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bstract: The paper aims to explain
how deep the ongoing crisis of
neoclassical political economy —
NCPE is and if this crisis can be

taner.akan@istanbul.edu.tr overcome through an inside-out change. For this
purpose, the paper first investigates the roots of
this crisis across the NCPE’s epistemological,
economic, and political axioms at the level of
theory. The paper then analyses the practical
implications of this theoretical investigation with
reference to the US model of political economy,
including a comparative account of this model
with the German model in terms of the
commonality or variety of the NCPE’s impact on
liberal and illiberal countries. The paper concludes

that

NCPE’s ongoing crisis is an

epistemological and systemic one emanating out
of its flawed theoretico-practical pillars and that
this crisis cannot be overcome through an inside-
out change due to the inter-blocking dynamics of

these pillars.
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z: Bu c¢aligma neoklasik ekonomi
politigin-NKEP devam eden Krizinin
yapisal  derinligini  ve  krizin
neoklasik modelin kendi politika
araglar1 ile asilip asilamayacagini
aciklamayi hedeflemektedir.

Calisma, ilk olarak, anilan krizin temellerini
neoklasik teorinin epistemolojik, iktisadi ve
siyasal dinamikleri ¢ercevesinde ve teorik dlgekte

irdelemektedir. Tkinci olarak ise bu teorik analizin

pratik igerimlerini ABD’nin ekonomi politik

modeline referansla agiklamaktadir. Bu analiz,
ayrica, NKEP’nin liberal ve liberal olmayan
ekonomiler iizerindeki etkisinin ortak ve farkli

igerimlerini

aciklamayr amaglayan ABD ve

Alman modelleri arasindaki bir karsilastirmay: da

igermektedir. Calismada, NKEP’nin devam eden
krizinin sorunlu teorik ve pratik dinamiklerinden
kaynaklandigi ve bu dinamiklerin sistemik bir

degisimi bloke eden 6zellikleri nedeniyle anilan

krizin NKEP’nin igsel politika araclariyla
astlmasinin ~ mimkiin  olmadigt  sonucuna
varilmaktadir.

Anahtar Sozciikler: neoklasik iktisat, neoliberal

siyaset, kiiresel ekonomik kriz, iktisat politikast.
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INTRODUCTION

At this critical turning point of the capitalist world system in turmoil, there is an
ambiguous agenda for the contemporary paradigms of political economy (PE). It is the
neoclassical school of economics (NSE) and the neoliberal practice of the NSE that come
to the fore in this agenda because a structural change in their theoretico-practical
construction will underlie the deconstruction of free-market capitalism. In this context,
the paper aims to investigate how deep the crisis of the neo classical political economy
(NCPE) is and if this crisis can be overcome through an inside-out change.

This investigation requires a systemic and evolutionary analysis of the NCPE at
the level of theory and practice in terms of its epistemological, economic, and political
dynamics. An insight of this kind matters for three things. The first is that the ongoing
crisis is a crisis the roots of which lie both in the theoretical assumptions of technical
economics and politics and in the irrational actions of the politico-economic actors in
conducting market exchange or in governing the institutional order. The second is that
these roots sprouted up not with the beginning of the neoliberal order roughly by the early
1980s but with the beginning of the liberal science- and policy-making. In other words,
the roots of the crisis are both epistemological and path-dependent. As a result, the third is
that the crisis cannot be contained by inside-out and patchy theoretical or practical
adaptations.

The paper has been organized into four sections in order to answer its two
inquiries noted above. The first section examines if there is a systemic difference between
classical or neoclassical paradigm(s) of political economy. This [in]difference matters in
exploring the development and embedding of the NCPE’s key theoretico-practical roots
and the limits in its inside-out change today. In the second and third sections, the paper
proceeds to deepen this debate in the context of the key contemporary economic and
political theories underlying the NCPE. This particular section also brings New
Keynesian Economics (NKE) and New Institutional Economics (NIE) into the analysis as
two contemporary theories that feed back into the NCPE’s macroeconomic and
institutional establishments, respectively, though raising some methodological objections
to it. The fourth section investigates the performance of the American model in the period
1980-2015 when the model had been aligned with the NCPE in order to explain the
practical implications of this debate. To further substantiate the consequences of this
investigation, these implications will also be debated with reference to the performance of
the German model in the period 1950-2015 when the model was first established as a
social market economy but then directed towards a (neo)classical one. The conclusion
merges the qualitative and quantitative data coming out of the discussion in the first four
sections to carve out an overall response to the paper’s two basic inquiries.

Hacettepe University Journal of Economics and Administrative Sciences |
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1. A SYSTEMIC DIFFERENCE BETWEEN CLASSICAL AND
NEOCLASSICAL PARADIGM(S) OF POLITICAL ECONOMY?

Wallerstein (1980) stretches the antecedents of liberal paradigm back to the 16th
century, to the beginning of the Reform and the Renaissance. On the basis of the long-run
accumulation of its formational dynamics, the liberal paradigm’s major (historical)
watersheds would be suggested to be the French Revolution, the core constituents of
which were the economic and political liberty with a limited emphasis on social equality,
and the industrial revolution that accommodated the Revolution’s spreading impacts till
1848 (Arblaster, 1984: 210-11). As Arblaster (1984: 146-47) put it, around the mid-16th
century, there was widespread confusion of beliefs and social unrest, the dynamics of
liberal change. Although early liberal and constitutionalist developments were forestalled
in most of the Europe as of 1660, these dynamics, however, sparked off the gradual
formation of an essentially bourgeoisie social philosophy, which was to become the
middle-class orthodoxy. Considering this primordially anti-systemic nature of liberal
social accumulation, Wallerstein (2011: 2) and Dewey (1963 [1935]: 62) argue that the
liberal paradigm was originally a centre-left ideology denounced by then conservatives
like Burke.

Under the gloomy legacy of this pendulum, there has been a perplexing ambiguity
in the meaning of the term liberal between classical and neoclassical economics, and
between differences and indifferences of classical and neo liberalism (Wallerstein, 2011:
5-6; Freeden, Stears, 2013: 330). In this paper, in terms of the intercomplementary
implications of their economic and political axioms, classical or neo-classical economics
and classical or neo-liberalism are considered as the theory and practical politico-
institutional organization of liberal political economy, respectively. It is within this
context that the former has always been used to provide a conceptual basis for or justify
the loopholes of the latter and the latter ensured the basis of institutional and political
power necessary for the former to flourish and become embedded. This point fits into the
fact that, as Dewey (1963) put it, pure science and applied science are interbreeding and
interpenetrating activities (Putnam,1995: 173-4).

Sustaining this intermesh between the theory and praxis of liberal PE is an
enduring pragmatism from its outset. Concerning this point, James (1916 [1907]: 53-5)
notes that “theories thus become instruments, not answers to enigmas, in which we can
rest. We don’t lie back upon them, we move forward, and, on occasion, make nature over
again by their aid. Pragmatism unstiffens all our theories, limbers them up and sets each
on at work”. Classical and neoclassical theories have in this regard been drawn upon a
theoretical pragmatism as a scientific justification of their proponents’ practical interests
(Habermas, 1974: 272-3). The nature of this relationship originates in the precedence and
immediacy of practice over theory in the evolution of liberal history (Mill, 2004 [1848]:

Hacettepe Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi |
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6), especially since the 19th century, when positive sciences, which emanate from
empirically verifiable knowledge, came to be the productive force of social development
(Habermas, 1974: 253-4). As a well-established fact of today, till now, the so-called
pragmatism has collapsed roughly two times in systemic terms with the Great Depression
of 1929 and the Great Recession of 2007-08 (It still persists, though, thanks to the cited
institutional-cum-discursive power grasped by the practical dominance of capitalist
system of production).

The term neoclassical was first used by Veblen (1900) and then used rather loosely
and somewhat inconsistently. In our analysis, the NSE, which emerged in the 1870s, is
used as the equilibrium price and market theory drawn upon the coordinating power of
markets and efficiency of market-determined resource allocation. The NSE can be
regarded as a meta-theory of economics (Lawson, 2013), the policy premises of which
rest upon, inter alia, four pillars: a dogmatic methodology of theorization, general
equilibrium, self-clearing markets, and minimal state (These principles are constitutive of
the NSE as a meta-theory rather than shared by all schools that are grouped under the
NSE, as elaborated below). The NSE has made some essential changes in the theoretical
premises of the classical schools of economics (CSE), the foremost one of which is
marginalism.

Marginalism emphasises small adjustments, such as the adjustments a consumer
might make in deciding which combinations of commodities might yield most pleasure.
‘A little more of this and a little less of that’, or ‘a little more of that and a little less of
this’ — this incrementalism in individual choices is presented as the essence of economic
decision-making. Rational consumers, one may surmise, will shift their spending between
commodities until the utility, or satisfaction, given by each is equalised at the margin
(Stillwell, 2006: 148-9).

Among the other key changes can be cited the replacement of labour value with
utility and of the macro-theoretical arguments of the classical school such as classes, their
competing interests and the conditions of social progress with the behaviour of
individuals and competitive markets, and how consumers’ demand influences prices and
the allocation of resources (Stillwell, 2006: 149). But this micro-level revolution was also
drawn upon the cited four axioms rather than changed them in terms of macroeconomic
policy. This is why Keynes (1964[1936]) did not make any distinction between classical
and neoclassical economics but designated the both as the indistinctive proponents of
laisses-faire capitalism. In a similar vein, as the debate on the rudiments of the
contemporary macroeconomic schools of neoclassical economics will illustrate, there are
clear minutiae in their technical explanations of economic system but these differences
are by and large drawn upon the same dogmatic axioms, too.

Hacettepe University Journal of Economics and Administrative Sciences |
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Of the cited four pillars, the dogmatic methodology is the key trans-temporal
thread that not only bridges the CSE and the NSE but also underlies the other three: self-
clearing markets, general equilibrium, and the minimal state. And what underlies the
genesis of this methodology is the scientific legacy of enlightenment, the Newtonian
science. Two main linkages are there between liberal science-making and the Newtonian
physics; balanced and in-equilibrium co-existence of the constituents of a whole, and the
spontaneousity of this equilibrium in the sense that any attempt to tinker with the self-
moving character of a whole, in effect, destroys it (Manning, 1976: 16-23; O’Boyle,
2017). To justify these sacrosanct principles, liberal thinkers of the past and present
dissociated their theories from practical reality and then resorted to abovenoted
pragmatism. As a well-established fact, in economics, it is Adam Smith who set the stage
for this dogmatic methodology.

The seminal nature of Smith’s (1976[1776]) work, The Wealth of Nations, lies in
its conceptualizing the interactions of major politico-economic institutions in reasonable
detail. Yet his systemic methodology cannot be claimed to strike an unchallengeable
trade-off between theoretical consistency and practical conduct. As can be teased out of
the following paragraph, he explicitly avows the imperfect network of market exchange.

It is not easy, it has already been observed, to ascertain what are the average wages
of labour even in a particular place, and at a particular time. We can, even in this case,
seldom determine more than what are the most usual wages. But even this can seldom
determine more than what are the most usual wages. Profit is so very fluctuating that the
person who carries on a particular trade cannot always tell you himself what is the
average of his annual profit. It is affected not only by every variation of price in the
commodities which he deals in, but by the good or bad fortune both of his rivals and
customers, and by a thousand other accidents to which goods when carried either by sea
or by land, or even when stored in a warehouse, are liable. It varies, therefore, not only
from year to year, but from day to day, and almost from hour to hour. To ascertain what is
the average profit of all the different trades carried on in a great kingdom must be much
more difficult; and to judge of what it may have been formerly, or in remote periods of
time, with any degree of precision, must be altogether impossible (Smith, 1976 [1776]:
77-8).

Thus, to Smith, the equilibrating signals of free market mechanism (prices, wages,
and profits) are indeterminable in structural terms. Paradoxically, however, the same
Smith did not abstain from generating a holistic dogma, the invisible hand hypothesis, a
built-in dynamic of market societies that is supposed to spontaneously order the periodic
disorders of laisses-faire capitalism. He explicates the perfect match of supply and
demand, which is tantamount to general equilibrium, with unhesitant rectitude: “the
quantity of every commodity brought to market naturally suits itself to the effectual
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demand” (Smith, 1976 [1776]: 75-83). Smith’s invisible hand hypothesis was then
continued with Walrasian general equilibrium theory, the New Classical School (NCS),
and the Real Business Cycle (RBC) schools of economics.

Conceptualized by Léon Walras (1965[1926]), general equilibrium defines how all
parts of an economic model fit into together. Walras assumes that a voluntary exchange
between well-informed, self-interested, and rational individuals creates an efficient and
mutually beneficial organization of the production and distribution of income. There are
mainly three components of an economy in a Walrasian competitive equilibrium; (i) the
demand equals the supply (ii) each agent can buy and sell each goods or service, and (iii)
all the firms and consumers can exchange a given quantity of goods that could maximize
their profits and utilities, respectively. As a corollary, the cost and price equal to each
other and therefore there is no profit or loss. For profit and utility maximization, it is well
enough to know the number of consumers and firms, the initial endowments of resources,
the consumers’ preferences, and the techniques available. The rest will be achieved by the
maximizing behaviour of the agents and the competitive mechanism (Walker, 2003: 180-
81; Screpanti, Zamagni, 2005: 180-88). The NCS and the RBC, two key branches of
contemporary neoclassical economics, are drawn on, inter alia, the idea of self-clearing
and self-equilibrating markets under general equilibrium conditions. In brief, all of these
theories are rooted in a superordinate claim that there is an ever perfect match of supply
and demand through market signals in a single market or between all markets and there is
no need for an activist macroeconomic policy thus. Though not explicitly confirming
general equilibrium, the Monetarist School of Economics (MSE), which pioneered the
resurgence of contemporary neoclassical theory, features the same idea that state’s
intervention of any kind in markets cannot create a stabilizing effect but higher prices and
economic inefficiency at the end of the cycle.

Why do Smith and his successors resort to such a double-shuffle? Because,
without this mythic superstition, (i) market imperfections cannot be manipulatively
concealed by any other means, and thus (ii) state intervention, the visible hand, cannot be
left out of the game and presented as the unique culprit of those imperfections.

It is an interesting detail that, roughly one and a half century later than Smith,
Keynes argued, albeit originally being a mathematician, that it is a systemic fault to
analyse an economic system in consideration of only quantitative data and to exclude
everything qualitative that underlies the imponderable implications of economic action.

Now the strength of all these motives will vary enormously according to the
institutions and organisation of the economic society which we presume, according to
habits formed by race, education, convention, religion and current morals, according to
present hopes and past experience, according to the scale and technique of capital
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equipment, and according to the prevailing distribution of wealth and the established
standards of life (Keynes, (1964[1936]: 109).

The underlying reason for Keynes was the same as Smith’s: it is hardly possible to
gather a set of quantitative data that reveals macroeconomic aggregates as perfectly as to
leave its theoretically-verified qualitative balances aside (although relatively reliable
quantitative data can be collected at sectoral level). For Keynes, an economic system is
based on the trade-off between individual liberty, economic efficiency, and social equity.
With this systemic perspective in examining the social whole, Keynes’ difference from
Smith was that he did not gloss over the imperfections of market economy and economics
but proposed a corrective tool for harnessing their self-destructive collaboration: the
visible hand. What caused Keynes to do so was obviously this thought: “Nor is it true that
self-interest generally is enlightened; more often individuals acting separately to promote
their own ends are too ignorant or too weak to attain even these. Experience does not
show that individuals, when they make up a social unit, are always less clear-sighted than
when they act separately” (Keynes, 2010[1931]: 288). As a result, according to him, “a
somewhat socialization of investment will prove the only means of securing
approximation to full employment” (Keynes, (1964[1936]: 378).

The epistemological core of liberal theory that rejects collective action of
Keynesian kind is the atomistic particularism, as conceptualized by Bacon, Descartes,
Hobbes, Spinoza, and Locke, that asserts itself in the individualist structuration of
communicative action and thereby demarcation of particularistic values from their norm-
confirmative or socially-integrative expansions. This is the methodologic reductionism to
explain wholes through their disjointed constituents. Under this separatist-consciousness,
it is presumed that individuals must select their own values and construct their own
morality because community is a fictitious entity. Underlying is the axiom that “no
rational person could elevate the supposed interests of a fiction about the real interests of
real individual people” (Arblaster, 1984: 39).

As Hayek (1998a [1973]: 10) put it, for Descartes, the reason is for making logical
deductions from explicit premises that should be aligned with demonstrable truth. And
this sort of truth must be ponderable. The neoclassical rationality that underlies today’s
economics thinking resides in this quantitatively-bounded reasoning sprouting out of the
claim that nature consists of pleasure and pain, and the unique basis of our actions is the
intersectional varieties of these two causes (Bentham, 2000 [1781]: Chapter 1). This
utilitarian rationality gains its meaning across market transactions, as put by Jevons (2005
[1888]: 26), a pioneering figure of the neoclassical economics, as follows;

| hesitate to say that men will ever have the means of measuring directly the
feelings of the human heart. A unit of pleasure or of pain is difficult even to conceive; but
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it is the amount of feelings which is continually prompting us to buying and selling,
borrowing and lending, labouring and resting, producing and consuming; and it is from
the quantitative effects of the feelings that we must estimate their comparative amounts.
We can no more know nor measure gravity, in its own nature we can measure a feeling;
but, just as we measure gravity by its effects in the motion of a pendulum, so we may
estimate the equality or inequality of feelings by the decisions of the human mind. The
will is our pendulum, and its oscillations are minutely registered in the price lists of the
markets. | know not when we shall have a perfect system of statistics, but the want of it is
the only insuperable obstacle in the way of making economics an exact science. In the
absence of complete statistics, the science will not be less mathematical, though it will be
immensely less useful than if it were, comparatively speaking, exact.

In addition to precluding activist economic policy, the reason for why
classical/neo-classical theory rigidly dissociates institutional analysis from its collective
and normative socio-political implications is to forestall the formation of a balance of
power between economic power to purchase and political power to redistribute the power
to purchase. This paves the way for market transactions to be divorced from micro-macro
power exchanges at the level of enterprise and macro economy (This point is elaborated
on with reference to the NIE in due course). It is within this context that Polanyi (1989
[1944]: 71) defines market economy as “an economic system controlled, regulated and
directed by market prices; order in the production and distribution of goods is entrusted to
this self-regulating mechanism”. Friedman (1980:14) adds that prices in this order are the
coordinating elements that transmit (pecuniary) information, enable the entrepreneurs to
adopt the most effective endowment of production, and determine the distribution of
income among the factors of production (The power-theoretic delineation of market order
has been further explained in due course).

2. THE RISE AND FALL OF THE CONTEMPORARY NEOCLASSICAL
ECONOMICS

What interrupted the theoretico-practical power of the neoclassical economics till
the early 1970s was Keynes’ theorization of the underemployment equilibrium and the
need for demand management to achieve full employment in the wake of the Great
Depression of 1929. Keynesian economics then came to lose its power in the face of the
Great Stagflation of the 1970s. During the rise and fall of the Keynesian economics, there
emerged mainly three schools in the neoclassical tradition beginning with the 1950s: The
MSE, the NCS, and the RBC. Despite their technically changing explanations, these
schools either predicated their axioms on classical postulates of self-clearing markets and
general equilibrium or poured their theoretical weapons into putting stabilizing and
regulatory state out of the analysis. The New Keynesian School, too, is drawn upon
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rational individuals and self-clearing markets, though being aligned with the Keynesian
School (Krugman, 2009).

The resurgence of neoclassical economics can be dated back to the formulation of
expectations-augmented Philips Curve by the monetarist denying reverse relationship
between inflation and unemployment in the long-run. According to the monetarists, the
long-run Philips curve is vertical at the natural rate of unemployment where expected and
actual rates of inflation are equal. Underlying is that the anticipation of actual rate of
inflation by workers in the wake of monetary growth refrains them falling into the trap of
temporary money illusion and thus from increasing their labour supply. It is the adaptive
expectations that enable workers to achieve this full anticipation by the way of
extrapolation (Friedman, 1968, 1977). Friedman and Goodhart (2003 [1970]: 58) define
adaptive expectations as the anticipations that “...are revised on the basis of the
difference between the current rate of inflation and the anticipated rate. If the anticipated
rate was, say, five percent but the current rate ten percent, the anticipated rate will be
revised upward by some fraction of the difference between ten and five. As is well
known, this implies that the anticipated rate of inflation is an exponentially weighted
average of past rates of inflation, the weights declining as one goes back in time”.

The key consequences of adaptive expectations are, first, that it is real rather than
money wages that determine inflation-unemployment trade-off and, second, that
monetary expansion can reduce unemployment in the short-run only when consequent
inflation is unanticipated. Underlying unanticipated inflation is the gradual rather than the
abrupt adjustment of expected inflation to actual inflation. Despite this, according to the
monetarists, economy is stable in structure and hence will return to the long-run
equilibrium at the natural rate of unemployment after being disturbed by erratic monetary
growth but this time with a higher equilibrium rate of wage and price inflation equal to
the rate of monetary growth (Because people will revise their expectations upwards).
Friedman adds that activist fiscal policy could not increase aggregate demand as
households base their consumption decisions on their permanent rather than temporary
income. To prevent economic instabilities, Friedman [2002 [1971]: 51) contends that
there should be a legal arrangement urging policy-makers to increase money supply at a
steady rate and thus preventing “monetary policy from being subject to the day-by-day
whim of political authorities” (The monetarists’ focus on money lies in their
consideration of fluctuations in money supply as the key cause of economic instabilities).

The rising tide of inflation with the second part of the 1960s, the declining stability
of the Philips Curve, and the consequent Stagflation of the 1970s paved the way for the
birth of a new paradigm, the New Classical counter-revolution. Influenced by the natural
rate hypothesis of the monetarists, the NCS’ main argument was to introduce rational
expectations hypothesis (The other name of the NCS is the Rational Expectations
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School). According to this school, the rationally-established expectations yield the perfect
foresight except the stochastic (random) disturbances. In case these expectations show
certain defaults, the economic agents can change their strategy of expectation formation.
Thus, the agents, in no way, form systematically wrong expectations over time. Such a
perspective falls back on the view that each historical event consists of same static
variables, and their ergodic structures would well be predicted in hindsight for the next
time. Thus, firms maximize their profits and workers and households maximize their
utility without falling into money illusion. Restoring the classical modes of equilibrium
analysis in the both short-run and long-run, in particular the Walrasian general
equilibrium analysis, the NCS assumes continuous and rapid market clearing as a result of
complete and continuous wage and price flexibility. What transmits imperfect price
signals to economic agents is exogenous monetary demand shocks. Thus, the NCS
suggests rules rather than discretion in preventing and managing business cycles because
anticipated increases in money supply will not cause a shift in the real output and
employment but in the price level, even though unanticipated increases could do so. This
line of argument came to be the basis of central bank independence (Snowdon, Vane,
2005: 219-271).

The Real Business Cycle School (RBCS) suggests that each stage of business
cycle is both an equilibrium rather than a welfare-reducing disequilibrium. As a corollary,
according to the RBCS, the unanticipated monetary shocks of the NCS have been
replaced with large random changes in technology as a form of supply-side shock. These
shocks cause output and employment to fluctuate as the price changes caused by these
shocks change consumption decisions and labor supply. These fluctuations are those at
the natural rate of output and caused by a series of permanent shocks, each of which
determines a new growth path. And neither the quantity of money nor the aggregate price
level has any impact on aggregate output and employment (Money demand expands
during business expansions, eliciting an accommodating response from money supply).
Thus, there is no need for activist stabilization policy which will otherwise be
counterproductive as the economy is already under full employment (Tsoulfidis, 2010:
343-362).

The above-examined three theories maintained the tradition of the NSE. There is
also another school of macroeconomics, the New Keynesian School of Economics (NKS)
that should be examined here to better understand the neo-classical establishment since
the NKS has both become a part of mainstream macroeconomic thinking or teaching and
also fed back into the embeddedness of the NCE as a result of embracing the latter’s some
key analytical premises, though raising some methodological objections to it. It is within
this context that the NKS emerged out of the Keynesians’ search for incorporating the
influence of inflationary expectations and the impact of supply shocks into the orthodox
Philips curve analysis. In methodological terms, on the one hand, the NKS aims to base
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Keynesian economics on maximizing behavior and forward-looking rational expectations
within a dynamic stochastic general equilibrium (DSGE) framework. The NKS also
brings into analysis all real world imperfections such as imperfect information and
imperfect competition, on the other. In doing so, the NKS claims the short-run non-
neutrality of money that stems from nominal or real wage and price rigidities and market
imperfections. These rigidities and imperfections amplify the magnitude of aggregate
disturbances that arise from supply-side or demand-side shocks. But there is no unified
acceptance of activist stabilization policy as most of the NKS members accept the
problems of uncertainty and time-lags to arise out of discretionary policy. For example,
Greenwald and Stiglitz (1987) unhesitatingly support activist fiscal policy and avow the
limited efficacy of monetary policy and wage cuts in recessionary period. But they (1987:
132) also note that “if the invisible hand of the market is palsied, the visible hand of the
government may be far worse”. The students of the NKS support discretion only in the
case of huge shocks in consideration of the slow adjustment process in market economies.
And instead of a strict monetary growth rate rule, which is a hardcore monetarist premise,
the NKS suggests a flexible inflation targeting strategy and price stability as the key
target of monetary policy to be achieved by central bank in greater transparency and
openness, which underlies the school’s popularity (Ball, Mankiw, 1998; Gordon, 1990;
Snowdon, Vane, 2005: 357-432).

Based on the abovenoted theoretical axioms, the science of macroeconomics was
quite self-confident prior to the Great Recession of 2008-09, as argued by Lucas (2003:
1), the NCS’ pioneering figure, in his presidential address to the American Economic
Association: “My thesis in this lecture is that macroeconomics in this original sense has
succeeded: Its central problem of depression prevention has been solved, for all practical
purposes, and has in fact been solved for many decades.” However, as featured by the
Great Recession and the ongoing Great Stagnation, there have been, inter alia, three
points illustrating the collapse of the building blocks of the mainstream macroeconomics
including the NKS.

First is the idea that macroeconomic fluctuations were obsolete under symmetric
information held by rational agents. As unveiled by the Housing Bubble, the markets
were not stable or in equilibrium. Nor were the economic agents rational in having “a
complete understanding of the economic mechanisms governing the world” (Colander et
al. 2009: 256). Economists did not take seriously the diverse expectations and imperfect
knowledge of heterogeneous economic actors or the systemic risk factors such as that
between financial meltdown and the real economy, thereby failing in explaining the
unfolding dynamics of national or global economic crisis.

Second is an unconditional pessimism about the power of monetary and fiscal
policy to sustain or stimulate stable growth (Romer, Romer, 2013; Blyth, 2012). The key
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problem with the monetary policy before the Great Recession was “the idea that targeting
inflation will lead to financial stability or that focusing on only price and financial
stability is sufficient for maintaining a low output gap and stable and robust growth”
(Stiglitz, 2012: 35). As for the fiscal policy, it was that there is no need for fiscal tools for
short-run stabilization and that the fiscal tools such as broad-based income tax cuts,
increased transfers, and higher government purchases cannot stimulate the
macroeconomy even when monetary policy does not respond as in the case of zero lower
bound (Romer, 2012).

The third is that new Keynesian dynamic stochastic general equilibrium (DSGE)
models that underlied macroeconomic research have failed in explaining the great
macroeconomic crises in three-quarters of a century, the foremost of which is the Great
Recession (Romer, 2012; Blanchard, 2018: 45). In general, macroeconomic models did
not include agency problems. For example, central banks had models in which banking
did not play an important role. There were also deeper mathematical flaws in the structure
of the models such as embedded assumptions of concavity, which meant risk
diversification necessarily worked. But the Great Recession proved the very reverse
(Stiglitz, 2016: 40-41).

The same theoretical flaws had in fact created economic inefficiencies and crises
in the developing countries far earlier, too, such as the Mexican, the Russian, the
Argentine, and the Turkish crises, which did not take proper attention due likely to these
countries’ relatively small economic size and level of development as well as the local
character of these crises. The specific relevance of these crises for the NSE is that the
most of the developing countries including these crisis-hit ones which had adopted the
NSE’s policy prescriptions under the banner of the ‘Washington Consensus’ achieved
lower growth, higher inequality, and deindustrialization. For example, the growth in Latin
American countries in the 1990s was half of that which was achieved under import-
substitutionist model in the 1960s and the 1970s. This was quite the contrary to the fact
that the East Asian countries secured much higher rates of growth, industrial
sophistication, and relative equality of income under state guidance rather than under the
surveillance of the International Financial Institutions (IFIs), the World Bank (WB) and
the International Monetary Fund (IMF) (Stiglitz, 2008). The Consensus was formulated
and conducted mainly by the IFls via the Structural Adjustment Programs (SAPs). The
policy prescriptions on which the so-called ‘Consensus’ was achieved consisted mainly of
minimal state, unfettered financial and commercial liberalization, deregulation of sectoral
exchanges, austerity-contingent fiscal policy and inflation-obsessive monetary policy,
downsizing of public sector by unquestioned privatizations and by sharp cuts in welfare
spending. However, in view of the world-wide failure of these one-fits-all prescriptions
along with consequent protests and growing social unrest against them, the IFls started
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featuring institutions as a key potential of higher efficiency and growth under the banner
of ‘second-generation reforms’ roughly with the mid-1990s.

The reforms were not aimed, in essence, at harnessing the SAPs with a context-
specific approach but at achieving three inter-reinforcing objectives. The first was to
pretend making structural changes to the Consensus’ policy framework in the face of the
arising concerns about it; second is to do so by, among the others like female education or
improved safety nets, assigning the role of ‘effective intervention’ in building institutions
to the state in consideration of its success in the East Asia, thereby giving an impression
of striking a balance between state and market; and the third is to turn the second
objective into an opportunity by recasting overall institutional architecture in a way to
feed back into the Consensus’ operational scope. Among the functions of the state’s this
new role took place (i) turning bureaucratic apparatus into a managerial team acting on
the basis of private business rules rather than on public rules (ii) improving the so-called
investment environment by taking supply-side institutional measures such as imposing
higher indirect taxes upon ordinary citizens for compensating the arising burden over
public budget out of the cuts in corporate and capital taxes (iii) boiling down the function
of regulative action and law into generating and applying deregulative rules, thereby
enabling property and capital holders to turn private risks into public risks as their
‘natural right’. A comprehensive analysis of the World Bank’s 1997 Report, The State in
a Changing World, which is accepted as the Bank’s magnum opus to launch the so-called
reforms, well features these three points (It makes no structural emphasis on the necessity
of imposing binding constraints).

Expectedly, there emerged a need for a theory of institutions to conceptualize this
new role of the state as a complementary dynamic for the scaffold of the NSE. It was by
the way going to be more appealing if this theory, like the NKE, would denounce some
policy premises of the NSE while fulfilling this complementary role in view of then
arising negative impression on them. The new institutional economics — NIE was cut out
for this mission. In fact, the NIE has certain methodological objections to the NSE such as
the disacceptance of rational action, spontaneous equilibrium, and the costless exchange
of market players (North, 1990: 14-15). However, at the heart of it lies a ‘cutting-edge’
idea that the process of market exchange creates certain costs, entitled transactions costs,
and that higher economic efficiency and growth are contingent on the inexorable
minimization of these costs. But what does this idea change in the establishment of NSE?
Prima facie, it poses a challenge to the discursive power of the NCE and the RBC by
denouncing their theoretical construct based on rational action. But, as noted above, the
so-called construct is not an end but a means for capitalist practice to take hold over the
entire politico-economic edifice including institutions. In this regard, when examined
more closely in terms of the NSE’s theory-practice mismatch, it turns out that the NIE
hardly changes but consolidates this (mis)match at the level of institutions.
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First, according to the NIE, it is the contract-mediated exchanges rather than the
constraint-based public ordering of private contracts that will ensure higher investment,
efficiency, and income, as the NIE takes it for granted that state’s regulation of market
exchange cannot optimize but increase transaction costs. Second, there is no need for a
power-based explanation of the economic exchanges as the private contracts are the
unique means of distributing income ‘equally’ among the factors of production. Third,
therefore, state’s unique task should be to improve investment environment by ensuring a
friendly bureaucratic and judicial infrastructure for private actors to securely and freely
enforce their contracts. Under the dogmatic conceptualization of ‘minimizing transaction
costs at all costs’, the NIE’s these three premises are well aligned with the NSE’s
methodology of theory building based on non-virtual conceptualizations and the foremost
outgrowth of this methodology, the minimal state hypothesis (see Williamson, 1979,
2010; Ostrom, 1990).

The consequences of the theoretico-practical collaboration between the NSE and
NIE can well be seen in the genesis of the Global Recession of 2008-09 and the unfolding
of the Global Stagnation of 2010-18. The key reason underlying the former was the
repealment of the key articles of the Glass-Steagall Act as well as the cuts in taxes on
capital and financial revenues in a macro-economic setting structured by the neo-classical
policy priorities as to be elaborated in due course (The Glass-Steagall Act had effectively
decoupled investment and commercial banking activities, thereby preventing the undue
diversion of publicly-insured deposits into high-risk speculative operations by investment
banks). This initiative aimed to reduce transaction costs for commercial banks and
individual financial investors to increase the quantity of their transaction capacity, which
is perfectly in line with the NIE. But, as a well-established fact of today, this initiative
then turned de facto private risks into de jure public risks as a result that the American
state focused on monolitically minimizing rather than optimizing financial risks, which
caused the decline of aggregate income and the rise of inequality in the distribution of this
income not only in the USA but also across the world, and paved the way for trade wars
between the USA, China, and the Europe, which ended up with the reduction of the size
of global commercial transactions. It was the Dod-Frank Act of 2010 issued to seemingly
‘re-optimize’ the financial transaction costs in the wake of the confiscation of the
individual and corporate speculators’ ‘transaction losses’ by the taxes collected from the
households (The Act aimed to redesign the country’s financial system by, inter alia, the
creation of a new public organization, the Financial Stability Oversight Council or the
imposition of new requirements such as that for both parties of a derivate to clear it by
arranging a clearing house for backing up their performance on the contract [Kim,
Muldoon, 2015]). Namely, with this Act, the state’s role turned from preparing a good
playground for property rights into decently cleansing it. Apparently, these two roles are
not mutually exclusive in feeding back into the expectations of property holders.
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The discussion till now demonstrates that the building blocks of contemporary
NSE with its complementary theories have been drawn upon flawed assumptions. The
removal of this wreck calls for not only a minor theoretical or policy change but also an
epistemological and systemic change. Such a change did not occur after the Great
Depression of 1929. Instead, as noted above, the NSE’s four building blocks have been
revived under different banners. As has been seen over the last decade after the Great
Recession, a change of this kind in the contemporary NSE seems to be unlikely, too, in
particular when taken with its politico-institutional implications, to which we now turn.

3. POLITICAL [NEO]JLIBERALISM BETWEEN RENT-SEEKING AND
RENT-CREATION

Like the path-dependent relationship between the CSE and the NSE, the NCPE’s
contemporary politico-institutional organization, neoliberalism, is not structurally
different from classical liberalism, though presented as a new scheme of PE. Harvey
(2007: 2) defines it as “a theory of political economic practices that proposes that human
well-being can best be advanced by liberating individual entrepreneurial freedoms and
skills within an institutional framework characterized by strong private property rights,
free markets, and free trade”. What is then its distinguishing feature from its classical
origin? Basic pillars of the 19th century classical liberalism were the balance of power
system averting the outburst of a conventional war, international regime of gold standard
for the steady organization of transnational exchange relations, and a self-regulating
market under the auspices of state intervention such as protective tariffs, export bounties,
and indirect wage subsidies. De facto, an international financial regime under Britain’s
leadership with a subconscious voice of the Pax Britannica was the nucleus of systemic
functioning of these pillars, lying down the groundwork of international peace, financing
governments and issuing long-term bonds to private corporations, investing in industrial
projects, public utilities, etc. (Polanyi, 1989 [1944]: 3-11).

Put differently, what is then the difference of classical liberalism from its new
version (neoliberalism)? As Hirst and Thompson (1996: 19-50) vindicated, it is not the
faster growth of international financial or commercial transactions, since the former saw
their higher rates than the latter in quantitative terms. It is not the qualitative meaning of
free trade that, during the former, signified the freedom for the most powerful to inflict its
rules on the rest (Woodroff, 2002: 152), as has been during the latter. The nature and
operational logic of financial conditionality and its hegemonic power during the former
was also structurally not different from that during the latter, as Polanyi (1989 [1944]: 14)
noted “finance — this was one of its channels of influence — acted as a powerful
moderator in the councils and policies of a number of smaller sovereign states. Loans, and
the renewal of loans, hinged upon credit, and credit upon good behaviour”. Nor is it the
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existence of state intervention in favour of economic power centers in open conflict with
liberal theory, as Harvey himself (2007: 74) put it:

This tendency on the part of the core states like the US to safeguard financial
interests and to stand by as they suck in surpluses from elsewhere both promotes and
reflects the consolidation of upper-class power within those states around processes of
financialization. But the habit of intervening in the marketplace and bailing out financial
institutions when they get into trouble cannot be reconciled with neoliberal theory.
Reckless investments should be punished by losses to the lender, but the state makes
lenders largely immune to losses. Borrowers have to pay up instead, not matter what the
social cost. Neoliberal theory should warn ‘Lender, beware’, but the practice is
‘Borrower, beware’.

One structural difference between the two would be time-space compression
(Harvey, 2007: 3) as a result of the centripetal commandment of liberal centrifugality.
Time-space compression is rooted in the extension of geographical span of neoliberal
institutionalism, gasino capitalism, and the consolidative externalities that this extension
generates and embeds (Strange, 1994). The global and transnational shareholders of
neoliberalism collectively deepen the centrifugalizing impulse of liberal institutionalism
through centripetal means such as dispute settlement system established for the free flow
of the foreign direct investments, structural adjustment programmes, conditionality-
contingent development aids, etc. Unlike neoliberalism, classical liberalism did not hinge
on the deregulative regulation of supranational organizations (Razeen, 1998: 177-178).
Blant (2010: 6) refers to this pull-push dialectics arguing that the neoliberal state is a
telocracy, an order devoted to the pursuit of some overall end, but not a nomocracy, a rule
governed order not devoted to the attainment of particular ends. In Durkhemian terms,
this is a sheer unifying differentiation in a reified world. The overall end here is, first, to
allow a systemic leeway for capital-holders and their supranational auxiliaries to infuse
into the interiors of national spaces and, second, to ensure that the centrifugal tendencies
of neoliberal actors in a catallaxy do not attain to the point of a self-destruction as has
been the case from the beginning of the Great Recession of 2008-09.

This structural difference, however, does not change the politico-economic
rationality in both the CPE and the NCPE. In the both, it draws on a freedom from
political power in order to justify the unconstrained power of those who hold economic
power in their hands. This rationality aims to de-link economic power to purchase and
political power to redistribute economic power, as noted earlier, because it is assumed by
the both classical liberals and neoliberals that the latter can wreak havoc on the freedom
of competition that underpins the former. The basic ground is that the only right to power
in liberalism is the right to purchase in exchange-conditioned marketplace as the basic
source of economic freedom (Smith, 1976 [1776]: 48). In a similar vein, economic
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freedom according to Friedman (2002 [1971]: 11-12) consists of saving, earning,
consuming, investing, or pursuing a career in tandem with individual preferences.

What about the equality of freedom to power at the level of practice? Smith (1976
[1776]: 84-85) points out that “Masters are always and everywhere in a sort of tacit, but
constant and uniform combination, not to raise the wages of labour above their actual
rates...Masters, too, sometimes enter into particular combinations to sink the wages of
labour even below this rate...Combinations [of the master] are frequently resisted by a
contrary defensive combination of the workmen; who sometimes, too, without any
provocation of this kind, combine of their own accord to raise the price of their labour”.
What is the result? It is that the liberty of workers is to offer their labour freely and that
the right to organize for workers is a source of rent-seeking but that the right to capitalize
social resources is a natural right for capital holders. Because, in liberal theory, the latter
is a socially-beneficial action, whereas the former requires a regulatory state intervention
(Mises, 2005 [1927]: 4-11).

In other words, the power-equalising potential of state intervention fundamentally
contrasts with liberty, since it deranges the competitive freedoms (Friedman, 1980: 128).
Thus, the biggest threat to freedom is the concentration of power in political hands
(Friedman, 2002 [1971]: 266). In a free society, according to Friedman, the general good
consists principally in the facilitation of the pursuit of unknown individual purposes.
Underlying this fact is that the boundary of the limitation of the individual freedom is to
provide general good, and as the general good is to feed back into the operational scope of
individual discretion, there is no need for ex ante collective action to constrain but to
facilitate the individual action. At the outermost, in terms of state intervention, Hayek
(1998b [1973]: 131) notes that institutional stock of a liberal political regime would
sustain its existence even in the lack of governmental organization. This hints that its
existence makes a provisional sense only for sustaining the scaffold of spontaneously-
organized market capitalism. In a similar vein, in Lockean perspective, the government’s
unique goal should be to prepare legal foundations for assuring the private property. And
the natural rights of freedom, life, and property could not be handed over to state that
should be staffed solely to feed back into their entitivity by modulating their social
ground (Habermas, 1974: 93).

