekonomik biiylime arasindaki iligki analiz edilmektedir. Arastirma sonucunda, dalgalanma gostermekle birlikte,
sermaye piyasasiin bilylime trendine sahip oldugu ve sermaye piyasasindaki gelisme ile ekonomik biiyiime
arasinda giiclii bir iligki oldugu ancak iliskinin yoniiniin pek acik olmadig1 goriilmektedir.

Anahtar Sozciikler: IMKB, Hisse Senedi Piyasas1 Gelisimi, Hisse Senedi Piyasas1 - Ekonomik Gelisme liskisi.

DEVELOPMENT of CAPITAL MARKETS and its RELATION with ECONOMIC GROWTH in TURKEY

This study aims to analyse how the improvement of capital market in Turkey has taken place and how much it has
performed its functions. It also aims to search if there is a linkage between capital market and economic growth. As
development indicators of capital market, market capitalization ratio, market turnover, market value traded and
foreign capital inflow for Istanbul Stock Exchange (ISE) have been examined with trend analysis during 1986-2005
period. In addition, Gross Domestic Product (GDP) has been compared with these market indicators by trend
analysis to search the relation between capital market and economic growth. As a result, it is found out that with a
fluctuation, capital market has had an increasing trend during the research period. There is also direct relation
between economic growth and capital market development, but the direction of this relation is not clear.

Key Words: ISE, Stock Market Improvement, Stock Market - Economic Improvement Relation
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GIRIS

Bu ¢alismada, piyasa biylikliigli, piyasa likidite
derecesi ve piyasa risk faktorleri ile ilgili gostergeler
kullanilarak sermaye piyasasinin nasil bir gelisme
gosterdigi incelenmektedir. Yine bu gostergeler ile
GSYIH degerleri karsilagtirilarak, sermaye piyasasinin
gelisimi ile ekonomik biiylime arasinda bir iligkinin
olup olmadigi, eger iligki varsa yoniiniin nasil oldugu
yani, sermaye piyasasi gelismesinin mi ekonomik
biliytimeyi takip ettigi yoksa ekonomik biiyimenin mi

sermaye piyasasi gelismesini takip ettigi
arastirilmaktadir.
Sermaye piyasalarmin  gelismislik  diizeyinin

belirlenmesine yonelik ¢esitli uluslararasi finansman
kuruluslar1 ve finans uzmanlar1 tarafindan hazirlanan
arastirma raporlarinda yaygin olarak kullanilan kriterler,
sirasiyla; piyasa kapitalizasyonu (market capitalization),
islem hacmi (trading volume), sermaye pazarina gelen
yurtigi tasarruflarin gayri safi milli hasilaya orani, yerel
yatirime1 ve kurumsal yatirimet tabani, tiirev piyasalarin
varligi, borsada iglem goren menkul kiymet gesitliligi,
akigkanlik (turnover ratio), yogunlagmalar (market
concentration), disa acgiklik derecesi, yeni ihrag
miktarlar1 (new issues), borsaya kota sirket sayisi,
ortalama sirket biyiikliikleri, teknolojik altyap: ve
borsanin kurulus tarihi, gibi kriterler kullanilmaktadir.

Sermaye piyasalarinin gelismesi ile ekonomik
bliyiime arasinda iliski oldugu kabul edilmektedir.
Ciinkii, ekonominin bazi sektorlerinde tasarruf sahipleri
bulunmakta iken bazi sektdrlerinde ise yatirim yapmak
icin kaynak ihtiyaci olan yatirimeilar bulunmaktadir.
Sermaye piyasast kurumlar1 araciligi ile bu tasarruf
sahipleri ile yatirnmeilar karsi karsiya getirilerek,
kaynaklarin rasyonel kullanilmas: ve ekonomik
bliylimenin desteklenmesi saglanmaktadir. Ancak bu
iligkinin yonii hakkinda, yani sermaye piyasasi
gelismesinin mi ekonomik biiyiimeyi takip ettigi yoksa
ekonomik bilylimenin mi sermaye piyasasi gelismesini
takip ettigi konusunda ortak bir goriise vartlamamustir.

Bu ¢alisma ii¢ bolimden olusmakta olup, birinci
boliimde literatiir taramasi yapilmakta, ikinci bdliimde
sermaye piyasasmin bir gostergesi olan IMKB’nin
gelisim trendi incelenmekte, {igiincli boliimde Tiirkiye
sermaye piyasasinin geligmesi ile ekonomik biiylime
arasinda iliskinin olup olmadigi arastirilmakta ve son
olarak sonug ve Oneriler yer almaktadir.

1. LITERATUR TARAMASI

Finansal kalkinmanin ekonomik biiylimeye etkisi
tartigmalar1,1960’11 yillarda, bir ¢ok yazari bu iliskiyi
deneysel olarak test etmeye yoneltmis. Bu konudaki ilk
calismay1 yapan, 35 iilke igin yaklagik 100 yillik bir
donemi kapsayacak sekilde zaman serileri analizini
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kullanan Goldsmith (1969) olmustur. Bu g¢alismaya
gore, lilkelerin ¢gogu ayni finansal kalkinma asamalarimi
takip etmislerdir. Bu c¢alismalarin diger sonuglart
sunlardir: Ik 6nce, ekonomideki reel sektér biiyiidiikce
finansal kalkinma da gerceklesmektedir. ikinci
asamada, finansal kurumlarin varliklari, tasarruflarin ve
yatirimlarin  kurumlagmasinin  bir gostergesi olarak
artmaktadir. Ucgiincii olarak, kalkinmanin baslangic
asamasinda bankacilik sektOriinin  6nemi oldukga
biiyiiktiir. Sonraki asamalarda bankalarin 6nemi daha
uzmanlagmis kurumlarin ortaya ¢ikmasiyla disebilir.
(Goldsmith, 1969) calismasim finansal kalkinma ile
ekonomik biiylimenin bilimsel olarak iliskili oldugu
seklinde sonuglandirmaktadir (Kar, 1999).

Patrick (1966), sermaye piyasast ile ekonomik
bliylime arasindaki iliskinin yoniinii tanimlamak igin
‘talebin takip ettigi (demand-following)’ ve ‘arzin
onciilik  ettigi  (supply-leading)’  terminolojisini
gelistirmigtir.  ‘Talebin takip ettigi’ durum, reel
sektordeki bir gelismenin sonucu olarak ortaya cikan
talebi karsilamak i¢in finansal sektordeki gelismeyi,
yeni finansal kurum ve enstriimanlari ifade etmektedir.
Diger taraftan ‘arzin Onciiliik ettigi’ durum, finansal
kalkinmanin Onciilik ettigi, yeni kurumlarin ve
enstriimanlarin gelistigi ve bu sektdrdeki gelismenin
ekonomik  biliyiime silirecini uyardigr  seklinde
tanimlanmaktadir (Kar,1999).

Ekonomistler  finansal kalkinma  olgusunun
ekonomik  biiyiime siirecindeki  6nemini  kabul
etmelerine ragmen, bunun ampirik olarak test edildigi
calismalarda iligkinin yonii konusunda ortak bir goriise
varamamaktadirlar. Finansal kalkinma ile ekonomik
biliylime arasindaki iligkinin yoniinii test eden ¢alismalar
sunlardir: (Gupta, 1984), Jung (1986), Odedokun
(1989), St.Hill (1992), Wood (1993), Murinde ve Eng
(1994a ve 1994b), Lyons ve Murinde (1994) ve son
olarak Demetriades ve Hussein (1996). Bu ¢aligmalarda
finansal kalkinma igin gelistirilen en yaygin degiskenler
genellikle para arzlari (M1 ve M2), para arzlarinin
gelire oranlar;, kredi hacmi, banka mevduat
yiikiimliiliiklerinin gelire orani, ve bankalarin &zel
sektorden alacaklarinin gelire oran1 olmustur. Ekonomik
biliyiime i¢in kisi basma reel GSMH, ve reel GSMH
degiskenleri kullanilmigtir. Son {i¢ ¢aligma harig,
digerleri zaman serilerinin  Ozelliklerini  dikkate
almamiglar ~ ve  standart  nedensellik  testleri
uygulamislardir. Son ii¢ caligmada ise ekonometri
alanindaki yeni gelismelerin 1s1ginda, zaman serilerinin
duraganlilik (stationarity) 6zellikleri géz 6niine alinmis
ve yine zaman serileri arasindaki uzun donemli
iligkilerin kurulmasinda olduk¢a yaygin bir sekilde
kullanilmaya baglanilan ko-integrasyon (Engle and
Granger, 1987; Johansen, 1988) analizi uygulanmustir.
Tiirkiye sadece iki ¢aligmada yer almis bulunmaktadir
(Jung, 1986; Demetriades and Hussein, 1996).



Demetriades ve Hussein, Tiirkiye orneginde, iligkinin
yOniiniin ~ biiylimeden finansal kalkinmaya dogru
oldugunu gostermislerdir. Bir diger ifade ile, ‘talebin
takip ettigi’ bir durum s6z konusudur (Kar, 1999)

Ekonomistlerin, hisse senedi piyasalarn ile
ekonomik gelisme arasindaki iligkiyi anlamak i¢in halen
caligmakta olduklar1 ve heniiz kesin bir sonuca
varamadiklar1  sdylenilmektedir (Esen,Seyrek,1998).
King ve Levine tarafindan 1993°te yapilan ve olaya
ozellikle sermaye piyasasi acisindan bakilan aragtirmaya
gore, iki temel goriis bulunmaktadir. Birinci goris
gelencksel goriisii ifade etmektedir. Bu goriise gore,
sermaye piyasasi, endiistri tarafindan olusturulmaktadir.
Baska bir deyisle, geleneksel organizasyonlar bireylerin
tasarruflarii pasif bir sekilde igletme yatirimlarina
aktarirlar. Bu nedenle, finansal sistem kendi basina reel
ekonomiyi etkilemez. Bununla birlikte, son ekonomik
calismalar bunun aksine goriis ileri siirmektedir. Bu yeni
finans goriisiine  gore, finansal sistemdeki
organizasyonlar, ekonomik bilylime ve gelisme iizerinde
rol oynamaktadirlar. Bu ylizden, gii¢lii bir finansal
sisteme sahip olan iilkeler, finansman acisindan,
yenilikleri ve tesebbiisleri daha iyi degerlendirecekler ve
tasarruflarin daha etkin kullanimini saglayacaklardir
(Esen ve Seyrek,1998).

Yapilan teorik ve kantitatif c¢aligmalarin c¢ogu,
finansal gelisme ve ekonomik bilyiime arasinda pozitif
bir iligkinin oldugunu ileri siirmektedir (Levine, 1997).
Menkul kiymetler borsasi, ekonomik biiylimeyi artiran
hizmetleri saglar. Genel olarak menkul kiymetler
piyasasindaki gelisme ile uzun donem ekonomik
gelisme arasinda giiglii bir korelasyon bulunmaktadir
(Esen ve Seyrek,1998).

Bekaert and Harvey, (2001), yaptiklar1 ¢aligmada
finansal liberallesmenin finansal piyasa ve ekonomik
bliyiime iizerindeki etkisini aragtirmiglar. Finasal
liberallesmenin finansal piyasa gelismesinin bir sonucu
oldugunu ve ekonomik biiylimenin %30 unun finansal
liberallesmeden kaynaklandigi sonucuna varmislar.

Bir bagka ¢alismada, finansal gelisme ile ekonomik
bliylime arasindaki iligkiyi aragtirmak i¢in Graff (2001),
finansal gelisme gostergeleri olarak, kisi basina diisen
banka ve subelerin sayisini, finansal sistemde istihdam
edilen insan gilicli oranin1 ve gayrisafi milli hasila
icerisinde finansal sistemin oranini kullanmis. Aragtirma
sonucunda, arza dayali finansal gelismenin, ekonomik
bliylime i¢in uygun bir davranis olabilecegini ileri
stirmuigtiir.

Yine, King ve Levine (1993b), 1960-89 donemini
kapsayan 80 iilke icin cross-section veriler kullanarak
yaptiklar1 ¢alismada, kisi basma reel gelir ile likit
yuktmliiliiklerin gayri safi milli hasilaya oran1 arasinda
oldukga biiyiikk ve olumlu bir iliskinin oldugu sonucuna
varmiglardir. (Auerbach and Siddiki, 2004).
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Ikincil piyasalarla ilgili olarak literatiirde kullanilan
finansal gelisme gostergeleri genel olarak asagidaki
kriterlerden olugmaktadir (Stulz,2000);

e Borsa kapitalizasyonunun GSYIH’ya orani
Piyasa doniis (turnover ) orani (islem hacminin
piyasa kapitalizasyonuna orani )

Islem Degeri (islem hacminin GSYIH’ya orani)
Yabanci fon girisi orani

Caporale and Howells (2004), yaptiklar1 ¢aligmada
hisse senedi piyasasmnin  gelisiminin  ekonomik
bliylimeye etkisinin olup olmadigint arastirmak igin,
hisse senedi piyasasi gelisimi, finansal piyasa gelisimi
ve ekonomik biiylime arasindaki iliskiyi incelemigler.
Arastirmada, 1977-1998 donemine ait 7 iilkenin verileri
kullanilmig.  Hisse senedi piyasasmin  gelisme
gostergeleri  olarak, piyasa kapitalizasyon orani
(piyasadaki hisse senetlerinin toplam degeri/GSYIH), ve
islem hacmi orani (hisse senedi piyasasinda islem goren
hisse senetlerinin toplam degeri/GSYIH) kullanilmus.
Bankaciliktaki bliytime gostergeleri i¢in, banka mevduat
yiikiimliiliiklerinin nominal GSYIH’ya oran1 ve &zel
sektdr icindeki bankacilik paymnmn nominal GSYIH’ya
orani kullanilmig. Ekonomik biiyiime gdstergesi olarak
ise, GSYIH kullanilmis. Arastirmada “casualty test”
yontemi kullanilmig ve hisse senedi piyasasinin
ekonomik gelismeye 6nemli derecede etkisinin oldugu
sonucuna varilmis.

Yine, Alovsat (1998), yaptigi caligmasinda 20
iilkenin 1981-94 donemine ait verilerini kullanarak hisse
senedi piyasasinin gelisimi ile ekonomik biiyiime
arasindaki iliskiyi incelemis. Hisse senedi piyasasi
gelismislik gostergelerinin, likidite, islem hacmi, bilgi
yeterliligi, yogunluk derecesi, degiskenlik, derinlik,
yasal, kurumsal ve diger faktdrleri yansitmasi
gerektigini belirtilmis. Ekonomik biiylime gostergesi
olarak, kisi bagina gayri safi milli hasila kullanilmus.
Hisse senedi piyasasi gelismislik gostergeleri olarak ise,
toplam kapitalizasyon/GSYIH, islem hacmi/GSYIH ve
islem hacmi/toplam kapitalizasyon oranlart kullanilmus.
Geligsmekte olan iilkelerde sermaye piyasast ile reel
ekonomik gostergeler arasinda kuvvetli bir ilsikinin
oldugu sonucuna varilmis.