Overall, it can be suggested that the key political axiom bridging the classical
liberalism and the neoliberalism is minimal state. The contemporary theoretical
justification of this axiom can be orderly and systematically understood with reference to
the public choice theory (PCT). Though rejecting some liberal dogmas such as invisible
hand, the PCT’s key focus is to rule it out for state to take any kind of steering action with
the thought that the lower the state intervention the higher the economic efficiency. And it
is rent allocation that underlies the PCT’s this non-interventionist posture. In the PCT
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theory, “Rent is that part of the payment to an owner of resources over and above that
which those resources could command in any alternative use” (Buchanan et al. 1980: 1).
There are two forms of rent allocation: rent-creation and rent-seeking. An innovative
entrepreneur could capture economic rents during the initial supply of innovated products,
but this is also a signal to prospective competitors. And with the entry of new producers,
the consumer utility will go up while prices go down (Buchanan et al., 1980: 9). But rent-
seeking is a negative-sum game precipitating a vicious circle through which economic
efficiency and individual liberty are retarded and suppressed. Rent-seeking is backed by
those people who benefit from the reduction of real taxes, who get increased flow of
benefits such as direct monetary transfers etc., who such as employees, investors, owners
of real assets or bureaucrats presume an improvement in their economic positions due to a
prospective increase in aggregate demand (Buchanan, Wagner, 2000 [1977]: 105-6).

What underlies rent-seeking is the government restrictions upon economic activity
tempting people to seek for rents such as bribery, corruption, smuggling and black
markets. By appropriating these restrictions by means of their power of regulation,
political entrepreneurs seek to extract political rents through creating a reciprocality
between their interests and rent-seeking groups’. Thus, the political mediation of
economic exchange ends up with fiscal leveraging or deficit-financing and monetization
of public debt by central bank in order to finance the cost of rent-seeking action between
politicians, bureaucrats, businesses, and voters. The consequent high inflation not only
diminishes the effectiveness of productive cycles and resource allocation due to obscuring
information signals, prices, but also paves the way for sequential interventions with direct
restraints on prices and higher taxes (with inflation tax) by the state (Buchanan, Wagner,
2000 [1977]: 56-76). As a consequence, consumers have to pay unnecessarily high prices,
production costs come to be too high, and tax revenues are wasted. The unique way to
prevent these failures is a constitutionally-determined fiscal constraint on governmental
expenditures, a quantitative trade-off between taxation and spending, and an upper-limit
on the expansion of base money between 3 and 5 percent annually (Buchanan, 2009: 449-
51).

There is also another initiative to justify the inequality of economic power in
liberal theory: Rawls’ theory of political liberalism and liberal social justice. Rawls’
theory is significant in maximizing liberal pragmatism for the so-called justification,
though featuring social justice in liberal jargon. Rawls (1999: 74) argues that society is “a
cooperative venture for mutual advantage”. The quintessence of social conduct, according
to him, is “how the greater benefits produced by their [persons’] collaboration are
distributed”. From this perspective, he (1999 [1971]: 266) offers two stages for
institutionalization of political and social justice. The first is the establishment of equal
liberty as the unique benchmark for constitutional convention, a principle that entails
granting the fundamental liberties of a person, protecting the liberty of conscience and the
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freedom of thought, and executing political transactions fairly. Consequent will be the
equal citizenship and political justice. The second is the enactment of social and
economic policies in a way that “maximize[s] the long-term expectations of the least
advantaged” under the confines of the equality of opportunity. These two stages are
complementary.

There are three points in Rawls’ analysis that underlie the praxis of these
theoretical assumptions. First is the application of these complementary rules to particular
cases in consideration of the principle that “an inequality of opportunity must enhance the
opportunities of those with the lesser opportunity” (1999: 267). Second is “if there are
inequalities in income and wealth, and differences in authority and degrees of
responsibility, that work to make everyone better off in comparison with the benchmark
of equality, why not permit them?” (1999: 130). Third is that the making of a justice-
forming and sustaining structure depends on ‘the laws of moral psychology and the
availability of human motives’ (1999: 154). He (1999: 155) adds that the making of such
a psychology requires a sentiment of sacrifice for the sake of the greater good of the
whole by “those who must make sacrifices strongly identify with interest broader than
their own”.

Rawls (1996: 131) tries to consolidate these theoretically-questionable
assumptions arguing that political liberalism has a psychological power of persuasion
over the establishment of just practices, originating in the constitutional existence of equal
liberties. Subsequently, however, he (1999: 192) acknowledges that this persuasive
function conceptualized at the level of theory would become non-functional at the level of
praxis in case the subject of unjust action is as powerful as to contravene this
constitutional rule and that “this situation presents a practical dilemma which philosophy
alone cannot resolve”. Rawls’ manipulative commitment to social justice well manifests
itself at this point. Because he does not suggest a constraint-theoretic regulation that
would curb the power of the subject of unjust action, which will turn de jure justice into
de facto one. Instead, he manipulates the conceptual shelter of philosophical theory that
enables himself to make the so-called manipulations regardless of their practical
applicability. Because “the rationale of the economic game in which only the conduct of
the players not the result can be just” (Hayek, 1998b [1973]: 70). And the subjugation of
particular means to collective ends is presumed to precipitate a social monarchy over
society (Mises, 2005 [1927]: 44-45).

The minimal state paradigm of the contemporary liberal or neoliberal politico-
institutional thinking is, beyond doubt, the key complementary input for the contemporary
NSE. However, as the debate on the US political economy will illustrate, the key
assumptions of this paradigm including a power-free political exchange and the Rawlsian
theory of spontaneous social justice have turned out to be flawed in practice and a
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structural change in these assumptions seems to be unlikely in view of their practice in the
USA over the last ten years. This is because it is the key thread bridging the classical
liberal and neoliberal practice and its negation will apparently usher in the destruction of
the entire edifice of liberal political thought taken together with its complementary role
for the liberal economic doctrine.

4. WHOSE PERFORMANCE IS BETTER? WHOSE CRISIS IS WORSE?

The analysis till now has shown how flawed the NCPE’s theory is. However, the
problem lies not only in its theory but also in its practice, too. The analysis of the US
economic performance in the period 1948-2015 and its comparision with the Germany’s
performance would enable us to illustrate this point.

As can be seen from the Table 1, the first period in the American economy
witnessed a better performance than the others in GDP growth, employment, tax reveneus
and budgetary balance, gross savings, private debt, and in total factor and labor
productivity. This first period is aligned with a macroeconomic policy of Keynesian kind,
an activist fiscal policy and monetary policy based on the real bills doctrine. In addition,
American state regulated industrial setting with antitrust laws and used such policy tools
as basic research support, government subsidies, and tax exemptions to stimulate
industrial growth. It is clear that activist fiscal and monetary policy caused a relatively
high public debt on an average and accelerated inflation with the late 1960s. The Great
Stagflation of the 1970s symbolizes the crisis of the Keynesian model in the USA, a
transitory period towards neoclassical model to begin with the early 1980s, when the FED
adopted monetary aggregates targeting as its basic macroeconomic strategy in 1970 and
the American governments reduced their consumption and investment expenditures by
two-third (Meulendyke, 1998; Hibbs, 1987). Complementing this trend was the
deregulation of major industrial sectors beginning with the early 1970s under pressure
from large corporations that then embarked upon their massive lobbying activities at the
level of American governments (Nester, 1998).

The neoclassical model of US kind in the period 1980-2006 makes sense with a
non-activist fiscal policy and an inflation-obsessive monetary policy. In comparision to
the Keynesian model of the period 1948-1972, this model generated lower growth; a
worse inflation-unemployment trade-off; lower tax revenues and consequent higher
budget deficits; lower savings; and a high burden of public debt on a par with that in the
Keynesian period but sixty, seventy, and seven hundred percent higher debt stock for
nonfinancial firms, households, and financial firms, respectively. The basic achievement
of the monetary policy as the NCPE’s key policy tool in this period is to contribute to
financialization by failing to implement balance sheet regulation, to control credit
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expansion, to impose optimal reserve requirements on banks, and to prevent speculation
by instruments such as stock margin requirements.

Table 1. Macro Economic Indicators of the American Economy, 1948-2015

Series Name 1948-1972 | 1973-1979 | 1980-2006 | 2007-2015
GDP growth* 4.0 3.4 3.1 1.3
Government expenditures 0.9 0.3 0.4 0.0
Consumption expenditures 2.4 2.0 2.2 1.1
Private investment expenditures 0.8 0.9 0.7 0.0
Net exports -0.1 0.2 -0.3 0.2
Budgetary balance** -0.4 -2.2 -2.5 -5.3
Consumer Price Inflation* 2.4 8.2 3.9 1.8
Unemployment* 4.8 6.5 6.1 7.2
Debt outstanding by sector**
Government 60.7 41.4 59.0 88.8
Households 37.4 46.2 64.9 87.2
Nonfinancial business 37.5 51.3 59.8 68.7
Domestic financial sector 7.4 17.7 58.8 100.5
Gross Savings** 22.7 22.4 19.6 16.9
Government 2.8 0.3 0.0 -3.7
Domestic business 11.2 12.2 12.3 13.8
Household 9.4 9.9 7.3 6.8

Source: Bureau of Economic Analysis (2017) 'National Accounts'.
*Percent; **As % of GDP.

In addition, when combined with such monetary policy, the lack of growth-driven
regulatory discretion in financial governance promoted excessive leverage, asset price
bubbles, the excessive complexity of the financial system, and the breakdown in
accountability and ethics through legal arrangements such as those deregulating the asset-
backed securities market and incentivizing the originators and investors of these
securities. Financialization in the deregulated securities and product markets has led to
three main outcomes. It has first focused the finance sector on originating and distributing
high risk financial derivatives, thereby stimulating volatility across the economic system.
Second, it has driven corporate governance toward a shareholder focus with skyrocketing
market capitalization, stock market prices, and earnings as well as the increasing size,
speculative structure, and yields of the corporate bond market. Finally, it has reduced
marginal propensity to invest in the nonfinancial sector, particularly between the early
1990s and the housing bubble when profitability compared with the financial sector
declined remarkably (Palley, 2012-2013).

The period of 2008-2015, which comprises the Great Recession of 2008-09 and
the Great Stagnation of 2010-2015, symbolizes the crisis of the NCPE in the USA. In
comparision to the Great Stagflation of the 1970s, the period of the crisis of the
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Keynesian model, this crisis of neoclassical model turns out to be much more
unpromising. Because the adoption of tight monetary and fiscal policy was well enough
to solve the biggest threat of the Stagflation, reducing inflation to tolerable levels, despite
leaving unemployment roughly at the same level. But the activist monetary and fiscal
policy during and after the Great Recession have yet to solve the biggest problems of the
Great Recession and Stagnation, rapidly declining rates of savings and investment,
deindustrialization, consequent low growth, high unemployment, and massive debt
burden in both public and private sectors.

Figure 1. The Performance of American Governments, 1947-2015

-
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Growth Government  Unemployment Inflation Tax on corporate Wee@wages
purchases income

=g ]1947-1952 & 1961-1968 - Democrats
==g==1053-1960 & 1969-1976 - Republicans
1977-1980 & 1993-2000 & 2009-2015 - Democrats

Source: Bureau of Economic Analysis (2017); IMF (2017); U.S. President (1990, 2016).

The abovenoted trends of economic policy were expectedly accommodated by

political ones. The political governance in the period 1948-1972, in particular during the
Democrats’ incumbency (1947-1952 and 1961-1968), focused on managing the trade-off
between the demands of workers for higher wages and the private sector’s demand for
more deregulation and lower taxes for higher investment and radical innovation. The
relatively higher taxes on corporate income and higher real wages in this period during
the Republicans’ incumbency in parallel with the Democrats’ compared to those during
the former’s incumbency from 1980 onwards well illustrate this point. Another evidence
for this point is that the inequality of income was much lower in this first period than that
in the 1980-2006 and afterwards, as can be seen in the Table 2.
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Table 2. Shares of Aggregate Income and Gini Coefficient in the USA, 1967-2015

) Rate of change
Shares of aggregate income in marginal Gini
Lowest | Second | Third | Fourt Highes | Top5 Top1l income tax for coefficient for
Year fifth fifth fifth hfifth | tfifth percent percent the top decile households
2007-2015 32 8.4 14.5 23.2 50.7 21.9 17.5 -16.2 047
1980-2006 37 9.3 15.5 23.8 47.7 19.8 12.9 -41.4 0.44
1973-1979 4.2 10.3 16.9 24.6 43.9 16.7 7.9 -14.7 0.40
1967-1972 4.1 10.8 17.4 24.5 43.3 16.7 8.9 0.39

Source: U.S. Census Bureau (2017); Piketty (2013: 499).

Underlying the rising tide of the NCPE in the country was the established rent-
seeking ties between political parties and financial/non-financial businesses based on the
financing of political campaings by corporations and the adoption of supply-side
economic policy and the deregulation of financial and industrial system by the
governments (Stiglitz, 2013; Hacker, Pierson, 2011). The key point in this regard was the
transformation of the Democrat party into a procyclical actor, which can be pursued
through non-activist fiscal policy, plummeting real wages and a substantial cut in taxes on
corporate income during their incumbency in the period 1977-1980, 1993-2000 and 2009-
2015. The culmination of rent-seeking ties between Democrats and business circles was
the repeal of the key articles of the Glass-Steagall Act of 1933 by the Gramm-Leach-
Bliley Act or the Financial Services Modernization Act of 1999 by the Clinton
administration, which, as noted above, underlied the formation and the burst of the
Housing Bubble.

This establishment of rent-seeking resulted in a rapidly worsening inequality of
income due to supply-side measures ranging from declining corporate taxes and marginal
income tax for the top decile in income groups to the plummeting real wages
incommensurate with rising productivity of labor. The Democrats issued the Dod-Frank
Act, as noted earlier. The Act is essentially drawn on positive-sum reconciliation between
the financial industry and the government without imposing binding regulations on
shadow banking and any sanction on the government failure in overtaking regulatory
discretion, without eliminating overcomplexity in the financial system and the potential
challenges caused by banks that are too-big-to-fail (Kim, Muldoon, 2015).

The discussion in this sub-section well illustrates the failure of the NCPE in the
United States. At this point, on the one hand, it cannot be suggested exclusively in
consideration of this failure that the NCPE has caused or is doomed to cause lower
growth, lower real wages and higher inequality, higher indebtedness, deindustrialization,
and the ascendancy of rent-seeking between policy-makers and business circles in each
country and at the same density. On the other hand, as noted earlier, the NCPE’s
performance consequences were desperate, even catastrophic, for most of the developing
countries that switched to the NCPE from a state-led import-substitutionist strategy
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mostly with the 1980s. Furthermore, the same holds for the developed countries, not only
for the other liberal market economies apart from the US such as the UK (Hay, 2013), but
also for illiberal market economies such as the Germany and the Japan, which had
adopted the NCPE’s prescriptions to countervail the pressure of world-wide financial and
commercial liberalization. For example, Table 2 illustrates the performance consequences
of the social market economy of the 1950s and 60s and the NCPE-dominated periods, the
1980s and in particular the post-1990s, in the Germany.

Germany’s illiberal model was based on social market economy, consisting of a
full-employment monetary and fiscal policy of conservative rather than Keynesian kind, a
bank-based financial system having a joint-stock relationship with and issuing low
interest, long-term credits to non-financial firms; a neo-corporatist model of corporate and
sectoral governance between state, firms, and workers; collaboration between major
industrial groups in generating new technologies and training workers in order to increase
the external competitive power of the domestic industries; high real wages in
commensurate with high labor productivity and secure jobs, etc. (Streeck, 1997). As
Table illustrates, this model generated a superior economic performance in the 1950s and
60s in terms of growth, employment, factor productivity, and the equality of income
considering the trade-off between real wages and labor productivity.

Table 3. Key Macro Economic Indicators of the German Economy, 1950-2016

1950-60 [1961-73 |1974-82 |1983-90 |1990-98 [1999-08 |2009-16

GDP* 8.2 4.4 1.9 2.6 2.2 1.6 1.1
Consumption expenditures 2.5 1.1 14 1.2 0.5 0.6
Government expenditures 0.9 0.6 0.1 0.5 0.2 0.4
Private investment expenditures 1.0 -0.3 1.0 0.4 0.2 0.0
Total domestic demand 44 15 2.5 2.1 0.9 1.0
Net exports 0.0 0.4 0.2 0.2 0.7 0.1
Consumer Price Inflation* 1.9 3.4 5.0 1.7 2.8 1.6 1.1
Unemployment* 5.6 1.0 4.6 8.9 9.7 9.1 5.6
Gross public debt** 17.9 27.8 39.7 49.8 62.6 75.4
Fiscal balance** -1.3 -3.6 -2.1 -3.0 -1.4 -1.0
Firms-net lending (+) net | ... -15.3 -1.8 -14.1 -2.8 745
borrowing (-)***

Manufacturing sector™ 4.9 0.9 2.3 1.1 2.5 1.9
Total factor productivity* 2.4 0.9 1.2 0.9 0.7 0.3
Labor productivity* 4.0 2.1 1.3 0.5 1.0 0.3
Real wages per head* 5.5 1.4 1.1 1.5 -0.1 1.2

Source: Destatis (2019).
*Annual change **As % of GDP ***As % of disposable income.
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The Stagflation of the 1970s shattered the main pillars of the model, in particular
the macro economic ones. From 1982 onwards, the country has adopted neoclassical
policy recipes by cutting public consumption, investment, and social welfare expenditures
in particular in the 1980s; increased indirect taxes while cutting direct, in particular
corporate, taxes; conducted extensive privatizations; deregulated bureaucratic
establishment; and promoted labor market flexibility. But these initivatives did not enable
the country neither to renew the social market economy in a way to countervail the
competitive pressure of globalization and unification mainly by achieving industrial
sophistication in high value-added sectors, in particular in the information and
communication technologies, nor to establish a new model based on free market
capitalism. Instead, it generated lower growth, higher unemployment, higher inequality,
more than doubled public debts, deindustrialization, sharp declines in total factor and
labor productivity and in real wages, as well as an unquestioned bias among incumbent
parties including the social democrats in favor of markets against workers. However,
there are mainly three points that distinguish the German case from the United States in
terms of the NCPE’s negative outcomes (Braun, 2012).

First is that Germany’s recovery from the Great Recession was drawn upon net
exports rather than upon debt-financed consumption expenditures. Second, the country
achieved lowering the rate of unemployment much rapidly. Third, the private sector
gained net lender position. Underlying all these three dynamics has, inter alia, been the
continuing strong capacity of competitive industrial production, in particular in medium-
high value-added sectors, in the absence of a rampant process of financialization, which
refrained the breakdown of the relatively equal rates of profitability in both financial and
non-financial sectors and thereby a considerable decline in the industrialists’ propensity to
invest. A key point in this regard is that the country had established this productive
capacity during the orthodox social market economy. Thus, it can be suggested that the
NCPE’s impact on the German model has apparently been in the negative direction but it
is not as destructive as that on the US political economy. This is because the path-
dependencies, accumulated continuities, of the German model have capacitated the
country to maintain its industrial performance and mitigated the genesis and embedding
of destructive consequences of a rampant process of financialization (Storm and
Naastepad, 2015).

CONCLUSION

The analysis of the NCPE’s theory and its praxis enables us to come to a number
of conclusions. First, the Great Recession of 2008-09 revealed the failure of the the
overarching dogmatic assumptions underlying the NSE’s theoretical construction such as
self-clearing markets, general equilibrium, and rational action with their epistemological
roots. Second, the institutional trap facing the NCPE today lies not only in its theory but
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also in its politico-institutional practice. Third, the argument that the neoclassical
economics will create higher efficiency in practice than Keynesian economics turns out to
be false. Expectedly, these three conclusions point to the necessity of a theoretico-
practical change in the NCPE.

Concerning the practical impact of this change in the USA, for example, Stiglitz
(2016: 1) suggests that the rules of the American economy can be rewritten on condition
of taking the laws, rules, and global forces head on noting that:

Our challenge, then, is to rewrite the rules to work for everyone. To do so, we
must re-learn what we thought we knew about how modern economies work. We must
also devise new policies to eliminate the inefficiencies and conflicts of interest that
pervade our financial sector, our corporate rules, our macroeconomic, monetary, tax,
expenditure, and competition policies, our labor relations, and our political structures. It is
important to engage all of these challenges simultaneously, since our economy is a system
and these elements interact. This will not be easy; we must push to achieve these
fundamental changes at a time when the American people have lost faith in their
government’s ability to act in service of the common good.

As can be teased out of the discussion in the previous section, however, the
American governments did not implement a sustained activist fiscal policy apart from a
given period after the crisis to stimulate higher growth and did not regulate financial
sector in a way to prevent it from becoming a bubble again over the nonfinancial sector.
Nor did they adopt an activist industrial policy to restore the country’s manufacturing
sector to eliminate substantial manufacturing trade deficits (Baily, Bosworth, 2014) or a
progressive strategy of taxation to improve inequality of income and increase aggregate
demand (Alvaredo et al., 2013). In addition, they did not issue a labor law to enable
organized labor to achieve real wage increases commensurate with labor productivity
increases and did not introduce a decent social security and health-care regime, etc. These
are the things that the American governments of the Post-War period did systemically and
achieved a sustained recovery (see Table 1).

Among the factors preventing them from doing so over the last decade can be
cited, inter alia, the lack of necessary fiscal space and the extreme indebtedness of the
American state (Table 1), the financialized structure of American economy, the American
multinationals’ transferring their production plants and exporting jobs to abroad for cost
minimization, rising competitive pressure from East Asia based on production and labor
costs, much lower propensity to vote of the poor than the rich, flexible employment
patterns that constrain the power of labor organizations, and so on. But the key reason that
refrains the American governments from implementing these and similar policy choices
in a systematic manner is their rent-seeking ties with financial/non-financial business
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(Hacker, Pearson, 2011). A prospective initiative by the American government in
increasing corporate or marginal taxes for the top decile, in empowering organized labor,
in reimposing the Glass-Steagall Act, etc. would lead the business circles to cut their
financial support to the political parties’ campaigns that are the key to the latter’s success.
The Figure 2 shows the embeddedness of these ties not only between the Republicans and
the business circles but also between the Democrats and the latter, too, as noted earlier.

What should be noted at this point is that not only the economic theories but also
political theories of the NCPE collapsed, too. First, the PCT’s thesis of rent-creation and
rent-seeking fails for two things. The first is that the American state bailed out those
innovative financial businesses that went bankrupt during their search for rent-creation in
an unregulated market structure (Innovation here refers to the fabrication of overrisky
financial derivatives). In other words, financial rent-creation ended up with the
consolidation of rent-seeking ties between the state and the financial businesses rather
than of the fiscal balances. The second is that this process drastically worsened the
consumer utility as a result of the waste of tax resources in rescuing unviable enterprises,
the misallocation of public funds, rather than in creating employment by funding viable
manufacturing firms. Thus, it is not regulations but deregulations that create lower
growth, higher indebtedness, and higher inequity. Rawls’ idea of liberal social justice also
turns out to be flawed, too. Table 2 well illustrates that there has neither been a fair
equality of opportunity or outcome nor optimistic long-term expectations of the least
advantaged. The existence of the inequality of opportunity incrementally increases the
inequality of income rather than makes everyone better off. It is true that there are “the
laws of moral psychology and the availability of human motives” in the contemporary
American politics. But, these motives motivated the American financial businesses not to
make sacrifices for broader interests but to expect the least advantaged to make sacrificies
for the former’s narrower interests. In other words, the NCPE’s physchological power of
persuasion deepens social injustice rather than social justice.

Overall, the NCPE’s theoretico-practical construction has failed in structural
terms. The kind of change that would undo this failure is a systemic one. But this
systemic change is tantamount to eradicate the NCPE with its all trappings or to turn it
into a branch of Keynesian political economics. Because this change requires the
exclusion of not only the overarching dogmatic assumptions (minimal state, general
equilibrium, rational expectations, and self-clearing markets) from the NCPE’s theoretical
construction but also the introduction of a visible hand in steering free-market exchange.
There has yet to emerge any change of this kind apart from ad hoc interventions to sustain
the established order, as was the case in the American economy. Instead, the NCPE has
been in limbo at the level of theory and practice. How long this ambiguity will last
remains to be seen.

Hacettepe Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi |
Cilt 38, Say: 1, 2020
28



How Deep is the Crisis of Neoclassical Political Economy? | AKAN

REFERENCES

Alvaredo, F., A.B. Atkinson, T., Piketty, E. Saez (2013), ‘The Top One Percent in International and
Historical Perspective’, Journal of Economic Perspectives, 27(3), 1-21.

Arblaster, A. (1984), The Rise and Decline of Western Liberalism, Oxford: Basil Blackwell.

Baily, M.N., B.P. Bosworth (2014), ‘US Manufacturing: Understanding Its Past and Its Potential
Future’, Journal of Economic Perspectives, 28(1), 3-26.

Ball, L., G. Mankiw (1998), ‘The New Keynesian Economics and the Output-Inflation Trade-off”,
Brookings Papers on Economic Activity, 1, 1-82.

Bentham, J. (2000 [1781]), An Introduction to Principles of Morales and Legislation, Kitchener:
Batoche Books.

Blanchard, O. (2018), ‘On the Future of Macroeconomic Models’, Oxford Review of Economic
Policy, 34(1-2): 43-54.

Blant, R. (2010), The Neo-liberal State, Oxford: Oxford University Press.

Blyth, M. (2012), ‘Paradigms and Paradox: The Politics of Economic Ideas in Two Moments of
Crisis’, Governance, 26(2), 197-215.

Braun, H.J. (2012), German Economy in the 20th Century, London: Routledge.

Buchanan, JM. (2009 [1984]), ‘Constitutional Restrictions on the Power of Government’, in
Buchanan, J.B., Tollison, R.D. (eds.), The Theory of Public Choice Il, Ann Arbor: The
University of Michigan Press, 439-52.

Buchanan, J.M. (2000 [1977]), Democracy in Deficit: The Political Legacy of Lord Keynes,
Indianapolis: Liberty Fund.

Buchanan, J.M. (1980), 'Rent Seeking and Profit Seeking', in Buchanan, J.B., Tollison, R. D.,
Tullon. G. (eds), Toward a Theory of the Rent-seeking Society, Texas: Texas A&M
University Press, 3-15.

Buchanan, J.M., R.E. Wagner (2000 [1977]), Democracy in Deficit: The Political Legacy of Lord
Keynes, Indianapolis: Liberty Fund.

Buchanan, J.M., R.D. Tollison, G. Tullock (1980), Towards a Theory of the Rent-Seeking Society,
Texas: Texas A & M University Press.

Bureau of Economic Analysis (2017), ‘National Accounts’, https://bea.gov/index.htm,

E.T.: 05.02.2017.

Colander, D., M. Goldberg, A. Haas, K. Juselius, A. Kirman, T. Lux, B. Sloth (2009), ‘The
Financial Crisis and the Systemic Failure of the Economics Profession’, Critical Review,
21(2-3), 249-67.

Destatis (2019), ‘German Economic Indicators’, https://www.destatis.de/EN/Homepage.html,

E.T.: 31.12.20109.

Dewey, J. (1963 [1935], Liberalism and Social Action, New York: Capricorn Books.

Federal Reserve System (2017), ‘Enhanced Financial Accounts’,
https://www.federalreserve.gov/datadownload /Choose. aspx?rel=Z.1, E.T.: 26.05.2017.

Freeden, M., M. Stears (2013), ‘Liberalism’, in Freeden, M., Sargent, L.T., Stears, M.(eds), Oxford

Handboook of Political Ideologies, Oxford: Oxford University Press, 320-47.

Hacettepe University Journal of Economics and Administrative Sciences |
Vol 38, Issue 1, 2020
29


https://bea.gov/index.htm
https://www.destatis.de/EN/Homepage.html
https://www.federalreserve.gov/datadownload%20/Choose

AKAN | Neo-Klasik Politik iktisadin Krizi Ne Kadar Derin?

Friedman, M., C.A.E. Goodhart (2003 [1970]), Money, Inflation, and the Constitutional Position of
the Central Banks, London: Institute of Economic Affairs.

Friedman, M. (2002 [1971]), Capitalism as Freedom, Chicago: The University of Chicago Press.

Friedman, M. (1980), Free to Choose: The Classic Inquiry into The Relationship between Freedom
and Economics, New York: Harcourt Brace Javonich.

Friedman, M. (1977), ‘Inflation and Unemployment’, Journal of Political Economy, 85(3), 451-72.

Friedman, M. (1968), ‘The Role of Monetary Policy’, American Economic Review, 58(1), 1-17.

Gordon, M. (1990), ‘What is New-Keynesian Economics’, Journal of Economic Literature, 28(3),
1115-71.

Greenwald, B., J.E. Stiglitz (1987), ‘Keynesian, New Keynesian and New Classical Economics’,
Oxford Economic Papers, 39(1), 119-33.

Habermas, J. (1974), Theory and Practice, John Viertel (trans.), Boston: Beacon Press.

Hacker, J.S., P. Pierson (2011), Winner-Take-All Politics, New York: Simon and Schuster.

Harvey, D. (2007), A Brief History of Neoliberalism, Oxford: Oxford University Press.

Hay, C. (2013), The Failure of Anglo-liberal Capitalism, Basingstoke: Palgrave.

Hayek, F.A. (1998a [1973]), Law, Legislation and Liberty: Rules and Order, Volume |, London:
Routledge.

Hayek, F.A. (1998b [1973]), Law, Legislation, and Liberty: The Mirage of Social Justice, Volume
2, London: Routledge.

Hibbs, D. (1987), The American Political Economy: Macroeconomics and Electoral Politics,
Cambridge, MA: Harvard University Press.

Hirst, G., P. Thompson (1996), Globalization in Question, Malden: Polity.

IMF (2017), ‘Financial Statistics’, http://data.imf.org/?sk=5477AD05-460D-4C91-9690-
11E99B1ED935& s1d=1390030341854, E.T.: 07.04.2017.

James, W. (1916 [1907]), Pragmatism, Cambridge, MA: Harvard University Press.

Jevons, S. (2005 [1888]), The Theory of Political Economy, Liberty Fund,
http:/If-oll.s3.amazonaws.com/titles/625/Jevons 0237 EBk_v6.0.pdf,

E.T.: 02.12.2016.

Keynes, J. M (1964[1936]), General Theory of Employment, Interest and Money, XIX, London:
H.Hamilton.

Kim, S.H., C. Muldoon (2015), ‘The Dodd-Frank Wall Street Reform and Consumer Protection
Act: Accomplishments and Shortcomings’, Journal of Applied Business and Economics,
17(3), 92-107.

Krugman, P. (2009), ‘How did Economists Get it So Wrong’, New York Times, Sept 2 2009
https://www.nytimes.com/2009/09/06/magazine/06Economic-t.html, E.T.: 05.06.2018.

Lawson, T. (2013), “What is This ‘School’ Called Neoclassical Economics?, Cambridge Journal of
Economics, 37, 947-83.

Lucas, R. (2003), ‘Macroeconomic Priorities, Presidential Address at the 155 Meeting of the
American Economic Association’, January 4, 2003, Washington DC.,
http://pages.stern.nyu.edu/~dbackus/Taxes/L ucas%20priorities%20AER%2003.pdf, E.T.:
07.06.2018.

Hacettepe Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi |
Cilt 38, Say: 1, 2020
30


http://lf-oll.s3.amazonaws.com/titles/625/Jevons_0237_EBk_v6.0.pdf
https://www.nytimes.com/2009/09/06/magazine/06Economic-t.html
http://pages.stern.nyu.edu/~dbackus/Taxes/Lucas%20priorities%20AER%2003.pdf

How Deep is the Crisis of Neoclassical Political Economy? | AKAN

Manning, D.J. (1976), Liberalism, London: J. M. Dent & Sons.

Meulendyke, A. (1998), U.S. Monetary Policy and Financial Markets, Federal Reserve Bank of
New York., https://research.stlouisfed.org/aggreg/meulendyke.pdf, E.T. 08.05.2017.

Mill, J.S. [2004 (1848)], ‘Principles of Political Economy with Some of Their Applications to Social
Philosophy’, Indianapolis, IN: Hackett Publishin Company.

Mises, L.V. (2005 [1927]), Liberalism: The Classical Tradition, Indianapolis: Liberty Fund.

Nester, W.R. (1998), A Short History of American Industrial Policies, Basingstoke: Macmillan.

North, D. (1990), Institutions, Institutional Change and Economic Performance, Cambridge:
Cambridge University Press.

O’Boyle, B. (2017), ‘From Newton to Hobbes: The Metaphysical Foundations of Maintstream
Economics’, Cambridge Journal of Economics, 41, 1587-605.

Ostrom, E. (1990), Governing the Commons, Cambridge: Cambridge University Press.

Palley, T. (2013), Financialization: The Economics of Finance Capital Domination. Basingstoke:
Palgrave Macmillan.

Palley, T. (2012), From Financial Crisis to Stagnation: The Destruction of Shared Prosperity and
the Role of Economics, Cambridge: CUP.

PENN (2017), ‘World Tables 9.0.”, https://www.rug.nl/ggdc/productivity/pwt/, E.T. 08.10.2018.

Piketty, T. (2013), Capital in the Twenty-First Century, Cambridge, MA: Belknap Press.

Polanyi, K. (1989 [1944]), The Great Transformation: The Political and Economic Origins of Our
Time, Boston: Beacon Press.

Putnam, H. (1995), Words and Life, Cambridge MA: Harvard University Press.

Rawls, J. (1999 [1971]), A Theory of Social Justice, Cambridge, MA: Belknap Press.

Rawls, J. (1996), Political Liberalism, New York: Columbia University Press.

Razeen, S. (1998), Classical Liberalism and International Economic Order Studies in Theory and
Intellectual History, London: Routledge.

Romer, D. (2012), “What Have We Learned about Fiscal Policy from the Crisis’, in Blanchard, O.,
Stiglitz,J., Spence, M., Romer, D. (eds), In the Wake of the Crisis: Leading Economists
Reassess Economic Policy, Cambridge, MA: MIT Press, 57-66.

Romer, C.D., D. Romer (2013), ‘The Most Dangerous Idea in Federal Reserve History: Monetary
Policy Doesn’t Matter’, American Economic Review, 103(3): 55-60.

Screpanti, E., S. Zarnagni (2005), An Outline of the History of Economic Thought, Second Ed.,
Field, D., Kirby, L. (transl.), Oxford: Oxford University Press.

Smith, A (1976 [1776]), An Inquiry into the Nature and Causes of the Wealth of Nations, Volume |
and Il, Oxford: Clarendon Press.

Snowdon, B., H.W. Vane (2005), Modern Macroeconomics: Its Origins, Development and Current
State, Cheltenham: Edward Elgar.

Spence, M., J. Stiglitz (2012), In the Wake of Crisis: Leading Economists Reasses Economic Policy,
Cambridge: The MIT Press, 57-66.

Stiglitz, J. (2016), Rewriting the Rules of the American Economy: An Agenda for Growth and
Shared Prosperity, New York: W.W.Norton.

Stiglitz, J. (2013), The Price of Inequality, New York: W. W. Norton & Company.

Hacettepe University Journal of Economics and Administrative Sciences |
Vol 38, Issue 1, 2020
31


https://research.stlouisfed.org/aggreg/meulendyke.pdf
https://www.rug.nl/ggdc/productivity/pwt/

AKAN | Neo-Klasik Politik iktisadin Krizi Ne Kadar Derin?

Stiglitz, J. (2012), ‘Macroeconomics, Monetary Policy, and the Crisis’, in Blanchard, O., Stiglitz,]J.,
Spence, M., Romer, D. (eds), In the Wake of the Crisis: Leading Economists Reassess
Economic Policy, Cambridge, MA: MIT Press, 31-40.

Stiglitz, J. (2010), ‘The Financial Crisis of 2007-8 and Its Macroeconomic Consequences’, in
Griffith-Jones, S., Ocampo, J.A., Stiglitz, J. (eds.), Time for a Visible Hand, Oxford:
OUP, 19-49.

Stiglitz, J. (2008), ‘Is There a Post-Washington Consensus?, in Serra, N., Stiglitz, J. (eds.), The
Washington Consensus Reconsidered, Oxford: Oxford University Press, 41-56.

Stillwell, F. (2006), Political Economy: The Contest of Economic Ideas, Oxford: Oxford University
Press.

Storm, S., C.W.M. Naastead (2015), ‘Crisis and Recovery in the German Economy: The Real
Lessons, Structural Change and Economic Dynamics, 32, 11-24.

Strange, S. (1994), ‘From Bretton Woods to the Casino Economy’, in Corbridge, S., Martin, M.,
Thrift, N. (eds.), Money, Power and Space, Oxford: Blackwell, 49-63.

Streeck, W. (1997), ‘German Model: Does it Exist, Can it Survive?’, New Political Economy, 2(2),
237-56.

Tsoulfidis, L. (2010), Competing Schools of Economic Thought, Heidelberg: Springer.

U.S. Census Bureau. (2017), Current Population Survey, Annual Social and Economic
Supplements, https://catalog.data.gov/dataset/current-population-survey-annual-social-
and-economic-supplement, E. T. 02.03.2019.

U.S. President. (1990), Economic Report of the President. Washington, DC: Government Printing
Office.

U.S. President (2016), Economic Report of the President. Washington, DC: Government Printing
Office.

Veblen, V. (1900), ‘The Preconceptions of Economic Science’, Quarterly Journal of Economics,
14, 240-69.

Walker, D.A. (2003), ‘Early General Equilibrium Economics: Walras, Pareto, and Cassel’, in
Samuels, W.J., Biddle, J.E., Davis, J.B. (eds.), A Companion to the History of Economic
Thought, Malden, MA: Blackwell.

Wallerstein, I. (2011), The Modern World-System IV: Centrist Liberalism Triumphant, 1789-1914,
Berkeley: California University Press.

Wallerstein, 1. (1980), The Capitalist World-Economy, Cambridge: Cambridge University Press.

Walras, L. (1965[1926]), Elements of Pure Economics or The Theory of Social Welfare. Jaffé, W.
(transl.), London: George Allen and Unwin.

Williamson, O.E. (2000), ‘New Institutional Economics: Taking Stock, Looking Ahead’, Journal of
Economic Literature, 38(3), 595-613.

Williamson, O.E. (1979), ‘Transaction-Cost Economics: The Governance of Contractual Relations’,
Journal of Law and Economics, 22(2), 233-61.

Woodruff, W. (2002), A Concise History of the Modern World: 1500 to the Present, Houndsmill:
Palgrave McMillan.

World Bank (1997), The State in a Changing World, New York: Oxford University Press.

Hacettepe Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi |
Cilt 38, Say: 1, 2020
32


https://catalog.data.gov/dataset/current-population-survey-annual-social-and-economic-supplement
https://catalog.data.gov/dataset/current-population-survey-annual-social-and-economic-supplement

DOI: 10.17065/huniibf.526039

GIRISIMCILIK EKOSISTEMLERINI

MEYDANA GETIREN FAKTORLERE
AIT KAVRAMSAL CERCEVENIN

Hacettepe Universitesi
iktisadi ve Idari Bilimler
Fakiiltesi Dergisi
Cilt 38, Say1 1, 2020
s.33-57

BIBLIYOMETRIiK ANALIZ ILE TESPITI

Serkan KUNU

Dr.Ogr. Uyesi, Igdir Universitesi
Iktisadi ve Idari Bilimler Fakiiltesi
iktisat Boliimii
serkunu@gmail.com

Hakan DUMAN

Opr.Gor., Igdir Universitesi
Igdir Meslek Yiiksekokulu
Havacilik ve Ulastirma Boliimii
hknd1977@gmail.com

Bu calisma, 2019 yinda Dr. Ogr. Uyesi Serkan
KUNU damsmanhginda Hakan DUMAN
tarafindan hazirlanan ve Igdwr Universitesi
Sosyal Bilimler Enstitiisii tarafindan kabul edilen
“Girisimcilik Ekosistemini Etkileyen Faktorler”
bagshkli yiiksek lisans tez ¢alismasindan

tiiretilerek hazirlanmustir.

@® @ : istihdamdaki artiglar, basta politika
yapicilar olmak {izere, toplumun her
kesimi  tarafindan

karsilanmakta ve issizlige bir care

memnuniyetle

olarak girisimciligin desteklenmesi
amaciyla gesitli ¢abalar igerisine girilmektedir. Bir
bolgede girisimciligin desteklenmesi ile ilgili yeni
bir
ekosistemi” yaklasimidir. Bu caligmada Web of

yaklagimlardan tanesi de “girisimcilik
Science temel koleksiyonunda bulunan, Ingilizce
yaymlanmis 154 dergi makalesi, bibliyometrik
yontemle incelenmis ve en etkili bulunan makaleler
tizerinden girisimcilik ekosistemi ve Dbilesenleri
bir
olusturulmustur. Bu ¢alismada incelenen literatiir

lizerinde  sentez kavramsal  gergeve
kaynaklari, bir girisimcilik ekosistemi yaratmak ve
gelistirmek icin 6ncelikle KOBI ve serbest meslek
sahipleri ile inovatif ve hirshi girisimcilerin
birbirlerinden ayrilmasi gerektigine, politikalarda
elitist bir ayrimcilik uygulanarak hirsli ve yenilikei

girisimcilere agirlik verilmesine isaret etmektedir.

Anahtar

ekosistemi, inovasyon, bolgesel ekonomi.