Gortildiigti gibi, sermaye piyasasimnin gelisimini
analiz etmeye yonelik yapilan aragtirmalarda genel
olarak, piyasanin biiyilikligiini, likidite derecesini ve
risk durumunu yansitan gostergeler kullanilmaktadir.
Yine, sermaye piyasasinin gelisimi ile ekonomik
biiylime arasindaki iligkinin varligina yoénelik yapilan
aragtirmalarda, giicli bir iliskinin varligi ortaya
konulmakta ancak iliskinin yonii konusunda yani
sermaye piyasasindaki gelismenin  mi ekonomik
biiyiimeyi destekledigi yoksa ekonomik biiyiimenin mi
sermaye piyasast gelisimini destekledigi konusunda net
bir sonuca vartlamamustir.



2. TURKIYE’'DE SERMAYE PiYASASININ GE-
LiSiM TRENDI

Geligsmekte olan sermaye piyasalari, gelisen hisse
senedi piyasalart ve gelisen tahvil piyasalar1 olmak
iizere ikiye ayrilmaktadir. Tiirkiye’de 6zel kesim tahvil
piyasast pek gelisme gosteremedigi igin, bu calisma

hisse senedi piyasasi Tlizerine yogunlagmistir.
Dolayisiyla  Tiirkiye’de  sermaye  piyasalarinin
gelismislik  diizeyinden  bahsederken  ¢ogunlukla

kastedilen hisse senedi piyasasi yani IMKB’dir. Bu
boliimde, IMKB nin gelisim trendi analiz edilecektir.

2.1. IMKB’nin Gelisim Trendi

Mevcut modellerde, hisse senedi piyasalarmin
gelismesi birden ¢ok faktore dayanmaktadir. Bunlarm
baslicalar1; pazar biiyiikliigii, pazarin likiditesi ve diinya
sermaye piyasalariyla biitiinlesmesidir (Demirgiic-Kunt,
Levine, 1996).

2.1.1 Biiyiikliik

Bu c¢aligmada kullanilan piyasa biyikligi
gostergesi igin, yurti¢i piyasalarda alinip satilan
hisselerin  toplam degerini ifade eden piyasa

kapitalizasyonu GSYIH’ya béliinmektedir. Yaptigimiz
hesaplamalarda cari degerler kullanilmistir. Asagida
1986-2005 dénemi igin piyasa kapitalizasyonu / GSYIH
orani grafik ile gosterilmektedir.

Grafikde, IMKB borsasma ait kapitalizasyon /
GSYIH oranina baktigimiz zaman, 1986-2005
doneminde bir artis trendi oldugunu goriiyoruz.
Ozellikle 90 11 yallarin sonlarinda bu artis daha biiyiik
oranlarda olmustur. 2000 ve 2001 tarihlerinde yasanan
finansal krizler nedeniyle piyasada biyiik bir
dalgalanma ve diisiis oldugu goriilmektedir.

Grafik 1: Piyasa Kapitalizasyonu / GSYIH Oram
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Kaynak: HM, Hazine Istatistikleri, Istanbul
Kiymetler Borsasi, IMKB.

Sermaye piyasasinin biiyikligiinii gosteren bu
orana bakarak, Tirk sermaye piyasasinin kriz yillan
harig siirekli biiylime trendine sahip oldugunu ancak bu
trendin  egiminin istenilen derecede olmadigim
soyleyebiliriz. Kisaca, IMKB’nin istenilen seviyede
olmasa da siirekli gelisme gosterdigini sdyleyebiliriz.

2.1.2 Likidite

Piyasanin likiditesini 6l¢mek igin, Piyasa Doniis
Oran1 “Turnover” ve Islem Degeri“Value Traded”
gostergeleri kullanilmigtir. Piyasa doniis orani, yurt ici
borsada alinip satilan yurt i¢i hisselerin toplam degeri,
borsaya kayith toplam hisse degerine boliinerek
bulunmakta ve yurti¢i borsada islem goren hisselerin
toplam pazar icerisindeki oranini gostermektedir. Bu
oranin yiiksek olmasi, pazarin likiditesinin yiiksek
oldugunu ve islem maliyetinin disiik oldugunu gosterir.
Pazarin biiyiik olmasi likit oldugu anlamina gelmez.
Ciinkii, biiyiik fakat aktif olamayan pazarlar, biiyiik
kapitalizasyon / GSYIH oranma sahip olurken, kiiciik
piyasa doniis oranina sahip olurlar ve bu da piyasanin
likit olmadigin1 gosterir.

2.1.2.1. Piyasa Doniis Oram

1986-2005 donemine ait cari degerlerle piyasa
doniis orant asagidaki grafik ile
gosterilmektedir.Grafige  baktigimizda,  piyasanin
likidite gostergesi olan piyasa doniis orani, 1992 yilina
kadar yiikkselme trendi igerisindedir. 1992-2000
doneminde yiikselme trendi devam etmekle birlikte
stirekli dalgalanma yasanmistir ve daha sonra azalma
trendine doniismiistiir. Dolayist ile, Tiirkiye sermaye
piyasas1 likiditesinin artig trendi igerisinde oldugunu,
1999 yilinda ve 2000-2001 kriz doénemlerinde c¢ok
dalgalanma gosterdigini ve son yillarda olumsuz bir
gelisme gosterdigini  sdyleyebiliriz. Son yillardaki
likdite diisiikliigii, IMKB’de kayitli sirketlerin sayisinin
artisindan ve dolayisi ile sermaye piyasasindaki hizl
biiytimeden kaynaklanmaktadir.

Grafik 2: Piyasa Doniis Orani
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Grafik 3: Islem Degeri
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Kaynak: HM, Hazine istatistikleri, IMKB.
2.1.2.2. islem Degeri (Value Traded)

Likidite 6l¢iimiinde kullanilan iglem degeri “value
traded” ise, yurti¢i borsalarda iglem goren hisselerin
toplam degeri GSYIH’ya béliinerek bulunmustur. Islem
degeri, ulusal iiretimin bir orant olarak islem degerini
olctiigii i¢in, ekonomik alandaki likiditeyi
yansitmaktadir. Kiiglik ve likit bir pazar yiiksek piyasa
doniis orani ve diisiik islem degerine sahip olacaktir
(Levine, Zervos,t.y.).

1986-2005 yillarma ait IMKB’nin cari verilerle
islem degeri grafik 3 ile gosterilmektedir.

Piyasa likiditesinin Ol¢timiinde kullanilan islem
degeri (islem hacmi / GSYIH), yukaridaki grafikte
goriildigii gibi, 1986-2005 doneminde artis trendine
sahip ve 2000-2001 kriz doneminde biiyiik Olciide
dalgalanmaktadir. Bu gostergeye gore, genel olarak,
piyasa likiditesinin artig trendi ig¢inde oldugunu ve
likidite  acisindan  IMKB’nin  siirekli  gelisme
gosterdigini sdyleyebiliriz.

2.1.3. Uluslararas1 Entegrasyon

Uluslar aras1 entegrasyon ile piyasanm riskliligi
Olgtilmektedir. Uluslar arasi entegrasyonu tam olan
piyasalarda sermaye akimi olacagi i¢in riskin fiyati
esitlenecektir. Bu calismada entegrasyon (piyasanin
riskliligi) gostergesi olarak, yabanci sermaye girisi
dikkate alinmstir.

1986-2005 yillar1 arasinda yabanci sermaye girisi
dolar olarak grafik 4 ile gosterilmektedir.

1986-2005 yillar1 arasinda yabanci sermaye girisi
dolar bazinda incelendiginde, 1986-1992 yillar1 arasinda
artis oldugu,1992 yilindan sonra pek degismedigi, 2000-
2001 kriz dénemlerinde biiyiik dalgalanma gosterdigi ve
2002 yilindan sonra ise siirekli ve biiyiik oranda bir artig
gosterdigi goriilmektedir.
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Grafik 4: Yabanci Sermaye Girisi
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Kaynak: Hazine Istatistikleri.

Yabancit sermaye girisi ve bunun sonucunda
saglanan uluslar arasi entegrasyon o&lgiisiine baktigimiz
zaman, Tirkiye sermaye piyasasinin uluslararasi
piyasalar ile entegrasyon agisindan gelisme trendini
yakalayamadigmi  ve  dolayisi ile  riskliliginin
azalmadigini ancak son yillarda bu konuda bir gelisme
oldugunu soyleyebiliriz.

3. TURKIYE’DI_@ SERMAYE PiYASASININ
EKONOMIK BUYUME iLE iLiSKiSi

Ekonomik biiylime ile hisse senedi piyasasi
arasindaki iligkiyi 6lgmek ve degerlendirmek icin; 1)
hisse senedi piyasasmin likiditesi,  biytikligi,
degiskenligi ve uluslararasi sermaye piyasalar1 ile
entegre olma gostergeleriyle, 2) ekonomik biiylime
gostergelerine bakmak gerekmektedir (Levine and
Zervos,t.y.).

Sermaye piyasasinin ekonomi {izerindeki etkisini
gorebilmek ic¢in, ekonomik bilyiime gostergelerinden
olan GSYIH, daha 6nce agiklanan piyasa gelismislik
gostergeleri ile grafik {izerinde karsilastirilmaktadirlar.
Grafik iizerinde daha kolay bir karsilastirma yapabilmek
icin, GSYIH artig oran1 10 ile carpilarak biiyiitiilmiistiir
ve 1987 fiyatlari ile GSYIH verileri kullanilmistir.

3.1. GSYIH ile Piyasa Kapitalizasyonu iliskisi

1986-2005 yillart arasinda GSYIH ile piyasa
kapitalizasyonu iliskisi grafik 5 ile gdsterilmektedir.



Grafik 5: GSYIH ile Piyasa Kapitalizasyonu iliskisi
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Yukaridaki grafikte goriildigii gibi, incelenen
1986-2000  donemi  i¢in,  Tirkiye’de  piyasa
kapitalizasyonw/GSYIH orani artisi ile GSYIH artigt
arasinda genel olarak dogru bir ilisgki bulunmaktadir.

Dolayist ile sermaye piyasasindaki gelisme ile
ekonomik biiylime arasinda dogrusal bir iliski
mevcuttur. Yani sermaye piyasasinin gelisimi ve
ekonomik  biliylime  birbirlerini  olumlu  olarak

etkilemektedirler. Ancak bu etkinin yonii pek agik
degildir. Yani sermaye piyasasindaki gelismenin mi
ekonomik biiyiimeyi destekledigi yoksa, ekonomik
biiylimenin mi sermaye piyasasindaki gelismeyi
destekledigi acik degildir. Bununla birlikte, 2001
yilindan sonra sermaye piyasast gelisiminin ekonomik
bliyimeyi takip ettigi agik olarak goriilmektedir.
Dolayist ile su tahmin yapilabilir; 2005 yilinda
ekonomik biiylime orani azaldigi igin, 2006 yilinda
sermaye piyasasindaki gelisme de azalacaktir. Yani,
2006 yilinda hisse senedi piyasast 2005 yilina gore daha
az kazandiracaktir. Ciinkii, 2001 yilindan sonra,
sermaye piyasasindaki gelisme, ekonomik biiylimeyi bir
yil gecikmeli olarak takip etmektedir.

3.2. GSYIH ile Piyasa Doniis Oram iliskisi

1986-2005 yillar1 arasinda GSYTH ile Piyasa Doniis
Orani iliskisi grafik 6 ile gosterilmektedir. Grafikte
GSYIH ile piyasa doniis oram1 arasinda genel olarak
dogrusal bir iligki oldugu goriilmektedir. Yani sermaye
piyasasinin likidite derecesi ile ekonomik biiyiime
arasinda ¢ok yiksek ve dogrusal bir iliski
bulunmaktadir. Ancak iliskinin yonii agik degildir.

3.3. GSYIH ile islem Degeri iliskisi

1986-2005 yillar1 arasinda GSYIH ile islem Degeri
iligkisi grafik 7 ile gdsterilmektedir.
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Grafik 6: GSYIH ile Piyasa Doniis Oram liskisi
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Kaynak: HM, Hazine Istatistikleri, IMKB.

Grafik 7: GSYIH ile islem Degeri iliskisi
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Grafikten gorildigii gibi, islem degeri (piyasa
islem hacmi / GSYIH) ile GSYIH arasinda dogru
orantili bir iligki bulunmaktadir. Ancak, iligkinin yoni
burada da acik degildir. Incelenen dénemde piyasanin
likidite durumunun gelisme gostermesi (islem degeri
oraninin kriz dénemlerinin haricinde ¢ogunlukla pozitif
olmast), ekonomik bilylimeyi olumlu olarak etkilemistir
veya ekonomik biiyiimeden olumlu olarak etkilenmistir
diyebiliriz.

3.4. GSYIH ile Yabanc1 Sermaye Girisi iliskisi

1986-2003 yillar1 arasinda GSYIH ile Sermaye
Girigi iliskisi grafik 8 ile gosterilmektedir.Sekilde
goriildiigii  gibi, incelenen 1986-2005 doneminde,
yabanci sermaye girisi ile GSYIH arasinda dogru ve
gecikmeli bir iliski bulunmaktadir. Bu iliski 6zellikle

1999 vyilindan sonra daha acik olarak ortaya
¢ikmaktadir.

Yabanci sermaye girisinin siirekli dalgalanma
gosterdigini, diiz bir trend izledigini, ekonomik

biiyiimeye gecikmeli olarak yansidigini sdyleyebiliriz.
Ancak son yillarda artis trendinde oldugunu ve
ekonomiye olumlu katki sagladigini sdyleyebiliriz.

<2005



Grafik 8: GSYIH ile Yabanci Sermaye iliskisi
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SONUC ve DEGERLENDIRME

Sermaye piyasasinin gelisim trendinin ve sermaye
piyasas1 gelisiminin ekonomik biiyiime ile iliskisinin,
1986-2005 doénemi yillik verileri kullanilarak, trend
analizi ile incelenmesi sonucunda;

Istanbul Menkul Kiymetler Borsasmin (IMKB)
biiyiikliigiiniin dalgalanma gostermekle birlikte artis
trendi i¢inde oldugu, dolayis1 ile Tiirkiye sermaye
piyasasinin geligme gosterdigi gorillmiistiir.

Likidite gostergeleri olan piyasa doniis orani ve
islem degeri oranlarmm incelenmesi sonucunda,
IMKB’nin likiditesi dalgalanmakla beraber artis trendi
gostermistir.  Kriz yillarnin  haricinde IMKB’nin
likiditesinin arttig1 sdylenebilir.

Yine, yabanci sermaye girisinin dolar bazinda,
1986-1992 yillar1 arasinda arttig1 goriilmektedir. 1992
yilindan sonra pek degismemekte ve 2000-2001 kriz
donemlerinde bilylik dalgalanma yasanmaktadir. 2001
yilindan sonra ise artig olmaktadir. Dolayisi ile, Tiirkiye
sermaye piyasasinin, uluslar arast piyasalar ile
entegrasyon agisindan, gelisme trendini yakalayamadigi
ve riskliliginin azalmadig1 s6ylenebilir.