Sazciikler:  Girisimcilik, — girisimcilik

Makale Basvuru Tarihi/Manuscript Received: 12/02/2019
Makale Kabul Tarihi/Manuscript Accepted: 06/12/2019






DETERMINING THE

CONCEPTUAL FRAMEWORK OF
THE FACTORS CONSTITUTING
ENTREPRENEURSHIP ECOSYSTEMS

DOI: 10.17065/huniibf.526039

Hacettepe University
Journal of Economics
and Administrative
Sciences
Vol. 38, Issue 1, 2020
pp. 33-57

BY BIBLIOMETRIC ANALYSIS

Serkan KUNU

Assist.Prof.Dr., 1gdir University

Faculty of Economics and Administrative
Sciences

Department of Economic Policy
serkunu@gmail.com

Hakan DUMAN

Instructor, Igdir University

Igdir Vocational School of Higher
Education

Department of Transportation Services
hknd1977@gmail.com

This study is derived from the master thesis titled
“Factors Affecting Entrepreneurship
Ecosystem” which is prepared by Hakan
DUMAN under the supervision of Assist. Prof
Dr. Serkan KUNU and accepted by Igdir
University Graduate School of Social Sciences.

bstract: Increases in employment

are welcomed by all segments of

society, especially policy-makers,

and are engaged in various efforts to

support entrepreneurship as a remedy
for unemployment. One of the new approaches to
promoting entrepreneurship in a region is the
entrepreneurial ecosystem approach. In this
study, 154 journal articles published in English
in the basic collection of Web of Science are
examined with bibliometric methods and a
conceptual framework is formed on the
entrepreneurial ecosystem and its components
through the most effective articles. The literature
sources examined in this study point to the fact
that SMEs and self-employed and innovative and
ambitious entrepreneurs need to be separated
from each other in order to create and develop an
entrepreneurship ecosystem.

Keywords: Entrepreneurship, entrepreneurial
ecosystem, innovation, regional economics.

Makale Basvuru Tarihi/Manuscript Received: 12/02/2019
Makale Kabul Tarihi/Manuscript Accepted: 06/12/2019


mailto:hknd1977@gmail.com

Girigimcilik Ekosistemlerini Meydana Getiren Faktorlere Ait Kavramsal Cergevenin.. JKUNU, DUMAN

GIRiS

Girisimcilik, farkli disiplinler tarafindan iizerinde diisinmeye ve arastirma
yapilmaya deger bulunan 6nemli bir konudur. Ekonomi agisindan bir iiretim faktori,
diger tiretim faktorlerini bir araya getirip iiretimi baslatan, risk alan ve yenilik yapan bir
ajandir. Davranis bilimlerinde, girisimcilerin ekonomik faaliyetleriyle, sosyal birimler
ve olusumlar arasindaki iliskiler degerlendirilmekte ve girisimcilerin kisisel ve sosyal
boyuttaki 6zellikleri arastirma konusu yapilmaktadir. Yonetsel agidan, girisimci ile
Orgiit arasindaki iligkiler basta olmak {izere girisimciler {izerinden verimli, etkin ve etkili
orgiitsel yonetimin nasil saglanacagi ile ilgili caligmalar yapilmaktadir.

Ozellikle ekonomi politikast agisindan, issizlikle miicadele kapsaminda,
kapitalist sistemlerde odaklanilan konulardan birisi de girisimciligin tesvik edilmesidir.
Girisimciligin ~ desteklenmesi ve gelistirilmesi ile ilgili ¢esitli yaklagimlar
uygulanmaktadir. Son donemlerde ortaya ¢ikan ve girisimcilikten daha fazla verim
almak igin, yiiksek potansiyelli firmalarin pozitif ayrimciliga tabi tutularak, elitist bir
yaklagimla desteklenmesinin, istthdamin yaratilmasina daha fazla katki yaptigini iddia
eden goriisler ortaya c¢ikmustir. Yiiksek biiylime potansiyeline sahip girisimlerin
meydana gelip rahatga gelisebildigi kendi kendisine yeten siirdiiriilebilir ortamlar ve
kosullar girisimcilik ekosistemi kavrami ile tanimlanmaktadir.

Bu calismada girisimcilik ekosistemi yaklagimimin, kavramsal cercevesini daha
net ortaya koymak ve arastirmacilara bilgi kaynagi sunmak maksadiyla, bu konuda
Ingilizce yazilmus eserler, atif analizi yapilmak suretiyle bes boliim halinde incelenmis
ve alana en fazla katki sunan makalelerden kavramsal bir cerceve gelistirilmeye
calisilmistir. Birinci kisimda girisimcilik ekosistemleri kavraminin genel bir perspektifi
sunularak, kavramin tarihsel kokenine deginilmis ve benzer yaklasimlarla arasindaki
farkliliklara vurgu yapilmustir. Ikinci kisimda arastirmada kullanilan bibliyometri
yontemi ile ilgili kisa bilgiler sunulmus, arastirmanin evreni, ve 6rneklem se¢im sekli
belirtilmistir. Ugiincii kisimda, segilen &rnekleme ait sayisal bilgiler bulunmaktadir.
Dérdiincii kisimda {i¢ alt bashik altinda bulgulara deginilmistir. Oncelikle 6rnekleme ait
tanimlayici istatistiki bilgiler verildikten sonra 6rnekleme alinan makaleler arasindaki
ortak atiflar referans alinarak makaleler ve yazarlar arasinda objektif iliskiler, atif
analizi yardimiyla ortaya koyulmustur. Alan yazinina ait ¢ekirdek kaynaklar se¢ilmistir.
Besinci boliimde segilen g¢ekirdek kaynaklarin detayli taramasi yapilarak girisimcilik
ekosistemine ait kavramsal ¢ergeve ortaya koyulmaya calisilmistir. Sonug¢ boliimiinde
ortaya konan kavramsal ¢ergeve kapsaminda genel olarak ve iilkemiz baglaminda gesitli
Onerilere deginilmistir.
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1. GIRISIMCILIK EKOSISTEMi KAVRAMI

Girisimcilik ekosistemi, yakin zamanda tartigmaya agilmig bir yaklasim olarak
kendisinden oOnceki bazi fikir ve yaklasimlarin tizerinde temellenmistir. Kokenleri
kiimelenme konseptine yani Marshall (1920)’a kadar uzanmaktadir. Girigimcilik
ekosistemi kavrami, kiimelenme, inovasyon sistemi ve endiistri bolgesi yaklagimlarina
ait birgok koyutlamayi i¢cermesine ragmen, bolgesel girisimcilik {izerine yeni ve farkli
bir bakis acist sunmaktadir. Girigimcilik ekosistemi arastirmacilarinin ele aldigi temel
konu, is kurmaya ve yeni girisimlerin ortaya ¢ikmasina elverigli ortamlarda bile, yiiksek
biiyiime gosteren isletmelerin az olmasi sorunudur (Mason, Brown, 2014).

Girigimcilik ekosistemi kavrammi Isenberg (2010) gelistirmis, sekillendirmis,
tanimlamis ve gorsellestirmistir. Isenberg (2010), girisimcilik ekosisteminin liderlik,
kiiltiir, sermaye piyasalar1 ve agik fikirli miisteriler gibi bireysel unsurlarm karmasik
yollarla bir araya gelmesiyle olustugunu ifade etmektedir. Ona gore, girisimcilik
ekosistemini olusturan &gelerin, sistem iizerinde her birinin belli dl¢iide etkisi olmakla
beraber, higbir 6ge tek basina gelismeyi ve kalkinmay:r siirdiirebilmek igin yeterli
olmamaktadir. Bu sebeple, bir iilke veya bolgede biiyiimeyi ve kalkinmayi
hizlandirabilmek igin biitiin etkili faktorlerin hep beraber ele alinmasi gerekmektedir.
Biitiin ogelerin  birlikte, ekosistemi meydana getirdiklerini, girisim yaratma ve
biiyiimeye ¢ok 6nemli etkiler yaptiklarini, bu baglamda politika yapicilarin yalnizca bir
veya iki 6geye odaklanmasinin yanlig bir strateji oldugunun altini ¢izmistir.

Bolgesel dinamikler, is diinyasi ve bunlar1 etkileme o6zelligine sahip diger
unsurlarm aralarindaki iligkilerin ortaya konulmasi ile ilgili bir kavram olan girisimcilik
ekosistemi (Boutillier vd., 2016; Vogel, 2013: 446) tarafindan “bir cografi bolgede,
aralarinda bagimlilik ve etkilesim olan, gesitli aktorler (girisimciler, kurumlar ve
kuruluglar) ile faktorlerin (6r. pazarlar, diizenleyici gergeve, destekler, girisimcilik
kiiltiirii) bir araya gelmesiyle olusan ve zaman igerisinde evrimleserek, yeni girisimlerin
meydana gelmesine yol acan yap1” olarak tarif edilmistir. Vogel (2013) bu unsurlarin
(1) altyap, hitkimetler ve yasal diizenlemeler, pazarlar, inovasyon ve cografi yer gibi
unsurlardan olusan genel dis g¢evre; (2) finansman, girisimci egitimi, kiiltiir, aglar,
baslangic destegi ve baskiya maruz kalma durumu gibi unsurlardan olusan girisimcilige
6zgii cevre ve (3) bireysel diizeydeki bilesenler, olmak iizere {i¢ katmandan olustugunu
One siirmiistiir.

Mason ve Brown (2014: 5) girisimcilik ekosistemi kavramini, literatiirde
karsilastiklar1 tanimlardan hareketle; “Birbirine bagl girisimci aktorler (hem potansiyel
hem de mevcut), girisimci orgiitler (6rnegin, firmalar, girisim sermayeleri, is melekleri,
bankalar), kurumlar (iiniversiteler, kamu sektérii kurumlari, mali kurumlar) ve
girisimcilik siireglerinin (6rn. is dogum orani, yiiksek biiylime gosteren firmalarin
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sayisi, ‘gise girisimciligi’ diizeyleri, seri girisimcilerin sayisi, firmalar arasindaki satig
bilincinin derecesi ve girisimci hirs diizeylerinin 6lglilmesi), yerel girigsimcilik
ortamindaki performans birlestirmek, aracilik etmek ve yonetmek iizere resmi ve gayri
resmi olarak birlesmesiyle olusan bir dizi unsur” olarak sentezlemislerdir.

Spigel (2017: 50) ise, girisimcilik ekosistemini, yenilik¢i girisimlerin gelisimini
ve biiylimesini destekleyen ve yeni girisimcileri ve diger aktorleri, yiiksek riskli
isletmeleri kurmak, finanse etmek ve desteklemek lizere gerekli riskleri iistlenmeye
tesvik eden, bir bolgedeki sosyal, politik, ekonomik ve kiiltiirel unsurlarin bir birlesimi
olarak tanimlamustir. Girisimcilik ekosistemleri, bolgesel, ekonomik ve sosyal
sistemlerin bazi 6nemli bilesenlerini vurgulamaya yardimci olabilmektedirler. Bunlar
girisimcilerin, iscilerin, yatirimcilarin ve mentorlarm varligini; elverigli hiikiimet
politikalarmni; arastirma {iniversitelerini ve diger yenilik¢i bilgi kaynaklarini; yerel
miisterilerin mevcudiyetini ve risk almayr tesvik eden girisimcilik kiltiirini
kapsamaktadir. Bu nitelikler, yeni kurulmus yerel girisimlerin, baska sekilde
ulagamadigi, yonetsel deneyim ve vasifli isglicii gibi 6nemli kaynaklara ulagmasini
saglarlar (Spigel, 2017).

Isenberg (2011), kendi kendisine yeten bir girisimcilik ekosisteminin
olusmasiyla elde edilecek sosyal ve ekonomik faydalari hedefleyen politikacilar ile
kamu liderlerinin, ekonomik kalkinma ve refahi tesvik etmek i¢in yeni ve uygun
maliyetli bir stratejiyi temsil ettigine inandigi “girisimcilik ekosistemi stratejisini”
uygulamasi gerektigini vurgulamis ve girisimcilik ekosistemi yaklagiminin, kiimelenme
stratejileri, inovasyon sistemleri, bilgi tabanli ekonomiler ve ulusal rekabetgilik
politikalarinin yerini aldigin1 yada en azindan zorunlu bir tamamlayict olarak, bu
sistemlere bir 6n kosul olusturdugunu iddia etmistir.

Girigimcilik ekosistemi yazininda farkli kaynaklarda farkli yaklasimlarm oldugu,
kavramm anlammin daha net ortaya koyulmasi gerektigi goriilmektedir. Bu sebeple,
objektif bir yontem olan bibliyometrik yontem ile ¢ekirdek kaynaklarin tespit edilmesi
ve bu kaynaklar {izerinden kavramsal ¢erceve gelistirilmesi amaglanmustir.

2. YONTEM

Bu c¢alismada, girisimcilik ekosistemi yazminin ¢ekirdek kaynaklari,
bibliyometrik yontemler kullanilarak arastirilmis ve yazina en ¢ok katki saglayan
makaleler tespit edilmistir. Elde edilen bibliyometrik arastirma bulgular1 {izerine, en
etkili makaleler ile giincel kaynaklarin isaret ettigi bulgular birlestirilerek girisimcilik
ekosistemi kavraminin teorik ve kavramsal ¢ergevesi olusturulmaya calisiimastir.

Bibliyometri, basilt materyalin yayginliginin ve belirli bir basili formatin (dergi
makalesi) kabul gérmesinin, bir alandaki akademisyenler ve uzmanlar arasindaki temel
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iletisim araci olarak kullanilmasina dayali bir kavramdir (Roemer, Borchardt, 2015).
Bibliyometri, disiplinler i¢indeki ve disiplinler arasindaki bilgi gévdelerini inceleyen bir
arastirma alanini ifade etmektedir. Bibliyometri bilesenlerinden birisi olan alinti analizi,
bir literatir ana kiitlesi i¢inde, alinti desenlerinin niceliksel degerlendirmesine
odaklanmaktadir. Atif analizi ile bireylerin ve akademik kurumlarin yaptiklari
caligmalarin miktarlar1 ve etkileri inceleme konusu yapilmaktadir (Holden vd., 2012).
Yazarlarin verimliligini 0Olgen, atif analizi arastirmalarda yogun bir sekilde
kullanilmakta ve oldukga ilgi gérmektedir. Yazar verimliligine ilaveten, literatiiriin
yaglanmasi ve yayinlarin kullanimi gibi konularda atif analizi kapsaminda ele
almabilmektedir. Atif analizleri, uygun g¢ekirdek dergi koleksiyonunun tespit edilmesine
ve boylelikle kiitiiphane kaynaklarinin daha etkili kullanilmasina fayda saglamaktadir.
Atif analizi yardimiyla bir konuda ¢alisan en etkili yazarlar, en sik bagvurulan kaynaklar
ortaya ¢ikarilmakta, ayrica bu kaynaklarin ne siire kullanilmis oldugu arastirma konusu
yapilmaktadir (Al, Tonta, 2004).

Bibliyometri, sosyal ve doga bilimlerinin ortak smir alanlar1 arasinda yer almakta
ve bilgi yonetimi, kiitiiphanecilik, bilim politikasi dahil olmak iizere, bilim tarihi, bilim
ve bilim insanlarinin ¢alismalar1 ve ayni zamanda farkli sosyal branslarda uygulamalar1
bulunmaktadir (Sengupta, 1992). Bibliyometrik yontemler, arastirmacilarin bulgularini,
ilgili alanda ¢alismalar yapan, kaynak gdsterme ve yazma yoluyla goriislerini ifade eden
diger bilim insanlarinin {rettigi toplanmis bibliyografik verilere dayandirilmasini
saglamaktadir. Bu veriler toplandiginda ve analiz edildiginde, alanm yapisina, sosyal
aglara ve giincel ilgi alanlarma yonelik kavrayislar ortaya konabilmektedir. Bu sebeple,
bibliometrik analizin kullanimi hizla artmaktadir (Zupic, Cater, 2015).

Aragtirmanin evreni, Girisimcilik Ekosistemi konusunda yayinlanmis, hakem
denetimli, ingilizce, tam metin makalelerden olusmaktadir. Calisma kapsaminda Web of
Science veri tabaninda kayitli tam metin makalelerden, yapilan tarama sonuclari
icerisinden seckisiz olmayan Ornekleme yontemlerinden amacli 6rnekleme metoduyla
sorguda elde edilen 214 makale arasindan 154 makale arastirmanin 6rneklemi olarak
secilmistir. Arastirmaya veri kaynagi olarak bilimsel dergilerde yayinlanmis tam metin
makaleler secilmis diger yayinlar (kitap, kitap incelemeleri, arastirma notlari, vb.)
kapsam dis1 birakilmistir. Secilen bu makalelerin, girisimcilik ekosistemi ile ilgili
literatiiriin tiimii oldugu varsayilmistir.

Secilen orneklemden oncelikle bibliyometrik tekniklerle daha az sayida ¢ekirdek
yazin kaynaklari tespit edilmigtir. Calismanin amaci olan girisimcilik ekosistemlerinin
ve onlart olusturan unsurlarin kavramsal c¢ergevesinin daha net bir sekilde ortaya
konulabilmesini saglamak {izere, ¢ekirdek yazin kaynaklari ile beraber en ¢ok ortak atif
yapilan dergi makaleleri, kitaplar ve diger kaynaklar da arastirmaya dahil edilerek yazin
tabanl bir arastirma gergeklestirilmis ve kavramsal cerceveye ulagilmaya calisilmustir.
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Arastirma kapsaminda yapilan analizler, R Core Team (2018) tarafindan
gelistirilen, R (ver. 3.4.4 (2018-03-15)) programi ile gerceklestirilmistir. Bibliyometrik
analizler, R programi uzantilarindan Bibliometrix (ver. 2.0.2) paketi (Aria, Cuccurullo,
2017) kullanilarak yapilmistir.

Bir sonraki béliimde segilen 6rneklem ile ilgili sayisal veriler sunulmustur.

3. VERi TOPLAMA VE ANALIZ

Orneklem cercevesindeki makalelere ait verileri elde etmek iizere, Web of
Science veri tabaninda gelismis arama uygulanmistir. Makalelerin basliklarinda (title)
ve konularinda (topic), "entrepreneurial” ve "ecosystem" kelimeleri taratilmustir® .
Literatiir arastirmalarinda, daha ziyade bilimsel dergilerde yayinlanmis olan bilimsel
makalelerin incelenmekte oldugu g6z 6niinde bulundurularak (Al, Tonta, 2004), arama
sonuglar1 iginde sadece makaleler (article) secilmis ve digerleri (book review, book
chapters, proceeding papers vb.) arama kriterlerinden ¢ikarilmistir. Arama sonuglarinda
elde edilen makalelerin baslik, 6z ve anahtar kelimeleri incelenmis ve makalelerin
girisimcilik ekosistemi ile ilgili olup olmadigina bakilmistir. Arama sonuglari icerisinde
tespit edilen girisimcilik ekosistemi ile dogrudan iliskili olmayan kayitlar 6rneklemden
cikarilmistir. Yapilan degerlendirme sonucunda girisimcilik ekosistemi yaklagimiyla
ilgili olduguna karar verilen 154 makale, bibtex formatinda indirilmis ve analize
almmustir. Secilen 6rnekleme ait sayisal bilgiler Tablo 1.'de bulunmaktadir.

Tablo 1. Secilen Ornekleme Ait Temel Bilgiler

Bilgiler n
Veri Kaynagi Clarivate Analytics Web of Science
Dokiiman Tiirii Makaleler
Tarama Tarihi 03.12.2018
Makale sayist 154
Kaynaklar (Dergi sayisi) 98
Anahtar kelimeler (WOS) 408
Anahtar kelimeler (Yazar) 529
Periyot 1995 - 2018
Makale basina ortalama atif 6539
Yazar sayisi 338
Cok yazarli dokiiman yazar sayisi 308
Tek yazarli dokiiman sayisi 34
Yazar bagina dokiiman sayisi 456
Dokuman basina yazar sayisi 2.19
Dokuman basina yardimci yazar sayisi 2.47
Isbirligi Endeksi 2.57
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Bundan sonraki asamada 6rneklem analiz edilerek sonuglar yorumlanmistir.

4. BULGULAR

Caligmanin bu asamasinda, girisimcilik ekosistemi kavramina ait literatiiriin
durumunu belirlemeye yonelik yapilan bibliyometrik arastirmanin bulgularina yer
verilecektir. Veri toplama asamasinda elde edilen 6rnekleme ait veri tabani, 6ncelikle
istatistiki analizlere tabi tutulmustur. Daha sonra ¢iktilar lizerinden kavramsal g¢ergeve
olusturulmustur.

4.1. Tammlayic Istatistiksel Bilgiler

Girigimcilik ekosistemi ile ilgili ilk eserlerin 1995 yilinda ortaya g¢ikmaya
basladig1, ancak 2011 yilma kadar alanin aktif olmadigi goriilmektedir. 2011-2018
doneminde yayinlanan makalelerin ortalama yillik artts hizi  85,99% olarak
gerceklesmistir. Orneklemdeki makalelerin %81°lik boliimii, 2017-2018 yillari arasinda
yazilmigtir.

30 adet makale tek yazar tarafindan yazilmistir. Yapilan frekans analizinde 2 ve
3 yazarli eserlerin (her ikisi de %31.79) cogunlukta oldugu, bunlar1 tek yazarh
makalelerin (%21.85) takip ettigi tespit edilmistir. 1-3 aras1 yazar tarafindan yazilmis
olan ¢alismalarin 6rneklem igerisindeki pay1 %84 olarak hesaplanmistir.

Yerel atiflar, arastirilan koleksiyonda yer alan bir yazarm (veya bir belgenin)
koleksiyondaki diger yazarlar tarafindan kag kez alintilandigin1 lgmektedir. Tablo 2’de
orneklemde bulunan makaleler i¢in hazirlanmis sirali yerel atif listesi bulunmaktadir.

Tablo 2. Girisimcilik Ekosistemi Yerel Atif Tablosu

S MAKALE YEREL ATIF | TOPLAM ATIF
1 Isenberg (2010) 24 99
2 Acs vd., (2014) 22 140
3 Stam (2015) 17 76
4 Neck vd., (2004) 15 96
5 Bahrami, Evans (1995) 13 95
6 Mack, Mayer (2016) 10 26
7 Pitelis (2012) 7 43
8 Audretsch, Belitski (2017) 5 13
9 Roundy (2016) 3 7
10 Spigel, Harrison (2018) 3 9
11 Li, Garnsey (2014) 2 6
12 Kshetri (2014) 2 10
13 Feldman, Lowe (2015) 2 9
14 Carayannis vd., (2016) 2 10
15 Roundy (2017) 2 4
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4.2. Atf Analizi

Atif, yazdigr belge ile bir baskasinin ¢alismasi arasindaki (belirli bir noktada)
iliskiyi gostermek isteyen bir yazar tarafindan verilen bir kararin temsili olarak ifade
edilebilir (Osarch, 1996). Ortak atif ise, iki ¢alismanin birlikte alintilanma frekansi
olarak tanimlanabilmektedir. Ortak benzerlik siireclerine benzeyen ortak atif siirecinde,
almtilanan eserler birbirlerine baglanmaktadir (Small, 1973).

Sekil 1°de orneklemdeki en ¢ok ortak atifa sahip 30 makalenin aralarindaki
iliskiler bir atif ag1 seklinde gosterilmistir. Ug farkli kiime, farkli renklerle ifade
edilmektedir. Bu kiimeler arasinda belirgin koprii noktalar1 bulunmamaktadir. Bununla
beraber farkli noktalarin zayif baglarla {i¢ kiimeyi birbirine bagladig1 goriilmektedir.

Sekil 1. Girisimcilik Ekosistemi Ortak Atif Aglar:

Grafigi
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Kaynak: Bu ¢alismanin yazarlari tarafindan olusturulmustur.

Birinci kiimede, 6rneklem iginde en ¢ok yerel atif alan Isenberg (2010)’in
makalesi ilk dikkat c¢eken eserdir. Bu ¢alismada, Ozellikle hizli biiylime, hizli is
yaratimi, GSYIH biiyiimesi ve uzun vadeli verimlilik artis1 ile iliskilendirilen yiiksek
potansiyelli girisimlerin tegvik edilmesi ve bu tip girisimlerin elitist bir perspektifte
degerlendirilerek oOncelikli duruma getirilmesi vurgulanmig ve siirdiirtilebilir bir
girisimcilik ekosisteminin yaratilmasi ve gelistirilmesi i¢in dneriler sunulmustur.
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Ayn1 kiime iginde yerel atif siralamasinda ilk 15 igerisinde bulunan Stam (2015);
Neck vd. (2004); Mack, Mayer (2016), Pitelis (2012) gibi girisimcilik ekosistemi
yazarlarina ait makaleler bulunmaktadir.

Stam (2015), girisimciligin gelistirilmesi i¢in uygulanan bdlgesel politikalarda,
girisimcilik miktarmi artirmaktan daha ziyade girisimciligin kalitesini artirmaya yonelik
yaklagimlarm héakim olmaya basladigini vurgulamistir. Bir sonraki adim olarak da
girisimcilik politikasindan, girisimcilik ekonomisine yonelik bir politikaya dogru gecis
yasanacagl Ongoriisinde bulunmustur. Girisimeilik ekosistemi yaklagiminin, bu
gegigleri barmdiran yeni bir ¢erceve oldugunu ifade eden Stam (2015), bu yaklagimin
girisimci aktdrle basladigim, girisimciligin sadece sistemin bir ¢iktis1 olmadigmin,
girisimcilerin ekosistemin olusturulmasinda ve saglikli tutulmasinda &nemli roller
oynadiginin altmi ¢izmistir. Stam (2015), girisimcilik ekosistemi literatiiriinii ve
eksikliklerini gozden gecirmis ve ekosistemin gergevesinin ve sistemik kosullarinin
ekosistemin ¢iktis1 olarak 6zel girisimcilik faaliyetlerine ve ekosistemin sonucu olarak
yeni deger yaratimina nasil yol actiginin nedensel bir semasini iceren yeni bir sentez
sunmustur. Ek olarak da ekosistem igindeki unsurlarin arasindaki etkilesimleri analiz
etmek icin yeni bir ¢erceve tartismaya agmustir.

Mack ve Mayer (2016)’e ait makalede, girisimcilik ekosistemlerinin, yeni sirket
olusumunu ve bolgesel girisimcilik faaliyetlerini tesvik eden etkilesimli bilesenlerden
olustugu vurgulanmistir. Ancak bu konu ile ilgili mevcut calismalarda, sistem
bilesenlerinin varligini belgelemeye odaklanildigi yani ekosistemi olusturan bilesenler
ile bunlarin evrimsel dinamikleri arasindaki karsilikli bagimliliklarin yeteri kadar
arastirilmadigr ifade edilerek literatiirde bulunan bir boslugun alti ¢izilmistir. Bu
eksikligi gidermek ftizere, Onceki calismalarda elde edilen bilgiler 1s18inda 6nemli
ekosistem bilesenlerini biitiinlestiren ve girisimci sistemin kritik unsurlarmm zamanla
nasil etkilesime girip gelistigini tanimlayan, girisimcilik ekosisteminin gelisiminin
evrimsel bir gercevesi ortaya ¢ikarilmustir. ilave olarak, énerilen gercevenin, belirli
yerlerin belirli bir biiylime evresinde neden sikisip kaldigini veya zaman iginde
gelismeye devam ettigini daha iyi anlamak i¢in kullanilabilecegi de vurgulanmistir.

Pitelis (2012), kiimeler {izerindeki mevcut literatiiriin, girisimcilerin ve girisimsel
yOnetimin, organizasyonlari, pazarlari ve destekleyici ekosistemleri, birlikte yaratma ve
gelistirme rollerini alt dist ettigini ifade etmistir. Kiimeler {izerinde karsilagtirmal statik
yonetisim tabanli bir bakis agis1 saglamak ig¢in islem maliyetleri, kaynak-bilgi-
yetenekleri ve gii¢ kontrol temelli teoriler kullanilmistir. Ayrica, girisimci yoneticilerin,
alternatiflerden daha fazla deger alabildikleri siirece, kiimelerin yaratilmasina, birlikte
olusturulmasina ve bunlarin bir pargasi olmaya meyilli olduklar1 belirtilmistir.
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Neck vd. (2004)’in sahip oldugu yiiksek ortak atif ve ortak atif agi tizerindeki
baglantilari, girisimcilik ekosistemi kavramimin gelisme siireci tizerindeki etkisine isaret
etmektedir. Neck vd. (2004), girisimcilik sistemi baglaminda yeni girisim yaratmay1
incelemek iizere yapilan iki asamal bir calisma gergeklestirmistir. Ik olarak, yedi
inkiibatér kurulusundan kaynaklanan yiiksek spin oranma sahip olan teknoloji
sirketlerinin bir seceresi sunulmustur. Ikinci olarak, kurucularla yapilan yar
yapilandirilmis goriismelere dayali semantik yapi analizi kullanilarak bir taksonomi
gelistirilmistir. Bu taksonomi, bolgesel girisimcilik faaliyetlerini tesvik eden,
destekleyen ve gelistiren bir girisimci sistem olan Boulder County’daki bilesenler
arasindaki iliskiyi gostermektedir. Bulgulara binaen, inkiibator orgiitlenmelerinin, spin-
off’larin, resmi veya gayri resmi aglarin, fiziki altyapinin ve bolgenin kiiltiiriiniin
birbiriyle baglantili oldugu ve birbirleriyle etkilesime girerek yiiksek teknoloji sirketleri
icin uygun bir ortam olusturabilecekleri sonucuna varilmustir.

Spigel (2017)’in yazdigi makalede, girisimcilik ekosistemlerinin bdlgesel
diizeyde yiiksek biiyiime girisimciliginin siirekliligini agiklamak igin popiiler olarak
kullanilan bir kavram oldugunun alt1 ¢izilmistir. Ayrica, ekosistemlerin girisimcilere
fayda ve kaynak saglayan kiiltiirel, sosyal ve maddi &zelliklerin birlesiminden olustugu
vurgulanmis ve bu 6zelliklerin arasindaki iliskilerin, ekosistemin yeniden iiretilmesine
ve siirdiiriilebilirligine katki sagladigi one siiriilmiistiir.

Acs vd. (2014), ulusal girigimcilik sistemleri kavramini tanitmiglar ve bu
kavrami karakterize etmeye yonelik bir yaklasim ortaya atmislardir. Ulusal girisimcilik
sistemleri temel olarak, bireysel diizeyde firsat arayisina dayanan, iilkeye 6zgii kurumsal
ozellikler tarafindan sekillendirilen faaliyetlerin yaratilmasi yoluyla gercgeklestirilen,
temel kaynak tahsis sistemleri olarak nitelendirilmistir. Ulusal inovasyon sistemlerinin,
kurumlarin eylemi gergeklestirdigi ve diizenledigi sistemler oldugu; ulusal girisimcilik
sistemlerinin ise bireyler tarafindan yoénetilen ancak, kimin eylemde bulunacaginin ve
bu eylemlerin sonuglarinin kurumlar tarafindan diizenlendigi sistemler oldugu
vurgulanmistir.

Feld (2012)’in kitabi en ¢ok atif alan eserlerden birisi olarak, girisimcilik
ekosistemi kavraminin ortaya ¢ikmasinda 6nemli gorevler tistlenmistir. Bu ¢aligmada
girisimcilik ekosistemi kavrami, bu kavrami meydana getiren unsurlar ve bu unsurlar
arasindaki iligkiler ile bir girisimcilik ekosisteminin yaratilmasina ve siirdiiriilmesine
iliskin 6neriler, sahada uygulayici bir girisimcinin bakis agistyla aktarilmagtir.

Mason ve Brown (2014), yiiksek biiyiime potansiyelli firmalarm sayisini
artirmanin, gelismis iilkelerde endiistri politikasi i¢in bilyiik bir odak noktasi oldugunun
altin1 ¢izmisler, bununla birlikte, bu konuya dair mevcut yaklagimlarmn etkisiz oldugunu
ileri siirmiislerdir. Destekleyici ¢erceve kosullari olusturmanin yetersiz oldugu, start-
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up’lar i¢in uygun ortamlar yaratmanin, daha fazla sayida yiiksek biiylime potansiyelli
firmalarin meydana gelmesine yol agmayacagini, ayrica bu tip girisimlere yonelik
islemsel destek bi¢imlerinin (6rnegin, mali yardim), en azindan baslangi¢ sonrasi olmak
iizere, sinirli etkinlige sahip oldugunu belirtmislerdir. Girisimcilik ekosistemi
yaklagiminin bu sorunlara bir cevap olarak ortaya ¢iktiginin altin1 ¢izmisler ve bu tip
girisimlerin kendine 6zgii ayirt edici tipte destekleyici ortamlarda gelisebilecegini iddia
etmislerdir. Bu ortamin yaratilmasiyla ilgili oneriler sunulan g¢alismada ayrica bu
unsurlarm 6l¢timii ile ilgili ¢6ziim arayiginda da bulunulmustur.

Spilling (1996),’in girisimcilik sistemi hakkinda ileri siirdiigii ¢ergeve,
girisimcilik ekosistemi ile tam olarak uyusmasa bile, sahip oldugu gii¢lii ortak atif
baglantilari, bu c¢alismanin girisimcilik ekosistemi kavraminin Onciilleri arasinda
sayllmasi gerektigine isaret etmektedir. Cohen (2006), Spilling (1996)’in gelistirdigi
girisimcilik sistemini almis, onun girisimcilik ekosistemine evrilmesini saglamistir. Bu
sebeple Cohen (2006)’in ortak atif agi igerisinde giiglii baglantilara sahip olmasi
sasirtict degildir. Bununla beraber Web of Science veri tabaninda kayitli olmadigindan,
bibliyometrik analiz igin se¢ilen 6rnekleme dahil edilmemistir.

Bahrami ve Evans (1995)’m, Silikon vadisi iizerine yapmis oldugu
calismalarinda, yiiksek teknolojili firmalarin, girisim kapitalistlerinin, destek
altyapismin, diinya ¢apinda farkli yeteneklerin birlesmesiyle olugsan havuzun ve Silikon
Vadisi’ne bagl akademik ve arastirma enstitiilerinin bir araya getirilmesi ile, yar1 zerk
fakat karsilikli olarak destekleyici varliklardan, topluluklardan ve kiiltiirlerden meydana
gelen dinamik yapiyr ekosistem olarak tanimladigi goriilmektedir. Bahrami ve Evans
(1995)’nin ¢alismasinin ortak atif ag1 igerisindeki yeri, kendisinden sonra gelen bir¢ok
ardilina ilham verdigine isaret etmektedir.

Orneklemdeki makalelerin arasindaki tarihsel baglantilar ortaya ¢ikarilmak iizere
orneklemde bulunan makalelerin dolaysiz atif agi ¢izilmistir (Bkz. Sekil 2). Tablodan da
goriilecegi iizere, atiflarin Bahrami ve Evans (1995)’nin makalesine dogru, Neck vd.
(2004), Isenberg (2010)’in makalelerinden gegerek ilerledigi goriilmektedir. Literatiiriin
gelisim siirecinde, yiiksek atif alan Stam (2015), Acs vd. (2014) ve Motoyama ve
Knowlton (2017)’a ait makaleler tarihsel baglanti noktalarmnda giiclii sekilde
durmaktadir.

Bundan sonraki asamada, yukarida verilen bilgiler 1siginda, girisimcilik
ekosisteminin temel kavramsal cergevesini olusturacagi disiiniilen cekirdek yazin
kaynaklarinin segilmesi gergeklestirilmistir.
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Sekil 2. Girisimcilik Ekosistemi Tarihsel Atif Ag1 Grafigi
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Kaynak: Bu ¢alismanin yazarlari tarafindan olusturulmustur.
4.3. Cekirdek Kaynaklarin Sec¢ilmesi

Girigimcilik ekosistemine katki saglayan temel eserlerin bir listesini olusturmak
ve yazina ait sayisal verileri gormek {izere yapilan bibliyometrik analiz neticesinde,
asagidaki Tablo 3.’de bulunan makaleler ve diger kaynaklar, kapsam analizi yapmak
maksadiyla seg¢ilmistir. Sec¢im siirecinde belirlenen eserler, en ¢ok yerel atif alan
makaleler, 6rneklemde bulunmasa bile, yiiksek ortak atif alan ¢alismalar, tarihsel alinti
ag1 tizerinde dikkat ¢ceken baglanti noktalar1 da dikkate alinarak, yapilan bir siralama
sonucunda ortaya ¢ikmistir. Her bir ¢aligma sayilan alanlarda bulunduklar1 pozisyonlara
gore ayr1 ayr1 incelerek secim gerceklestirilmistir. Bundan sonraki asamada, segilen bu
dar orneklem {izerinde detayli kapsam analizi yapilarak, kavramsal cerceve
olusturulmaya calisilmustir.
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Tablo 3. Girisimcilik Ekosistemi Secilen Cekirdek Kaynaklar Tablosu

CALISMA

SECIM KRiTERLERI

Bahrami, Evans (1995)

Neck vd. (2004)

Cohen (2006)

Isenberg (2010), Isenberg (2011)

Pitelis (2012)

Acs vd. (2014)

Stam (2015)

Mack, Mayer (2016)

Roundy (2016)

Audretsch, Belitski (2017)

Ortak atif agindaki durumu, tarihsel
pozisyonu ve yerel atif siralamasi (5)

Ortak atif agindaki durumu, tarihsel
pozisyonu ve yerel atif siralamasi (4)

Ortak atif agindaki durumu

Ortak atif agindaki durumu, tarihsel
pozisyonu ve yerel atif siralamasi (1)

Yerel atif siralamasi (7)

Ortak atif agindaki durumu, tarihsel
pozisyonu, yerel atif siralamasi (5)

Ortak atif agindaki durumu, tarihsel
pozisyonu ve yerel atif siralamasi (3)

Ortak atif agindaki durumu, tarihsel
pozisyonu ve yerel atif siralamasi (6)

Ortak atif agindaki durumu, tarihsel
pozisyonu ve yerel atif siralamasi (9)

Ortak atif agindaki durumu, tarihsel

atif agindaki

atif agindaki

atif agindaki

atif agindaki

atif agindaki

atif agindaki

atif agindaki

atif agindaki

pozisyonu ve yerel atif siralamasi (8)

Spigel (2017), Spigel, Harrison (2018) Ortak atif agindaki durumu, tarihsel atif agindaki
pozisyonu ve yerel atif siralamasi

5. GIRISIMCILIK EKOSISTEMIi
CERCEVESI

BILESENLERI KAVRAMSAL

Calismada bu asamaya kadar arastirilan biitiin literatiir kaynaklar1 bir araya
getirilerek, girisimcilik ekosistemleri bilesenleri, aralarindaki baglantilar, evrimlesme
stireci ve siirdiiriilebilirligin saglanmasi iizerine kavramsal bir ¢erceve gelistirilmeye
calistlmistir (Bakimiz Sekil 2.).

Girigimcilerin karar siiregleri, Isenberg (2011)’den yararlanilarak gelistirilmistir.
Girisimcilerin karar siireclerine dahil olan ve girisimcilerin basarisinda ¢ok énemli bir
yer tutan dis ¢evre unsurlar1 dncelikle Spigel (2017) calismasindan hareketle {i¢ baslik
halinde siniflandirilmistir. Bu ii¢ ana kategori kendi igerisinde, Isenberg (2011), Neck
vd. (2004), Foster vd. (2013)’in ¢alismalarinda sayilan ekosistem alt bilesenlerinin bir
sentezi olacak sekilde yeniden tasarlanmistir. Girisimcilik ekosistemi bilesenleri
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arasindaki iliskiler Spigel (2017), Spigel ve Harrison (2018) ve Stam (2015)’e ait
calismalardan hareketle diizenlenmistir.

Gelistirilen kavramsal c¢ergevenin kalbinde girisimciler bulunmaktadir.
Girisimcilik bir yandan ekosistemin ¢iktisini olustururken, diger yandan en temel girdisi
de girisimcilerdir. Girisimcilik ekosistemleri, girisimciler tarafindan yaratilmakta,
gelistirilmekte ve slirdiiriilmektedir. Basarili girisimcilerin elde ettikleri bilgi, tecriibe ve
sermayeyi yeni girisimcilerin ortaya ¢ikmasi igin yeniden sisteme dahil etmedigi
durumlarda, ekosistemin ayakta kalamayacagi diisiiniilmektedir (Feld, 2012; Isenberg,
2011; Stam, 2015).

Gelistirilen gercevede, Spigel ve Harrison (2018)’in girisimcilik ekosisteminin
doniisiimii  yaklagimi esas alinarak, girisimcilik ekosisteminin, yiiksek biiylime
potansiyelli firmalarin, ¢apa organizasyonlarin ve diger bilesenlerin uygun bir sekilde
bir araya gelmesinden olustugu kabul edilmistir. Baslangigta bu bilesenler arasindaki
baglarin son derece sinirli ve zayif oldugu, sistemin ihtiya¢ duydugu kaynaklarin baska
ekosistemlerde yaratilan ¢iktilar oldugu, dolayisiyla tedarikte digsal bagimliliklarin fazla
oldugu soylenebilir. Ancak ekosistem gelistikce ve evrildikge, bu baglantilarin hem
sayica artmasi, hemde kalite olarak gelismesi, buna ilaveten tedarik ihtiyaci bulunan
kaynaklarin da biiyiikk kisminin ekosistem icerisinde yaratilmaya baslanmasi
beklenmektedir. Basarili olan ekosistemler bu sekilde pozitif bir doniisim siireci
sergilerken, basarisiz olan sistemlerdeki baglar seyreklesir ve zayiflar.