GSYIH ile piyasa kapitalizasyonu arasinda pozitif
ve dogrusal bir iligki oldugu goriilmektedir. Ancak
iliskinin yonil yani, sermaye piyasasi gelismesinin mi
ekonomik biiytimeyi destekledigi yoksa, ekonomik
bliyiimenin mi sermaye piyasasinin  gelismesini
destekledigi pek acik degildir. Bununla beraber,
ozellikle 2001 yilindan sonra sermaye piyasasindaki
gelismenin ~ ekonomik  biiylimeyi  takip  ettigi
goriilmektedir.

GSYIH ile sermaye piyasasinin likiditesi arasinda
genel olarak dogrusal bir iligki bulunmaktadir. Ancak
burada da iliskinin yonii agik degildir.

Incelenen dénemde, yabanci sermaye girisi ile
GSYIH arasinda dogru ve gecikmeli bir iliski
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bulunmaktadir. Yani ekonomik biiyiime yabanci
sermaye girigini takip etmektedir.Bu iliski 6zellikle
1999 yilindan sonra daha acik olarak ortaya
ctkmaktadir.

Sonuc olarak, 1986-2005 doéneminde, IMKB’nin
dolayist ile Tirkiye sermaye piyasasinin biiyiiklik ve
likidite olarak gelisme gosterdigi, riskliliginde pek
gelisme olmadigi  goriilmektedir.  Yine, sermaye
piyasasinin gelisimi ile ekonomik biiylime arasinda
dogrusal ve giiclii bir iligkinin oldugu ancak iligkinin,
yoniiniin pek acik olmadig1 goriilmektedir. Ancak, 2001
yilindan sonra, ekonomik biiylimenin sermaye
piyasasindaki gelismeyi destekledigi goriilmektedir.

Bu ¢alisma, aylik veya 3 aylik veriler ve gelismis
iligki analiz yontemleri kullanilarak yapilabilecek
aragtirmalar i¢in bir 6n ¢alisma niteligi arzetmektedir.
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MAINTAINING the DEPENDENCY STRUCTURE in the WORLD SYSTEM:

an EVALUATION of the INTERNATIONAL DEBT CRISIS in 1980s

Ars. Grv. Murat BIRDAL
Istanbul Universitesi

Iktisat Fakiiltesi

In his seminal work, The Great Transformation, Karl Polanyi argued that contrary to the claims of the economic
orthodoxy, the arrival of laissez-faire was neither inevitable nor the result of an evolutionary process and pointed out
the role of government regulations and political manipulations during capitalist transformation. This paper analyzes
the dynamics of another “great transformation” that enlarged the borders of capitalism as a world system to a scale
that never existed before. The paper argues that integration of the periphery to the international free trade system
was not an evolutionary process generated by the internal dynamics of peripheral economies. By focusing
particularly on the international debt crisis in the 1980s, it suggests that this period was the turning point in restoring
the hegemony of the core over the periphery and restructuring the world economy in accordance with the emerging
needs of the core economies during economic stagnation in 1970s.

Key Words: International Debt Crisis, New International Economic Order, Debtors’ Cartel, Structural Adjustment Programs, IMF,
World System Analysis.

DUNYA SiSTEMINDE BA('}IMLILIKCI_'YAPININ KORUNMASI:
1980°’LERDEKI ULUSLARARASI BORC KRiZi UZERINE BiR DEGERLENDIiRME

Biiyiik Doniisiim adli inli eserinde Karl Polanyi, liberal ekonomi politikalarinin evrimsel bir stirecin kaginilmaz
sonucu olarak ortaya ¢ikmadigini vurgular ve kapitalist doniisiim siirecindeki devlet miidahalelerine ve siyasi
manipiilasyonlara dikkat ¢eker. Bu makalede kapitalizmin simirlarini diinya dlgeginde daha once goriillmemis bir
boyutta genisleten bir baska “biiyiik doniisiim”iin dinamikleri ele alinmaktadir. Bu dogrultuda, gevre iilkelerinin
uluslararasi serbest ticaret sistemine entegrasyonunun bu iilkelerin i¢ dinamiklerince yaratilan evrimsel bir siirecin
sonucu olmadigi vurgulanmakta, 1980’lerde yasanan dis bor¢ krizi ve sonrasindaki dayatmalarin gevre iilkelerin
merkez iilkelerinin ihtiyaglar1 dogrultusunda yeniden yapilandirilmalarindaki 6nemi iizerinde durulmaktadir.

Anahtar Sozciikler: Uluslararasi Bor¢ Krizi, Yeni Uluslararast Ekonomik Diizen, Borglular Karteli, Yapisal Uyum Programlari,
IMF, Diinya Sistemi Analizi.
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INTRODUCTION

In his seminal work, The Great Transformation,
Polanyi argued that contrary to the claims of the
economic orthodoxy, the arrival of laissez-faire was
neither inevitable nor the result of an evolutionary
process (Polanyi, 1957:140). As nicely summarized by
Burchill, Polanyi suggested that:

“.the road to free market was paved with
continuous political manipulation, whether the state was
involved in removing old restrictive regulations ...or
building new political administrative bodies to bolster
the factors of production of the new market economy”
(Burchill, 1996: 44).

Applying Polanyi’s perspective to modern global
capitalism, this paper analyzes the dynamics of another
“great transformation” that enlarged the borders of
capitalism as a world system to a scale that never
existed before. Similar to the capitalist transformation of
national economies, the road leading to the free market
on a world scale was paved with various political
manipulations and interventions of international
institutions that functioned in line with economic and
political priorities of the hegemonic powers.

Drawing on Polanyi’s approach, this paper argues
that integration of the periphery to the international free
trade system was not an evolutionary process generated
by the internal dynamics of peripheral economies. By
focusing particularly on the international debt crisis in
the 1980s, it suggests that this period was the turning
point in restoring the hegemony of the core over the
periphery, and restructuring the world economy in
accordance with the emerging needs of the core
economies during economic stagnation in 1970s.
Accordingly, this paper analyzes the credit flow from
the core to the periphery due to a state of crisis that
overwhelmed the core economies in 1970s, and relates
the ensuing debt crisis and its consequences to the
hegemony of the core over the periphery.

1. THEORETICAL BACKGROUND

In structuring the theoretical background this paper
makes use of World System Analysis developed by
writers such as Wallerstein, Arrighi, Frank, and Amin
though they carry some discrepant views. These
theorists challenge the assumption that an understanding
of social change within a particular nation state or
geographical space in the world system can be reached
by focusing on the dynamics and changes occurring
within these boundaries alone. Instead of this myopic
orthodox understanding of development, these theorists
suggest a holistic, macro level analysis of the historical
world system, which enables us to view social change
and economic transformation as processes that occur
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“transnationally” and
Denmark, 1996:6).

The traces of this approach, that explains capitalism
as a world system, can also be found though not very
clearly in the early writings of Marx. However writings
of Lenin, Luxemburg, Hilferding, Bukharin concerning
the theories of imperialism are accepted as the first
examples of the World System Approach specially
Bukharin’s famous work Imperialism and World
Economy can be seen as the first writing formulating
capitalism as a world system exactly as it is understood
today. In this work, Bukharin pointed out that “Just as
every individual enterprise is part of the ‘national’
economy, so every one of these ‘national economies’ is
included in the system of world economy” (Bukharin,
1987: 17). In the same work, Bukharin introduced the
first version of core-periphery analysis by making an
analogy between a national economy and the world
economy, where industrial countries appear as ‘towns’,
and agrarian territories as ‘country’ (Bukharin, 1987:
21).