Sekil 3. Girisimcilik Ekosistemi Kavramsal Cercevesi

| Arastirma Kaltord |w ,l Olumiu Girisimeilik Imaji |4. | Bilisim Altyapisi |ﬁ,, | Temel Alyapi | Is Dostu | Tesvikier
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\ B \
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Girigimili - Kiiltirel Bilesenler R
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Basan Hikayeleri ‘7/ Rol Modeller N T

Mentorlar == _ )
7 \
Alle ve Arkadaslar —

\f >
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Kaynaklar: Isenberg (2011; Foster vd., 2013; Neck vd., 2004; Spigel, 2017; Spigel, Harrison,
2018; Stam, 2014, 2015) ve bu ¢aligsmanin yazarlar:.
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Bu calismada gelistirilen ger¢evede, Spigel ve Harrison (2018)’in girisimcilik
ekosisteminin doniigimii yaklasgimi1 ile Spigel (2017)’in ekosistem o6zellikleri
birlestirilmistir. Buna gore bahsedilen doniisiim siirecinde yer alan unsurlardan capa
organizasyonlar ve diger ekosistem bilesenleri adi verilen kisim, sosyal, kiiltiirel ve
fiziksel ozellikler olarak ii¢ ana baslik halinde siniflandirilmistir. Bu ii¢ grup ozellik
arasinda etkilesim ve iliskisel baglantilar bulunmaktadir. Fiziksel 6zelliklerin, sosyal
ozellikleri pekistirdigi, sosyal ozelliklerin de kiiltiirel 6zellikleri pekistirdigi, tam ters
yonde kiiltiirel 6zelliklerin sosyal dzellikleri destekledigi, sosyal 6zelliklerinde fiziksel
ozellikleri destekledigi kabul edilmistir. Sosyal, kiiltiirel ve fiziksel 6zelliklerin alt
gruplar1 olusturulurken birden fazla ¢alismadan (Isenberg , 2011; Foster vd., 2013; Neck
vd., 2004; Spigel, 2017; Spigel, Harrison, 2018; Stam, 2014, 2015) yararlanilmistir.

Kiiltirel o6zellikler, bir bolgedeki girisimcilik hakkindaki temel inang ve
goriisleri ifade etmektedir. Kiiltiirel bilesenler, destekleyici kiiltiir ve girisimcilik
ornekleri olarak gruplandirilmistir. Destekleyici kiiltlir, girisimcilik siireclerini
destekleyen ve risk almayi tegvik eden tutum ve yaklagimlardir (Spigel, 2017). Olumlu
girisimcilik imaji, kisisel istthdam tercihi, risk ve hataya karsi hosgorii ve arastirma
kiiltiirii alt gruplarindan olusmaktadir. Girisimcilik 6rnekleri ve rol modeller grubu ise
girisimcilere ilham veren onlar1 motive eden basarili girisimcilerin Oykiileri ile
mentorler olarak iki grupta degerlendirilmistir (Foster vd., 2013; Isenberg, 2011). Sekil
2’de, mentorler alt bileseninin birden fazla iist bileseni etkiledigi goriilmektedir. Bu
durum aslinda biitiin ekosistem bilesenleri i¢in gegerli de olsa mentorlerin gelistirilen bu
kavramsal cercevedeki dnemine istinaden bu gosterim tercih edilmistir. Feld (2012),
mentdrleri: “girisimcilik ekosisteminin anahtar iiyesi olarak zamanmi, enerjisini ve
bilgisini, yeni girisimlerin gelismesinde aktif olarak kullanan, girisimciler ve
yatirimcilar”  olarak  tanimlamigtir.  Mentorliik  basarili  girisimciligin -~ geri
kazanimlarindan bir tanesi olarak gelistirilen c¢erceve icerisinde 6nemli bir yer isgal
etmektedir.

Sosyal ozellikler, bir bolgedeki sosyal aglardan olusan ¢esitli kaynaklardir.
Gelistirilen kavramsal cercevede (Spigel, 2017)’in ¢alismasindan hareketle; aglar,
yatirim sermayesi ve yetenek havuzu olarak ii¢ grup halinde siniflandirilmistir. Yatirim
sermayesi farkli kaynaklardan elde edilebilmektedir. Foster vd. (2013)’nin yatirim
sermayesi kaynaklar1 i¢in arkadaslar ve aile, melek yatirimcilar, 6zel sermaye, risk
sermayesi, borglara erisim olanaklar1 olarak yapmis olduklari smiflandirma, bu
calismada da oldugu gibi kabul edilmistir. Bununla beraber melek yatirimcilara 6zel bir
onem verilmistir. Melek yatirimeilar, gayri resmi risk sermayesi piyasasinda, kendi
paralarini, zamanlarmi ve uzmanliklarini, dogrudan aile bagi olmayan girisimcilere,
maddi kazang umuduyla kullandirarak yatirim yapan yiiksek net degere sahip bireyler
olarak tanimlanmaktadir (Mason, 2006). Dolayisiyla is melekleri bir yandan sermaye
destegi saglarlar, boylelikle ekosistemde yeni kurulan firmalarin, kurulus asamasinda en
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¢ok ihtiya¢ duyduklar1 temel kaynaklardan birisi olan finansman destegi sunarlar; diger
yandan mentorlik yaparak, know-how transferi ile tecriibelerini aktarirlar, yeni
firmalara yol gosterirler ve rehberlik yaparlar. Bu sebeple melek yatirimcilarin bir tiir
mentor olarak da goriilebilecegi gézden kagirilmamalidir (Foster vd., 2013; Isenberg,
2011).

Aglar ozellikle girisimciler arasindaki aglar basta olmak iizere, mentorlardan ve
liderlerden olusmaktadir (Isenberg, 2011; Spigel, 2017). Feld (2012) girisimcilik
ekosisteminin liderler ve besleyiciler olarak iki temel bilesenden olustugunu iddia
etmektedir. Her iki grubunda kendine gore bir énemi olsa da gorevleri farklidir. Feld
(2012) ekosistem liderlerinin bir bdlgeye bagli olarak hareket eden, giiglii bir grup
girisimeci olmast gerektigini vurgulamustir. Bu yaklasimdan hareketle, gelistirilen
cercevede liderler, ekosistem tizerinde karar verme yetkileri olan ve ekosisteme sekil
verebilecek giicii ve etkisi olan giiglii girisimciler olarak kabul edilmistir.

Ekosistemin son bileseni fiziksel ozellikler, Spigel (2017)’in caligmasina
istinaden fiziksel altyap1, destek hizmetleri, politika, pazarlar ve egitim /arastirma olarak
simiflandirilmigtir. Fiziksel altyapida kendi iginde ii¢ bolime ayrilmistir (Foster vd.,
2013; Isenberg, 2011): Ulasim olanaklar1, bilisim altyapisi ve temel altyapi bilesenleri.
Ulasim olanaklar1 ozellikle tedarik ve pazarlama faaliyetlerinde olduk¢a Onem
tagimaktadir. Bilisim altyapisi ve internete ulagim, bir¢cok yonden girisimlerin bagarisina
katki saglayabilmektedir. Enerji, su ve benzeri temel alt yapi bilesenleri de tiretim
stireclerinde girisimcilere destek olmaktadir.

Politika bileseni, girisim dostu mevzuati ve yiiksek potansiyelli firmalarmn tesvik
edilmesine yonelik uygulamalari gostermektedir (Foster vd., 2013; Isenberg, 2010,
2011). Girisimcilik ekosisteminin liderlerinin girisimciler olmast beklendigi igin
devletten dogrudan sistem igerisinde yer almasi beklenmemektedir. Devletin ve yerel
yonetimlerin en biiyiik katkilar1 igerisinde, yiiksek potansiyelli girisimlere uygun tesvik
politikalarinin uygulanmasi, girisimlerin kolay kurulmasi ve isletilmesi ile ilgili
mevzuat diizenlemelerinin  yapilmasi ve girisimlerin  giivenlikli  ortamlarda
calisabilmeleri ile ilgili 6nlemlerin alinmasi gibi unsurlar sayilabilir.

Destek hizmetleri kapsaminda, isletmelerin 6zellikle zorlu kurulus asamalarini
atlatmak i¢in gereksinim hissettikleri, girisimlerin gelisimlerine destek veren, gesitli
stiregleri kolaylastiran, farkli hizmetler bulunmaktadir. Girisimcilere yaptiklari isleri ve
siiregleri kolaylastiracak olan bu yardimlarin yapildigi ¢ok ¢esitli kuruluglar
bulunmaktadir. Isenberg (2011) ve Foster vd. (2013)’in galismalarindan faydalanilarak
bu hizmetler, inkiibatorler, profesyonel hizmetler ve resmi olmayan destek kuruluslari
olarak smiflandirilmigtir.
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Fiziksel ozelliklerin bir bagka bileseni de agik pazarlardir. Agik pazarlar; i¢ ve
dis pazarlar, erken miisteriler ve lider bilyilk firmalar olmak iizere dort kisimda
kategorize edilmistir (Foster vd., 2013; Isenberg, 2011). Biitiin girisimlerin varligina
devam edebilmesi ve bilyiiyebilmesi i¢in uygun pazarlara ihtiyaci bulunmaktadir.
Ozellikle ilk kurulus asamasinda giiclii bir yerel pazara ihtiya¢ duyan firmalar, biiyiiyiip
tam potansiyeline ulagabilmesi igin dis pazarlara da agilmak durumundadirlar. Yine
benzer sekilde erken miisteriler, yeni kurulan girigsimlerin gelismesi i¢in kritik 6neme
sahiptirler. Bilyiik lider firmalar ise ekosistemin bir ¢iktis1 ve devamliligimi saglayan
siiriikleyici bir gii¢ olarak karsimiza c¢ikmaktadir. Gelistirilen bu gercevede lider
firmalar, Spigel ve Harrison (2018)’1n ¢aligmalarindan hareketle, ekosistemin bilyiimesi
icin ihtiya¢ duyulan, bir lokomotif gibi i¢ pazar1 kendisine bagiml bir¢ok tedarikgiyle
beraber sekillendiren, biiyiik boyutlu inovatif firmalar olarak kabul edilmistir. Arastirma
tiniversiteleri ile birlikte ¢apa organizasyonlar1 olusturmaktadirlar.

Egitim ve arastirma hizmetlerinin basat aktorii {iniversitelerdir. Universiteler bir
yandan bilginin iiretildigi, diger yandan yayildig1 kuruluslardir. Girisimciligin en temel
girdilerinden ve ciktilarindan birisi olarak inovasyonlar, iniversitelerin ve diger
aragtirma  kuruluslarmm katkilariyla ivme kazanabilmektedir. Benzer sekilde
ekosistemin ihtiya¢ duydugu kalitede girisimcilerin ortaya ¢ikabilmesi i¢in gerekli olan
egitimin bir kismi iiniversitelerde verilebilmektedir. Ayrica gliniimiiz iiniversitelerinin
bilgiyi tiretmek ve yaymaktan bagka uygulama gorevi de bulunmaktadir (Subotzky,
1999). Bu kapsamda sanayi-devlet-tiniversite igbirligi sayesinde, tiniversiteler {iretilen
bilgiler, ekonomik uygulamalarda kullanilabilmektedir. Bunlara 6rnek olarak iiniversite
destekli inkiibatorler ve spin-off’lar gosterilebilir. Spigel ve Harrison (2018)’in
yaptiklar1 calismada universiteleri capa kuruluslardan birisi olarak gdstermesi, bu
calismanin kavramsal gercevesinin de temelinde yer almaktadir.

SONUC

Bir girisimcilik ekosisteminin, biyolojik ekosistemlere benzer sekilde birgok
bilesenden olusan, her bir bilesenin birbirini olumlu veya olumsuz etkiledigi, karmasik
bir yapiya sahip oldugu goriilmektedir. Bu komplike yap1 6zellikle arastirma yapmak,
Olgek gelistirmek ve test etmekle ilgili sikintilar yaratmaktadir. Ayrica her bir
ekosistemin, Spigel (2017)’in vurguladig: iizere kendine 6zgii farkli bir olusumu ve
yapist bulunmaktadir. Bu durum bir yandan aragtirma yapmayi zorlastirir iken, diger
yandan bu tip sistemleri yaratmak ve siirdiirmek icin ortak ydntem gelistirmeyi de
kisitlamaktadir. Bu calismada sentezlenen kavramsal cergeve bir girisimcilik
ekosistemini biitiinsel olarak gérmeye yardimci olsa bile, cer¢evenin karmasik yapisi
nedeniyle 6l¢lim yapilmaya ve test edilmeye uygun degildir. Bilimsel agidan test edilip
degerlendirilebilmesi i¢in  Oncelikle basitlestirilip model haline getirilmesi
gerekmektedir. Bu kapsamda ekosistemlerin 6lgiilmesi ile ilgili Nicotra vd. (2018)’nin
calismalari ile Autio vd. (2014)’in galismalar1 incelenebilir. Nicotra vd. (2018) yalnizca
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girisimcilik ekosistemi igin bir Olglim ¢ercevesini ¢izmekle kalmayip, ayrica
ekosistemlerin 6l¢iim kaynaklariyla ilgili yontemlerde sunmuslardir.

Yapilan bu calisma sonucunda elde edilen kavramsal cergeve, girisimcilik
ekosistemlerini yaratmak ve siirdiirmek iizere asagidaki hususlara dikkat edilmesi
gerektigine isaret etmektedir:

® Uygulanacak biitiin politikalarda, girigsimcilik ekosisteminin temel
girdisinin ve ¢iktisinin, vizyoner, bilgili, hirsli, yetenekli ve yliksek potansiyele
sahip girisimciler olduguna dikkat edilmelidir. Bu baglamda degerlendirilen
girisimciler ile KOBI ve serbest meslek sahipleri arasindaki ayrimin farkina
vartlmast gerekmektedir (Feld, 2012; Feldman, 2014; Isenberg, 2010, 2011,
Stam, 2015; Stam, Spigel, 2016).

® Girisimcilik bilgisi ve egitimleri, ekosistemin gelismesi ve
devamlilig1 igin hayati derecede dnemlidir. Egitim faaliyetlerinin, KOBI veya
serbest meslek sahiplerinin sayisini artirmaya yonelik yapmak yerine, akranlar
arast aglarin gelistirilmesi, girisimcilik kiiltliriiniin, inovasyon temelli
girisimciligin, stratejik ~ yonetimin ~ ve  vizyoner  yaklagimlarin
yayginlastirilmasina hizmet edecek sekilde tasarlanmasina 6ncelik verilmelidir
(Aulet, Murray, 2013; Isenberg, 2010, 2011; Mason, Brown, 2014; Stam,
Spigel, 2016).

® Basarili ve tecriibeli girisimcilerden, yeni girisimcilere goniilli
bilgi akisinin saglanmasi icin Ozellikle tcretsiz mentorlik kurumu gibi
yapilarin kiiltiirel degerler igerisinde kendisine yer bulmasi saglanmalidir. Bu
durum hem egitim politikalarinda hemde diger uygulamalarda her zaman g6z
6ntinde bulundurulmalidir. Ciinkii dogru isletilen mentorluk miiessesesi ile
ilham kaynag olmak, motivasyon ve gii¢ vermek, egitim sunmak, yol
gostermek gibi gorevler basarilabilmekte, boylelikle ekosistemler ortaya
cikabilmekte ve siirdiiriilebilmektedir (Feld, 2012; Stam, Spigel, 2016).

® Melek yatirimcilar da Onem tasimaktadirlar. Bir yandan yeni
girisimcilere finansal kaynak saglarlar iken, diger yandan mentorlitkte
yapabilmektedirler. Bu sebeple, melek yatirnmcilik kiiltiirii gelistirilmelidir.
Melek yatirimeilar, resmi finansal kurumlarin kaynak tahsis etmedigi, yeni ve
yenilik¢i firmalarin zorlu kurulus asamalarindan gegmelerinde biiyiik destek
saglamaktadirlar (Feld, 2012; Stam, Spigel, 2016).

®  Yeni baslayan girisimlerin ilk planda giiclii yerel pazarlara, daha
sonradan belli bir boyuta ulastiklarinda, daha da fazla biiyiiyebilmek icin
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ozellikle dig pazarlara ulagim olanag: ile borglara erisim olanaklarina ihtiyag
duyduguna dikkat edilmelidir. Ozellikle finansman kaynaklarmm bu tip
firmalarin  ihtiyaglar1 g6z Oniinde  bulundurularak c¢esitlendirilmesi
gerekmektedir. Inovatif ve yiiksek potansiyelli girisimlerin, ekosistemin
lokomotifleri olacagi unutulmamali, dig ticaret ve finansman tesvik politikalart
belirlenirken bu tip firmalarin 6zel gereksinimleri gdz  Oniinde
bulundurulmalidir (Mason, Brown, 2014; Spigel, 2017).

® inovasyon ve ARGE ¢iktilarmin saklandigt ve fikri miilkiyet
haklariyla korundugu yaklagimlar yerine, tiketici, tedarik¢i, tretici ve
tiniversiteler arasmda aglar olusturularak, agik kaynak inovasyon kiiltiiriiniin
gelistirilmesine destek olunmalidir (Mason, Brown, 2014; Saxenian, 2000).

® Saglikli bir girisimcilik ekosisteminin uygun yetenek havuzuna
gereksinimi bulunmaktadir. Bu kapsamda egitim kurumlarina da gorevler
diistiigiine dikkat edilmeli ve egitilen vasifli iscilerin ve yoneticilerin,
ekosistemin ihtiyac duydugu niteliklere sahip olacak sekilde donatilmasi
saglanmalidir (Feld, 2012; Isenberg, 2010, 2011; Mason, Brown, 2014; Stam,
Spigel, 2016).

® Bolgesel girisimcilik politikalarinda onceliklerin, girisimei sayisinin
artirilmasindan,  girisimci  kalitesinin  gelistirilmesine  dogru  kaydig:
goriilmektedir. Girisimcilik ekosistemleri bu doniisiimiin bir sonraki adimini
olusturmaktadir. Dolayisiyla uygulanan politikalarin, tegviklerin  ve
uygulamalarin girisimcilerin sayisin1 artirmaktan ziyade, kalitesini arttirmaya
ve bir girisimcilik ekosistemi olusturmaya yonelik olarak belirlenmesi 6nem
tagimaktadir (Stam, 2015).

® Bir ekosistemin ortaya ¢ikip gelisebilmesi igin {iretim, pazarlama,
tedarikte kullanacagi, bilisim, lojistik ve diger alt yap1 tesislerinin kurulmus
olmasi gerekmektedir. Ayrica girisimcilerin istedikleri yerde isletme kurma
ozgiirliikleri g6z 6ntinde bulunduruldugunda, gayrimenkuliin (ticari ve konut)
goreceli maliyetleri ve geleneksel ve alternatif ulagimin kalitesi gibi bir
toplulugun fiziksel altyapisina bagl olarak karar verdikleri goriilmektedir.
Buna ilaveten girisimciler ¢evrelerinde, kendisi ve ailesi igin giivenli ve giizel
bir yasama alaninin varh@ma ihtiyag duymaktadirlar. Sirdirtilebilir
girisimcilik baglaminda, isletmelerin gelismis sosyal ve kiiltiirel yasam
alanlarina kolay erisilebilecek yerlerde kurulma egiliminde olduklari goz
oniinde bulundurulmalhidir (Cohen, 2006; Feld, 2012).
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® Politikalar belirlenirken, ekosistemlerin gercek liderlerinin devlet
degil de girisimcilerin kendileri oldugu g6z oniinde bulundurularak,
girisimciligin 6niindeki engelleri kaldiracak mevzuatin gelistirilmesine ve
tesviklerde  inovatif  yiiksek  potansiyelli  girisimlerin  6ncelikle
degerlendirilmesine dikkat edilmelidir. Ayrica politikalarin merkezden asagiya
dogru gelistirilmesi yerine, bolgesel ve yerel ihtiyaglar g6z Oniinde
bulundurularak gelistirilmesinin bdlgesel gelisme i¢in daha yararli sonuglar
dogurabilecegi goz oniinde bulundurulmalidir (Isenberg, 2010, 2011; Mason,
Brown, 2014).

® Tesviklerin belirlenmesinde, hibe, vergi tesvikleri vb. fiziki usuller
yerine, girisimciler arasi aglarin tahsis edilmesi, akran tabanli etkilesimin
arttirilmasi gibi iligkisel yontemlerin oncelikli olarak tercih edilmesine dikkat
edilmelidir (Mason, Brown, 2014; Thompson vd., 2018).

® Universitelerin ekosistemler icin hem girisimci ve calisan egitimi
acisindan, hem de ARGE agisindan ¢ok biiylik 6nemi bulundugu godzden
kagirilmamalidir. Bununla beraber, bir ekosistem ortaya ¢ikarilmak isteniyorsa,
tiniversitelerin sadece bilgi iiretmek veya yaymaktan baska bilgiyi kullanmasi,
ekonomik c¢iktiya doniistirmesi ve sanayi ile isbirligi yapmasi da
gerekmektedir. Bu kapsamda {iiniversiteler, akademisyenler ve Ogrenciler
tesvik edilmeli ve yonlendirilmelidir (Bischoff vd., 2018; Feld, 2012).

Yukarida sayilan  Onerilerin  genel itibari ile, KOSGEB (2014)
koordinatérliigiinde hazirlanan, “Girisimcilik Stratejisi ve Eylem Plan1 (GISEP) 2015-
2018” adli raporda yer alan amaclar ve hedefler icerisinde bulundugu goériilmektedir.
Ayrica KOSGEB (2015)’in 2016-2020 donemi stratejik planinda da ekosistem
olusturulmasiyla ilgili hedefler konuldugu goériilmektedir. Bu durum Tirkiye’de
politikalar  belirlenirken, girisimcilik ekosistemleri hakkinda bir farkindaligin
bulundugunu gostermekte, bununla beraber bu farkindaligin bir an 6nce eyleme de
dontistiiriilmesi gerektigine isaret etmektedir.

Sonug itibariyle, kiimelenme ve sanayi bolgelerine ait koyutlamalar iizerine insa
edilen, inovasyon ve is ekosistemleri ile olduk¢a yakin iligskiye sahip olan girisimcilik
ekosistemi yaklagimini diger yaklasimlardan ayiran en temel farkin insan olarak
girisimcilerin odaga almmast oldugu soOylenebilir. Yani girisimcilik ekosistemi
yaklasimi, bir ekosistemin ortaya c¢ikmasi icin sadece altyapi, mali tesvikler,
iiniversiteler, inkiibatorler vb fiziki ve mekanik unsurlarin tek basina yeterli olmadigina,
bununla beraber girisimcilerin insan ve birey olarak farkli ihtiyaglarinin bulunduguna,
Ozellikle sosyal aglar, kiiltiir ve yasam alanlarinin kalitesi gibi insana 06zgii se¢im
kriterlerinin de mekanik unsurlarla beraber kotarilmasi gerektigine vurgu yapmaktadir.
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Yapilan arastirmalarin ger¢ek anlamda pozitif istihdamin ancak yenilik¢i geng firmalar
tarafindan yaratildigina dair bulgular sundugu g6z oniinde bulundurularak, iilkemizin
gelismesi, igsizligin azaltilmasi, issizlige bagli ekonomik ve sosyal problemlerin
¢oziilmesi, dis bor¢ stokunun azaltilmasi ve dis ticaret agigmmin kapatilmasi i¢in uygun
metotlar ve politikalar uygulanarak, Ulkemizin uluslararasi rekabet giiciinii olusturacak
girisimcilik ekosistemlerinin yaratilmasma ve gelistirilmesine ihtiyag duyulmaktadir.
Girigimcilik ekosistemlerinin kendine 6zgii olan ve ekosistemler arasinda farklilasabilen
bilesenlerinin Tirkiye ozelinde arastirilmasi ile bir yandan iilkemizde girisimcilik
ekosistemlerinin yaratilmasma ve gelistirilmesine olumlu etki yapilabilecegi gibi diger
yandan da elde edilen bulgularin farkli iilkeler ve bolgelerle mukayase edilebilmesi
sayesinde ekosistem yazinin gelismesine katki saglanabilecegi diisiiniilmektedir.
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! Arastirma sorgusu: TOPIC: (("entrepreneurship” OR "entrepreneurial™) AND ("ecosystems" OR
"ecosystem" )) OR TITLE: ((“entrepreneurship™ OR "entrepreneurial™) AND ("ecosystems" OR
"ecosystem" )) Refined by: DOCUMENT TYPES: ( ARTICLE ) Timespan: All years. Indexes:
SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI.
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@®@@® 2 Bu calismada; evli ve ¢alisan
bireylerin ¢alisma yasam kalitesinin
evlilik uyumuna etkisi arastirilmistir.
Cahgma Yasam Kalitesi Olgegi,
Evlilik Uyum Olgegi ve Kisisel Bilgi

Formu veri toplama aract olarak kullanilmustir.
Arastirmanin  6rneklemini, evli ve calisan 206
erkek ve 194 kadin olmak iizere toplam 400 kisi
olusturmustur. Veriler SPSS programi araciligtyla
analiz edilmistir. Arastirma sonuglarma gore,
aragtirmaya katilanlarin calisma yasam Kkalitesi
ortalama puani 75,705 (%67,59) olarak belirlenmis
olup katilimeilarin %20,3” i evliliklerinde uyumlu,
%79,7" si ise evliliklerinde uyumsuzdur. Ayrica
aragtirmaya katilanlarin ¢alisma yasam Kkalitesi
Olgegi alt Dboyutlarindan, saglik ve giivenlik
ihtiyaglar1 (r=0,135>0) (p=0,007<0,01), ekonomik
ve ailevi ihtiyaglar (r=0,204>0) (p=0,000<0,01),
sosyal ihtiyaglar (r=0,158>0) (p=0,002<0,01),
gergeklestirme ihtiyact (r=0,147>0)
(p=0,003<0,01) ile evlilik uyumu arasinda diisiik
diizeyde pozitif yonlii, istatistiksel olarak anlaml
bir farklilik oldugu saptamirken, calisma yasam
kalitesi dlcegi alt boyutlarindan, saygimlik Ihtiyaci
(p=0,393>0,01), bilgi ihtiyact (p=0,060>0,01),
estetik ihtiyaglar (p=0,122>0,01) ile evlilik uyumu
arasinda ise istatistiksel olarak anlamli bir
farkliligin olmadig1 saptanmustir.

Anahtar Sozciikler: Calisma hayati, ¢alisma
yasam kalitesi, evlilik, evlilik uyumu, evli ve ¢alisan
bireyler.
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bstract: In this study, effect of work

life quality on marital adjustment

among married and  working

individuals’ was examined. Personal

Information Form, Quality of Work
Life Scale and Marital Adjustment Test were used
in the collection of the data. The sample of the
study consists of 400 married and working
individuals, 194 of them were female and 206 of
them were male. Data was analysed using SPSS
software. According to the results of the study,
quality of work life mean score is 75,705
(67,59%). 20,3% of the participants are compatible
in their marriages, however 79,7% are
incompatible in their marriages. Moreover, it has
seen that there is low level positive and statistically
significant difference between quality of work
life’s subdivisions and marital adjustment. These
subdivisions are such as, health and safety needs
(r=0,135>0) (p=0,007<0,01), economic and family
needs (r=0,204>0) (p=0,000<0,01), socials needs
(r=0,158>0) (p=0,002<0,01) and self-actualization
needs (r=0,147>0) (p=0,003<0,01). However it has
seen that there is no significant difference between
esteem needs (p=0,393 >0,01), knowledge needs
(p=0,060>0,01) and aesthetics needs
(p=0,122>0,01).
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GIRiS

Endiistri devrimine kadar is ve aile yasami simdi oldugu gibi birbirinden
tamamen ayrilmig durumda degildi. Yani liretim aileler tarafindan kendi tiikketimleri igin
yapilirken endiistri devri ile baglayan siiregte, is yerleri ev ve aileden uzaklasmis ve
iiretim ev disindaki organizasyonlarda gerceklestirilmeye baslamistir. Is ve aile
endiistrilesme ile birlikte zaman ve mekan olarak birbirinden ayrilmistir. Fakat
aralarindaki etkilesim varligin1 devam ettirmektedir (Anar, 2011).

Aile, sanayi oncesi toplumlarda iretici birim iken sanayi toplumunda tiiketim
birimi olmus ve erkekler disinda kadin da artik is hayatina katilmistir. Sanayi ¢agi,
ailenin geg¢imi igin, erkek ve kadmimn igbirligini zorunlu kilmistr (Bilgili, 1993).
Endiistri devrimi sonrasi, endiistri toplumlarinda is ve aile yagsaminda etkilesimin énemi
ozellikle kadinlarin is yasamina girmesiyle 6n plana ¢ikmistir. Boylelikle kadin ve
erkegin ¢alistif1 ailelerin sayisindaki artis, aile gelirinin artmasi, isgiiciindeki g¢ocuklu
annelerin sayisindaki artig, egitim diizeyinin artmas ile birlikte evlilik yasinin artmasi,
dogum oranindaki azalis gibi hem is hayatinda hem de evlilik hayatinda birgok
degisimler yasanmaya baglamustir (Tezer, 1994b).

Yasanan bu degisiklikler ¢caligma hayatinda yeni yaklasimlar1 ortaya ¢ikarirken,
evlilik iligkilerini de etkilemeye baslamistir. Bdoylelikle calisma yasami ve evlilik
yasami etkilesiminin bireyler, kurumlar (tlizel kisiler) ve toplum agisindan Gnemi
giderek artmistir (Celik, Tiimkaya, 2012). Boylelikle caligma hayatinda ortaya cikan
yaklagimlardan birisi olan ¢alisma yasam kalitesi de literatiirde yerini almistir.

Calisma yasam Kkalitesi; is gorenlerin is ortamindaki verimliligini dogrudan
etkileyecek faktorleri icerisinde barindiran onemli bir yonetim siirecidir. Bu siire¢
kapsaminda; maas ve 6diil politikasi, is yerindeki saglikli ve giivenli ortam, is gérenin
kendini is yerinde gelistirme potansiyeli, isletmenin saglikli ve giiven icinde gelisme
sekli, is yeri i¢indeki insan iligkileri ve iletisim, igveren (yonetim) ve is goren arasindaki
anlagsma, danisma ve karar siireglerine katilim durumlari, is i¢inde veya is sonrasi is
gorenlere saglanan sosyal haklar ve imkéanlar yer alir (Walton, 1975).

Schulze’nin (1998) yaptigi genel tanimma gore ise, c¢aligma yasami kalitesi
kavramu; ‘‘Is gorenin yalnizca bedensel degil, ayn1 zamanda zihinsel, psikolojik ve
sosyal gereksinimlerini gézeten ¢alisma kosullarmni igeren bir kavramdir™’.

Caligma yasam kalitesi kavramimi aciklayabilmek igin yapilan tanimlamalar
disinda, belirli unsurlarin {izerinde durulmasina ihtiya¢ duyulmaktadir. Ciinki bir
bireyin ¢alisma yasam kalitesi, tanimlarda da goriildiigii gibi, hem is i¢indeki hem de is
disindaki pek ¢ok davranisina baglanmaktadir.
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Sirgy vd.’nin (2001) yaptiklar1 ¢alismada, ¢aligma yasam Kkalitesini, bireyin is
ortamma katilimindan kaynaklanan, faaliyetler ve sonuglarla ilgili ihtiyaglarindan elde
ettigi is doyumu olarak tanimlamaktadirlar. Bu nedenle, is gorenin is tecriibelerinden
dogan gereksinimlerinin tatmin edilmesinin sadece is doyumuna degil, diger yasam
alanlarmda da doyuma yol agtigini belirtmislerdir.

Maslow, insanlarm belirli smiflandirilmalardaki gereksinimlerini
kargilamalartyla, aslinda kendi iglerinde bir hiyerarsi olusturduklarimi belirtmektedir. En
alt siiflandirmadaki ihtiyaclarini karsilayan birey daha iist siniftaki ihtiyaglari tatmin
etme arayisina girmektedir. Ayrica bireyin, bir smiftaki ihtiyaglarni tam olarak
gideremeden bir st diizeydeki ihtiyag smifina gecemeyecegini de belirtmektedir. Bu
yaklagimin calisma yasam kalitesi ile baglantili temel 6gretisi sudur: insanlar ¢alisma
yasami araciligtyla gergeklestirmeyi istedigi temel ihtiyaglara sahiptir ve bu ihtiyaclari
karsiladik¢a galisanin ¢alisma yasam kalite diizeyi artmaktadir. Yayilma yaklagimi ise,
yasammn bir alanindaki doyumun bir bagka alandaki kaliteyi etkileyecegini varsayar.
Ornegin, bir kisinin isinden sagladig1 kalite ve tatmin onun aile, bos zaman, sosyal,
saglik, ekonomik alan gibi diger yasam alanlarindaki kalite ve tatminini de etkileyebilir
(Akt. Afsar, 2011).

Maslow’un ihtiyaglar hiyerarsisinde belirttigi ihtiyaglarin doyumu ile
gerceklesen toplam caligma yasam kalitesinin, yasamin diger bir 6nemli unsuru olan
evlilik hayatina o6zellikle evlilik uyumuna etkisini 6lgmedeki en uygun yaklagimi ve
Olgegi olusturdugu diisiiniilmektedir. Calisma yasam kalitesini olusturan yedi ihtiyag
alan1 agagidaki gibidir (Afsar, 2011).

Saglik ve Giivenlik ihtiyaglart
Ekonomik ve Ailevi ihtiyaglar
Sosyal IThtiyaglar
Itibar/Sayginlik ihtiyaci
Gergeklestirme ihtiyaci

Bilgi Ihtiyaci

Estetik ihtiyaglar

No o~ wd ke

Calisma yasam kalitesini en yiiksek diizeye c¢ikarabilmek i¢in bir¢ok siirecin
maksimum diizeyde kaliteli gegirilmesine ihtiya¢ duyulmaktadir. Bu siireclerin kaliteli
gecirilmesi toplam ¢aligma yasam kalitesini ortaya ¢gikarmaktadir (Schulze, 1998).

Bu siireglerden biri olan is ve is dig1 yasam konusunu, Sirgy vd. (2001) ekonomik
ve ailevi ihtiyaglarin doyumu olarak ele almistir. Calisma yasam kalitesi kavramini
etkileyen ve ondan etkilenen aile konusunun da ¢aligma yasam kalitesi ile paralel olarak
ayrintili bir sekilde incelenmesi gereken bir alan oldugu diistintilmektedir.
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Toplumun temel tast olan aile “evlilik” bagligi adi altinda resmi bir anlam
katarak toplumun diizenini saglamakta ve bireyin bir paylasim igine girmesine imkan
vermektedir (Ozgiiven, 2000).

Evlilik, “‘toplumsal yapiyr farkli yonlerden etkileyen resmi, duygusal,
davramissal, biyolojik yonleri olan kiiltiirel ve sosyal bir sistemdir’” (Tutarel-Kiglak,
1999).

Saxton (1982) evliligi, ‘‘iki insanin kalic1 bir beraberlik i¢in bir araya geldigi,
aile kurmayr ve neslinin devamliligmi saglamayr amacladiklari, birbirlerine ve
cocuklarina karst ortak sorumluluklar iistlendikleri, birbirlerine bagl olan etkilesimsel
sistemlerden olusan evrensel bir kurum’’ olarak tanimlamistir.

Sosyal yasamin bir parcast olan evlilik, bireylerin uyum saglamasmi gerekli
kilan bir beraberliktir. Ruhsal, duygusal, cinsel ve sosyal iliskileri i¢erisinde barmdiran
evlilikte uyumun saglanmis olmasi eslerin fiziksel ve psikolojik sagliklarnin da
temelini olusturur (Kalkan, 2002).

Locke ve Wallace (1959), evlilik uyumunu; ‘‘catismalarin ¢oziimlenebildigi,
esler arasi doyumun hissedilebildigi, ortak aktivite ve faaliyetlerin birlikte yapilabildigi
ve karsilikli beklentilerin karsilanabildigi bir evlilik’’ olarak tanimlamistir.

Erbek vd. (2005) evlilik uyumunu aragtirdiklar1 ¢aligmalarinda, evlilik iligkisinin
niteligini belirlemede, uyumun daha o6nemli oldugunu ve evliligin niteligini
degerlendiren c¢alismalarda siklikla evlilik uyumunu (¢ift uyumu) degerlendiren
o6lgeklerin kullanildigini belirtmislerdir.

Evlilik yasantismin hem bireyler hem de toplumlar acgisindan Snemli olmasi
sebebiyle arastirmacilar genellikle esler arasindaki uyuma odaklanmislardir. Bunun
nedeni; evlilik uyumunun hem aile i¢i hem de aile dis1 iligkilerin belirleyicisi olmasi ve
toplumlar i¢in giderek dnem kazanmasindan ileri gelmektedir (Fidanoglu, 2006).

Calisma yasam kalitesi i¢in yayillma etkisi yaklagimi, yasamin bir alanindaki
memnuniyetin yasamin diger bir alanindaki memnuniyeti etkileyebilecegi varsayimina
dayanmaktadir. Kisinin is yasaminda sagladigi memnuniyet, kisi i¢in dnemli diger bir
alan olan aile yasami iizerinde de etkiye sahiptir. Bu nedenle is ve aile etkilesiminden
kaynaklanan mutluluklar ya da mutsuzluklar bireyin ailesine yansidigi gibi ¢alisanin
iiyesi oldugu kurumu ve toplumu da yakindan ilgilendirmektedir (Aydin, 2009).

Calisma yasammin aile yasamina etkileri, oncelikle kadinin ¢alisma yasamina
katilmasiyla birlikte giindeme gelmistir. Ev, es, cocuklarmn isleri ve sorumluluklari, bu
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rollerle ilgili olarak c¢aligma yasamina yansimakta, kadmm c¢aligma alaninda
basarisizligma yol agmaktadir. Ancak, aile yasaminda 6zellikle esler aras1 uyum ve aile
diizeninin sergilenmesi durumunda aile yasami, ¢alisma yasami iizerinde olumlu etki
gostermektedir (Loscocco, Roschelle,1991).

Is ve evlilik yasami birbirlerini karsilikli olarak etkileyen, insan hayatindaki iki
o6nemli alandir. Sosyal bir varlik olan insanin ¢aligma yasam kalitesinin ev ve evlilik
hayatindan bagimsiz olmasi beklenemez. Caligma yasaminda yiiksek ya da daha az
diizeyde alinan is doyumunun, evlilik ve aile hayatindaki kaliteyi, mutlulugu, doyumu
ve uyumu etkilemesi muhtemeldir. Ornegin; calisma yasam kalitesi yiiksek olan bir
bireyin, evlilik iliskisinde sagladigi uyum ve doyum ile aile hayatindaki mutlulugun
benzer derecede olmasi beklenen bir sonugtur. Tam tersi olarak is yasaminda diisiik
calisma yasam kalitesine sahip olan bireylerin, is ortamindaki bu yetersizligi ev
ortamma tasimalari sonucunda esler arasinda sorunlar ortaya cikabilir. Yani is yasami
ve evlilik iliskisi ¢ift yonlii bir iliskidir denilebilir.

Burke ve Greenglass (1987) ve Crosby (1984) yasamin iki 6nemli odag1 olan is
ve ailenin birbirinden bagimsiz alanlar olmadigmni; ailedeki mutlulugun is yerindeki
hayal kirikliklarmi telafi edebilecegini, olumlu duygulari arttirip olumsuz duygular
azaltabilecegini; diger yandan evdeki sorunlarin is yerindeki sorunlar1 daha da
fazlalastirabilecegini diistinmiislerdir (Akt. Bozkurt, 2014).

Sears ve Galambos’ un (1992) yaptiklar1 aragtirmada bir iste ¢alisan kadinlarin
calisma sartlari, is stresi ve evlilik uyumu degerlendirilmistir. Aragtirmaya seksen alti
cift katilmigtir. Bulgular, kadinin yasadig1 is stresi ve genel stresin evlilik uyumu ile
iligkili oldugunu gosterirken, kadinin genel stresinin erkegin evlilik uyumu ile baglantili
olmadig1 sonucuna ulasilmistir.

Torun’un (1995), evlilik uyumunu arastirdig1 ¢alismasinda, is ve aile yasantisinin
karsilikli olarak etkilesim i¢inde oldugu yani iste yasanan mutluluklarin ya da sorunlarin
aile yasantisim1 aymi sekilde etkiledigi, aile yasantisinda var olan sorunlarin ya da
yasanan mutluluklarin da ayni sekilde is hayatina yansidigini ortaya ¢gikarmistir. Ayrica
is yasami ve aile etkilesiminde, ailenin genellikle sosyal destek roliinii {istlendigini
belirtmistir.

Karahan ve Bener’in (2005) yapmis olduklar aragtirmalarinda, evli hemsirelerin
%90.9’unun ¢alistyor olduklar: icin evlilik ve aile yasantilarinda sorun yagadiklarini
belirlemislerdir.

Kogak ve Celik’in (2009) yapmis olduklar1 aragtirmalarinda, olumlu is
yasantilarinin ev yasantisina etkisi konusunda okul yoneticilerinin %7,3°i hig, %21,4
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biraz %46,6’s1 oldukca, %24,871 ise ¢ok, etkiledigi yoniinde goriis belirtmislerdir. Bu
durum sonucunda okul yoneticilerinin olumlu ig yasantilarmin ev yasantilarint oldukga
etkiledigi sonucu ortaya ¢ikmistir.

Yal¢in’m (2014) kadinlarm sosyo-demografik ozelliklerinin evlilik uyumunu
etkileme diizeyini arastirdigi ¢aligmasinda ise, kadmlarin olumlu is yasantilarmin ev
yasantilarint etkiledigi sonucuna ulasilmigtir. Olumsuz is yasantilarinin ise ev
yasantilarini daha az etkiledigi goriilmiistiir. Bu aragtirmaya gore, olumlu ig yagantisinin
ev hayatina yansima orani daha yiiksektir. Ayrica, kadmlar evde yasadiklari
olumsuzluklari ig yasantilarina yansitmamaya ¢aligmaktadirlar.