“ transhistorically” (Chew and

Another idea put forward by the neo-Marxist
theorists of the Dependency School is that capitalism, in
a dialectical relationship, reproduces both developed
and underdeveloped economies, while deepening the
inequalities between the two. This is a view against
Marx’s argument that improvement of bourgeoisie and
the expansion of world trade would diminish
discrepancies and inequalities among nations, and create
uniformity both in production techniques and life styles
(Marx and Engels, 1978: 338-339).

Samir Amin brings a new dimension to the concept
arguing that capitalist accumulation process, instead of
creating uniformity, deepens inequalities among nations
and social formations polarizing them as ‘core’ and
‘periphery’. According to Amin, capital accumulation in
the core is ‘auto-centric’, governed by its internal
dynamics as stated by Marx. Yet, in the periphery it is
dependent upon core-periphery relationship, meaning
determined by external dynamics. Up to this stage, the
statement may mean that the economy in the core is
‘self-sufficient’, causing a one-dimensional
understanding of core-periphery relationship. Aware of
such a risk and the determining role of external trade in
terms of capitalist accumulation, Amin adds, “auto-
centric accumulation does not mean autarchy”. But
again the rules of the game are determined by the core.
External trade is dependent upon capital accumulation
in the core, yet, at the same time, constitutes a means of
achieving this. In short, auto-centric economies impose
an unequal international specialization on the periphery
that serves their own interests (Amin, 1976: 191).

The approach of World System Theory to the core-
periphery relationship can be summarized via Amin’s
arguments stated above: There is not a unidirectional



cause and effect relationship from the core to the
periphery. The existing system is generated by the
adaptation of every single internal formation to the
unified whole. The reproduction of every internal
formation stimulates the reproduction of both other
internal forms and the unified whole. That is why
capital accumulation in the core and underdevelopment
in the periphery are interdependent processes. It is
through this interaction that the hegemony of the core
over the periphery is established and maintained.

The international division of labor that is imposed
by the core on the periphery leads to a differentiation in
the internal divisions of labor and generates different
outcomes in the two poles of the world system. While
the internal division of labor within the core societies
expands the size of the middle classes, producing a
more or less diamond shaped distribution of income that
bulges in the middle, the typical peripheral societies
have a pyramidal shaped income distribution in which
there is a small rich elite, a rather small middle class and
a very large mass of poor people (Dunn, 1996: 255). In
this context, the emergence of the welfare states in the
core where the working class can more or less benefit
from certain economic and political rights, and the
deficiency of these rights in the periphery are closely
related with the hegemony of the core over the
periphery.

The most important criticism raised by the Marxist
front against the World System Approach is probably
the one arguing that the World System Approach
considered ‘external factors’ and ignored ‘internal’ ones
such as class struggle. As observed in Amin’s core-
periphery definition, it is class dynamics -meaning
internal factors such as class struggles- that determine
the process of capital accumulation in the core, while in
the periphery class dynamics are left ineffective by
external factors such as international division of labor.
The above statement also constitutes the starting point
of the criticisms raised against the writers of the World
System Approach that in effect caused them to be
labeled as Neo-Marxists.

2.ECONOMIC CRISIS
WORLD SYSTEM

in the CORE of the

It is widely believed that the economic crisis in the
1970s was a result of the oil crisis in 1973. By acting as
a cartel and increasing their prices oil-producing
countries had launched a worldwide inflation, which in
turn brought on unemployment and declining standards
of living. World System analysis rejects this widely held
belief and suggests a different approach by employing
50-60 years long Kontradieff cycles (Amin et al.1982:
7; Amin, 1999:149).
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According to this approach, the fundamental
contradictions of the capitalist system can be expressed
within the systemic process by a series of cyclical
rhythms where the primary sources of profit alternate
between the sphere of production and the financial
arena. A Kontradieff cycle has two phases. The A-phase
is the expansion period where the worldwide effective
demand exceeds the supply of goods and services
produced in the world economy. Because of the inherent
contradictions of the capitalist mode of production,
which reproduces an unequal distribution of income,
this  expansion period inevitably leads to
overproduction, where the contraction period, the B-
phase begins. According to Wallerstein the period
between 1967-1970 could be marked as the beginning
of the B-phase (Wallerstein, 1975).

Wallerstein’s  theoretical framework can be
supported by statistical facts. Rate of profit in US during
fell from the level of 16.2% in 1948-50 to 9.1% in 1970
and in England it fell from 16.5% in 1950-54 to 9.7% in
1970 (Sonmez 1998: 141). The increase in the organic
composition of capital (an increase in the capital output
ratio), particularly in industry, was one of the main
reasons of this serious decline in the rates of profits.
Along with the increase in the organic composition of
capital, western economies witnessed an increase in the
bargaining power and militancy of the worker class.
Real wages in Western Europe and the US had been
rising throughout the 1950s and 1960s. But whereas
before 1968 real wages rose more slowly than labor
productivity, between 1968-1973 they rose much faster
and provoked a major contraction in returns to capital
invested in trade and production (Arrighi, 1996:304).

Kontradieff B-phase shows that there is too much
production for the available effective demand, so the
rate of profit from production keeps on falling. An
immediate global solution can be to reduce production.
But even at this point no one wants to be a sacrificial
loser. Hence, ordinary reaction is either to seek to
increase the production (to maintain the overall profit at
a certain level) or to relocate the production to an area
with lower real wages, thereby increasing the rate of
profit. The first solution seems rather short sighted
because increasing production is globally counter-
productive and is inevitably destined to collapse after a
while. At this point relocation seems the only long-term
solution, which works well until it also leads to an
increase in the global production without a
simultaneously increasing effective demand
(Wallerstein, 1999:50-51).

There is an important point that should be noted:
Reshuffling the global process of accumulation may
change the global distribution of power but without
impinging in any significant way on the spatial
hierarchization of production, and hence on the unequal



development of the global economy. So overproduction
caused by the unequal distribution of income remains to
be a problem, which inevitably leads to a crisis
(Wallerstein, 1982:18).

3.DECLINE of US HEGEMONY
INSTABILITY in the FINANCIAL MARKETS

and

As Wallerstein pointed out, in late 1960s the
beginning of the B-phase of the Kontradieff cycle
overlapped with the beginning of the decline of an other
cycle: “hegemonic cycle”, consisting of the rise and
decline of successive guarantor of global order
(Wallerstein, 1999: 35-36).

Decline of US hegemony was signaled by 1973 in
different but closely related spheres. Militarily, US
Army got into serious trouble in Vietnam and its
reflection in the ideological sphere was a serious loss of
legitimacy for the US anticommunist crusade. And in
addition to the crises in two different spheres, the
growing deficit in the balance of payments made it first
difficult then impossible to preserve the Bretton Woods
monetary system which was essentially based on dollar
stability (Arrighi, 1996: 301).

In the late 1960s US hegemony in world trade was
under the threat of new emerging rivals: Japan and West
European countries. Between 1950 and 1973 the US
share in world trade fell from 32% to 20% whereas
Germany’s share increased from 6.2% to 19% and
Japan’s from 3% to 11% (Sonmez, 1998:152-153). This
trend generated a great pressure on the balance of
payments of the US and paved the way leading to a
dollar glut in the in the London centered Eurodollar
market. As a result of this growth US government was
forced to abandon the fiction of gold-dollar exchange
standard in 1971.