Biitiin bu bilgiler 1518inda, is ve evlilik yasamimm birbirlerini karsilikli olarak
etkileyen, insan hayatindaki iki onemli alan oldugu ve bireyin ¢aligma yasam kalitesi ile
evlilik yasami kalitesinin birbirinden bagimsiz olmadig goriilmektedir. Bu iki kavram
birbirini olumlu ya da olumsuz etkileyebilmektedir (Uncii, 2007). s yerindeki stresin
eve tasinmasi sonucunda esler arasinda sorunlar ortaya ¢ikmakta, aile igindeki sagliksiz
iliskiler ve gergin ortam da kisinin is hayatindaki basarisini olumsuz yonde
etkilemektedir (Oner, 2013).

Sonug¢ olarak, mutlu ve saglikli bir yasam gegcirebilmek igin evlilikte ve is
yasaminda doyumu ve uyumu yakalamak gerektigi diisiiniilmektedir.

1. YONTEM

Hacettepe tiniversitesinde yiiriitilen bu calismada, hem farkli gelir ve egitim
diizeylerine ulasabilmek hem de farkli meslek gruplarini inceleyebilmek igin, farkl
hizmet birimlerinde ve gorevlendirmelerde calisan idari personel ile g¢alismanin
yiiriitiilmesine karar verilmistir. Aragtirmanin evrenini, Hacettepe Universitesi Personel
Daire Bagkanligindan alinan bilgilere gore; idari personel kadrosunda ¢alisan 5706 kisi
olusturmaktadir. Evren i¢in drneklem biiyiikligii o= 0,05 ve 0,05 érnekleme hatasi i¢in
n=396 bulunmustur. Orneklemini, Hacettepe Universitesi Beytepe ve Sthhiye
kampiisiinde farkli hizmet birimlerinde gorev yapan 194 evli kadin ve 204 evli erkek
olmak iizere toplam 400 kisi olusturmustur.

Aragtirmada 6rneklemin demografik bilgilerini elde etmek amaciyla arastirmact
tarafindan hazirlanan Kisisel Bilgi Formu, evlilik uyumunu 6l¢mek iizere Locke ve
Wallace’in (1959) gelistirdigi ve Tutarel-Kislak (1999) tarafindan Tiirk¢e’ye uyarlamasi
yapilan 15 sorudan olusan ‘‘Evlilikte Uyum Olgegi (Marital Adjustment Test)’” ve
bireylerin ¢alisma yasam Kkalitelerini Olgmek tizere, Sirgy vd. (2001) tarafindan
gelistirilen ve Afsar (2011) tarafindan Tiirkceye uyarlamasi yapilarak Tiirkiye’de
gecerlik giivenirligi yapilmis olan 16 sorudan olusan ‘‘Calisma Yasam Kalitesi Olcegi
(QWL Scale)’” kullanilmustir.
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Kisisel Bilgi Formu: Yapilan diger ¢aligmalar 1s1§inda arastirmanin amacina
uygun olarak cinsiyet, yas, egitim diizeyi gibi demografik bilgiler ile gelir diizeyi, is
yerindeki gorevi, ¢calisma saati, ¢alisma siiresi gibi is bilgilerini i¢eren sorulardan bilgi
formu olusturulmustur.

Evlilikte Uyum Olgegi (MaritalAdjustment Test): Evli ciftlerin evlilik uyum
diizeylerinin belirlenmesi amaciyla, Locke ve Wallace (1959, 251-255) tarafindan
gelistirilen ve Tutarel-Kislak (1999, 50-57) tarafindan Tiirkgeye uyarlanip gegerlik ve
giivenirlik galismasi yapilan Evlilik Uyum Olgegi (EUO),evliligin niteligini 6lgmek
igin, en temel ve ayirt edici oldugu diigiiniilen sorulardan olusturulan bir 6lgektir. S6z
konusu dlgegin ilk 9 sorusu hem genel evliligin mutluluk derecesini hem de aile biitgesi,
arkadaslar, cinsel iliskiler ve yasam felsefesi gibi konularda anlagsma ve anlasma
derecesini degerlendirirken kalan 6 soru ise bos zaman etkinlikleri, ev dis1 etkinlikler,
catisma ¢ozlimlemesi ve giiven gibi alanlardaki iligki tarzini degerlendirmektedir.

Olgek puanlamast incelendiginde, dlgekten almabilecek en yiiksek puan 58, en
diisiik puan ise 0’dir. Uyumlu ve uyumsuz evli kisilerin ayirt edilmesini saglayan puan
degeri ise 43,5’tir. 43 ve altinda puan uyumsuz, 43 puanin iizeri ise uyumlu olarak
degerlendirilmistir (Tutarel-Kislak, 1999, 50-57). Olgegin Croanbach Alpha katsayist
0,84 olarak bulunmustur. Bu deger kadinlar i¢in 0,85, erkekler i¢in ise 0,83 tiir.

Cahisma Yasam Kalitesi Olcegi (Quality of Work Life Scale-QWL Scale):

Olgek, 7 ihtiyacin karsilanmasina yonelik sorular1 igermektedir. Bu ihtiyaclar:
1) Saglik ve Giivenlik Ihtiyaclari

2) Ekonomik ve Ailevi ihtiyaglar

3) Sosyal Ihtiyaclar

4) Itibar/Sayginlik ihtiyaci

5) Gergeklestirme Ihtiyaci

6) Bilgi ihtiyac

7) Estetik ihtiyaglardir (Afsar, 2011).

Caligma yasam kalitesi, bu 7 ihtiyacin tatmini olarak kavramlagtirtlmistir. Yani
bu yedi ihtiyacin kargilanmasi toplam ¢alisma yasam kalitesini olusturmaktadir.
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Calisma Yasam Kalitesi Olcegi, yukarida ifade edilen 7 ihtiyacin tatminiyle
iliskili 16 maddeden olusmaktadir. Olcegi olusturan maddelerin hepsi isyerindeki
calisma yasam kalitesini 6lgmeyi amaglamaktadir. Buna gore; ilk ii¢ madde (1, 2, 3)
saglik ve giivenlik ihtiyaclarinin tatminini; 4, 5 ve 6. maddeler ailevi ve ekonomik
ihtiyaglarin tatminini; 7 ve 8. maddeler sosyal ihtiyaglarin tatminini; 9 ve 10. maddeler
saygl ihtiyacinin tatminini; 11 ve 12. maddeler gerceklestirme ihtiyacinin ne derece
tatmin edildigini; 13 ve 14. maddeler bilgi ihtiyacinin ne derece tatmin edildigini; 15 ve
16. sorular ise estetik ihtiyaclarin tatmin edilme diizeyini 6lgmeye yoneliktir (Afsar,
2011).

7°1i likert tip hazirlanan 6lgekten alinabilecek en diisiik puan 16 en yiiksek puan
ise 112 puandir. Saglik ve giivenlik Ihtiyaclar1 ve ekonomik ve ailevi ihtiyaglar igin
alinabilecek en diigiik puan 3, en yiiksek puan 21°dir. Sosyal ihtiyaglar, saygi ihtiyaci,
gerceklestirme ihtiyaci, bilgi ihtiyact ve estetik ihtiyaclar i¢in ise alinabilecek en diisiik
puan 2, en yiiksek puan da 14’tiir. Olgekten alinan puanlarin artmasi, calisma yasam
kalitesinin de arttigin1 gostermektedir. Calisgma Yasam Kalitesinin alt 43 boyutlar:
giivenirlik katsayilari; saglik ve giivenlik Thtiyaclar1 0.89, ailevi ve ekonomik ihtiyaglar
0,83, sosyal ihtiyaglar 0.92, saygi ihtiyaci 0.98, gerceklestirme ihtiyac1 0.81, bilgi
ihtiyact 0.73, estetik ihtiyaglar 0.60 ve Croanbach Alpha katsayist 0.88 olarak
hesaplanmistir.

Aragtirma sonucunda toplanan veriler IBM SPSS Statistics 20 paket programina
gore analiz edilmistir. Ik olarak sonucun giivenilir olup olmadigma Cronbach’s Alpha
(a) degerine bakilarak karar verilmistir. Caligma yasam kalitesi Ol¢egi igin yapilan
giivenirlik analizinde Cronbach’s Alpha =0,871 olarak bulunmustur. Evlilikte uyum
Olgegi igin yapilan giivenirlik analizinde ise Cronbach’s Alpha =0,723 olarak
saptanmigtir

Calisma yasam kalitesi puani ile evlilikte uyum 6lgegi puani arasindaki iligki
korelasyon katsayisi ile belirlenmis ve bu iliski sosyo demografik degiskenler
bakimindan incelenmistir.

2. BULGULAR VE TARTISMA

Orneklemi tanitict bulgular Tablo 1.” de yer almaktadir.
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Tablo 1. Orneklemin Sosyo-Demografik Degiskenlere Gore Dagilimlar

Degiskenler Kategoriler Say1 (n) Yiizde (%)
Cinsiyet Erkek 206 51,5
Kadin 194 48,5

18-25 14 3,4

26-34 114 28,5

Yas Grubu 35-44 173 433
45 ve lizeri 99 24,8

ilkogretim 49 12,3

Lise 119 29,7

Egitim Diizeyi Onlisans 90 22,5
Lisans 118 29,5

Lisansiisti 24 6,0

GIHS Yoénetici 34 8,5

GIHS Memur 158 39,5

Saglik Hizmetleri Sinifi 38 9,5

Gorev Teknik Hizmetler Simifi 25 6,3
Yardimci1 Hizmetler Smifi 55 13,8

Egitim ve Ogretim Hiz. Smifi 23 5,6

Diger(Temizlik ve Giivenlik Hiz.) 67 16,8

1 yildan az 7 1,7

1-5 61 15,3

Calisma Siiresi 6-10 104 26,0
11-15 78 19,5

15 yil tizeri 150 37,5

Haftahk Calisma 40-45 342 85,5
Saati 46-60 58 14,5
1000-2000 b 58 14,5

Ailenin Ayhk 2001-3000 b 121 30,4
- 3001-4000 b 81 20,2

Ortalama Geliri(b) 20015000 69 172
5001 ve ustii b 71 17,7

Yok 56 14,0

1 120 30,0

Cocuk Sayis1 > 179 448
3 ve daha fazla 45 11,2

TOPLAM 400 100,0

Arastirmaya katilanlardan %51.5’inin  erkek, %#48,5’inin kadin oldugu
belirlenmistir. Orneklemin %43,3’iiniin 35-44 yaslar1 arasinda oldugu bulunmustur. Lise
mezunu olanlar, oOrneklemin %29,7’sini, lisans mezunu olanlar ise %?29,5’ini
olusturmustur.Meslek gruplarinin dagilimi incelendiginde, %39,5’1 genel idari hizmetler
sinifi memur olarak gorev yaptigi bulunmustur. Calisanlarin ¢alisma siirelerine gore
dagilimlar1 incelendiginde; %37,5’inin 15 yil {izeri ¢alisanlar oldugu ve g¢alisanlarmn
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%85,5°1 haftada 40-45 saat araliginda ¢alismakta oldugu belirlenmistir. Arastirmaya
katilanlarin %30,4” iiniin aylik geliri 2001- 3000 b aras1 oldugu saptanmustir. (Tablo 1.).

Tablo 2. Cahsma Yasam Kalitesi Olcegi Puanmimin Ortalama ve Standart
Sapma Degerleri

Ortalama Standart Sapma
Cahsma Yasam Kalitesi Olcegi 75,705 75,834
(16-112 puan)
Saglik ve Giivenlik Thtiyaclari
(3-21 puan) 16,843 3,055
Ekonomik ve Ailevi ihtiyaglar
(3-21 puan) 12,395 4,875
Sosyal Ihtiyaglar
(2-14 puan) 10,120 2,392
(]:é‘z:;is:: :; (‘;i?:gl? Ttibar/SZa)ﬁmllk ihtiyaci
Alt Boyutlan (2- - p“ar.‘) - 8,89 2,916
Gergeklestirme Ihtiyaci
(2-14 puan) 9,366 2,971
Bilgi Ihtiyaci
(2-14 puan) 9,705 2,919
Estetik ihtiyaclar
(2-14 puan) 8,380 3,494

Arastirmaya katilanlarin ¢alisma yagsam kalitesi puamni olusturan en yiiksek alt
boyutunun 16,843 ortalama ile “‘Saglik ve Giivenlik Ihtivaglar:’ oldugu bulunurken;
“Estetik Ihtiyaglar”, 8380 ortalama ile ¢alisma yasam kalitesinin en diigiik alt
boyutunu olugturmaktadir (Tablo 2.).

Bu durumun Maslow’un ihtiyaglar hiyerarsine paralel oldugu diisiiniilmektedir.
Insanlik icin temel ihtiyac oldugu diisiiniilen saglik ve giivenlik ihtiyaglari, ¢alisma
yasaminin kalitesinin olusmasinda da ilk sirada, estetik ihtiyaclar ise en son sirada yer
almaktadir. Ayrica, saglik ve giivenlik ihtiyaglarindan sonra ikinci sirada ¢aligma yasam
kalitesi belirleyici olan ekonomik ve ailevi ihtiyaglar, ¢alisma yasami ile evlilik
yasantisinin birbiri ile baglantisin1 da yansittig1 diigiiniilmektedir.

Tablo 3. Evlilik Uyum Olcegi Puam Say1 ve Yiizdeleri

Evlilik Uyum Olcegi
Uyumlu Uyumsuz
Say1 (n) 81 319
Yiizde (%) 20,30 79,80

Arastirmaya katilan evli ve ¢alisan bireylerin eviilik uyumlar: incelendiginde;
%20,30 ' nun eviiliklerinde uyumlu oldugu, %79,80° nin ise evliliklerinde uyumsuz
oldugu gorilmiigtiir (Tablo 3.).
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Evlilik uyumu konusunda yapilan arastirmalar incelendiginde, Cakirlar’in (2012)
polislerde evlilik uyumunu etkileyen degiskenlerle ilgili ¢alismasinda da katilimcilarin
%12,7’si, disiik, %76,1°1 ortanin alt1, %9,2’si orta ve %2,1°1 yiiksek ¢ift uyum diizeyine
sahip olduklar1 sonucuna ulasilmistir. Gilererli'nin (2014) O6gretmenlerin evlilik
uyumlarint inceledigi ¢alismasinda ise, evlilik uyumu diisiik olanlar %48,3, evlilik

uyumu yiiksek olanlar %51,7 olarak tespit edilmistir.

3. EVLIi VE CALISAN BiREYLERIN CALISMA YASAM KALITESI VE
EVLILIiK UYUMU ARASINDAKI iLiSKi

Tablo 4. Cahsma Yasam Kalitesi Alt Boyutlari fle Evlilik Uyumu Arasindaki iliski

Cahsma Yasam Kalitesi Olcegi Alt Evlilik Uyumu

Boyutlan Korelasyon Katsayisi P Degeri
Saglik ve Giivenlik Thtiyaglari 0,135 0,007*
Ekonomik ve Ailevi Thtiyaclar 0,204 0,000*
Sosyal Ihtiyaglar 0,158 0,002*
Itibar/Sayginlik Thtiyac 0,043 0,393
Gergeklestirme Thtiyaci 0,147 0,003*
Bilgi Ihtiyac 0,094 0,060
Estetik ihtiyaglar 0,077 0,122

*p<0.01

Arastirmaya katilan evli ve ¢alisan bireylerin, ¢alisma yasam kalitesi l¢egi alt
boyutlarindan, saglhk ve giivenlik ihtiyaclar: (r=0,135>0) (p=0,007<0,01), ekonomik
ve ailevi ihtiyaglar (r=0,204>0) (p=0,000<0,01), sosyal ihtiyaclar (r=0,158>0)
(p=0,002<0,01), ger¢eklestirme ihtiyact (r=0,147>0) (p=0,003<0,01) ile evlilik uyumu
arasinda diisiik diizeyde pozitif yonlii, istatistiksel olarak anlamh bir iliski oldugu
saptanmigtir. Calisma yasam kalitesi olcegi alt boyutlarindan, saygimlik Ihtiyact
(p=0,393>0,01), bilgi ihtiyaci (p=0,060>0,01), estetik ihtiyaglar(p=0,122>0,01) ile
evililik wyumu arasinda ise istatistiksel olarak anlamli bir iliskinin olmadigi
bulunmustur (Tablo 4.).

Bu bulgulardan yola ¢ikarak arastirmaya katilan evli ve galisan bireylerin
calisma yasam kalitesinin saglik ve giivenlik ihtiyaclari, ekonomik ve ailevi ihtiyaci,
sosyal ihtiyaglar ve gerceklestirme ihtiyacina yonelik ¢alisma yasam kalitesi ile evlilik
uyumlart arasinda iliski vardir.

Bu konuyla ilgili literatiir incelendiginde; calisma yasam kalitesi ile evlilik
uyumu arasindaki iligkiyi inceleyen aragtirmalara rastlanmamistir. Calisma yasaminin
aile yasamma etkileri arastirildiginda ise; oOzellikle 1970’lerden sonra yapilan
arastirmalarda yagam tatmini, evlilik tatmini, rol yiikii, rol catismasi, ¢ift kariyerli esler,
calisan anneler, ¢cocuk bakimi gibi tutumlar {izerinde ¢alisma yasaminin aile yasami
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iizerindeki etkileri Ol¢iilmeye calisilmistir (Greenhaus vd., 1989). Ayrica, calisma
yasamimin evlilik ve aile ile iligkisi konusundaki aragtirmalarda da yogunlukla is
hayatindan alinan doyum ile evlilik doyumu ve evlilik kalitesi arasindaki iligki ile
tilkkenmislik ve evlilik doyumu iliskisi ile ilgili aragtirmalara rastlanmistir. (Tezer, vd.,
1992)

Tezer (1992) arastirmasinda, evlilik doyumu ile is doyumu arasinda orta diizeyde
anlaml bir iliski oldugunu bulmustur. Ayrica yine Tezer (1994a, 1994b), is doyumunun
evlilik doyumunu ve evlilik doyumunun da is doyumunu yordadigini bulmustur.

Rogers ve May’in (2003) yapmis oldugu ¢alismada evlilik kalitesi ile is doyumu
arasindaki iliski incelenmistir. Aragtrma sonucunda, evlilik doyumu arttik¢a is
doyumunun arttig1 ve evlilikte uyumsuzluklar arttik¢a is doyumunun azaldig1 sonucuna
ulastlmugtir.

Celik ve Timkaya’nin (2012) yapmis oldugu caligmada 6gretim elemanlarinin
ders saati arttik¢a evlerine, ¢cocuklarin, eslerine zaman ayirmalart miimkiin olmamakta,
agir calisma kosullar igerisinde hem yasam kaliteleri diismekte ve bunun sonucunda
yasamdan aldiklar1 doyum azalmakta hem de evlilik uyumlari diismektedir.

Isin sagladigi maddi gelir, kisiye tanidig1 bos zaman miktar1, zorluk derecesi,
yarattigl stres yiikii, evlilik iliskisi ve evlilik doyumu {iizerinde dogrudan etkili
faktorlerdir. Aymi sekilde evlilikle iliskili faktorler de bireyin is yasami, kalitesi ve
doyumu tizerinde etkili rol oynayabilmektedir (Canel, 2007).

Aydin’in  (2009) saghk yonetimi alaninda lisans egitimi almis saghk
calisanlarinin ¢alisma yasam kalitesini degerlendirdigi calismasinda, calisma ve 6zel
yasam alan1 boyutuna iliskin, c¢alisanlarin %66,7’s1 aile yasantisinin isini etkiledigini
ifade ederken,%45,4’1 is kosullarinin aile yagantisini etkilemedigini ifade etmistir.

Yapilan arastirmalarda da goriildiigii gibi bu arastirma sonucunda da is ve evlilik
hayatinin birbirinden etkilenebilecegi goriilmiistiir. Bu etkilesimin ¢alisma yasam
kalitesinin olusmasinda etkisi olan ekonomik ve ailevi ihtiyac¢larin ¢alisma yasaminda
karsilanmasiyla, evli ve c¢alisan bireylerin evlilik uyumlarinda da pozitif yonlii etkiye
sahip oldugu goriilmiistiir.

SONUC

Evli ve calisan bireylerin ¢aligma yagam kalitesinin evlilik uyumuna etkisinin
incelendigi bu calismada; aragtirmaya katilanlarin ¢alisma yasam kalitesi ortalama puani
75,705 (%67,59) olarak belirlenmis olup katilimcilarin %20,3 ‘i evliliklerinde uyumlu,
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%79,7 si ise evliliklerinde uyumsuzdur. Ayrica arastirmaya katilanlarin ¢alisma yagam
kalitesi Olgegi alt boyutlarindan, saglik ve giivenlik ihtiyaglari, ekonomik ve ailevi
ihtiyaglar, sosyal ihtiyaglar, gerceklestirme ihtiyaci ile evlilik uyumu arasinda diisiik
diizeyde pozitif yonlii ve istatistiksel olarak anlamli bir iligki oldugu saptanmistir.

Son yillarda, Tiirkiye’de ve tiim diinyada galisma yasaminin giderek zorlagmasi
ve kadmlarin g¢alisma yasamima daha ¢ok dahil olmasi sonucu; ¢alisma yasaminin
kalitesinin de degerlendirilmesi 6nemli bir konu haline gelmistir. Bunun yani sira, yine
iilkemizde ve tiim diinyada bosanma oranlarinda artislar goriilmesi, ¢alisma hayatinin,
evlilik uyumu tizerindeki etkisini belirlemeyi gerekli kilmistir. Bu durumun arastirildig:
calisma sonuglarina goére, hem evli ve calisan bireylere hem de kurum ve kuruluslara
Oneriler asagida verilmistir.

Calisanlarm caligma yasam kalitelerinin belirleyicilerinden olan fiziksel calisma
kosullar1, ticret, calisma saatleri, is gilivencesi, is ve evlilik yasami dengesi gibi
konularda isverenlerin ¢aliganlarini diisiinerek planlamalar yapmasi, ozellikle ¢alisma
saatlerinin sosyal ve aile yasamina zaman ayirmaya yeterli olacak sekilde diizenlenmesi,
calisanlarin performans ve verimliligini arttirmak adina verilen hizmet ici egitimlerde;
calisma yasaminin aile yasantisina etkisi diisiiniilerek aile ici iliskiler, aile ici iletigim,
etkili sorun ¢6zme becerileri, esler arasi iletisim gibi konulara da yer verilmesi, Aile
Danigsma Merkezi sayisinin iilke genelinde arttirilmasinin desteklenmesi, toplumsal
diizeyde calisma ve sosyal giivenlik ile aile politikalar1 yeniden gézden gecirilmeli, hem
calisma yagami hem de evlilik hayati diigiiniilerek bu konuda yeni yasal diizenlemelerin
yapilmasi 6nerilmektedir.

Ayrica ¢alisma yasam kalitesinin evlilik uyumuna etkisi konusunda, 6zellikle
yurt ici literatiirde yeterince arastirmaya rastlanmamistir. Bu konuda farkli 6rneklem
gruplart ve farkli degiskenlerle daha fazla arastirma yapilmasmim faydali olacagi
diistiniilmektedir.
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bstract: Nurse planning decisions
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budgeting, quality of nursing services
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planning in a hospital is composed of four main
phases: nurse budgeting, nurse scheduling
(rostering), nurse rescheduling (staffing) and nurse
assignment. In this study, the integrated problem
of nurse scheduling and rescheduling under
demand uncertainty is considered. The problem is
formulated and solved as a two-stage stochastic
integer program. The value of the stochastic
solution is estimated using realistic problem
instances over a monthly planning horizon
generated based on the data provided by a private
healthcare provider in Ankara, Turkey. The
computational results show that the value of the
stochastic solution can be more than 9% in some
problem instances, and hence healthcare providers
can benefit from using models that capture
uncertainty rather than deterministic models.
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Hemsire planlama, hastane

o0 *~ , ,
biitgelemesinde, hastalara verilen
hizmetin kalitesinde ve hemsirelerin
is memnuniyetinde kilit rol oynar.
Bir hastanedeki hemsire planlama

sireci temel olarak dort bagliktan olusur:
Biitceleme, cizelgeleme, cizelgelerin
giincellenmesi ve hemsire atama. Bu ¢alismada,
aylik ¢izelgelerin olusturulmasi ve giincellenmesi
problemi talep belirsizligi
incelenmektedir. Bu entegre problem, iki asamali

stokastik tamsayili program olarak modellenmis

altinda

ve ¢Oziilmiistiir. Aylik planlama ufkunu gézeten

gercekei  problem  Ornekleri  kullanilarak
gergeklestirilen sayisal caligmalarla belirsizligi
modellemenin degeri olgiilmiistiir. Elde edilen
sonuglar, belirsizligi modellemenin degerinin
%9’u gegebilecegini ve bu nedenle stokastik
modelleri kullanmanin olusturulan g¢izelgelerin
performansini 6nemli Olgiide iyilestirebilecegini

gostermektedir.

Anahtar  Sozciikler: ¢izelgeleme,
hemsire ¢izelgelerinin giincellenmesi; ki asamali
stokastik programlama.
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INTRODUCTION

The annual increase in healthcare expenditures of Turkey between 2008 and
2011 is reported to be 13% on average (Memis, 2012). Due to this significant increase,
the planning of the use of limited resources in healthcare delivery systems has received
ample attention of the practitioners and the researchers. Nurses are among the most
important scarce resources in a hospital and nursing services have a big impact on
hospital budgeting and the quality of service provided. According to Punnakitikashem
(2007), nurse planning decisions can be classified into four categories. First step is
nurse budgeting, which includes long-term decisions such as the number of nurses to be
hired and annual budget for nursing services. The second step is nurse scheduling or
nurse rostering, in which the volume of patient arrivals is estimated and the assignment
of nurses to shifts is made accordingly. Decisions made in this stage are mid-term
decisions. The third step is nurse rescheduling, which are short-term decisions such as
the adjustments on the number of nurses available to meet the realized demand. The last
step is nurse assignment, in which the assignment of nurses to patients is made. In this
study, our focus is on the nurse scheduling and rescheduling decisions.

Nurse scheduling and rescheduling decisions are typically made by head nurses
and require a great deal of their time and effort. These decisions are challenging because
of the following reasons:

e Demand is stochastic; there are variations in staffing requirements between
days and even between shifts.

e Maintaining an acceptable level of service at all times is compulsory.
o Nurses are limited resources.

o Nurses are of different skill and seniority levels and this should be considered
when building the schedule.

e Maintaining equity between nurses about their working times and satisfying
their special requests are important.

e There are legal rules about working times, which are compulsory to be
considered.

A poor schedule has a negative impact on the quality of nursing services and the
job satisfaction of nurses due to the following reasons:
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o Excessive amount of adjustments made in the schedule (high rate of calling on-
call nurses, working overtime, etc.) during the month, which results in unexpected
changes in the planned working times of nurses.

o Not being able to meet special requests of nurses about working times.

o Not being able to provide equity between nurses in terms of their working
hours.

Job dissatisfaction of nurses may cause high nurse turnover rate. Since
qualification is very important in nursing services, training cost has an important role on
budgeting and high turnover rate may significantly increase these costs.

In this study, we consider the nurse scheduling and rescheduling problems under
demand uncertainty in an integrated framework and formulate this problem as a two-
stage stochastic program where the objective is minimizing the expected deviations
from the planned schedule, and hence the adjustments to be made, during the planning
period. The first-stage decisions are monthly scheduling decisions and the second-stage
decisions are the adjustment (rescheduling) decisions that are made when more
information about the demand becomes available. We solve realistic instances
constructed based on the data provided by a private healthcare provider in Ankara,
Turkey and use our results to estimate the value of the stochastic solution and the
expected value of perfect information.

1. BACKGROUND INFORMATION

Although nurse scheduling/rescheduling is a problem encountered in all hospitals
and shares common aspects across all types of hospitals (public, private, general,
specialty, teaching, etc.), there are also hospital-specific or even ward-specific details of
the problem since each system is unique. In this study, we consider the intensive-care
unit (ICU) nurse scheduling/rescheduling problem of a private hospital in Ankara,
which has been in service since 2010. There are 25 active departments and the ICU
includes 4 sub-units, which are Cardiovascular Surgery ICU, General ICU, Coronary
ICU, and Neonatal ICU. Our focus is on the nurse scheduling process in the
Cardiovascular Surgery ICU and the General ICU. There are 12 beds and 17 nurses in
total. The total number of inpatients served during a month is 45 on average, and the
average length of stay of a patient is 4.5 days.

According to the interviews made by the head nurse, there is a high turnover rate
in nursing services due to the job dissatisfaction caused by undesirable schedules with
high overtime levels and excessive amount of adjustments made in the monthly
schedules.
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The monthly scheduling decisions include the assignment of nurses to shifts and
the determination of off-days for each nurse. There are three shifts in a day. The first
shift includes the hours from 07:00 to 16:00, the second shift is from 15:00 to 24:00 and
the third shift (night shift) is from 23:00 to 08:00.

There are four types of nurses in a shift:
o Scheduled nurses, who are assigned to that shift in the monthly schedule.

e On-call nurses are also assigned in the monthly schedule and they should be
prepared to serve when they are called due to the overload in the ICU.

o Overtime nurses, who are assigned to the shift in the last minute (i.e.,
rescheduled to work) when the scheduled and on-call nurses are not enough to meet the
workload.

o Undertime nurses, who are allowed to leave (i.e., rescheduled not to work)
when the actual demand is less than the planned capacity.

A desirable schedule should:

o meet the legal working limits, rules and permissions,

o provide equity between nurses,

e be reasonably stable during the month,

o meet special requests of the nurses,

e and result in a low rate of calling on-call nurses, overtime and undertime hours.

The last hour of a shift overlaps with the first hour of the next shift. During this
overlapping period, the incoming nurses are informed about the health status of the
patients and the tasks to be performed in the new shift are determined. At the end of
each shift, the actual demand for patient care for the next shift is observed (i.e.,
estimated with a higher level of accuracy) and the following rescheduling decisions are
made accordingly:

o If there is a shortage, the on-call nurse is called to work.

o If the on-call nurse is not enough to meet the extra demand, overtime nurses
are assigned.
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e If there is redundant workforce, the excess number of nurses are considered as
undertime nurses and allowed to leave.

In the current system, the demand (i.e., workload) is estimated based on the
experience of the head nurse and the monthly scheduling decisions are prepared
accordingly. The daily demand for patient care varies during a month and it may even
change between consecutive shifts. Ignoring this variability is one of the main reasons
which cause poor schedules.

The workload is measured by using the Therapeutic Intervention Scoring System
(TISS) which is a commonly used and easily applicable task-based method for
measurement of workload in ICUs. There are four categories of tasks performed in the
considered ICU. Each category has a score from 1 to 4. For each patient, tasks to be
performed during the considered period are checked on a check list and the TISS score
is obtained as a weighted value where the weights are task-based coefficients.
According to this scoring system a nurse should have a workload of 50 TISS score on
average.

2. REVIEW OF THE RELATED WORK

In this section, we provide a brief review of the methodological tools used in this
study and the nurse scheduling literature.

2.1. Stochastic Programming

Stochastic programming, which was first introduced by Dantzig (1955), is
mathematical programming where the problem parameters are random variables. Since
real world problems typically include uncertainty, stochastic programming has a wide
range of application areas including finance, manufacturing, transportation, logistics,
airline operations, capacity planning and telecommunications (Punnakitikashem, 2007).

A two-stage stochastic program is the simplest form of a stochastic program. In a
two-stage stochastic program, decision variables are divided into two groups: first-stage
decision variables and second-stage decision variables. First-stage decision variables are
decided in the first stage before the realization of the random scenario. Second-stage
variables are set once the actual values of random parameters become known.

As presented in Birge and Louveaux (1997), the general formulation of a two-
stage stochastic program with recourse is as follows:
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minc’x + E;[Q(x,{)] 1)
subject to

Ax=Db 2
x =0, (3)

where Q(x, () = min{qTy|Wy = h — Tx,y = 0}; { is the random vector formed by the
components of g, h, W, and T; and E, represents the expectation with respect to ¢.

The extensive form of a two-stage stochastic program can be represented as
given below, where K is the number of all possible realizations (i.e., scenarios), and py
is the probability of occurrence of the k" realization:

mincTx + XX pr afvi “)
subject to

Ax=0Db ®)
Tkx+Wyk =h’k k = 1,...,K (6)
x>0 (7.9)
y, =0 k=1,..,K (7.b)

As the number of scenarios in a stochastic program increases, solving the
extensive form becomes computationally impractical. Therefore, using decomposition-
based methods such as the L-shaped method (Van Slyke and Wets, 1969) to solve
stochastic programs is very common.

There are some important measures used to evaluate the impact of uncertainty in
stochastic programming. The expected value of perfect information (EVPI) measures
the amount of payment that a decision maker is willing to pay in return for perfect
information about the future. In order to determine the EVPI, one needs to first solve a
deterministic model for each realization of the random variables, and then find the
expected value of optimal objective values of these solutions. This is called the wait-
and-see solution (WS). EVPI is obtained by comparing the wait-and-see solution to the
here-and-now solution, which is the optimal solution of the stochastic problem (also
known as the recourse problem) (RP). For a stochastic program where an objective
function is minimized: EVPI = RP — WS,

A heuristic solution for the stochastic program can be obtained by replacing the
random problem parameters with their expected values and solving the resulting
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deterministic mathematical program, which is known as the expected value or mean
value problem. The value of the stochastic solution (VSS) is defined as the possible gain
obtained when the stochastic model is solved. VSS for a two-stage stochastic program
with a minimization type of objective is VSS = EEV — RP where EEV represents the
expected value of the expected value problem’s optimal solution.

2.2. Nurse Scheduling

Nurse scheduling problems are widely studied in the operations research
literature. We provide a review of the most relevant and recent studies in this section
and refer the interested reader to the more extensive reviews available in Cheang et al.
(2003), Burke et al. (2004), Ernst et al. (2004), and Tein and Ramli (2010).

2.2.1. Deterministic Nurse Scheduling

Bard and Purnomo (2004) study a nurse rescheduling problem where the aim is
to reallocate the available resources in a way that the cost of shortfall is minimized
while ensuring that each unit in the hospital has sufficient coverage. They formulate the
problem as an integer program where the decisions are the overtime level, number of
outside nurses and floaters.

Belien and Demeulemeester (2008) consider the integrated problem of operating
room and nurse scheduling. They formulate the problem as an integer program where
the objective is minimizing the number of required nurses. The constraints of the model
guarantee that the coverage requirements (number of nurses with appropriate skills need
to be scheduled for each demand period) and the collective agreement requirements
(rules for an acceptable schedule in terms of workload, day-off and resting time between
shifts) are met. They propose a column generation technique to solve the instances with
reasonable sizes.

Glass and Knight (2010) formulate the nurse rostering problem as a mixed-
integer program with two sets of constraints: 1) Staffing constraints that ensure the
sufficiency of nurse levels for each duty at any particular time, 2) Schedule constraints
that are related to the sequences and combinations of shifts to be worked by each nurse.
In the problem setting considered by the authors, these two sets of constraints cannot be
satisfied simultaneously. Therefore, they are treated as soft constraints and the proposed
model minimizes the violation of these constraints.

Mobasher et al. (2011) study daily scheduling of nurses in operating suites. They
formulate the problem as a multi-objective integer program where the objectives are
minimizing the maximum demand deviation for any case, minimizing the maximum
amount of overtime assigned to any nurse, and minimizing the maximum number of
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cases assigned to any nurse. The decisions include the nurse-surgery-task assignments
in the time intervals over the considered planning horizon. The surgery durations and
the number of required nurses for each task are the main parameters of the problem.
Two methodologies are proposed to find a solution. The first method is based on
generating a pool of solutions by solving multiple optimization problems and the second
method is a modified goal programming approach.

Atmaca et al. (2012) study a multi-objective nurse scheduling problem where the
objectives are minimizing the total number of working days of nurses, minimizing the
difference between the total numbers of working days of nurses, and minimizing the
number of assignments of nurses to consecutive shifts. They formulate and solve the
problem as a pure binary integer program whose objective is to minimize the weighted
sum of the deviations from these goals related to each objective.

2.2.2. Stochastic Nurse Scheduling

Punnakitikashem et al. (2008) consider a nurse assignment problem under
workload (i.e., demand) uncertainty and formulate this problem as a two-stage
stochastic integer program. The first-stage decisions are the assignment of nurses to
patients and the second-stage decisions are the realized workload for each nurse. The
aim is to minimize excess workload on nurses. They solve the proposed stochastic
program by using the Benders’ Decomposition method where the scenario subproblems
are further decomposed since the realized workload can be computed for each nurse
separately.

Punnakitikashem (2007) builds a two-stage stochastic program to formulate the
integrated problem of nurse staffing and nurse assignment. Workload on the nurses is
uncertain and the objective is to minimize the expected excess workload on the nurses
under a budget constraint. The first-stage decisions are the nurse-patient assignments
and the second-stage decisions are the assignment of overtime/agency nurses or
cancellation of the scheduled nurses. The authors propose three solution approaches for
the problem: Benders’ Decomposition, Lagrangian Relaxation with Benders
Decomposition, and Nested Benders Decomposition. They also consider a multi-stage
extension of the problem and use Nested Benders’ Decomposition to solve the related
multi-stage stochastic program.

Kim (2014) considers an integrated staffing and scheduling problem under
demand uncertainty and formulates this problem as a two-stage stochastic integer
program with mixed-integer recourse. The first-stage decisions are the number of nurses
assigned to work in pre-generated scheduling patterns and the second-stage decisions
are adjustment decisions including the amount of overstaffing and understaffing. The
problem size is large due to not only the integrated structure of the problem but also the
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large number of possible scheduling patterns (i.e., shift combinations). The L-shaped
method is used to solve the problem and several enhancements are considered such as
defining mixed-integer rounding cuts for the second-stage problem and exploring
heuristic approaches for aggregating cuts.

3. PROBLEM DEFINITION AND MATHEMATICAL FORMULATION

We formulate the nurse scheduling and rescheduling problem of the system
described in Section 2 as a two-stage stochastic program that minimizes the expected
cost of rescheduling activities. The first-stage decisions in our model are the assignment
of regular and on-call nurses to the shifts and the second-stage decisions are the
adjustments made in the schedule including calling the on-call nurse and using
overtime/undertime nurses.

We use the following notation in our formulation:
Indices:

i: nurse index (i=1,2,...,I)

j: day index (j=1,2,...,J)

k: shift index (k=1,2,3)

s: scenario index (s=1,2,...,5)

Parameters:

m o= {1 if nurse i is a senior nurse
‘ 0 otherwise

N {1 if nurse i is pregnant or has breast — feeding permission on day j
Y L0 otherwise

1 ifnurse i has a request not to work on day j at shift k
0 otherwise

Aijre = {
5: required number of nurses on day j at shift k under scenario s
a: per shift cost of overtime nurses

b: per shift cost of on-call nurses

c: per shift cost of undertime nurses
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In our numerical analysis, in order to see the sensitivity of the solution to the
changes in these problem parameters, we consider two settings about the objective
function coefficients a, b, and c:

ea=c>b>0. The least expensive adjustment is calling the on-call nurse.
The cost of using overtime and undertime is the same. The cost of assigning overtime
(a) and undertime (c) nurses is taken as 4, and the cost of calling on-call nurses (b) is
taken as 2.

ea>c>b>0. The least expensive adjustment is calling the on-call nurse.
Using overtime has a higher unit cost than that of undertime. The cost of assigning
overtime nurses (a) is taken as 6, the cost of assigning undertime nurses (c) is taken as
4, and the cost of calling on-call nurses (b) is taken as 2.

First Stage Decision Variables:

P {1 if nurse i works on day j at shift k
Lk 0 otherwise

P {1 if nurse i is an on — call nurse on day j at shift k
Uk 710 otherwise

1 if nursei uses a day — off on day j
0 otherwise

fij = {
y;: total number of day shifts for nurse i during the month

n;: total number of night shifts for nurse i during the month

p;: total number of on — call assignments for nurse i during the month
Second Stage Decision Variables:

0%.: required number of overtime nurses on day j at shift k under scenario s

oS = {1 if on — call nurse is called on day j at shift k under scenario s
Jk 710 otherwise

7j%: number of nurses who will be permitted to go on day j at shift k under

scenario s

Note that the first-stage decisions are scheduling decisions (i.e., decisions about
the construction of the monthly schedules) whereas the second-stage decisions are
rescheduling decisions (i.e., decisions about the daily modifications).
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Mathematical Formulation:

Min Q(x) (8)
subject to:
1. There must be at least one senior nurse in each shift.

i xijem; = 1 vj, k 9)

2. Nurses who are pregnant or have breast-feeding permission cannot be
assigned to the night shift.

Wi + X3+ Zjz < 1 Vi, j (10)
3. Working shifts of a nurse should be at least two shifts apart from each other.
Xijo + Xijz + Xigjer < 1 Vi, j<] (11.9)
Xijz + Xigr1 T X2 =1 vi,j<] (11.b)
4. Exactly one on-call nurse must be assigned to each shift.
Yz =1 V), k 12)

5. A nurse cannot be assigned as a regular nurse on her/his day-off. (She/he
cannot be assigned as an on-call nurse as well, and this is guaranteed by constraint 9.)

e X+ fij =1 Vi, j (13)
6. Each nurse must use two off days during each week.