This was obviously end of an era based on the fixed
exchange regime where the dollar acted as a key
currency. But it was not the end of the dominance of
dollar in the world economy. Since there was no other
alternative to dollar that could act as a medium of
exchange or a key currency in the international markets,
the abandonment of the gold-dollar exchange standard
resulted in the establishment of a pure dollar standard.
According to Arrighi, the abandonment of the gold-
dollar standard did not lead to decreasing importance of
dollar in the world markets, instead pure dollar standard
that had previously existed informally was now
established formally. Control over world liquidity began
to shift from public to private hands and from
Washington to London and New York. As Andrew
Walter pointed out, “London regained its position as the
center for International business, but this business was
centered on the dollar and the major players were
American banks and their clients” (Arrighi, 1996:308).
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As a response to the ongoing crisis, non-aligned
countries proposed the New International Economic
Order (NIEO), demanding more equal income
distribution on a world scale in favor of the periphery.
Their demands such as substantial and sustained rises in
raw material prices, debt reduction and more favorable
conditions for the transfer of the technology would
improve the financial prospect of a new stage of Third
World industrialization. This industrialization would be
based on comparative advantages and the opening up of
the developed countries’ markets to the exports of the
manufacturers of the Third World and thus, would serve
the collective interests worldwide by making the
international division of labor more responsive to the
source of outputs. According to Amin, the program was
in total accordance with all the holy principles defended
by the Western liberal orthodoxy: “A program taking
greater heed than ever of the objectives of world
economic interdependence and seeking to place this on
a footing of comparative advantages” (Amin, 1990: 53).

According to Amin NIEO was the rational solution
to overcome the overproduction crisis of the world
capitalism (Amin, 1994:96). However, in the absence of
a world political system that plays the role that the state
plays in the national context, NIEO was rejected by the
dominant countries “as a reminder that a bourgeois
national construct on the periphery of the system was
Utopian.” (Amin, 1994:129).

NIEO was challenging the existing international
division of labor and once the demands of the periphery
were put into practice they could alter the power
relations in favor of the periphery. Dominant countries
were perfectly aware of this fact. So, instead they took
the other path by which they could maintain the existing
power distribution between core and periphery and even
reproduce it in favor of themselves.

“Not only were the claims of the NIEO rejected, but
also there was virtually no redeployment. The Reaganite
counter attack, aimed at restoring the threatened US
hegemony, led to Western unity, albeit transitorily, and
the West’s lining up as a whole against the Third World.
A strategy of ‘recompradorization’ of the latter replaced
the collective negotiations and concessions. Under the
hammer blows of the ‘readjustment’ offensive imposed
by the IMF, taking advantage of the third world debt,
the nationalist regimes surrendered one by one” (Amin,
1990: 51-52).

4.SHIFTING the BURDEN to the WEAKER
PARTNERS: EXPORTATION of the CRISIS from
the CORE to the PERIPHERY

As a result of the falling rates of profit, the demand
for investment in the core economies significantly
decreased and created an excess supply of funds in the



credit markets. This trend gained a new dimension after
the oil price increase of 1973. As major suppliers of a
raw material with highly inelastic demand, oil exporters
had large current account surpluses. These
“petrodollars” were flowing out to the commercial
banks in developed countries. When these two effects
were combined they created a huge amount of idle
funds in the Eurodollar market.

On the other hand, as a consequence of the oil
shock, oil importing countries of the periphery faced
immediate and severe balance of payment deficits. As a
reaction they could reduce imports swiftly by austerity
measures but it was a politically unattractive strategy
that implied sharply lower growth. Thus, most of the
peripheral economies chose to maintain industrial
growth and finance the ensuing deficits in the low cost
Eurodollar market (Lipson, 1981:604).

Capital flowing from rich countries with relatively
low rates of return on investment and high savings rates
to poor ones with higher rates of return on investment
and lower savings rates was seen as an efficient
allocation of resources. These flows were thought to
benefit all participants. Especially labor in poor
countries would benefit and per capita incomes would
rise more rapidly. But it did not end as expected.

Although the peripheral economies continued to
borrow large sums in the 1970s, many of them were
borrowing to permit continuation of policies that could
not be sustained if the real interest rates had been
realistic. Their policies were encouraged by the external
environment. While some of the investments in the
periphery had low rates of return that was not an issue
of concern in an environment of negative real interest
rates (Krueger, 1987:159).

This trend was definitely profitable for the
commercial banks in the industrialized countries. They
had found a market where they could direct their
financial surplus. It also seemed to be profitable for the
periphery as long as the interest rates remained at the
same level. But as Wallerstein points out, “The loans
eventually impoverished the borrowers, but, for a
decade or so, they did maintain core zone incomes
globally, until the Ponzi game finally gave out with the
so-called debt crisis of early 1980s” (Wallerstein,
1999:51).

5.THE EMERGENCE of DEBT CRISIS

Repayment of the foreign debt depends on three
crucial issues: Low interest rates in the loan market,
high prices for the exports of the debtor country, and
high demand for the exports of the debtor country. The
last two issues enable the debtor country to hold
sufficient foreign currencies for the repayment of the
foreign debt. However if a country faces high interest
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rates in the financial markets and deterioration of the
terms of foreign trade then it gets harder for the country
to repay her debt.

In 1980s the world economy witnessed a
tremendous increase in interest rates. The real interest
rate relative to export prices had risen from a negative
3-6 percent in the late 1970s to a positive 16-20 percent
by 1982. As a result interest payments rose from 4.6
percent of exports in 1978 to 8.1 percent in 1982. In
1982, 49.5 billion of 85.7 billion dollar of the current
account deficit in the periphery was interest payments.
This trend inevitably led to the accumulation of the
foreign debt (Krueger, 1987: 161; Gibson and
Tsakalatos, 1996:181)."

In addition to the increasing debt burden, capital
inflow to the periphery slowed down to a great extent in
1980s. This trend became more significant for
Argentina in the first six months of 1982 and towards
the end of the same year for Brazil, Chile , Ecuador.
Peru and Mexico. From now on all industrialization
policies and long term development plans were left
behind for a short term objective to find new resources
to finance and maintain the continuity of the debt
service (S6nmez, 1998: 301).

The first great public expression of the debt crisis
was in Poland in 1980. The Gierek government had
played the 1970s like everyone else, borrowing and
spending. But the bill was coming due, and the Polish
government sought to reduce it by increasing the prices
in the domestic market, to shift the burden to the Polish
working class. The result was Gdansk and Solidarnosc
(Wallerstein, 1995:120). Another debtor country,
Turkey accompanied Poland in the same year but with a
different result, a military coup d’etat.

The emergence of the debt crises as an issue of
international concern was marked by the suspension of
debt service payments by Mexico in 1982. This was a
sign showing that debt financed development in the
periphery had come to an end. At the end off 1982, 34
countries had failed to make their debt service
payments. In the period between 1975-80 only 4
rescheduling agreements took place with a total amount
of 13.8 billion dollars. After 1980 there was a
tremendous increase in these numbers. In 1983, 39
rescheduling agreements were made with 26 countries
with a total amount of 53.287 billion. Mexico had the
lion’s share with 59.2 percent (Sonmez, 1998: 302).

' For an analysis of the devastating consequences of the
drastic increases in interest rates in oil importing
developing countries also see, Balkan, 1994:106-107.



6.POLICY RESPONSES to DEBT CRISIS

Debtor countries had to deal both with their trade
deficit and shrinking domestic economy at the same
time as they were trying to repay their debts with
respect to the schedule ahead of them. According to
Raul Prebish this was no different from “sucking the
blood of a patient in need of a blood transfer” (Bagkaya,
1995: 165).

While debtor countries were having a hard time
dealing with their accumulating foreign debt, creditors
were also concerned about the future of the financial
system. If the number of debtors who fail to repay the
debt escalated this could result in with the collapse of
the international financial system. This growing threat
on the financial system created interdependency
between center and periphery, providing advantages to
debtor countries in the bargaining process for the
rescheduling of the foreign debt.

Unfortunately we can hardly say that debtor
countries made use of these advantages throughout the
bargaining process. During this period most significant
effort by the debtor countries was the attempt to form a
coalition of debtor countries which could eventually
lead to a “debtors’ club” and alternate the power
relations in the world system. For the “core” the
possibility of a coalition between great and small
debtors in a debtors’ club was a serious threat and had
to be prevented at any expense. Here, the participation
of the great debtors was the most crucial aspect for the
future of this coalition. Because, while each of the
major debtors in Latin America (i.e. Mexico, Brazil and
Argentina) could threaten the stability of the system on
its own, the smaller debtors were unlikely to be able to
act collectively without the leadership of one or more of
these three countries.

It was the smaller economies that first began efforts
for a debtor organization At the first meetings that were
held at Panama and Caracas in 1983, major debtors
indicated their lack of interest. The first sign of change
came at the Latin American Economic conference at
Quito in January 1984, where a major debtor -the new
Argentinean government - took a more activist role.
Next meeting in Cartegana was marked by the
participation of all major countries and a modest
consensus on better terms of rescheduling. But major
debtors, especially Mexico tried to avoid more militant
proposals and the expectations for the organization of a
debtors’ club were postponed. Following meetings in
Montevideo and Acapulco shared the same destiny.
Whenever a major debtor suspended its debt unilaterally
or invited others to a collective response, multinational
private banks and international finance organizations
intervened by easing the payment conditions and
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rescheduling their payments to set the line between this
country and other debtors (Kahler, 1985: 377).

When a debtors’ club appeared as a serious threat
first attempt by the creditors was to reschedule the
foreign debt of the major debtor, Mexico and to create
incentives for this country to cooperate with IMF. In
this context some part of their debt was suspended and
the rest of the debt was rescheduled to a later period.
Thus a major threat was restrained. There were also
some debtor countries that tried to find a way out by
acting unilaterally but none of them managed to stay
away from coming to the terms of IMF for a long time.
At different times Bolivia, Peru, Nigeria and Brazil
declared that they suspended the debt service. But
staying on their own they eventually signed new
agreements with IMF under harsher conditions.

The IMF had lost much of its role with the end of
dollar-centered fixed-rate system in 1971. But with the
emergence of the debt crisis, IMF came back to the
scene with a different mission, acting as a “debt
collector” for creditor nations. IMF’s mission had two
aspects: to provide continuity in the debt service
payments and impose and monitor “structural reforms”
in these debtor countries as a conditionality for the new
debts (Kapur, 1998). IMF programs put an end to the
“self-reliance” or “infant industries arguments in the
periphery. Opening up to the world economy in any
terms imposed by the core was the only path debtors
could follow. In short, despite all the expectations in the
1970s, New International Economic Order was being
built in accordance with the emerging needs of the core
economies.

7.An EVALUATION of the DEBT CRISIS

Montesquieu, in his outstanding work titled The
Spirit Of Laws, elaborated on the debts of nations. Thus,
he said “It is necessary that there should be a proportion
between the state as creditor and the state as debtor. The
state may be a creditor to infinity, but it can only be a
debtor to a certain degree, and when it surpasses that
degree the title of creditor vanishes”(Montesquieu,
1900:395). What Montesquieu expressed in these lines
in the middle of the 18th century enables the assessment
of the debt crisis poor nations are confronting at the
beginning of the 2Ist century from a different
perspective. As the amount of debt increases, so does
the risk the creditor undertakes, thus, causing a more
reciprocal dependency for both of the parties involved.
However, the argument that the creditor state has lost
this unique quality -title- is open to discussion regarding
the facts that have been witnessed during the 1980s.

The debt crisis of the 1980s that has been affecting
many poor nations, (above all South American, African
nations) spurred a process similar to what Montesquieu



had delineated. In face of increasing foreign debt,
financial difficulties in repayment were witnessed;
moreover, some nations announced that the debt
services were cancelled unilaterally. International banks
were on alert because there was the danger that the
debts would not be repaid. Above all, there rose a
possibility that such a case could contagiously spread to
other debtor nations. This could cause a serious damage
in the international financial system and could even lead
to a total collapse. The debtor nations’ reactions during
this process played a crucial role in the functioning of
world capitalism. The Brazilian economist Celso Mong
was emphasizing this facet of dependency when he
stated, “If I have a million dollars debt, I am finished
but if I have a debt of fifty billions then the bank is
finished”(Baskaya, 1995:165). Additionally, the data
regarding the total amount of debt also displayed this
interdependency, showing that the nations in debt had
nothing more to lose during this process.

During that period, many economists fervently
argued that the indebted countries could benefit from
this interdependence if they acted in uniformity.
Naturally, there were different approaches to the
problem. The distinguished economics professor Lester
Thurow asserted in his book Head to Head that “Latin
America and Africa also cannot grow if they unilaterally
repudiate their debts. Private creditors would simply get
court orders to seize their assets -essentially making
exports impossible. With few imports, no funds would
be available to pay for imports.” And he concluded by
saying “The solution to the debt problem lies in the
developed world. It has to forgive the debts” (Thurow,
1992: 215). According to Thurow, there was no way the
debt problem could be solved by unilateral action of the
peripheral countries and the only solution was to
convince the developed world to “forgive” the debts of
the chronically indebted nations.

Until now, history proved right Thurow’s assertion
that a uniform action of the debtor nations would be of
no avail. Contrary to Montesquieu’s expectations, the
creditor nations did not lose their title despite the
increasing debts. While facing a quantitative growth in
debts, they qualitatively were at a more advantageous
state -a state where, along with their previous position
as the creditors, they now possessed a new role as the
auditor and controller of the debtor economies.

In fact, Thurow and his followers were at an
impasse. Their approach, the anticipation of a solution
offered by the core served one purpose: to deepen
insolubility. Had the debtor nations acted together, a
different solution could have been attained. However,
the retraction of the leading nations due to concessions
and compromises left these attempts unresolved. At the
dawn of a new millennium, the underdeveloped
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countries still bear the hope of an exemption of their
debts.

Evidently, neither Montesquieu nor Mong had
foreseen the role of willpower. Their explanations were
undeniably true; however, lack of independent political
power in debtor nations and the alliance between the
dominant classes in the core and periphery helped the
core to reconstruct the dependency structure even under
the most problematic circumstances.

CONCLUSION

Macro-level analysis offered by the World System
Approach enables us to reconsider the dominant
approach in economics, which assumes that linking to
the international system accelerates economic growth
and promotes welfare for every part of the world
system. Evaluation of the debt crisis illustrates that the
integration of peripheral economies to the world
economy under the existing terms has been a process
involving various political manipulations and the
financial enforcements of the international institutions,
rather than being an evolutionary process on its own. As
an alternative to the “structural adjustment” of the
periphery to the worldwide demands of the international
capital, dependency school offers a “delinking” strategy,
which aims to improve the terms of a country’s
participation to the international division of labor. The
practice of the delinking strategy enables “the
submission of external relations to the logic of internal
development”, which means the formation of an
autocentric economy in the periphery having the
dynamics of its own (Amin, 1994:166).

Both the failure in forming a debtors’ club and the
inability to pursue “delinking” strategies point to the
lack of independent political power in the periphery, a
precondition for these policies. At this point, the focus
on external factors and their consequences such as the
comprador role of the ruling classes and political
concerns related with the economic dependency of the
peripheral countries should be combined with further
analysis of domestic politics and internal class
structures.

In this context, macro-level analysis of the world
system approach offers a framework with an undeniable
strength of explanatory power which undermines the
validity of the dominant modernization theory that
relates the lack of development in the peripheral
countries to the ‘“backwardness” of their internal
dynamics. However, their policy offers with the
anticipation of a change to break out of this dependency
structure requires further analysis of the class dynamics
and the policy formation mechanisms in individual
countries.
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