Y fy =2 Vi,j = 1,8,15,22 (14)
7. Anurse can work at most three night shifts in a row.

Xijz + Xi(j+1)3 T Xigj+2)3 T Xigjez)3 =3 Vi, j<J—3 (15)

8. The difference between the number of night shifts, total regular shifts and
number of assignments as an on-call nurse of nurses cannot be more than two.
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Vi = Zi= Z§=1 Xijk Vi (16.a)
n =Y xys vi (16.h)
pi = i Xhoy Zigi Vi (16.0)
pi—py <2 Vi, i#i (16.d)
n—ny <2 Vi, i#i (16.€)
Yi—Yy <2 Vi, i#i (16.f)

9. The on-call nurse for the first shift is chosen among the nurses who will work
in the second shift on same day.

Zijl S xl'jz Vl,] (17a)

The on-call nurse for the third shift is chosen among the nurses who have
worked in the second shift on same day.

Zl'j3 < xijz Vl,] (17b)

The on-call nurse for the second shift is chosen among the nurses either who
have worked in the first shift or will work in the third shift on same day.

Zijp = Xijg t Xij3 Vi, j (17.c)

10. If nurse i has a request not to work on day j at shift k, then this request
should be considered.

aijk + xijk + Zijk <1 VL,],k (18)

11. Sign constraints

Xijo Zijk € {0,1} Vi, j k (19.8)
fij €{0,1} Vi, j (19.b)
PN,y 20 Vi (19.c)

where Q(x) = E;(Q(x,s)) and
Q(x,s) = min Z§=1 Yiaa(axof +bxci +cxri) (20)
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subject to:

12. There must be required number of nurses at each shift to satisfy the demand,
and there could be at most one on-call nurse.

Z$=1 xijk + O]'Sk + ka - 7}?6 = fk v]l k (218‘)
Cr =1 vj, k (21.b)
13. Sign constraints

cfk, ofk, rﬁczo vj, k (22)

4. COMPUTATIONAL RESULTS

In this section, we first give some information on the data set we used to
generate the problem instances for our computational experiments. Next, we present our
numerical results and some important managerial insights about the problem.

Nine months of historical data provided by the private healthcare provider
described in Section 2 is used to generate realistic problem instances. To forecast the
demand, we considered and compared several univariate time series models including
the autoregressive model (AR), the moving average model (MA), and the autoregressive
moving average model (ARMA) (NIST, 2015; Rachev et al., 2010). Based on our
analysis, we concluded that an autoregressive model with order of one (AR(1)) is the
most appropriate and efficient model for our purposes. We constructed the confidence
intervals for each day in the planning horizon by using AR(1) and we generated the
random demand values within these intervals.

When creating the instances for our computational experiments, the number of
nurses working throughout the considered planning horizon is determined based on the
historical data, the required number of nurses (i.e., demand) for each shift is generated
within the confidence intervals constructed by using AR(1), and the other parameters
(such as the number of senior nurses, special requests, and breast-feeding permissions)
are set based on the interviews made by the head nurse.

We created two problem sets each of which includes 9 instances. To accurately
represent the decision making timeline in practice, we consider a monthly (four-week)
planning horizon. For the instances in the first problem set, we generated 100 scenarios
by randomly sampling over the confidence intervals for the daily demand forecasts. We
use the second problem set to strongly reflect the time series connection between two
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consecutive days. To achieve this, we generated 3 scenarios for each instance based on
the minimum, average, and maximum values of the confidence intervals for the daily
demand forecasts. Table 1 summarizes the important parameters for the instances we
consider in our main experiments.

Table 1. Problem Parameters for the Instances Used in the Main Experiments

[}
UE) é Number of Number of breast- Number of special Average monthly
@ I JNIS . feeding permissions requests (number demand
8 2 Senior nurses (number of days) of shifts) (number of nurses)
2 £
1 28/17/100 17 3 5 520.41
2 28/17/100 17 3 5 468.39
3 28/17/100 17 3 5 481.53
- 4 28/17/100 17 3 5 418.92
o 5 28/17/100 17 3 5 475.65
@ 6 28/17/100 17 3 5 315.96
7 28/17/100 17 3 5 395.07
8 28/17/100 17 3 5 618.45
9 28/17/100 17 3 5 674.28
1 28/17/3 17 3 5 517.50
2 28/17/3 17 3 5 465.00
3 28/17/3 17 3 5 478.50
~ 4 28/17/3 17 3 5 418.50
o 5 28/17/3 17 3 5 477.00
@ 6 2811713 17 3 5 312.00
7 28/17/3 17 3 5 393.00
8 28/17/3 17 3 5 616.50
9 28/17/3 17 3 5 673.50

All of our computational experiments were executed using CPLEX 12.6.1 on a
3.10 GHz computer with 16.0 GB memory and 64-bit Windows 7 operating system.
Our preliminary experiments indicated that the L-shaped method is outperformed by
solving the extensive form for our problem. Therefore, our main experiments are based
on solving the extensive form. In our experiments, we imposed a time limit of 3 hours
and for the instances that cannot be solved within this time limit, the best available
solution is reported (and marked with “*”). In Table 2., we report the solution times (in
CPU seconds) and uncertainty related measures for monthly schedules. As can be
observed from this table, VVSS ranges between 0.3% and 9.9% and is higher on average
for the instances with strong time series connection, which indicates that capturing
uncertainty is particularly important for such problems. EVPI is between 6.3% and
89.8% and is higher on average when time series connection is weak, which is an
expected result.
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Table 2. Solution Time, EVPI and VSS Values

5 S

g o : £3 . s

1S = 2 >3 > 1% S S

K g o 2.2 w = 1 a

Qo 2 B = 0 w n

2 = 5 g3 S o
e 3 28
oHh

1 45 600.2 642.1 496.4" 6.5 17.3

2 1315 528.6 544.2 346.2 2.9 345

3 4538.9 562.5 585.3 4105 3.9 27.0

4 47.7 494.2 506.3 2355 2.4 52.4

. 5 679.1 523.3 535.8 368.{ 2.3 29.6

= 6 49 4447 446.2 452 0.3 89.8

& 7 45 508.6 524.3 208.4" 3.0 59.0

8 507.8 957.7 1017 886.2" 5.8 75

9 48 1239.0 1276 1153.0 3.0 7.0

Avg. 658.2 651.0 675.3 461.1 3.4 36.0

Max. 4538.9 1239.0 1276 1153.0 6.5 89.8

1 2.3 683.0 740.3 596.0 77 12.7

2 7200.0 618.8* 636.3 465.3 2.8 24.8

3 2534.5 664.9 696.4* 528.7 45 20.5

4 2.8 606.7 622.7 373.3 2.6 38.5

N 5 2.6 637.0 654.3 504.7 2.7 20.8

= 6 2.6 558.7 562.7 177.7 0.7 68.2

» 7 3.1 602.0 620.7 3337 3.0 44.6

8 4.4 1003.3 1113.3 940.0 9.9 6.3

9 2.0 1269.7 1357.0 1188.0 6.4 6.4

Avg. 85.6 738.2 778.2 567.5 45 27.3

Max 664.9 25345 1357.0 1188.0 9.9 68.2

To see the impact of objective function coefficients on the uncertainty related
measures, we also solved our instances under the setting where overtime is more
valuable than undertime (a = 6, b = 2 and ¢ = 4). The results are presented in Table 3.
As revealed by Table 3., VSS and EVPI values are slightly lower on average but still
significant when the unit cost of overtime is higher.
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Table 3. Solution Time, EVPI and VSS Values under the High Overtime Cost

Setting
55
| o E 23 _ ~
1S = 2 >3 > 1% S S
2 8 S o .2 w < 9] o
o 0 i=] = 2 Ll 175}
e = = g g S o
e 3 58
oHh
1 4.6 820.7 8716 669.4* 5.9 18.4
2 360.7 691.3 715.7 458 3* 3.4 337
3 5130.8 749.2 768.6 549.5* 25 26.6
4 647.3 610.3 624.4 310.5* 23 49.1
» 5 460.4 6925 708.3 485.9* 2.2 29.8
= 6 4.2 4885 492.9 52.0% 0.9 89.0
@ 7 47 622.6 652.5 276.3* 46 55.6
8 474 1349.2 14316 1254.9% 5.8 7.0
9 50 1757.0 1801.3 1663.0 2.5 5.4
Avg. 740.6 864.6 896.3 635.5 3.3 35.0
Max. 5130.8 1757.0 1801.0 1663.0 5.9 89.0
1 2.1 930.7 986.3 840.0 5.6 9.7
2 7219.0 807.3* 830.7 648.3 2.8 19.7
3 7213.0 881.3* 920.3 7427 4.2 15.7
4 2.9 755.7 775.7 519.0 2.6 31.3
N 5 35 841.0 860.7 705.7 2.3 16.1
= 6 25 630.3 646.0 239.0 2.4 62.1
@ 7 4.0 7427 7703 463.3 3.6 37.6
8 5.2 1412.0 1554.0 13443 9.1 4.8
9 1.8 1802.0 1905.0 1714.0 5.4 4.9
Avg. 1606.0 978.1 1028.0 801.8 4.2 22.4
Max. 7219.0 1802.0 1905.0 1714.0 9.1 62.1

We also observe from Table 2. and Table 3. that, the optimal WS solution cannot
be obtained within the time limit for most of the instances in Set 1 due to the high
number of scenarios for this setting. Strengthening the formulation or using parallel
computing would be helpful in obtaining solutions with higher quality (i.e., lower
objective function values) in such cases.

Besides solving the mean value problem, we consider three other heuristic
methods to solve the problem. These approaches are based on solving a deterministic
model by using the first quartile, median and the third quartile values instead of the
average demand values. We refer to the gap between the optimal solution (i.e., the
solution of the stochastic program) and the solutions returned by these heuristic method
as VSS,s, VSSs, and VSSys, respectively. We solve our problem instances using these
methods and report the related VSS values in Table 4. According to the average and the
worst-case performance, solving the mean value problem outperforms the other
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heuristic methods. However, using the first quartile yields a better solution for some of
the instances. As can be seen from Table 1, instances 6 and 7 are the instances with the
lowest average monthly demand and instances 8 and 9 are the ones with the highest
average monthly demand in both sets of problem instances. Therefore, based on the
results given in Table 4., we conclude that considering the average values and the first
quartile values is the best strategy when average demand is low and high, respectively.

Table 4. Optimality Gap (VSS) Values for the Proposed Heuristics

5 = —_ —_ —_
e g S S S S
< 3 e 5 2 ©
e 2 2 3 2 3
£ > > >

1 6.5 1.1 12.9 25.9

2 2.9 11.9 6.0 235

3 3.9 3.2 9.9 275

4 2.4 21.3 53 214

. 5 2.3 4.8 7.3 245
= 6 0.3 33.3 45 8.7

@ 7 3.0 249 45 18.8

8 5.8 2.1 9.3 175

9 3.0 2.3 4.7 9.8

Avg. 3.4 11.6 7.2 19.7

Max. 6.5 33.3 12.9 275

1 7.7 8.3 7.7 30.6

2 2.3 18.8 2.8 273

3 45 13.6 45 28.6

4 2.6 26.7 2.6 26.1

N 5 2.7 10.0 2.7 26.9

= 6 0.7 36.5 0.7 18.4

@ 7 3.0 249 3.0 26.1

8 9.9 6.3 9.9 21.6

9 6.4 3.0 6.4 153

Avg. 4.5 16.5 45 24.6

Max. 9.9 36.5 9.9 30.6

We also use these heuristics to solve our problem instances under the setting
where the unit cost of overtime is higher and present the results in Table 5. As can be
observed, our inferences remain valid under this setting.
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Table 5. Optimality Gap (VSS) Values for the Proposed Heuristics under the High
Overtime Cost Setting

I ~ 0 o 0

£ = > > >
1 59 18 14.0 275
2 3.4 116 4.4 25.4
3 25 4.9 9.9 23.8
4 2.3 255 6.2 18.4
. 5 2.2 6.7 7.4 23.9
= 6 0.9 36.2 4.7 75
@ 7 46 25.2 6.1 15.1
8 5.8 2.2 77 16.8

9 25 3.2 50 9.1
Avg. 3.3 13.0 73 18.6
Max. 5.9 36.2 14.0 275
1 56 7.9 56 27.0
2 2.8 19.9 2.8 26.8
3 4.2 13.3 4.2 24.3
4 2.6 32.1 2.6 22.9
N 5 2.3 12.2 2.3 25.4
= 6 2.4 45.0 2.4 151
@ 7 3.6 26.9 3.6 22.5
8 9.1 4.0 9.1 19.9
9 5.4 5.2 5.4 14.7
Avg. 4.2 185 4.2 22.0
Max. 9.1 45.0 9.1 27.0
CONCLUSION

Nurse scheduling and rescheduling problem is a challenging and critical problem
since nurses are scarce resources and a poor schedule would cause low quality of
nursing services and job dissatisfaction for nurses. In this study, we consider the
integrated problem of scheduling and rescheduling of nurses in an ICU under demand
uncertainty with a particular focus on the Cardiovascular Surgery and General ICUs of a
private hospital in Ankara, Turkey. We formulate the problem as a two-stage stochastic
programming model which minimizes the expected cost of rescheduling activities,
which are using on-call workforce, overtime and undertime.

We consider two different sets of problem instances in our computational
experiments. The first problem set includes instances where the demand values are
generated by randomly sampling over the confidence intervals for the daily demand
forecasts. And the second problem set includes instances where the demand values are
generated based on the minimum, average, and maximum values of the confidence
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intervals for the daily demand forecasts in order to reflect the time series connection
between two consecutive days.

We estimate uncertainty related measures such as VSS and EVPI based on these
two sets of realistic problem instances. Our results indicate that VVSS values are higher
and EVPI values are lower on average when time series connection is strong. Therefore,
using stochastic models is particularly important for such problems. Our results also
indicate that VSS and EVPI values slightly decrease on average but still remain
significant when using overtime becomes more expensive than using undertime.

We also consider other heuristics than solving the mean value problem and
provide important insights about the performance of these heuristics under different
problem settings. Our results indicate that using a deterministic model based on the
average values and the first quartile values is the best strategy when average demand is
low and high, respectively.

As indicated by our results, considering the nurse scheduling and rescheduling
problem under demand uncertainty in an integrated framework would significantly
decrease the amount of adjustments made in the schedule while maintaining an
acceptable level of service at all times, meeting the legal requirements and special
requests of nurses about working times, and providing equity between nurses in terms
of working hours.
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INTRODUCTION

Management science has been providing answers to many planning problems
faced in production discipline including those about inventory management, lot sizing
and scheduling, workforce and aggregate planning. Most of the proposed approaches
either start with the assumption of deterministic demand or that the researcher actually
has an idea of the underlying probability distribution of a possible stochastic demand.
Unless the demand is deterministic, it must be forecasted. Even in the absence of these
assumptions, it is always possible to utilize simple approaches like demand levelling
where an excess demand of one period may be transferred to the next in order to smooth
out the general demand structure.

Obviously, well behaving data sets containing dominant explainable components
are easier to forecast, whereas data sets which display random or erratic behaviour are
harder to be represented by a functional form. As noted by Treharne and Sox (2002) and
Shang (2012), it is very rare to deal with a real life demand data which does not show
nonstationary behaviour. It is common practice to resort to regression or time series
based analyses when they are applicable. Problems start to emerge under the absence of
a set of explaining variables or when certain stationarity assumptions such as mean,
variance and autocorrelation structure are violated. Using conventional methods, it is
even harder to obtain a plausible forecast with an added fact of randomly fluctuating
data or an erratic behaviour. Whereas the first option is to bind the problem with
assumptions instead of dealing with the seemingly untameable data (Shang, 2012),
depending on the case tackling the data as it is an inevitable task. In such cases, the
remedy would be any methodology with sufficiently acceptable outcomes.

This study examines such a case. The company in question is a branch of one of
the main actors of defence industry settled in Turkey. They produce their own products
along with in-house products as a subcontractor. Process enhancement activities are
considered indispensable whereas they must be planned for periods with relatively
lower workload for both internal and external products. For this purpose, the company
decided to benefit from demand forecasting. By identifying the periods which they were
likely to face low production volumes as well as a low in-house production ratio, they
would have more admissible conditions for the purpose.

The remainder of this study is organised as follows. Section one provides a
literature review along with information on data and methodology. Section two consists
of the theoretical framework, analyses and findings, followed by a conclusion.
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1. LITERATURE REVIEW AND METHODOLOGY

This paper aims to provide consistent forecasts of total amount of monthly
production and of a reliable ratio of in-house production over total production for a
leading defence industry company from Turkey. Based on these objectives two research
problems are constructed:

o Analysis and forecast of the in-house production ratio
o Analysis and forecast of the total production

The past data of interest was obtained from the company. These included the
total and contracted amounts of in-house production for the convenient January 2011—
December 2015 period. The problems were tackled with a time dependent manner since
the total production volume did not present any structural shape and showed no
evidence of a possible causal model approach that could have been attempted to carry
out. For the first problem, the time frame was narrowed down to January 2014—
December 2015 period. The time frame for the second problem was February 2012—
December 2015.

First problem was rather easily solved via static forecasting which is basically a
time dependent regression model utilising a seasonal effect component. The method is
similar to those presented by Ferbar Tratar et al. (2016) and Ferbar Tratar and Strménik
(2016) except that the parameters are not updated with each newly observed demand.

Second problem could not be forecasted using conventional forecasting
approaches due to its random and erratic behaviour, so FFT (Fast Fourier Transform)
(Van Loan, 1992), which provided the most acceptable outcome, was employed. The
second research problem, estimating the total production volumes which present erratic
behaviour, is the main target of the study. Some possible reasons for the erratic
behaviour are considered to be exchange rate volatility and changes in economic
conditions (Song, Zipkin, 1993).

Even though FTs (Fourier Transforms) are widely utilized for forecasting
purposes, this is not the case in operations management. In Table 1, we present a
summary of studies which involve Fourier transform for forecasting purposes. Most of
these cases deal with data sets with obvious trend and/or seasonal structures (ie,
Gonzalez-Romera et.al., 2008; Beiraghi, Ranjbar, 2011, Dong et.al., 2011; Ichinose et.
al., 2012, Zong-chang, 2013) and use FT along with other methods as noted.
Nevertheless, FTs have not been very popular in industrial demand forecasting literature
where they might be used as a solution to forecast erratic behaviour which is common to
these type of data sets.
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Table 1. A Summary of Forecasting Literature Using FTs

Problem focus

Methodology

Reference

Electricity demand

FT and regression

Yukseltan et al., 2017

Electricity demand

FT and neural networks

Gonzalez-Romera et al., 2008

Electricity demand

FT and ARIMA

Beiraghi, Ranjbar, 2011

Stock market volatility

FT and time series analysis

Malliavin, Mancino, 2002

Stock market volatility

FT and non-harmonic analysis

Ichinose et al., 2012

Real time urban water
demand

FT and support vector regression

Brentan et al., 2017

Wind power

FT and discrete wavelet transform

Bitaraf et al., 2015

Traffic flow

FT and AR and neighbourhood
regression

Dong et al., 2011

Air temperature

movement FT Zong-chang, 2013
Monthly reservoir FT Yuetal., 2018
inflows

Fashion FT Fumi et al., 2013

Forecasting smooth demand is relatively easy. There are many studies on lumpy
and intermittent demand. Researchers also focused on forecasting erratic demand but
the volume of these studies are considered less than expected whereas erratic demand is
as common as the other types. The methodologies vary, and FT is not one of the most
popular methods. Zhang et al. (2010) utilized support vector machines. Amjady et al.
(2010) practised a two level forecast approach where the lower level consists of neural
networks and evolutionary algorithms and the upper level optimises the performance via
an enhanced differential evolution algorithm. Onyeocha et al. (2014) studied the erratic
demand’s underlying statistical distributions via discrete event simulations. Molina et
al. (2016) compared artificial neural networks and ARIMA performances under erratic
demand in medicine industry. We propose using FFT directly for forecasting erratic
demand.

2. ANALYSIS AND DISCUSSIONS
2.1. Forecasting the in-House Production Ratio

At the start of the analysis, total production amount and in-house production
ratio were both investigated. It was noticed at this point that the in-house production
ratio exhibited a characteristic pattern, that of a typical run including a level, a trend and
seasonality at the same time. Figure 1 presents the proportioned data. Along with the
ratio run, linear regression line and a border showing the periodicity for the seasonal
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analysis is also added. The periodicity, 12, was observed as a monthly change through a
whole year. The seasonal similarity of the two years can readily be seen around the
dashed line. On all the graphs, months are presented as numbers starting from 1
denoting February, 2012.

Figure 1. The Proportion of In-house Production over Total Production

To forecast the in-house production ratio CPF,, we propose an additive static
forecast model;

CPE,=L+T+*p+SE,+u, 1)

where p denotes the period, L is the basic level, T is the trend, SF; is the seasonal factor
of period p and u, is the random error term.

After smoothing the data with respect to periodicity using moving averages to
obtain deseasonalised proportions, a linear regression was carried out where p is the
explaining variable. The resulting equation where DS, denotes the deseasonalised data
was found to be;

DS, = 0.02097 + 0.25427 * p

The differences of real proportions and the proportions estimated via regression
are found and averaged period wise (with lag 12) to obtain the seasonal factors to be
added. The seasonal factor array for the 12 month period is;
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SF, ={0.174 — 0.052 — 0.175 — 0.122 = 0.054,—0.188 * 0.227,— 0.008
— 0.079 % 0.254 — 0.032 — 0.041}

Finally the seasonal factors are added to the regression outcomes to get the final
forecasts. The resulting errors have a standard deviation of 0.06 and a MAPE of 0.11
which is considered acceptable. Forecasts are presented in Figure 2, along with the
original data and the regression line.

Figure 2. Static Forecast of In-house Production Ratio
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The seasonal structure is promising in terms of better future planning of process
enhancement activities. It may be expected that the in-house production will consume
most of the production capacity in July and October; therefore process enhancement
activities should take place during August and September where the in-house
production ratios are relatively lower. Because of the linear structure, it may be argued
that the in-house production ratio may, at some point, exceed 100 % which would then
imply a possible need for a capacity expansion. Furthermore, the linearity assumption is
not always realistic and recalculations are required as new data accumulates.

2.2. Forecasting the Total Production

The only factor affecting the process enhancement activities is not the in-house
production ratio; the company is also interested in forecasting the total production
volume. The total production volume has a slight upward trend, yet it does not fit into
any conventional category for forecasting due to its erratic nature. Owing to the lack of
any causal variables to explain the high volatility and the fact that data does not respond
well to other regression, smoothing or time based methodologies, the effort was made to
obtain a deterministic mathematical procedure. A data set should not include a noise
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term if it needs to be described mathematically. In this sense, first we examined the data
to verify an obvious lack of random change.

2.2.1. Cross-Period Correlation Analysis

It is common to propose that unless two variables are correlated, at least one of
them is regarded as noise and the two cannot be bound using a mathematical model.
With the aid of this fact, 28 subsets of the 47-period data set were constructed in a
rolling horizon approach (i.e. the first set consisted of periods 1 to 20, the second set
consisted of periods 2 to 21 and so on). Pearson correlations of these 28 subsets were
calculated. Figure 3 shows the matrix correlation heat map and Figure 4 shows the 3D
correlation change graph both of which were analysed in Matlab. P values for
significance of the calculated correlations are given in Figure 5.

Figure 3. Correlation Heat Map Graph of Period Subsets
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Figure 4. Pearson Correlation Change Graph of Period Subsets

Figure 5. Correlation Matrix of the Samples
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In Figure 5, the red cells the null hypothesis of no correlation is rejected at a 95%
confidence level and thus reveal strong correlations (greater than 0.50). The yellow cells
indicate marginal significance at a 90% confidence level and are therefore moderately
strong correlations (0.50 to 0.30). The remaining green cells indicate low or no
correlations. Even though the green cells are higher in frequency, there is sufficient
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evidence of correlation. Therefore we proceed to the FFT in order to model the total
production volumes.

2.2.2. Fast Fourier Transform

Fourier Transform (FT) (Bracewell, 1965) is a method to map and transform a
function in time domain to frequency domain. Discrete Fourier Transform (DFT) is a
special case of Fourier Transform where the function consists of equally spaced
samples. Computing an N-point DFT for N samples of a FT means applying a
computation of N points on a unit circle on z plane N equally spaced samples (w;, =
2k /N). FFT’s (Van Loan, 1992) are efficient algorithms used for computing N-point
DFTs which provide less computational complexity.

DFT computation for a series {x; }%_, is as follows;
o =2Vt xws k=0,..,N-1 )
where wy = e J/@T/N),

The idea is to convert the total production data from time domain to frequency
domain using FFT and to analyse the dominant frequencies. For this purpose, the
previously constructed 28 samples of 20 elements were converted to frequency domain
via FFT. As long as the resulting distribution has a dominant frequency in most of the
samples, it may be put forward that the data set can be modelled by a mathematical
function. A dominant sinusoidal frequency observed in the main function must also be
dominant in other functions which derive from the main function.

f = Al * Sin(Bl *t — Cl) +A2 * Sln(BZ *t — Cz) + -+ An * SlTl(Bn *t — Cn) (3)

For the generic function (3), suppose A, * sin(B; * t — C;) function is as shown
on Figure 6 and A, * sin(B, * t — C,) function is as shown on Figure 7. Then function f
which is a summation of these two terms will be as Figure 8.
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Figure 6. A, * sin(B, =t — C,) Function
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It can clearly be observed from Figure 8 that the dominant sub function is
A, * sin(B; =t — C;) in which case the dominant frequency is f = 1/B;. In our case,

the samples were transformed via FFT using Matlab and the outcome is shown in
Figure 9.
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Figure 9. FFT Outcomes of 28 Samples
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It can readily be seen that the dominant frequency is the first one for all the sets,
followed by third and the last. This means that the original data set can be explained by
a mathematical model.

2.2.3. Mathematical Forecast

The aim is to model the total production volume mathematically, therefore we
decided on a sinusoidal function of the generic type Y = A*sin (B*t-C) which is similar
to the fluctuations of the original data. The terms A, B and C represent amplitude,
period and phase respectively. Emanating from the variability observed in the original
production volume data, it is straightforward to conclude that all these three parameters
vary dynamically. Hence, the main function is a summation of sub functions of the
sinusoidal form. We represent this as;

Y = Zj aj*sin(b; xt + ;) (4)
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The Matlab solution for the parameters for j = {1,..,8} is presented in Table 2
and the resulting function can be observed in Figure 10.

Table 2. Main Function Coefficients

a 8777,0 by 0,062 C1 0,123

a 7615,0 b, 0,069 Cz 3,111

ag 4343 bs 0,501 Cs 2,538

ay 400,7 by 0,682 Cs 2,793

as 261,2 bs 0,931 Cs -1,929

as 276,7 be 1,588 Co 0,187

ay 2929 b, 2,701 (o 1,748

ag 196,4 bg 1,232 Cs 3,119

Figure 10. Total Production Volume Function over Time
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The MAPE for the resulting in-sample forecast was found as 24.11% which is
somewhat large yet acceptable considering the erratic behaviour of the present data. It
was considered as insightful in order to carry out the appropriate process enhancement
activity planning. Under the expectation that the dominant sub functions will keep on
effecting the change in production volumes, forecasts were made for the upcoming year.
These are given in Table 3 and visualised along with past data and in-sample forecasts
in Figure 11.
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Table 3. Total Production Forecasts for 2016

Period Forecasted Production Period Forecasted Production
Jan 16 1355 Jul 16 841
Feb 16 1942 Aug 16 689
Mar 16 1278 Sep 16 1229
Apr 16 1883 Oct 16 430
May 16 1471 Nov 16 735
Jun 16 1432 Dec 16 618
Figure 11. Total Past Production and Forecasts for 2016
150
100 J
10 20 30 5 60
—4#— Total Production == Forecast
CONCLUSION

It is evident that modelling demand mathematically is a rather farfetched
assumption unless the demand has an obvious reason to follow it. Causal models satisfy
this assumption by definition, and function based models can only hope for a good
future fit. There is no other way to verify this expectation other than observing the
future data. We took this path, expecting actual data to match our forecasts, implying
that sinusoidal functions stand for possible causal variables which were unknown.
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Following actual production data was observed during year 2016 to analyze the
efficiency of the forecasts. We present the values in Table 4 and the graph of actual and
forecasted values for the in-house production amount which was the main concern of
the study in Figure 12.

Table 4. Actual and Forecasted Production VVolumes for 2016

500

A

—8— Forecasted

45

50

55

60

Period Forecasted Actual Absolute Absolute
Production Production Error Percentage Error
Jan 16 1355 1528 173 0.113
Feb 16 1942 2106 164 0.078
Mar 16 1278 1659 381 0.229
Apr 16 1883 1728 155 0.089
May 16 1471 1344 127 0.094
Jun 16 1432 1110 322 0.290
Jul 16 841 690 151 0.218
Aug 16 689 728 39 0.053
Sep 16 1229 1086 143 0.131
Oct 16 430 1040 610 0.586
Nov 16 735 1162 427 0.367
Dec 16 618 1149 531 0.462
Figure 12. Actual and Forecasted Production Volume for 2016

2500

2000

1500 V

== Actual
1000

It can be observed from Figure 12 that DFT can actually estimate the changes
even for such a volatile data structure. Forecast errors increase towards the end of the
year, which can be accepted as a common phenomena based on previous studies
applying different methods. This was the case for Zhang et al. (2010), Amjady et al.
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(2010), Ichinose et al. (2012) and Kochak and Sharma (2015) who all used different
methods for forecasting erratic patterns.

Apart from the last three months of 2016, the forecasts have a tendency to
predict the actual values with a MAPE of 14.4 % which rises to a 22.6 % including the
off-target values during the last quarter of 2016. Another possible advantage is that,
even in the long run companies may benefit from the fact that FFT almost always is
able to predict the direction change even when the discrepancy between the forecast and
the actual value is relatively high. The correlations of two series are 0.885 for the first
nine months and 0.782 for the 12-month period. We believe these outcomes are useful,
and convincing in terms of MAPEs they reveal, for a data set which reveals no inner
structural consistency and does not allow for any conventional estimation approaches. It
is not surprising to obtain MAPESs well above 40 % (Fumi et al., 2013) which may still
be deemed useful depending on the case.

The company benefited from the forecasts, planning their process enhancement
activities during the June — August period where the production volume was expected to
follow a local minimum and that was actually the case. Even though, later on October
production turned out to be even lower than that of August’s, a two month minimum
would have been preferred since those activities took more than a month to complete.
FFT performed well in defining the low demand periods without the aid of additional
methodologies, yet improvements are deemed necessary if the forecasted demand is
used directly as in an inventory planning problem. Researching a possible relation
between FFT coefficients and cause variable coefficients of a multivariate regression,
when they are visible and accessible, could justify the direct use of already well
performing FFT for forecasting erratic demand.
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z: Bu calisma, Tiirk iniversitelerinin
o0 o
aragtirmalar1 ve web siteleri {izerinden
iletisimleri acisindan verimlilik ve
performanslarini 6lgmeyi amaglamak-
tadir.  Tirkiye’nin  yiiksekdgretim
sektori yiiksek ivme ile bliylimekte ve
kiiresel olarak daha yiiksek siralarda yer almak igin,
Tirk {niversitelerinin en iist diizeyde arastirma
yapmast ve kiiresel olarak iletisim kurmasi
gerekmektedir. Bu nedenle, bu gelisme igin
verimlilik ve performans Olgiimlerine ihtiyag
vardir. Bu amaca ulagsmak igin, Tirkiye'deki 50
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bunun i¢in de arastirma ve web sitesi iletigimi
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verimlilik puanlart  6lgeklenmis ve ortalama
aragtrma  etkinligi, ortalama web  sitesi
verimliliginden daha yiiksek c¢ikmustir. Bdylece,
arastirma faaliyetleri acisindan basarili olan bazi
tiniversitelerin, web sitelerine ilgi ve trafikte benzer
bir basari saglayamadigi goriilmiistiir. Arastirma
icin verimli 6n egri sinirina ulagmak igin, verimsiz
liniversitelerin ~ patent sayisini  arttirmast  ve
lisansiistic  diploma  programlar1  portfoyiinii
arttirmasi gerekmektedir; web sitesi iletigimi iginSe,
web sitelerine olan ilgiyi arttirarak diger web
sitelerinden daha fazla baglanti almak ve
ziyaretcilerin web sitelerinde daha fazla zaman
gecirmelerini saglamalari gerekmektedir. Bu arada,
web sitelerinin ortalama yiikleme siirelerini de
azaltmalar gereklidir.
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INTRODUCTION

There have been important developments in the education sector in Turkey
within the last fifteen years. The number of state and foundation universities has
increased, and Turkey has also started to gain an important place in the global higher
education sector. The number of Turkish universities taking place in the global
university rankings has been increasing, and operating in this competitive environment,
for universities in Turkey, it is necessary to develop a mechanism to measure efficiency
in comparison to other universities. With such a mechanism, through efficiency and
performance measurement, they can determine what they should do to make themselves
more successful than their competitors, which are competing with them to attract
students and / or research funding and grants.

In this study, performance and efficiency measurement of universities in Turkey
is conducted via data envelopment analysis (DEA) method, the activities included in the
performance definition are research indicators and internet and website focused
indicators. The internet and website focused indicators are the most important
communication resources for Turkish and foreign potential students, industry
representatives, and any other interested parties (Gordon, Berhow, 2008: 152; Schimmel
et al.,, 2010: 5). Thus, research and the means of communication to the external
environment are the performance criteria. The analysis is performed for 50 universities
in Turkey. To our knowledge, this is the first study involving the performance criteria
for internet and website focused activities concerning Turkish universities. In this study,
a DEA optimization model is used. Significant differences have been observed in the
efficiency ranking in terms of research indicators and website indicators. Therefore, it
has been observed that some universities which are successful in terms of research
activities have not achieved similar success in the interest and traffic to their websites.
In terms of university-industry cooperation, in order to commercialize the research
subjects in the industry, it is necessary to be able to express them as much as possible to
any potentially interested party, but it is observed that some universities do not perform
the required communication.

Aim of the Study

The aim of this research is to demonstrate the use of DEA to measure the
efficiencies of different universities in a developing country, Turkey, where the higher
education sector is growing substantially, and present the benchmarks for resource
utilization. DEA has been used for efficiency evaluation of universities in many studies
globally. Emrouznejad and Yang (2018) provide a comprehensive analysis of 40 years
of DEA literature.
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We aim to provide managerial insights and guidance to the universities in
Turkey from two aspects: research activities and website oriented activities. Turkish
universities are publishing more and more research in journals included in citation
indexes (Figures 9 and 10 in Giinay, Giinay, 2011: 20); thus, Turkish universities are
improving their effectiveness in their research activities. However, the efficiency of
such activities is also important since Turkey is a developing country and efficiency in
use of resources is a major topic. There are many examples of use of DEA in measuring
research efficiency of universities exclusively (e. g. Lee, Worthington, 2016: 26). In that
regard, our study presents the latest evidence from Turkey.

Our study also presents a novel perspective for Turkish universities for measure
of website efficiency via DEA. Communication through the website is another topic of
interest since university websites could help in reaching prospective students, funders,
and businesses (Gordon, Berhow, 2008. 152; Schimmel et al., 2010: 5). Thus, the
influence of a university’s website is acknowledged by the literature and there are
previous examples of use of DEA in website efficiency measurement in other countries
(Lo Storto, 2014: 642; Najadat et al., 2017: 161). Hence, our study provides a novel
approach and guidance in an increasingly important topic for Turkish universities.

Significance and scope of the study

There have been more than 7.5 million students on higher education in Turkey in
the 2017-2018 academic year (YOK, 2019), and only between the years 2006-2011, 50
new public universities and 36 non-profit foundation universities were founded
(Altinsoy, 2011: 1). The government’s social policy, which is to increase the student
access to higher education facilities (Giinay, Giinay, 2011: 17) continues; and especially
in non-industrialized regions, it is expected to have more universities founded. It is also
due to the strategic public policy factor to increase the social mobility, that the increase
in the number of newly founded universities will continue both through government and
foundation-oriented higher education sector. All these factors ended up with a massive
higher education system, and Turkey has also started to gain an important place in the
global higher education sector.

The reason for this emphasis on the higher education sector comes from the
influence of this sector on the economic development and growth. Through research and
development activities, this sector also provides internationally competitive advantage
and prestige, besides the positive effect on the economic welfare of the country (Selim,
Bursalioglu, 2013: 896). Therefore, it is imperative for the developing countries to
strengthen the higher education sector. For the developing countries such as Turkey,
this mission provides a bigger challenge compared to the developed countries because
the student numbers and hence the demand for the higher education would be
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increasing; however, there will be limited funding that could be dedicated to the
education sector besides the other crucial sectors such as health and defense industries
(Kuah, Wong, 2011: 499). The competition for funding between different crucial sectors
in a developing country necessitates the need for measuring efficiency in the higher
education sector.

While the higher education sector serves as a locomotive for economic
development, due to some challenges it is not easy to measure the efficiency. In Turkey
there is no private university but there are foundation and public universities. Thus, the
higher education sector is non-profit in Turkey, and this creates difficulties in
constructing economic trade-offs and pricing of resources. In addition to the non-profit
nature of this business, the performance on fields such as research is harder to quantify
since the positive effects are usually observed quite afterwards. The universities involve
many different resources, human capital being the most important one, facilities,
funding, etc.; hence the nature of higher education results in using very different types
of inputs to produce again different types of outputs with different nature (Munoz,
2016: 810). Therefore, determination of a single production function to help the
administrators reach efficiency is not possible through regular means.

DEA is a non-parametric method to compare different but homogenous decision
making units in terms of efficiency. The strengths of this method make it particularly
useful for measuring the efficiency in the service sector, where both the nature and
monetary values of inputs and outputs are harder to quantify. Applying DEA would
produce the comparably efficient set of universities in a country that would serve as a
reference to the inefficient ones, thus would result in better use of limited funding that
would be dedicated to the higher education especially in a developing country. Other
methods such as stochastic frontier analysis are also used for calculating the efficiency
of universities; however, for relative efficiency measurements DEA is more suitable,
since DEA can handle multiple inputs and outputs at the same time (Kagnicioglu, ican,
2011: 15).

Plan and organization of the study

The paper is comprised of five sections overall. The Introduction is followed by
the Literature Review section which includes a table summarizing the related DEA
studies on university efficiency with research and/or website focused indicators.
Afterwards, the DEA model and the data and sample are explained within the
Methodology section. The next section, Results and Discussion, presents the initial
results and further analysis and discussion on expected improvements in efficiency and
analyzing overall technical efficiency (OTE). The paper ends with the Conclusion
section. Tables presenting the main analysis results are placed after the Conclusion and
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before the Refences parts.
1. LITERATURE REVIEW

After the DEA method is established by (Charnes et al., 1981: 668) via
furthering the efforts of (Farrell, 1957: 253), it has been applied in the higher education
sector as well. One may check the review articles about DEA to peruse these
advancements and accomplishments (Cook, Seiford, 2009:1; Kuah et al., 2010:168).
DEA method has been conducted for universities and individual departments in the
previous studies. An overall classification of the applications could regard
differentiation of the studies based on the geographical region the study is conducted
and output/input types analyzed. Among these studies, some are representative by way
of analysis and interpretation of efficiency scores, e. g. (Johnes, Johnes, 1995: 301);
whereas some are representative through the level of details included e. g. (Ahn et al.,
1989: 165). There are studies conducted in various countries, e. g. in Germany, (Fandel,
2007: 521); in UK, (Sarrico et al., 1997: 1163); in Taiwan, (Kong, Fu, 2012: 541), and
similar. A country arguably with more attention given to the application of the DEA
method to higher education is Australia since this sector experienced reforms there and
the budget for universities were under closer consideration (Dollery et al., 2006: 86).
Several studies were conducted regarding the efficiency measurement of universities in
Awustralia, (Avkiran, 2001: 57); and (Abbott, Doucouliagos, 2003: 89) could be referred
to as examples. There is recently a particular orientation towards measuring the
efficiency of university websites, e. g. (Lo Storto, 2014: 642) evaluated the efficiency of
31 Italian public university websites, and (Najadat et al., 2017: 161) evaluated the
efficiency of Jordanian universities’ websites.

There have been many DEA-oriented studies conducted in Turkey, with Turkish
universities being the source of the data. We will provide some references that are to our
knowledge to demonstrate further categorization of the studies and provide
representative examples to the interested reader. The DEA-oriented studies conducted
for Turkish higher education system usually were considering the efficiency of the
university overall; moreover, the methods used were not solely the efficiency analysis
through the DEA but additional panel data analysis such as the Tobit model. The
purpose was first to determine the efficient universities among the data set, and then to
apply panel data analysis to determine the factors affecting efficiency. Among such
studies there is: (Selim, Bursalioglu, 2013: 896) which studied the output/input data of
Turkish universities over 2006-2010; (Selim, Bursalioglu, 2015: 56) which studied data
from 51 public universities over 2006-2010 where the first stage of the analysis was to
calculate the bootstrapped efficiency and the second stage of the analysis used the Tobit
model to determine the factors affecting the efficiency of the universities in the sample;
(Erkog, 2016: 124) applied the same mechanism for the Turkish university data between
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2005-2010 similar to (Tekneci, 2014: iv). Additionally, Tekneci (2014) also used
Stochastic Frontier Analysis (SFA), another method which is parametric to calculate
research efficiency of the Turkish universities, in that regard, Tekneci’s study
differentiated from the ones stated previously since it was aimed on research efficiency
only, rather than overall efficiency of a university.

As a significant contribution to the previous DEA studies on Turkish universities
we emphasize the website focused output/input analysis as a means of communication
and promotion, and to our knowledge this is the first study to include such measures to
calculate efficiency. We believe this type of output/input choice would become helpful
in Turkey’s higher education environment since there are many new institutions
founded and it is becoming increasingly competitive for them to attract more students
although the university mass student population is continuing to increase. Moreover, in
our sample there are many young universities (i. e. less than 15 years old) and we expect
their efficiency to improve faster, therefore our study provides the latest evidence on
these Turkish universities as another contribution to the literature. Among the studies
using the DEA method as the single stage of analysis; (Dikmen, 2007: 3) analyzed
Turkish universities’ data for 2000-2001, (Baysal et al., 2005: 72) analyzed Turkish
universities” efficiency for 2004, and (Kagnicioglu, Ican, 2011: 13) analyzed 2007 data.

Some DEA-oriented, overall university efficiency calculation in Turkey also
included methods such as Malmquist total productivity index to observe the change in
efficiency through time (Giinay et al., 2017: 85). There have been studies regarding the
efficiency of universities in Turkey that focused not on the overall performance but on
rather more detailed performance measures. For ex, (Bayraktar et al., 2013: 1810)
examined the efficiency of the quality management practices in Turkish universities
through DEA and SFA, and (Cinar, 2016: 3) applied Multi-Activity DEA to 45 Turkish
public universities to determine the “research efficient” and “teaching efficient”
universities.

At the table below we have summarized related DEA studies to our knowledge
on university efficiency utilizing research and/or website focused indicators similar to
ours both from Turkey and other countries. Our contribution to this literature is twofold,
first, we included the website efficiency model, which is a novel approach that has been
recently recognized, and second, there are very young universities in our sample that are
younger than 15 years old and our data provides updated insights for these institutions
both on research and website indicators.

Hacettepe University Journal of Economics and Administrative Sciences |
Vol 38, Issue 1, 2020
121



SOUMMAKIE, TALAY | Veri Zarflama Analizi ile Tiirkiye Universitelerinin Verimliligi

Table 1.

Summary of Related DEA Studies on University Efficiency with
Research and/or Website Focused Indicators

Author, Year DMUs Inputs Outputs
Abbott, M., Australian number of academic staff (full-time government funding for research,
C. Doucouliagos (2003) | universities equivalent (FTE)), number of non- medical and non-medical
academic staff (FTE), expenditure research funding
on all other inputs other than labor
inputs, value of non-current assets
Avkiran, N.K. (2001) Australian number of academic staff (FTE), undergraduate enrolments,
universities number of non-academic staff postgraduate enrolments,

(FTE)

government funding for research

Baysal, M.E., B.
Algilar, H. Cergioglu,
B. Toklu (2005)

Turkish universities

personnel expenses, other current
expenses, investment expenses,
transfers, number of academic staff
(FTE)

undergraduate enrolments,
master’s students, doctoral
students, number of publications

Cimar, Y. (2016)

Turkish universities

general expenses, investment
expenses

undergraduate enrolments,
master’s students, doctoral
students, number of publications,
number of projects

Dikmen, F.C. (2007)

Turkish universities

number of academic staff (FTE),
number of non-academic staff
(FTE), budget appropriations

undergraduate alumni, master’s
alumni, number of publications

Erkog, T.E. (2016)

Turkish universities

number of academic staff, labor
expenditures, capital expenditures,
goods and services expenditures,
total expenditures

number of full-time undergraduate
students, number of full-time
postgraduate students, number of
indexed publications per academic
staff, total amount of research
grants

Fandel, G. (2007)

Universities in North
Rhine-Westphalia,
Germany

number of students,
number of personnel, outside
funding

number of alumni, number of
doctorates

Giinay, A., M.A.
Dulupgu, K.O. Orug,
(2017)

Turkish universities

number of academic staff (FTE),
number of non-academic staff
(FTE), indoor area, labor
expenditures, goods and services
expenditures, construction and
maintenance expenditures, capital
expenses for purchasing of goods

number of students, number of
publications, number of projects

Kagmcioglu, C.H., O.
Ican (2011)

Turkish universities

number of academic staff (FTE)

number of SCI publications,
number of SSCI publications,
number of AHCI publications,
number of undergraduate students,
number of master’s students,
number of doctoral students

Munoz, D.A. (2016) Chile higher undergraduate enrollment, graduate number of publications, total
education enrollment, weighted tuition, total amount of money received through
institutions number of professors, total number grants

of professors w/PhD, total number of
full-time professors, rate of
professors with PhD, rate of full-
time professors, weighted universal
admission test score, weighted
admission high school score

Najadat, H., A. Al- Jordanian response time, page size, number of average number of visitors,

Badarneh, R. Al- universities’ pages, total sites linking in average page view

Huthaifi, A. Abo- websites

Zaitoon, Y. Al-Omary,
(2017)

Selim, S., S.A.
Bursalioglu (2013)

Turkish universities

central government budget
appropriations, own revenue, project
allocations (TUBITAK), project
allocations (scientific research
projects), the total academic
personnel

number of graduate students per
academic, number of post graduate
students per academic, number of
doctorate students per academic,
number of publications, number of
employment
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Tablo 1.’in Devami:

Tekneci, P.D. (2014)

Turkish universities

professors, associate professors,
assistant professors, research
assistants, research infrastructure
funds

publications, citations, PhD
graduates, TUBITAK projects

Guccio, C., M.F.
Martorana, |. Mazza
(2016)

Italian public
universities

total number of students, the total
number of academic staff, the
total number of available seats in
teaching rooms, libraries and
laboratories

number of graduates, number of
graduates

Hock-Eam, L., F.M.
Taib, H. Abdullah, N.
Adiana, Y.S. Hwa
(2016)

Malaysian public
universities

government operating grant, total
expense, academic staff,
administrative staff, total asset

income generation excluding
government
grant, fees income, graduates

Eva, M., J.M. Gomez-
Sancho,.C. Perez-
Esparrells (2017)

Spanish universities

enrollment,
academic staff (FTE)

graduates,
publications (WoS)

Chuanyi, W., L.
Xiaohong, Z. Shikui
(2016)

Chinese universities

faculties annual educational
expenditure,

area of classroom,

area of laboratory

doctor degree granting,
master degree granting,
bachelor degree granting,
papers (CSSCI/CSCD),
papers(SCI/SSCI/AHCI),
patents

Wolszczak-Derlacz, J.
(2017)

European and U.S.
universities

academic staff, non-academic
staff, total

publications, graduates

revenue, total number of students

Kaynak: Yazarlar tarafindan olusturulmustur.

The analysis is conducted for measuring the efficiency of 50 Turkish universities
in total. Of the 202 institutions listed by Council of Higher Education (YOK, 2019),
there are 129 public and 73 nonprofit foundation universities active in fall 2019. The
sample involves universities from different regions, both public and non-profit
foundation universities, with different levels of history. The sample is chosen among the
universities that are appearing in the world rankings and representing the diverse
educational potential in Turkey’s higher education institutions. The data has been
collected during the summer of 2018, and the next two sections will present the details
of the model, input and output selection, and similar characteristics of the study along
with the analysis results. The paper will end with conclusions and future research.

2. METHODOLOGY

2.1. The DEA Model

In DEA, efficiency is taken as the ratio of outputs to inputs; however, one of the
method’s main aims is to provide guidance to comparably inefficient DMUs, and this
could be done in more than one way. If the approach to make the inefficient units
efficient is through reduction of inputs, then, this type of DEA analysis is called input-
oriented DEA. On the other hand, if the approach to increase the efficiency is through
the increase of outputs, then, such a DEA analysis is called output-oriented DEA. In this
study output-oriented DEA is conducted, at the same time, the inputs included in the
model were assumed to be controllable.

Hacettepe University Journal of Economics and Administrative Sciences |
Vol 38, Issue 1, 2020
123




SOUMMAKIE, TALAY | Veri Zarflama Analizi ile Tiirkiye Universitelerinin Verimliligi

Another classification on the types of DEA is related with the returns to scale
properties. In other words, if it is assumed that scale of economies remains constant as
the institution’s size increases, then the DEA is conducted under the assumption of
constant returns to scale (CRS). This assumption implies that as inputs are increased the
amount of increase in the outputs stays at a constant value. However, in some cases, an
increase in the inputs can provide an increase in the outputs at a greater or lower
proportion, and variable returns to scale (VRS) assumption applies to these cases.
Hence, the DEA could be conducted with both assumptions and two frontiers -CRS and
VRS frontiers- could be obtained. The set of efficient units under the CRS assumption is
a subset of the ones under the VRS assumption, and moreover, similar to (Botti et al.,
2009: 573), in our case due to universities differing in size (the total number of
students) and their scale size being under their administration’s control, the VRS type of
analysis was chosen. In this paper, for comparison purposes, we will report the CRS
scores and the scale efficiency of the unit as well. The scale efficiency is defined as the
efficiency ratio under the CRS divided by the ratio under the VRS, and it reports which
units are operating efficiently based on their scale and sizes. In the table below we
provide the DEA models used in this research, output-oriented CRS and VRS models.

Table 2. Output-oriented CRS model
Maximize 0

S. t
n
le Xij < X i=1,..,m(for each input)
j=1
n

0y, — Z/lj yrj <01 =1,..,s (for each output)
j=1
/11 >0 ]= 1,...,n

Table 3. Output-oriented VRS model
Maximize 0

s. t
n
Z/lj Xij < X i=1,..,m(for each input)
j=1
n

0y, — Z/lj yrj <01 =1,..,s (for each output)
j=1

=1

INgb
&~
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The output-oriented CRS and VRS DEA are conducted to measure the efficiency
of Turkish universities from two perspectives: research and website focused indicators.
To our knowledge, this is the first study to include the web-site and internet based
communication as a performance focus. As expressed above the improvement trend in
Turkey’s higher education sector leads the universities into increasing their reputation in
the world rankings, and we believe, therefore, not only conducting excellent research
but also communicating it efficiently is of outmost importance if the university aims to
increase the quality of its admissions and scholars.

In the DEA model conducted to measure research efficiency the inputs focus on
the human capital of the universities and the grants obtained by the university. Thus, the
inputs involve the monetary and the human capital. The outputs are related with
established research metrics such as H-index and number of patents. There are five
inputs and three outputs in the research focused model.

In the DEA model to measure website efficiency the inputs are related with
potential visitors of the website, e. g. students, and the technical capabilities of the
university servers expressed as the average load time, whereas the outputs are related
with metrics measuring attention to the website such as the views, time spent on the
website, and links with the other sites. There are two inputs and four outputs.

The definitions and data sources of the inputs and outputs of the model are
expressed in detail in the following section. The analysis is conducted for measuring the
efficiency of 50 Turkish universities in total. According to Boussofianee et al. (1991),
for m inputs and p outputs one would need at least (m+p+1) or (m+p)*2 DMUs. Our
sample satisfies this requirement. The complete list of universities could be found in
Table 6 and Table 8.

2.2. Data and Sample

This section presents the inputs and outputs used for both research and website
efficiency indicators.

2.2.1. Research Indicators

Data for research assessment have been extracted from the Scientific and
Technological Research Council of Turkey website (TUBITAK), the Council of Higher
Education website (YOK), Web of Science website, Scopus website and the
universities’ websites. A sample of 50 universities or decision making units (DMUs) is
randomly selected from public and foundation universities in Turkey.
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Inputs:

a. Research funding and grants or project allocation, is expressed as the average
yearly amount allocated for research projects during the period 2013-2017 (in millions
of Turkish liras), taken from the TUBITAK website.

b. Number of full time academic staff (full Professors, Associate Professors,
Assistant Professors, and Research Assistants). This widely used indicator refers to the
staff who perform research and technology transfer activities.

Outputs:

a. Hirsh index (H-index), quantifies the impact and the productivity of the
academic staff in the university during the period 2013-2017. It is based on the number
of citations that the scientist received from his/her publications and related to the
number and the quality of the academic staff publications.

b. Number of patents, is expressed as the number of intellectual properties of
the staff in the university during the period 2013-2017. This number is extracted from
the Scopus website.

c. Number of graduate degree programs, which is taken from the university
website.

Table 4 presents the correlation between the inputs and outputs for the research
model. All the Pearson correlation coefficients are estimated to be positive, indicating
the explanatory power of the inputs and outputs in the model, e.g. a strong correlation
between the number of full professors and the number of graduate degree programs
exist. This is reasonable, since professors are crucial for supervising students
conducting research.

Table 4. Correlation Coefficients for Research-Model

Outputs  H-index of the # patents # graduate degree
Inputs institution programs
project allocation .607** .287* .298*
# full professors B517** 373** .903**
# associate professors 479** .265 .932**
# assistant professors .261 .159 759**
# research assistants .439 169 .886**

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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2.2.2. Website Indicators

Data for website assessment have been extracted from the Council of Higher
Education’s (YOK) website and Alexa Internet Company which is an
American web traffic analysis company. Literature on website productivity has
suggested three major areas for measuring the performance of a website (Lo Storto,
2013; 1007): user experience, website navigability and website structure.

Inputs:

a. The number of undergraduate students.

b. Average load time (in seconds), provides the speed of loading the university
website, which is a site performance measurement. It is called the ‘speed index’.
Research indicates that 53% of people will leave a mobile page if it takes longer than 3
seconds to load (MachMetrics, 2018).

Outputs:

a. Bounce rate, which is the percentage of single-page visits or visits in which
the person left the website from the entrance (landing) page. A low rate is preferred.
b. Total sites linking in the university website.

c. The number of page views per visitor per day.

d. Daily time on site per day (in hours).

Najadat et al., (2017: 161) use Response Time (on par with Average Load Time
above), Total Sites Linking In (same as above), and Average Number of Visitors (same
as above) as indicators of the efficiency evaluation of Jordanian Universities’ websites
via DEA.

The following table presents the correlation between the inputs and outputs for
the website-model.

Table 5. Correlation Coefficients for Website-Model

Outputs Bounce rate  Total sites linking in  Page views/ Time on site /day

Inputs visitor/day
# students .066 .246 .185 -.066
Average load time -.025 -.381** -221 -.095

**_Correlation is significant at the 0.01 level (2-tailed).
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3. RESULTS AND DISCUSSION
3.1. Initial Results

This section analyses the results for the indicators used, the research and website
indicators, respectively. Table 6 summarizes the estimated research-efficiency and the
website-efficiency scores.

The results of Table 6 give that out of 50 sample universities, 24 universities
(48%) have been found research efficient, and the overall mean score is 89.85%. It can
be interpreted that the higher education sector in Turkey, in general, is pretty efficient in
research dimension. While the mean score for the website model was 80.96% and just
14 universities (28%) are found as website-efficient.

However, the higher mean score (89.85%) and the lower standard deviation of
the score (12.81%) in research-model compared with the website-model (mean=
80.96%, SD =16.9%) indicate that the higher education sector in Turkey is more
efficient in research than the website communication.

Table 6 shows, assuming VRS, the average of research efficiency scores is
89.85%, i.e. given the scale of operation measured by the amount of output produced, a
majority of universities are efficient in allocating their resources to produce as closer to
the maximum amount of outcome as possible.

3.2. Expected Improvements in Efficiency

Table 7 shows the expected improvements for the DMU with the lowest score in
either model. In other words, the table represents how an inefficient university would
achieve efficiency by the allocation of its scarce resources more efficiently to produce
higher outputs.

It is interesting to mention that

i. DMU # 36, the unit with the lowest score in the research-model may improve
its efficiency score by reducing the amount of project allocation by 29%, associate
professors by 30%, assistant professors by 22% and number of research assistants by
12%. Even without these input slacks or over-utilized resources, the DMU can increase
its outputs H-index, # of patents as well as # of graduate degree programs by 75.19%
(1/0.5708=1.7519).

It is also important to compare the inefficient DMUs with their peer efficient
benchmark targets or frontier. In the case of research-model, there are four peers or
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reference set of DMU #36 as shown on the last column of Table 7. These peers are
Bogazici University with corresponding weight or lambda equals to 7.3%, Gaziantep
University with a weight 77.2%, Marmara University with 2.89% and Ozyegin
University with 1.4% weight. When there is more than one efficient unit in the reference
set, the unit with the largest weight is selected. In our case the efficient unit Gaziantep
university makes the highest contribution as a benchmark.

ii. In the case of DMU # 12 in the website model, this university can increase its
total sites linked-in by 269 sites and the time on site per day about 275.79 hrs. These
increases could occur after the outputs are increased to the amount obtained by dividing
their original values by the efficiency score. Furthermore, the above increase in the
outputs can be reached by reducing the number of students by 32,825 and the average
load time by 4.617 sec (over-utilized resources) (See Table 7). This university has two
efficient peers, Bartin University with 92.2% weight and Akdeniz university with 7.8%
weight.

3.3. Analyzing Overall Technical Efficiency (OTE)

Table 8 presents the efficiency scores of the universities based on the CRS model
and VRS model respectively based on the research-efficiency. The CRS model
measures the OTE scores, while the VRS model computes the pure technical efficiency
(PTE) for a university. The OTE constitute of pure technical efficiency (PTE) and scale
efficiency (SE) as shown in Table 8. The comparison of the scale efficiency score and
the technical efficiency score explains the source of inefficiency (Cooper et al., 2004).
The last column in the table represents the status of returns to scale (RTS) whether it is
increasing, decreasing or constant. The results are reported by DEA Excel Solver
software. The following discussion is based on the results on Table 8 which presents the
universities’ research-efficiency.

The findings show that Turkish universities, in general, technical and scale
efficient. The table gives that out of 50 universities, 15 universities have been found to
be overall technically efficient (OTE) with OTE score equal to 1. These universities are
efficiently allocating their resources and they are forming a reference set for inefficient
universities. It is observed from the table that OTE scores range between 0.4465 and 1,
with a mean value of 81.59%. It can be concluded that the universities are obtaining
output levels of only 81.59% of what they could obtain by transforming their current
level of inputs (or the same level of outputs in sampled universities could be produced
with 18.41% less inputs). This percentage refers to the mean overall technical
inefficiency (OTIE) score.

Also, out of the 15 efficient universities defining the efficient frontier of the
sampled Turkish universities, 6 of the universities are foundation universities (i.e. 36%
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of the total efficient universities). This highlights that the foundation universities armed
with the public universities in the formation of efficient frontier of Turkish universities.

It is important to conclude that the pure technical efficiency (PTE) scores of the
research-efficiency model indicate underutilization of inputs. The mean value of PTE
scores is 89.85%. Thus, the degree of pure technical inefficiency (PTIE) in our sample
equals 10.15%. This result indicates that 10.15% of the 18.41% of the mean overall
technical inefficiency score given above is due to inappropriate allocation of inputs by
the management. In addition, based on VRS model, 24 universities have been
recognized as relatively efficient. Out of these 24 universities, 15 universities were also
efficient based on the CRS model. Thus, the overall technical inefficiency in these other
9 inefficient universities is due to unsuitable choice of scale size instead of managerial
decisions on allocation of inputs. Furthermore, the pure technical inefficiency which
reflects the managerial inefficiency is a main source of OTIE, in contrast to the scale
inefficiency which has a small effect on OTIE.

The values for scale efficiency (SE) are obtained by dividing the OTE by the
PTE. If SE=1 then the university is efficient and operating in its optimal scale size, and
it is not efficient if SE< 1.

In consequence, 23 or 46% of the sampled Turkish universities have been
operating at constant returns to scale; in other words, at their most productive scale size,
for instance Ankara, Bartin, Bilkent, etc. Four universities or a small percentage of
universities (8%) are operating at an increasing returns to scale. The main reason of the
inefficiency of these four universities, namely Acibadem, Atilim, Gebze Technical and
TOBB university of Economics and Technology, is due to the small size of operation
and these DMUSs need to plan for an expansion (Avkiran, 2001: 71). The remaining 23
or 46% of the universities are operating at a decreasing returns to scale, indicating that
these universities like Bogazi¢i university are too large in size and they are not taking a
full advantage of their scale. These universities have a potential to downsize either by
the closure of some programs or by separating their functions into distinct sections and
similar (Duan et al., 2019: 68).

CONCLUSION

Turkey has made crucial attempts to improve the quality and the quantity of the
higher education institutions especially in the last 20 years. This paper provides an
important understanding of the performance level of Turkish universities and how
efficient universities convert their inputs into outputs.

Our study was created in order to investigate the efficiency of the Turkish
universities from two dimensions: research and website quality. There are several
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studies which compare universities from the research and educational perspective.
However, for measuring the website-efficiency, this is one of the first attempts to
evaluate universities in Turkey. As known, the website efficiency is one of the most
valuable marketing assets for each organization.

Further studies may include more indicators for evaluation of universities,
especially by adding environmental indicators for assessing the humanitarian
perspective of the institutions.

Table 6. Variable Return to Scale (VRS) Scores of Universities Across
Research-Efficiency Model and Website-Efficiency Model

Model 1 Model 2
Model 1: Research-efficiency Model 2: Website-
Mean=89.85% efficiency Mean=80.96%

No. DMU Std. dev. =12.81% Std. dev. =16.9%
1 Acibadem University 1 1

2 Adnan Menderes University 0.7658 0.5802

3 Akdeniz University 0.6975 1

4 Ankara University 1 0.6807

5 Atatiirk University 0.8129 0.7562

6 Atilim University 1 1

7 Bartin University 1 1

8 Bilkent University 1 1

9 Bogazici University 1 0.9524
10 Biilent Ecevit University 0.8065 0.6718
1 Canakkale Onsekiz Mart University 0.9166 0.9170
12 Celal Bayar University 0.8304 0.2891
13 Cukurova University 0.6951 0.7385
14 Cumhuriyet University 0.7884 0.8337
15 December 7 University of Kilis 1 1

16 Dokuz Eyliil University 0.75 0.6294
17 Diizce University 0.8736 0.8259
18 Ege University 1 0.7707
19 Erciyes University 1 0.7520
20 Firat University 0.7309 0.6517
21 Gazi University 0.9373 0.7334
22 Gaziantep University 1 1

23 Gaziosman Pasa University 1 1

24 Gebze Technical University 0.8323 1

25 Hacettepe University 1 0.7263
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Tablo 6’nin Devamu:

26 Hitit University 0.9973 0.7771
27 indnii University 0.8294 0.8281
28 Istanbul Medipol University 0.6543 0.4797
29 Istanbul Technical University 0.9518 1

30 istanbul University 1 0.9093
31 Izmir Institute of Technology 1 1

32 Izmir University of Economics 1 0.4879
33 Karabiik University 0.8115 0.8478
34 Karadeniz Tech. U. 0.5857 0.7008
35 Kog University 1 0.7044
36 Kocaeli University 0.5708 1

37 Marmara University 1 0.8278
38 Mersin University 1 0.4950
39 Middle East Technical University 1 1

40 Ondokuz May1s University 0.7547 0.9088
41 Ozyegin University 1 0.7350
42 Sabanci University 1 1

43 Sakarya University 0.9959 0.8694
44 Selguk University 0.8583 0.7305
45 Siileyman Demirel University 0.7747 0.7791
46 TOBB University of Economics and 1 0.7428

Technology

47 Uludag University 1 0.8376
48 Yeditepe University 1 0.6207
49 Yildiz Technical University 0.967 0.8246
50 Pamukkale University 0.7364 0.8657
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Table 7. Expected Improvements for Universities with the Lowest VRS Scores

Research model
Kocaeli Uni Score=0.5708

Inputs to be Slacks Outputs to Projection Reference set
lowered be raised (Output data/ (peer weights or
efficiency score +Slack) lambda)
Project 1,237,837 tl 1 H-index 52.56 (30/0.5708) 1. Bogazigi Uni.
Allocation (29%) or=75% (0.073)
| #Assoc. prof. 60 (30%) 1 # patents 5.2558 (3/0.5708) 2. Gaziantep Uni.
or=75% 0.772)
| #Assist. prof. 102 (22%) 1 # grad. 196.2158 (112/0.5708) 3. Marmara Uni.
degree or=75% (0.289)
programs
| #Research 75 (12%) 4. Ozyegin Uni.
Assist. (0.014)
Website model
Celal Bayar Uni. Score = 0.2891
Inputs to be Slacks Outputs to be Projection  Reference set
lowered raised (Output (peer weights or
data/ lambda)
efficiency
score
+Slack
# of students 32,825 1 Bounce rate 1.9059 (0.551/0.2891)  Akdeniz University
(0.078)
| Average 4.617s 1 Total sites 417.3575 Bartin University
Load time linking in (43/0.2891+268.62) (0.922)
1 Page views/ 6.57212 (1.9/0.2891)
visitor/day
1 Time on site/day 649.3632
(108/0.2891+
275.79)
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Table 8. Technical and Pure Technical Efficiency Scores

(Research-Efficiency Model)*

Overall Technical Pure technical Scale efficiency  RTS of
efficiency efficiency Mean=90.62% Projected
(CRS scores) (VRS scores) Std. dev. = DMU
Mean=81.59% Mean=89.85% 10.22 %
0. DMU Std. dev.=15.81% Std. dev. =12.81%
1 Acibadem University 0.7695 1 0.7695 Increasing
2 Adnan Menderes 0.7608 0.7658 0.9935 Constant
University
3 Akdeniz University 0.6259 0.6975 0.8973 Decreasing
4 Ankara University 1 1 1 Constant
5 Atatiirk University 0.7589 0.8129 0.9336 Decreasing
6 Atilim University 0.9364 1 0.9364 Increasing
7 Bartin University 1 1 1 Constant
8 Bilkent University 1 1 1 Constant
9 Bogazi¢i University 0.8524 1 0.8524 Decreasing
10 Biilent Ecevit University ~ 0.7265 0.8065 0.9008 Decreasing
11 Canakkale Onsekiz Mart ~ 0.7199 0.9166 0.7854 Decreasing
University
12 Celal Bayar University 0.6158 0.8304 0.7416 Decreasing
13 Cukurova University 0.6722 0.6951 0.9671 Constant
14 Cumhuriyet University 0.6776 0.7884 0.8595 Decreasing
December 7 University
15 of Kilis 1 1 1 Constant
16 Dokuz Eylul University 0.7238 0.75 0.9651 Constant
17 Diizce University 0.7462 0.8736 0.8542 Decreasing
18 Ege University 1 1 1 Constant
19 Erciyes University 1 1 1 Constant
20 Firat University 0.5946 0.7309 0.8135 Decreasing
21 Gazi University 0.8582 0.9373 0.9156 Decreasing
22 Gaziantep University 0.9859 1 0.9859 Decreasing
23 Gaziosman Pasa 0.6948 1 0.6948 Decreasing
24 Gebze Technical 0.7651 0.8323 0.9193 Increasing
University
25 Hacettepe University 0.8381 1 0.8381 Decreasing
26 Hitit University 0.8791 0.9973 0.8815 Constant
27 in6nii University 0.824 0.8294 0.9935 Constant
28 Istanbul Medipol 0.6463 0.6543 0.9878 Constant

University

! Notes: CRS - constant returns to scale. VRS - variable returns to scale. RTS - returns to scale.
Scale efficiency = Overall Technical Efficiency (OTE) / Pure Technical Efficiency (PTE)
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Tablo 8’in Devami:

29 Istanbul Technical 0.542 0.9518 0.5694 Decreasing
University

30 Istanbul University 1 1 1 Constant

31 {zmir Institute of 1 1 1 Constant
Technology

32 Izmir University of 1 1 1 Constant
Economics

33 Karabiik University 0.7736 0.8115 0.9533 Constant

34 Karadeniz Technical 0.4593 0.5857 0.7842 Decreasing
University

35 Kog University 1 1 1 Constant

36 Kocaeli University 0.4465 0.5708 0.7822 Decreasing

37 Marmara University 1 1 1 Constant

38 Mersin University 0.782 1 0.7820 Decreasing
Middle East Technical

39 University 0.8714 1 0.8714 Decreasing

40 Ondokuz Mayi1s 0.7527 0.7547 0.9973 Constant
University

41 Ozyegin University 1 1 1 Constant

42 Sabanci University 1 1 1 Constant

43 Sakarya University 0.8671 0.9959 0.8707 Decreasing

44 Selguk University 0.8259 0.8583 0.9623 Decreasing

45 Siileyman Demirel 0.6318 0.7747 0.8155 Decreasing
University

46 TOBB University of 0.7627 1 0.7627 Increasing
Economics and
Technology

47 Uludag University 1 1 1 Constant

48 Yeditepe University 1 1 1 Constant

49 Yildiz Technical 0.7319 0.967 0.7569 Decreasing
University

50 Pamukkale University 0.6751 0.7364 0.9168 Decreasing
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GIRiS

Portfoy yonetiminde ve ozellikle de portfdy optimizasyonunda portfoyiin
getirisini maksimize ederken riskini de minimize etmek, finans alaninda iizerinde uzun
yillardir, bir ¢ok makale {iretilen 6nemli bir konudur. Portfoye dahil edilecek menkul
kiymetlerin agirliklarmi belirlerken, konulacak kisitlarin belirlenmesi, optimizasyon
seceneklerinin hangisinin uygulanacagt ve ek olarak gegmis doneme ait veriler
incelenirken ne kadar siire geriye gidilerek inceleme yapilacagi gibi konular literatiirde
tizerinde ¢alismalar yapilan konulardan bazilaridir. Portfoy olusturmada bir diger konu
da fayda maksimizasyonu ve yatirimet tipine uygun portfoyler olusturmaktir. Yatirimei
tiplerine goére optimizasyon islemlerinde, kisitlar konularak, istenen portfoyler
olusturulup, gelecek dénem igin test edilerek en iyi portfoy segenegi arastirilmaktadir.
Ancak, orneklem kiimesinin oldukc¢a genis olmasi ve iilke endekslerinin birbirinden
farkli bir seyir halinde olmasi ile ekonomik kosullarin farkliligi genel geger bir sonug
elde edilmesini zorlastirmaktadr.

Bu calismada BIST-30 endeksinin 01/07/2015 — 31/12/2015, 01/01/2015 —
31/12/2015, 01/01/2014 — 31/12/2015 ve 01/01/2013 — 31/12/2015 tarihleri arasindaki
giinliik getirilerine, Geleneksel Portféy Yontemi temel alinarak esit agirliklandirma,
Modern Portfoy Teorisi temel alinarak risk kisitli getiri maksimizasyonu, getiri kisitl
risk minimizasyonu, direkt risk minimizasyonu ve Sharpe Orani maksimizasyonu
uygulanmaktadir. Esit agirliklandirma yontemi ile biitiin hisselere esit oranda yatirim
yapildigt durum incelenecek; risk kisith getiri maksimizasyonunda riski esit
agirhiklandirma  yapilmis  portfoyiin - riskine esit olacak sekilde bir getiri
maksimizasyonu; getiri kisith risk minimizasyonunda, getirisi esit agirliklandirma
yapilmis portfoylin getirisine esit olacak sekilde bir risk minimizasyonu; direkt risk
minimizasyonunda ise esit agirliklandirma yapilmis portfoyiin getiri ve risk degeri
dikkate alinmadan direkt olarak bir risk minimizasyonu; Sharpe Orani
maksimizasyonunda, formiil geregi risksiz faiz orani bir sabit oldugu i¢in, portfoyiin
ortalama getiri ve standart sapmasi orant maksimizasyonu uygulanarak yatirim oranlari
elde edilecektir.

Bu makale, portfoylerini degerlendirmek ve gelistirmek isteyen yatirimeilar igin,
belirlenen yatirimer profillerine gore gesitli segenekler sunmaktadir. Calismanin amaci
ise, tiim bu optimizasyon secenekleri uygulanarak elde edilen yatirim oranlarinin, BIST-
30 endeksinin 01/01/2016 — 31/12/2016 tarihleri arasindaki giinliik degerlerine
uygulanarak hangi veri setine gore yapilan optimizasyonun isteneni daha iyi yerine
getirdigini, bes farkli optimizasyon se¢eneginden hangisinin belirtilen dénem i¢in daha
iyl sonug verdigini incelemektir.
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Makalede bu amagla Modern Portfoy Teorisi (Markowitz, 1952) kapsaminda
ortaya cikan literatiir dikkate alinmis olup, ortaya konan model ve yontem, farkli veri
setleri kullanilarak, farkli optimizasyon teknikleri uygulanarak test edilmistir.

1. LITERATUR TARAMASI

1950°1i yillara kadar Geleneksel Portfoy Yaklasimi, teoride ve pratikte oldukga
yaygin bir sekilde kullanilmigtir. Bu yontemin bilimsel bir temeli olmamasima ragmen,
kolaylikla uygulanabilir olmasindan dolay1 birgok yatirimci tarafindan talep goéren bir
yontem olmustur (Bekgioglu, 1984).

Geleneksel portfoy yaklasimi, asirt cesitlendirmeye o6nem vermekte olup,
portfoye almmasi diisiiniilen hisse senetleri arasmdaki iligkileri dikkate almamaktadir.
Bu yonteme gore riskin dagitilmasi esas amagtir. Portfoyde yer alan yatirim araglarinin
getirileri ayn1 yonde hareket etmeyeceginden, portfoylin riski de tek bir menkul
kiymetin riskinden daha kiigiik olacaktir. Bu yiizden de geleneksel portfoy yonetimi,
portfoydeki menkul kiymetlerin cesitlendirilmesine dayanir. Bu yaklasima gore, farkli
endiistri kollarinda olan isletmelerin menkul kiymetlerinden olusan bir ¢esitlendirmeye
gidilmesinin olumlu bir etki yaratacagi diisiinilmektedir (Francis, 1976; Berk, 1995).

Geleneksel Portfoy Yaklasimi baz alinarak olusturulan portfoyde yer alan
finansal varliklarin getirileri arasinda higbir iliski bulunmadig1 varsayilarak yapilan
cesitlendirmeyle, 6nemli bir risk indirimi saglanabilmektedir; hatta, yeterince varlik
portfoye dahil edilecek olursa, riskin sifira yaklastirilabilecegi anlasilmaktadir. Ancak
bu yaklasim tam anlamiyla dogru degildir; gercekte tim finansal varlik ciftleri
arasindaki iligskinin “0” olmasi, dolayisi ile basit cesitlendirmeyle portfoy riskinin bu
denli indirilebilmesi miimkiin degildir (Sharpe vd., 1978; Bolak, 1998).

Geleneksel portfoy yaklagimi asir1 gesitlendirmeye dayandigi igin bir takim
sakincalart mevcuttur. Bunlarin basinda, ¢ok sayida menkul degerden olusan portfoyiin
yonetimi olduke¢a giictiir; bundan 6tiirii bir arastirma maliyeti olusur ki, ¢ok sayida
yatirim araci bulunan bir portfoyde, arastirma maliyeti de oldukga yiiksek olacaktir
(Ustiinel, 2000).

Markowitz (1952), Modern Portfoy Teorisi’nin temelini atmis olup, portfoy
yonetimini, matematiksel ve istatistiksel acidan anlamli hale getirmistir. Markowitz bu
calismasinda yatirim araglarmin getirisi ve riskini degerlendirerek optimal portfoye
ulagmustir.

Markowitz’in Ortalama — Varyans modeli, yatirimlarin gesitlendirilmesinin
matematiksel bir bicimde ilk ifadesidir. Yapilan bu c¢aligmanin en 6nemli ozelligi,
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menkul degerlerin kendilerine ait risk degerlerinin yatirimct igin 6nemli olmadigidir.
Onemli olan nokta menkul degerlerin, biitiin portfdyiin gesitliligine olan katkisidir
(Rubinstein, 2002).

Markowitz (1952), geleneksel portfoy yaklagiminda oldugu gibi asiri
gesitlendirmeye basvurmadan, risk ve getiri iligkisi incelenerek de diigiikk riskli
portfoylerin olusturulmasinin miimkiin oldugunu gostermistir.

N adet menkul kiymet igeren bir portfoyde, menkul kiymetlere degisik agirliklar
verilerek, sinirsiz sayida portfoy olusturmak, miimkiindiir. Ancak burada amag, belirli
bir getiri oraninda, risk degerini mimkiin oldugu kadar diistirerek etkin portfoyleri
secmektir. Daha once de deginildigi gibi yatirimci hem getiri hem de risk degerlerini
gbz Oniine almak durumundadir. Portféydeki her bir menkul kiymetin paymi ise
matematiksel islemlerle belirleyeceklerdir. Markowitz (1952), degisik risk ve getiri
diizeylerindeki etkin portfoyleri birlestiren egriyi, etkin sinir olarak tanimlamistir. Sekil
1’de ise etkin smir egrisine gorsel olarak bir drnek verilmistir.

Sekil 1. Etkin Sinir Egrisi

Olanaksiz
Portféyler

Olasi
Portféyler

Getiri (%)

Olanaksiz
Portfoyler

Risk (%)
Kaynak: Bolak, 1998.

N adet finansal varliktan yararlanarak olusturulan bir portfoyiin beklenen getiri
ve risk degerleri, agagidaki formiiller yardimiyla hesaplanmaktadir (Bolak, 1998):
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Campbell vd. (2001), beklenen azami kaybin, risk yoneticisi tarafindan
belirlenen riske maruz deger sinirini karsilamasi sartiyla, beklenen getiriyi en yiiksek
diizeye tasimaylr amaglayan bir model iizerinde calismislardir. Ortalama-varyans
metodunda kullanilan Sharpe Oranina benzer bir indeks gelistirilip yapilan uygulamada,
sonuglar, birbirine olduk¢a benzer ¢ikmustir. Buna ek olarak, Amerika Birlesik
Devletleri piyasasindaki hisse senetleri ve tahviller ele alinarak yapilan calismada
optimum portfoyii elde etmek i¢in yatirim siiresinin uzunlugunun olduk¢a 6nem teskil
ettigini gézlemlemislerdir.

Cetin (2007), yaptig1 calismada Markowitz kuadratik programlama ile portfoy
se¢im modelini IMKB 30 endeksinde yer alan sirketler iizerinde incelemistir. Calismada
IMKB 30 sirketlerinin 03/01/2005 — 01/07/2005 tarihleri arasindaki giinliik getiri
degerleri baz alinmistir. Amag, IMKB Ulusal-30 endeksine gére olusturulan optimal
portfoyiin IMKB Ulusal-100, IMKB Ulusal-30 endekslerine ve esit agirlikli portfoye
gore karsilastirmasimi yapmaktir. Standart kuadratik programlama modelini kullanarak
IMKB 30 endeksi ile ayn1 risk diizeyinde daha yiiksek getirili portfoy agirliklar: elde
etmistir. Gegmis verilere uygulanan optimizasyondan elde edilen portfoy 02/01/2006 —
30/06/2006 tarihleri arasindaki endeks degerlerine uygulandiginda bu portfoy %8,6
oraninda getiri saglarken, bu tarihler arasinda IMKB-100 endeksi %8,67; IMKB Ulusal-
30 endeksi %9,17; esit agirliklt portfoy %10,82 oraninda gétiiriiye neden olmustur.
Sonug olarak da Markowitz’in modern portfdy teorisi ve optimizasyonu IMKB’de
yapilacak olan yatirimlar i¢in uygun bir yontemdir.

Kardiyen (2008), yaptigi calismada portfdy teorisinin temelini olusturan
Markowitz’in ortalama-varyans modelinin kullanimmda biiyik boyutlu veriler
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kullanildiginda islem zorluklari ile karsilasilmasindan dolayr Konno ve Yamazaki
tarafindan gelistirilen Ortalama Mutlak Sapma (MAD) modelini test etmistir. Yapilan
calismada, her iki model ele alinarak, bir karsilastirlma yapilmustir. BIST-50
endeksinin Haziran 2000 — Aralik 2003 tarihleri arasindaki aylik getiri degerleri
kullanilmis ve bu verilere her iki modelin uygulanmasi ile farkli hedef getiri diizeyleri
icin portfoyler elde edilmistir. BIST-50 verisi ile yapilan g¢alismanm sonucunda,
Markowitz’in ortalama-varyans modeli ve ortalama mutlak sapma modeli ile elde edilen
portfoylerin getirilerinin genelde birbirleri ile ayn1 ya da ¢ok yakin degerlere sahip
olduklari, Markowitz’in ortalama-varyans modeli ile elde edilen portfoylerin ortalama
mutlak sapma modeli ile elde edilen portfoylerle ya ayn1 ya da daha diisiik degerli
varyans degerine sahip oldugu goriilmiistir.

Cetin (2009), bir baska caligmasina IMKB-30 endeksinde yer alan sirketler
tizerinde Markowitz karesel programlama yontemini kullanarak portfdy segiminde
bulunmustur. Caligmanin ilk asamasinda Markowitz portfoy se¢imi modeli, IMKB-30
endeksi ile benzer risk-getiri yapisinda bir portfdy olusturacak sekle dontistiiriilmiistiir.
Daha sonra IMKB-30 sirketlerinin Ocak 2006 — Aralik 2006 tarihleri arasindaki giinliik
getiri degerleri kullanilarak beklenen getiri ve varyans-kovaryans matrisi olusturularak
model ¢6ziilmistir. Calismanin ikinci asamasmda ise karesel programlama modeli
kullanilarak, IMKB-30 endeksi ile esit getiri diizeyinde, daha diisiik risk degerine sahip
portfoy agirliklari ile IMKB-30 endeksi ile esit risk diizeyinde fakat daha yiiksek getiri
degerine sahip portfoy agirliklar1 hesaplanmistir. 2007 ve 2008 yillarinda yasanan
kiiresel krizden dolay1, bu dénem IMKB igin de biiyiik kayiplarmn yasandig1 bir zaman
dilimi olmustur. Hisse senetlerine esit agirlikta yer veren bir portfdy olusturulmasi
durumunda bile zararla karsilasilmistir. Ancak Markowitz ortalama-varyans modeli
kullanilarak IMKB-30 endeksi ile ayn1 getiri yapisinda bir portfdy olusturuldugunda,
IMKB Ulusal-30 endeksinden segilen, farkli agirhklara sahip 13 adet hisse senedinin
getirisi, 04/01/2007 — 13/03/2008 doneminde %14,80; 17/03/2008 — 17/10/2008
déneminde %3,48 olmustur. Bu optimizasyon yontemi ile elde edilen portfoyiin getirisi,
hem esit agirhiklandirma yapilmis portfoyiin getirisinden hem de endeks getirisinden
daha yiiksek ¢ikmuistir.

Nogales vd. (2009), yaptiklar1 ¢aligmada tahmin hatasini diistirmek igin klasik
minimum varyansli portfdy optimizasyonuna bir kisit koyarak ilerlemislerdir. Bu kisit
da portfoylerin, agirlik vektorlerinin, belirli bir esikten daha diisiik seviyede olmasidir.
Buna ek olarak, ¢alismada cesitli portfoy stratejileri de onerilerek elde edilen sonuglar
degerlendirilmistir. Bes farkli veri setine uygulanan on farkli optimizasyon seceneginde
elde edilen sonuglarda, Sharpe Orani degeri, geleneksel portfoy yonteminden ve
literatiirdeki diger ¢calismalarda elde edilen sonuglardan daha yiiksek ¢ikmaktadir.
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DeMiguel vd. (2009), o&rneklem temelli ortalama-varyans modelinin
performansmi artirmak ve tahmini hatayr azaltmak i¢in bir ¢alisma yapmislar ve kiyas
olarak esit agirliklandirma yapilmis portfoyli baz almiglardir. ABD hisse senedi
piyasasinda yapilan ¢aligmada tamamen genel gecer yatirim tavsiyesi verilebilmesi igin
25 varlikli bir portfoyde 3000 aylik verinin, 50 varlikli bir portfoyde ise 6000 aylik
verinin geriye donlik olarak incelenmesi gerektigi goézlenmistir. Bu da optimal
portfoyiin gergege tam anlamiyla uyarlanmasi igin gidilmesi gereken ¢ok yol oldugunu
gostermektedir.

Korhan (2013), yaptigi ¢alismada en az portfoy optimizasyonunun 6nemi kadar,
menkul kiymetlerin ne kadarlik bir siire igin gegmis verileri dikkate alarak portfoy
olusturulacaginin dnemini vurgulamistir. Buna ek olarak da olusturulan portfoyiin elde
ne kadar tutulmasi gerekliligi ilizerine de inceleme yapmistir. Bu kapsamda 2006 ile
2011 yillar1 arasinda BIST-30 endeksi icinde yer alan 24 hisse senedinin farkhi gegmis
stirelerinden olusan verileri, Markowitz ortalama-varyans modelinde kullanarak, ¢ok
sayida portfoy olusturulmus ve bu portfoylerin elde tutulmas: halinde yatirnm vadeleri
ile gecmis takip siireleri arasinda iliski tespit edilmistir. Calismanin sonucunda,
yatirimcl, eger uzun vadeli yatirim yapmayi planliyorsa, hisse senetlerinin kisa siireli
gecmis verilerini kullanarak portfoy olusturmasi, ayni sekilde yatirimemnin kisa vadeli
yatirim yapma diisiincesi varsa hisse senetlerinin uzun siireli ge¢mis verilerinin
kullanilmasmim daha uygun oldugu tespit edilmistir.

Akcayir vd. (2014), yaptigi calismada Elton, Gruber (1995) tarafindan
gelistirilmis olan portfoy se¢im yonteminin ve Markowitz’in ortalama-varyans
modelinin BIST-50 endeksi iizerindeki uygulanabilirligini test etmektedir. Uygulamada
BIST-50 endeksinde islem goérmekte olan tiim hisse senetlerinin 1 Agustos — 30 Eyliil
tarihleri arasindaki giinliik kapanis degerleri kullanilmis ve getiriler dogal logaritma ile
hesaplanmistir. Sonug olarak Elton-Gruber portfoy secim yontemi ile elde edilen risk ve
getiri degerleri Markowitz kuadratik programlama yontemi icin bir kisit olarak
eklendiginde, portfoylerin icinde daha etkin, yani riski daha diisiik ve getirisi daha
yiiksek bir portfoy olarak, risk ve getiri bileseni digerlerine benzemeyen yeni bir portfoy
elde edilmistir.

Giiran, Tas (2015), yaptiklar1 ¢alismada ilk asamada BIST-30 endeksine ikinci
dereceden stokastik baskinlik testi uygulayarak, verimli olmayan hisse senetlerini,
portfoy disma atip, ikinci asamada geriye kalan hisse senetlerine Ortalama-Varyans
optimizasyonu uygulayarak iki agsamal1 bir siireci gozlemlemislerdir. Portfoyler arasinda
Sharpe Oranmnin maksimize edildigi portfoy secilerek, BIST-30 portfoyii ile
kiyaslanmigtir. Bu iki portfoylin ayni getiri oranlarma sahip olmalarina ragmen, ikinci
dereceden stokastik baskinlik testi uygulanarak olusturulan verimli portfoyiin riskinin,
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BIST-30 portdyiiniin riskinden daha biiyiik oldugu ve dolayisi ile de Sharpe Oraninin da
daha diisiik oldugu tespit edilmistir.

Tas vd. (2015), yaptiklar1 ¢calismada BIST-30 ve DJIA endekslerine stokastik
baskinlik testi uygulayarak, etkin hisseleri secip, daha sonrasinda bu hisselerin
getirilerini hesaplamiglardir. Baskinlik testinde, zamanin 6nemini incelemek i¢in veri
setine esit agirliklandirma, basit agirliklandirma ve logaritmik agirliklandirma
uygulamuglardir. Daha sonrasinda elde edilen verilere backtesting uygulanmistir. BIST-
30 endeksi -%6,01 getiri saglarken, esit agirliklandirma yontemiyle elde edilen portfoy -
%5,28; basit agirliklandirma yontemi ile elde edilen portfoy -%6,78; logaritmik
agirhiklandirma  yontemiyle elde edilen portfoy ise -%5,39 oraninda getiri
saglamaktadir. Burada basit agirliklandirma ile elde edilen portfoyiin getirisi, endeks
getirisinin altinda kalmistir. DJIA endeksinin getirisi -%0,70 getiri saglarken, esit
agirliklandirma yontemiyle elde edilen portfoy %2,12; basit agirliklandirma yontemi ile
elde edilen portfoy %1,97; logaritmik agirliklandirma yontemiyle elde edilen portfoy ise
%0,75 oraninda getiri saglamaktadir. Burada biitiin yontemlerden elde edilen portfGyler
endeksin {izerinde bir getiri saglamaktadir. Tki endeks incelemesinde de veri setine
uygulanan esit agirliklandirma yéntemi, en iyi sonucu vermektedir.

2. VERI VE YONTEM

Bu ¢alismada Borsa Istanbul 30 (BIST-30) veri setinde bulunan hisse senetleri
kullanilmustir. Ancak PGSUS hissesinin, inceleme tarihleri igerisinde, biitiin verilerinin
olmamasi nedeniyle inceleme 29 adet hisse lizerinden yapilacaktir. Firmalarin giinliik
getirileri, bir onceki giinkii kapanig degerine gére olan yiizdelik degisimle ifade
edilmektedir. Analizlere dahil edilen 29 adet firma Tablo 1.’de g6sterilmektedir.

Uygulama asamasinda BIST-30 endeksi ve endeks igerisinde yer alan hisselerin;
01/07/2015 — 31/12/2015, 01/01/2015 — 31/12/2015, 01/01/2014 — 31/12/2015 ve
01/01/2013 — 31/12/2015 tarihleri arasindaki giinlikk getirilerine esit agirliklandirma,
Ortalama — Varyans yontemi esas almip getiri kisith risk minimizasyonu, direkt risk
minimizasyonu, risk kisitli getiri maksimizasyonu ve Sharpe Orani maksimizasyonu ile
hangi hisselere hangi oranda yatirim yapilmasi gerektigi hesaplanacaktir. Daha sonra bu
yatirim oranlar;, 01/01/2016 — 31/12/2016 tarihleri arasindaki BiST-30 endeks
degerlerine uygulanip bir test yapilarak, hangi dénemdeki yatirnm oranlarinin daha
basarili bir sonug verdigi arastirilacaktir. Burada amag, 1 yil siireli yatirim igin, hangi
doneme ait veri setinin kullanilacagini ve hangi optimizasyon seceneginin daha iyi
sonu¢ verdigini, gbzlemlemektir.
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Tablo 1. Arastrmanin Yapildigi Doneme Ait BIST-30 Endeksi Bilgileri

No Sirket Isimleri Sektor Hisse Kodu
1 AKBANK Bankacilik AKBNK
2 ARCELIK Dayanakli Tiiketim ARCLK
3 BIM Perakende Ticaret BIMAS
4 COCACOLA Gida CCOLA
5 DOGUS OTOMOTIV Otomotiv DOAS
6 EMLAK KONUT Gayrimenkul Yatinm - g v
Ortaklig1
7 ENKA INSAAT Ingaat ENKAI
8 EREGLI DEMIR CELIK Demir Celik EREGL
9 FORD OTOSAN Otomotiv FROTO
10 GARANTI BANK Bankacilik GARAN
11 HALK BANK Bankacilik HALKB
12 IS BANK Bankacilik ISCTR
13 KOC HOLDING Holding KCHOL
14 KOZA ALTIN Demir Celik KOZAL
15 KARDEMIR KARABUK Demir Celik KRDMD
16 OTOKAR Otomotiv OTKAR
17 PETKIM HOLDING Petrokimya PETKM
18 HACIOMER SABANCI HOLDING Holding SAHOL
19 TURKIYE SISE VE CAM FABRIKALARI Holding SISE
20 TAV HAVALIMANLARI HOLDING Ulastirma TAVHL
21 TURKCELL ILETISIM Telekomiinikasyon TCELL
22 TURK HAVA YOLLARI Ulastirma THYAO
23 TEKFEN HOLDING Holding TKFEN
24 TOFAS TURK OTOMOBIL Otomotiv TOASO
25 TURK TELEKOMUNIKASYON Telekomiinikasyon TTKOM
26 TUPRAS TURKIYE PETROL RAFINELERI Petrokimya TUPRS
27 ULKER Gida ULKER
28 VAKIFLAR BANK Bankacilik VAKBN
29 YAPI VE KREDI BANKASI Bankacilik YKBNK

Kaynak: Yazarlar tarafindan olusturulmustur.

Giinliik getiriler iizerinden 01/07/2015 — 31/12/2015 tarihleri arasindaki 6 aylik veri
seti i¢in yapilan incelemede 129 gozlem, 01/01/2015 — 31/12/2015 tarihleri arasindaki 1
yillik veri seti igin yapilan incelemede 253 gozlem, 01/01/2014 — 31/12/2015 tarihleri
arasindaki 2 wyillik veri seti i¢in yapilan incelemede 505 gozlem, 01/01/2013 —
31/12/2015 tarihleri arasindaki 3 yillik veri seti i¢in yapilan incelemede 754 gozlem
bulunmaktadir.

Optimizasyon uygulamasina gecilmeden once 4.1°de optimizasyon segenekleri
aciklanip ama¢ ve kisit fonksiyonlar: belirtilmektedir. 4.2°de BIST-30 endeksine
Ortalama-Varyans optimizasyonu uygulanip, elde edilen sonuglar degerlendirilmektedir.
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4.3’te, uygulanan optimizasyonlardan elde edilen portfoylerin 01/01/2016 — 31/12/2016
tarihleri arasindaki performansi test edilecek ve bulgular tartigilacaktir.

3. BULGULAR VE TARTISMA
3.1. BiST-30 Endeksine Uygulanacak Optimizasyon Seceneklerinin Tanim

Bu bolimde, BIST-30 endeksine; esit agirliklandirma, risk kisith getiri
maksimizasyonu, getiri kisitli risk minimizasyonu, direkt risk minimizasyonu ve Sharpe
Oran1 maksimizasyonu uygulanarak olusturulacak portfoyde, hangi hisselere hangi
oranda yatirim yapilmasi gerektigi belirlenmektedir. Olusturulacak portfoyiin getirisi,
her bir hissenin ortalama getirisi ile portfoydeki oraninin ¢arpimlarinin toplamiyla elde
edilmektedir. Portfoyiin riski ise 2 numarali formiiliin Microsoft Excel Solver (Coziicii)
uygulamasi lizerinden hesaplanmasiyla bulunmaktadir.

Optimizasyon seceneklerini tek tek aciklamadan Once hepsini tek bir grafik
icerisinde Sekil 2.’de gérmek miimkiindjir.

Sekil 2. Optimizasyon Seceneklerinin Etkin Sinir Egrisinde Gosterimi

E

Kaynak: Bolak, 1998.

Sekil 2’ye gore 1 numarali portfoy, rastgele konumlandirilmis olup, her bir
hisseye esit agirliklandirma yapilmis portfoyii;, 2 numarali portfoy, riski esit
agirliklandirma yapilmig portfoyiin riskine esit olacak sekilde getirisi maksimize edilmis
portfoyii; 3 numarali portfoy, getirisi esit agirliklandirma yapilmis portfoyiin getirisine
esit olacak sekilde riski minimize edilmis portfoyii; 4 numarali portfdy, herhangi bir
kisit uygulanmadan, riski minimize edilmis portfoyii ve son olarak 5 numarali portfoy
de Sharpe Orani1 maksimize edilmis portfoyii temsil etmektedir. Pratikte ¢ok daha farkl
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kisitlarla portféoy kurma imkani bulunmakla birlikte bu uygulamada, yukarida
tanimlanan portfoyler arasinda karsilastirma yapilmasi amaglanmaistir.

3.1.1. Esit Agirhklandirma Y 6ntemi

Bu yontem geleneksel portfoy teorisini temel almaktadir. Portfoy icerisinde
biitiin hisselerin esit oranda yer aldigi ve buna gore aslinda diger optimizasyon
seceneklerinde, referans deger olacak getiri ve risk degerleri, bu asamada elde
edilmektedir.

3.1.2. Risk Kisith Getiri Maksimizasyonu

Risk degeri, esit agirliklandirma yapilmis portfoyiin risk degerine esit olacak
sekilde portfoyiin getirisinin maksimize edildigi bir optimizasyon secenegidir. Burada
kisit denklemleri;

X. >0

> X =1

Op = O,
Amag fonksiyonu ise;

L nex = Hp

Xi : 1. hisseye portfoy icerisinde verilecek agirlik.
Op : Portfoyiin standart sapma degeri.
O, ¢ Bsit agirhiklandirma yontemi uygulanmus portfoyiin standart sapma degeri.

Mp : Portfoyiin getiri degeri.

3.1.3. Getiri Kisith Risk Minimizasyonu

Getiri degeri, esit agirhiklandirma yapilmis portfoyiin getiri degerine esit olacak
sekilde, portfoyiin riskinin minimize edildigi bir optimizasyon se¢enegidir. Burada kisit
denklemleri;

X. >0

> X =1
Hp = Hea

Amag fonksiyonu ise;
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Xi : 1. hisseye portfoy icerisinde verilecek agirlik.
Mp : Portfoyiin getiri degeri.
Mg, Bsit agirhiklandirma yontemi uygulanmus portfoyiin getiri degeri.

Op : Portfoyiin risk degeri.
3.1.4. Direkt Risk Minimizasyonu

Burada esit agirliklandirma yapilmis portfoyiin, risk ve getiri degerlerinden
herhangi biri referans olarak almmadan olusturulacak portfoyiin, riski minimize

edilmektedir. Burada kisit denklemleri;

X, >0

> X =1

Amag fonksiyonu ise;

X, : i. hisseye portfoy icerisinde verilecek agirlik.

Op : Portfoyiin risk degeri.

3.1.5. Sharpe Oram Maksimizasyonu

Burada esit agirliklandirma yapilmis portfoylin risk ve getiri degerlerinden
herhangi biri referans olarak alinmadan olusturulacak portfoyiin Sharpe Orani,
maksimize edilmektedir. Burada risksiz getiri orani1 hesaplanirken 1 yil vadeli devlet
tahvilinin giinliik getirileri kullanilmaktadir. Burada kisit denklemleri;

X, >0
> X =1
Amag fonksiyonu ise;

Z .. =S50

max p
Xi : 1. hisseye portfoy icerisinde verilecek agirlik.
SO, : PortfSyiin Sharpe Orani degeri.
3.2. BIST-30 Endeksine Belirtilen Optimizasyonlarin Uygulanmasi
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Bu béliimde, onceki baslikta bahsedilen optimizasyon segenekleri, BIST-30
endeksinin  01/07/2015 — 31/12/2015, 01/01/2015 - 31/12/2015, 01/01/2014 -
31/12/2015 ve 01/01/2013 — 31/12/2015 tarihleri arasindaki giinliik getiri degerlerine
uygulanmaktadir.

Buradan itibaren asagidaki kisaltmalardan faydalanilacaktir.
- Esit agirhiklandirma yontemi; EA,
- Risk kisith getiri maksimizasyonu; RKGM,
- Getiri kisith risk minimizasyonu; GKRM
- Direkt risk minimizasyonu; DRM
- Sharpe Oran1 maksimizasyonu SOM ifadeleri ile gosterilecektir.

BIST-30 endeksinin 01/07/2015 — 31/12/2015 tarihleri arasindaki giinliik
getirilerine uygulanan Ortalama-Varyans optimizasyonundan elde edilen yatirim
oranlar1 Tablo 2.’deki gibidir.

EA yontemi ile portfoyiin riski, en diisiik seviyede tutulabilse de ortalama getirisi
negatif bir deger almaktadir. Ancak GKRM’de, ayn1 seviyede getiri diizeyi i¢in, daha
diisiik risk seviyesinde bir portfoy olusturulmaktadir. Buna ek olarak DRM uygulanarak
hem portfoyiin getirisi biraz daha iyilestirilmis hem de risk seviyesi biraz daha asagiya
cekilmistir. Son olarak da RKGM uygulanarak riski esit agirliklandirma yapilmis
portfoyiin risk degerine esit olup, getirisi ¢ok daha yiiksek bir portfoy elde edilmistir.
RKGM’de ve SOM’da ayn1 hisselere yer verilmektedir ancak kisitlardan dolay: yatirim
oranlar1 birbirlerinden kiigiik farklilik géstermektedir.
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Tablo 2. BIST-30 Endeksinin 01/07/2015 — 31/12/2015 Tarihleri Arasindaki
Giinliik Getirilerine Uygulanan Ortalama-Varyans Optimizasyonu Sonuclari

Kaynak: Yazarlar tarafindan olusturulmustur.

EA RKGM GKRM DRM SOM

Kisith Degisken Yok c= p= Yok Yok

[Degiskenin Degeri Yok 0.01426172 -0.00099798 Yok Yok

Hisselerin Portfoy icerisindeki Oranlar
AKBNK 3.45% 0.00% 0.00% 0.00% 0.00%
ARCLK 3.45% 0.00% 0.00% 0.00% 0.00%
BIMAS 3.45% 10.46% 15.76% 31.09% 22.80%
CCOLA 3.45% 0.00% 5.80% 3.19% 0.00%
DOAS 3.45% 0.00% 0.00% 0.00% 0.00%
EKGYO 3.45% 0.00% 0.00% 0.00% 0.00%
ENKAI 3.45% 0.00% 26.34% 23.08% 0.00%
EREGL 3.45% 0.00% 3.34% 0.00% 0.00%
FROTO 3.45% 0.00% 4.31% 0.00% 0.00%
GARAN 3.45% 0.00% 0.00% 0.00% 0.00%
HALKB 3.45% 0.00% 0.00% 0.00% 0.00%
ISCTR 3.45% 0.00% 0.00% 0.00% 0.00%
KCHOL 3.45% 0.00% 0.00% 0.00% 0.00%
KOZAL 3.45% 0.00% 0.58% 0.00% 0.00%
KRDMD 3.45% 0.00% 0.00% 0.00% 0.00%
OTKAR 3.45% 0.00% 2.02% 8.42% 0.00%
PETKM 3.45% 89.54% 0.00% 8.08% 77.20%
SAHOL 3.45% 0.00% 0.00% 0.00% 0.00%
SISE 3.45% 0.00% 0.00% 0.00% 0.00%
TAVHL 3.45% 0.00% 13.46% 8.68% 0.00%
TCELL 3.45% 0.00% 9.13% 3.08% 0.00%
THYAO 3.45% 0.00% 0.00% 0.00% 0.00%
TKFEN 3.45% 0.00% 0.00% 0.00% 0.00%
TOASO 3.45% 0.00% 0.00% 0.00% 0.00%
TTKOM 3.45% 0.00% 17.09% 10.48% 0.00%
TUPRS 3.45% 0.00% 0.00% 1.65% 0.00%
ULKER 3.45% 0.00% 2.18% 2.23% 0.00%
VAKBN 3.45% 0.00% 0.00% 0.00% 0.00%
YKBNK 3.45% 0.00% 0.00% 0.00% 0.00%
> wi 100% 100% 100% 100% 100%
I -0.00099798 0.00104290 -0.00099798 | -0.00025398 | 0.00098425
P 0.01426172 0.01426173 0.01107354 0.01336693
Sharpe Oram -0.08961903 0.05348325 -0.11542122 -0.05024809
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BIST-30 endeksinin 01/01/2015 — 31/12/2015 tarihleri arasindaki giinliik
getirilerine uygulanan Ortalama-Varyans optimizasyonundan elde edilen yatirim

oranlar1 Tablo 3.’teki gibidir.

Tablo 3. BIST-30 Endeksinin 01/01/2015 — 31/12/2015 Tarihleri Arasindaki
Giinliik Getirilerine Uygulanan Ortalama-Varyans Optimizasyonu Sonugclari

Kaynak: Yazarlar tarafindan olusturulmustur.
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EA RKGM GKRM DRM SOM

Kisith Degisken Yok c= p= Yok Yok

Degiskenin Degeri Yok 0.01349571 | -0.00033150 Yok Yok

Hisselerin Portfoy icerisindeki Oranlari
AKBNK 3.45% 0.00% 0.00% 0.00% 0.00%
ARCLK 3.45% 0.00% 6.63% 8.08% 0.00%
BIMAS 3.45% 0.00% 14.81% 18.08% 0.00%
CCOLA 3.45% 0.00% 11.07% 5.99% 0.00%
DOAS 3.45% 0.00% 0.00% 0.00% 0.00%
EKGYO 3.45% 0.00% 0.00% 0.00% 0.00%
ENKAI 3.45% 0.00% 22.00% 22.21% 0.00%
EREGL 3.45% 0.00% 3.36% 0.00% 0.00%
FROTO 3.45% 0.00% 0.00% 0.00% 0.00%
GARAN 3.45% 0.00% 0.00% 0.00% 0.00%
HALKB 3.45% 0.00% 0.00% 0.00% 0.00%
ISCTR 3.45% 0.00% 0.00% 0.00% 0.00%
KCHOL 3.45% 0.00% 0.00% 0.00% 0.00%
KOZAL 3.45% 0.00% 0.00% 0.00% 0.00%
KRDMD 3.45% 0.00% 0.00% 0.00% 0.00%
OTKAR 3.45% 2.56% 0.00% 0.00% 0.00%
PETKM 3.45% 27.43% 1.35% 11.75% 18.51%
SAHOL 3.45% 0.00% 0.00% 0.00% 0.00%
SISE 3.45% 0.00% 0.00% 0.00% 0.00%
TAVHL 3.45% 0.00% 7.43% 9.64% 0.00%
TCELL 3.45% 0.00% 12.14% 9.36% 0.00%
THYAO 3.45% 0.00% 0.00% 0.00% 0.00%
TKFEN 3.45% 0.00% 8.62% 2.74% 0.00%
TOASO 3.45% 30.15% 0.00% 0.00% 36.13%
TTKOM 3.45% 0.00% 7.91% 6.31% 0.00%
TUPRS 3.45% 39.87% 0.00% 0.00% 45.37%
ULKER 3.45% 0.00% 4.68% 5.86% 0.00%
VAKBN 3.45% 0.00% 0.00% 0.00% 0.00%
YKBNK 3.45% 0.00% 0.00% 0.00% 0.00%
>'wi 100% 100% 100% 100% 100%
n -0.00033150 | 0.00097755 | -0.00033150 | -0.00005898 | 0.00102674
) 0.01349571 | 0.01349671 | 0.01047073 0.01405953
Sharpe Oram | -0.04407440 | 0.05291867 | -0.05680747 | -0.03120544
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EA yontemi ile portfoyiin riski en diisiik seviyede tutulabilse de ortalama getirisi
negatif bir deger almaktadir. Ancak GKRM ayni1 seviyede getiri diizeyi i¢in daha diigiik
risk seviyesinde bir portfoy olusturulmaktadir. Buna ek olarak DRM uygulanarak hem
portfoyiin getirisi biraz daha iyilestirilmis hem de risk seviyesi biraz daha asagiya
cekilmistir. Son olarak da RKGM uygulanarak riski esit agirliklandirma yapilmis
portfoyiin risk degerine esit olup, getirisi ¢cok daha yiiksek bir portfoy elde edilmistir.
RKGM’de ve SOM’da OTKAR hissesi hari¢ ayn1 hisselere yer verilmektedir ancak
kisitlardan dolay1 yatirim oranlari birbirlerinden kiigiik farklilik géstermektedir.

BIST-30 endeksinin 01/01/2014 — 31/12/2015 tarihleri arasindaki giinliik
getirilerine uygulanan Ortalama-Varyans optimizasyonundan elde edilen yatirim
oranlar1 Tablo 4.’teki gibidir.

EA yontemi ile portfoyiin riski diisiik seviyede tutulabilse de GKRM’de ayni
seviyede getiri diizeyi i¢in daha diisiik risk seviyesinde bir portfdy olusturulmaktadir.
Buna ek olarak RKGM uygulanarak riski EA yapilmis portfoyiin risk degerine esit,
getirisi iyilestirilmis bir portfoy elde etmek miimkiindiir. RKGM’de ve SOM’da
BIMAS ve FROTO hisseleri hari¢ ayn1 hisselere yer verilmektedir; ancak, kisitlardan
dolay1 yatirim oranlar1 birbirinden farklilik gostermektedir.
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Tablo 4. BIST-30 Endeksinin 01/01/2014 — 31/12/2015 Tarihleri Arasindaki
Giinliik Getirilerine Uygulanan Ortalama-Varyans Optimizasyonu Sonuclari

EA RKGM GKRM DRM SOM
Kisith Degisken Yok c= p= Yok Yok
Degiskenin Degeri Yok 0.01292955 | 0.00048338 Yok Yok

Hisselerin Portfoy icerisindeki Oranlar

AKBNK 3.45% 0.00% 0.00% 0.00% 0.00%
ARCLK 3.45% 0.00% 3.83% 4.07% 0.00%
BIMAS 3.45% 2.06% 15.06% 14.99% 0.00%
CCOLA 3.45% 0.00% 5.06% 8.70% 0.00%
DOAS 3.45% 13.21% 0.00% 0.00% 18.07%
EKGYO 3.45% 0.00% 0.00% 0.00% 0.00%
ENKAI 3.45% 0.00% 11.44% 12.88% 0.00%
EREGL 3.45% 16.90% 10.49% 8.54% 13.45%
FROTO 3.45% 0.43% 4.81% 3.70% 0.00%
GARAN 3.45% 0.00% 0.00% 0.00% 0.00%
HALKB 3.45% 0.00% 0.00% 0.00% 0.00%
ISCTR 3.45% 0.00% 0.00% 0.00% 0.00%
KCHOL 3.45% 0.00% 3.27% 2.54% 0.00%
KOZAL 3.45% 0.00% 1.07% 1.81% 0.00%
KRDMD 3.45% 0.00% 0.00% 0.00% 0.00%
OTKAR 3.45% 21.08% 3.60% 1.55% 24.76%
PETKM 3.45% 0.00% 1.99% 1.75% 0.00%
SAHOL 3.45% 0.00% 0.00% 0.00% 0.00%
SISE 3.45% 0.00% 0.00% 0.00% 0.00%
TAVHL 3.45% 8.41% 7.78% 7.18% 3.18%
TCELL 3.45% 0.00% 13.52% 15.20% 0.00%
THYAO 3.45% 0.00% 0.00% 0.00% 0.00%
TKFEN 3.45% 0.00% 0.00% 0.95% 0.00%
TOASO 3.45% 7.36% 0.00% 0.00% 7.20%
TTKOM 3.45% 0.00% 4.84% 5.96% 0.00%
TUPRS 3.45% 30.54% 6.63% 3.58% 33.34%
ULKER 3.45% 0.00% 6.61% 6.62% 0.00%
VAKBN 3.45% 0.00% 0.00% 0.00% 0.00%
YKBNK 3.45% 0.00% 0.00% 0.00% 0.00%
> wi 100% 100% 100% 100% 100%
I 0.00048338 | 0.00117789 | 0.00048338 | 0.00036894 | 0.00126806
P 0.01292955 | 0.01293055 | 0.01020807 0.01377179
Sharpe Oram 0.01739125 | 0.07110049 | 0.02202777 | 0.01086436

Kaynak: Yazarlar tarafindan olusturulmustur.
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BIST-30 endeksinin 01/01/2013 — 31/12/2015 tarihleri arasindaki giinliik
getirilerine uygulanan Ortalama-Varyans optimizasyonundan elde edilen yatirim
oranlar1 Tablo 5.’teki gibidir.

Tablo 5. BIST-30 Endeksinin 01/01/2013 — 31/12/2015 Tarihleri Arasindaki
Giinliik Getirilerine Uygulanan Ortalama-Varyans Optimizasyonu Sonugclari

EA RKGM GKRM DRM SOM
Kisith Degisken Yok c= p= Yok Yok
Degiskenin Degeri Yok 0.01509761 | 0.00027535 Yok Yok

Hisselerin Portfoy icerisindeki Oranlari

AKBNK 3.45% 0.00% 0.00% 0.00% 0.00%
ARCLK 3.45% 0.00% 1.26% 1.31% 0.00%
BIMAS 3.45% 1.35% 14.17% 14.14% 0.00%
CCOLA 3.45% 0.00% 8.22% 8.16% 0.00%
DOAS 3.45% 0.00% 0.00% 0.00% 0.00%
EKGYO 3.45% 0.00% 0.00% 0.00% 0.00%
ENKAI 3.45% 0.21% 15.28% 15.20% 0.00%
EREGL 3.45% 19.48% 11.37% 11.51% 7.86%
FROTO 3.45% 2.58% 0.00% 0.00% 0.00%
GARAN 3.45% 0.00% 0.00% 0.00% 0.00%
HALKB 3.45% 0.00% 0.00% 0.00% 0.00%
ISCTR 3.45% 0.00% 0.00% 0.00% 0.00%
KCHOL 3.45% 0.00% 0.00% 0.00% 0.00%
KOZAL 3.45% 0.00% 1.92% 1.74% 0.00%
KRDMD 3.45% 0.00% 0.00% 0.00% 0.00%
OTKAR 3.45% 14.17% 0.00% 0.00% 23.47%
PETKM 3.45% 0.17% 4.48% 4.52% 0.00%
SAHOL 3.45% 0.00% 0.00% 0.00% 0.00%
SISE 3.45% 0.00% 0.00% 0.00% 0.00%
TAVHL 3.45% 22.271% 1.48% 1.69% 30.28%
TCELL 3.45% 0.00% 21.14% 20.93% 0.00%
THYAO 3.45% 0.00% 0.00% 0.00% 0.00%
TKFEN 3.45% 0.00% 0.00% 0.00% 0.00%
TOASO 3.45% 6.73% 0.00% 0.00% 12.88%
TTKOM 3.45% 0.00% 8.61% 8.39% 0.00%
TUPRS 3.45% 8.77% 4.23% 4.38% 0.00%
ULKER 3.45% 24.271% 7.83% 8.02% 25.51%
VAKBN 3.45% 0.00% 0.00% 0.00% 0.00%
YKBNK 3.45% 0.00% 0.00% 0.00% 0.00%
>'wi 100% 100% 100% 100% 100%
n 0.00027535 | 0.00098921 | 0.00027435 | 0.00028313 | 0.00113739
) 0.01509761 | 0.01509861 | 0.01195290 0.01678161
Sharpe Orani 0.00249028 | 0.04977028 | 0.00306179 | 0.00379681

Kaynak: Yazarlar tarafindan olusturulmustur.
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EA yontemi ile portfoyiin riski diigiik seviyede tutulabilse de GKRM’de ayni
seviyede getiri diizeyi igin daha diisiik risk seviyesinde bir portfoy olusturulmaktadir.
Buna ek olarak RKGM uygulanarak riski esit agirhiklandirma yapilmis portfoyiin risk
degerine esit, getirisi iyilestirilmis bir portfoy elde etmek miimkiindiir.

3.3. Bulgularin Test Edilmesi ve Degerlendirilmesi

Bu boéliimde, gecmis doneme ait 4 farkli veri doneminden elde edilen yatirim
oranlar1 ile olusturulan portfoyler, 01/01/2016 — 31/12/2016 tarihleri arasmdaki BIST-
30 endeksinin getiri ve risk degerleri baz alinarak; getiri degerine, risk degerine ve
Sharpe Orani degerine gore test edilmektedir. Burada 6ncelikli olarak ama¢ Markowitz
tipi modern portfoy yaklagimi ile kurulan portfoylerin geleneksel basit ¢esitlendirme
yaklagimi ile kurulan portféyden daha iyi performans saglayip saglamadigini gérmektir.
Daha sonra ise, hangi veri setine gdre yapilan optimizasyondan elde edilen yatirim
oranlarinin 1 y1l vadeli yatirim tahmininde daha basarili oldugunu test etmek ve hangi
optimizasyon segeneginin daha iyi sonuglar sagladigini incelemektir.

3.3.1. Optimizasyon Seceneklerinin Test Edilmesi

Bu asamada geleneksel portfoy yaklagimi baz alinarak yapilan EA yontemi,
modern portfdy teorisi baz alinarak uygulanan RKGM, GKRM, DRM ve SOM her bir
zaman periyoduna gore kendi i¢inde incelenecek ve hangi optimizasyon seceneginin
daha iyi sonug verdigi gézlemlenecektir.

Tablo 6.°da 01/07/2015 — 31/12/2015 tarihleri arasindaki BIST-30 endeksinin
getirilerine uygulanan optimizasyon sonuglarindan elde edilen yatirim oranlarinin
01/01/2016 — 31/12/2016 tarihleri arasindaki endeks degerlerine uygulanmasiyla elde
edilen sonug, test edilmektedir. Buna gore en yiiksek getirili portfoy, RKGM
uygulanarak olusturulan portfoyden; en diisiik riskli portfoy, DRM uygulanarak
olusturulan portfoyden; en yiiksek Sharpe Oranli portfoy ise RKGM uygulanarak
olusturulan portfdyden elde edilmektedir.
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Tablo 6. 01/07/2015 — 31/12/2015 Tarihleri Arasindaki BIST-30 Endeksinin
Getirilerine Uygulanan Optimizasyon Sonuclarindan Elde Edilen Yatirnm
Oranlarimin 01/01/2016 —31/12/2016 Tarihleri Arasindaki Endeks Degerlerine

Kaynak: Yazarlar tarafindan olusturulmustur.

Uygulanmasi
EA RKGM GKRM DRM SOM
u 0.00078 0.00112 0.00052 0.00059 0.00104
o 0.01289 0.01589 0.01193 0.01466
S.0. 0.04049 0.02133 0.02902 0.05332

Tablo 7.’de 01/01/2015 — 31/12/2015 tarihleri arasindaki BIST-30 endeksinin

getirilerine uygulanan optimizasyon sonuglarindan elde edilen yatirim oranlarinin
01/01/2016 — 31/12/2016 tarihleri arasindaki endeks degerlerine uygulanmasiyla elde
edilen sonug, test edilmektedir. Buna gore en yiksek getirili portfdy, RKGM
uygulanarak olusturulan portfoyden; en diisiik riskli portfoy, DRM uygulanarak
olusturulan portfoyden; en yiiksek Sharpe Oranli portfoy ise RKGM uygulanarak
olusturulan portfoyden elde edilmektedir.

Tablo 7. 01/01/2015 — 31/12/2015 Tarihleri Arasindaki BIST-30 Endeksinin
Getirilerine Uygulanan Optimizasyon Sonuclarindan Elde Edilen Yatirim
Oranlarimin 01/01/2016 — 31/12/2016 Tarihleri Arasindaki Endeks Degerlerine

Uygulanmasi
EA RKGM GKRM DRM SOM
il 0.00078 0.00103 0.00073 0.00067 0.00098
z 0.01289 0.01305 0.01164 0.01367
S.0. 0.04049 0.04053 0.03618 0.05242

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 8.°de 01/01/2014 — 31/12/2015 tarihleri arasindaki BIST-30 endeksinin
getirilerine uygulanan optimizasyon sonuglarindan elde edilen yatirim oranlarinin
01/01/2016 — 31/12/2016 tarihleri arasindaki endeks degerlerine uygulanmasiyla elde
edilen sonug, test edilmektedir. Buna gore en yiiksek getirili portfoy, RKGM
uygulanarak olusturulan portfoyden; en disiik riskli portfoy, GKRM uygulanarak
olusturulan portfoyden; en yiiksek Sharpe Oranli portfoy ise RKGM uygulanarak
olusturulan portfoyden elde edilmektedir.
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Tablo 8. 01/01/2014 — 31/12/2015 Tarihleri Arasindaki BiST-30 Endeksinin
Getirilerine Uygulanan Optimizasyon Sonuclarindan Elde Edilen Yatirnm
Oranlarimin 01/01/2016 — 31/12/2016 Tarihleri Arasindaki Endeks Degerlerine

Uygulanmasi
EA RKGM GKRM DRM SOM
I 0.00078 0.00100 0.00071 0.00065 0.00099
z 0.01289 0.01270 0.01154 0.01263
S.0. 0.04049 0.03880 0.03329 0.05737

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 9.°da 01/01/2013 — 31/12/2015 tarihleri arasmdaki BIST-30 endeksinin
getirilerine uygulanan optimizasyon sonuglarmm elde edilen yatirrm oranlar
01/01/2016 — 31/12/2016 tarihleri arasindaki endeks degerlerine uygulanmasiyla elde
edilen sonuc test edilmektedir. Buna gore en yiiksek getirili portfoy, RKGM
uygulanarak olusturulan portfoyden; en diisiik riskli portfoy, DRM uygulanarak
olusturulan portfoyden; en yiiksek Sharpe Oranli portfdy ise EA uygulanarak
olusturulan portfoyden elde edilmektedir.

Tablo 9. 01/01/2013 — 31/12/2015 Tarihleri Arasindaki BIST-30 Endeksinin
Getirilerine Uygulanan Optimizasyon Sonuc¢larindan Elde Edilen Yatirnm
Oranlarimin 01/01/2016 — 31/12/2016 Tarihleri Arasindaki Endeks Degerlerine

Uygulanmasi
EA RKGM GKRM DRM SOM
H 0.00078 0.00080 0.00068 0.00068 0.00064
X 0.01289 0.01370 0.01125 0.01455
g 0.03929 0.03700 0.03694 0.02607

Kaynak: Yazarlar tarafindan olusturulmustur.

3.3.2. Veri Donemlerinin Test Edilmesi

Bu boliimde, 4 farkli, ama birbirini kapsayan tarihlerdeki, veri setine uygulanan
optimizasyonlardan elde edilen portfoyler, 01/01/2016 — 31/12/2016 tarihleri arasindaki
endeks degerlerine gore test edilecektir. Her optimizasyon secenegine gore hangi veri
doéneminin daha iyi sonug verdigi gdzlemlenecektir.

Tablo 10.’da BIST-30 endeksinin 4 farkli veri setine uygulanan risk kisith getiri
maksimizasyonundan elde edilen yatirim oranlari 01/01/2016 — 31/12/2016 tarihleri
arasindaki BIST-30 endeks degerlerine uygulanmistir. Buna gore, ortalama getiri
bakimindan incelendiginde en iyi getirili portfdy sirasiyla 6 aylik, 1 yillik, 2 yillik ve 3
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yillik verilere uygulanan risk kisitli getiri maksimizasyonundan elde edilmektedir.
Sharpe Oran1 bakimindan incelendiginde en yiiksek Sharpe Oranina sahip portfoy
sirastyla 6 aylik, 1 yillik, 2 yillik ve 3 yillik getirilere uygulanan risk kisith getiri
maksimizasyonundan elde edilmektedir. Yani risk kisith getiri maksimizasyonu
yontemiyle getiri maksimize edilmeye calisilacaksa veri setinin daha kisa siireli
alinmasi gerekmektedir. Optimizasyonun amaci getiri maksimizasyonu iizerine oldugu
icin risk degerlerinde bir inceleme yapilmasina gerek yoktur.

Tablo 10. Risk Kisith Getiri Maksimizasyonuna Gore Elde Edilen Yatirim
Oranlarimn 01/01/2016 — 31/12/2016 Tarihleri Arasindaki BIST-30 Endeks
Degerlerine Uygulanmasi

6 Aylik 1 Yillik 2 Yillik 3 Yillik
M 0.00120 0.00103 0.00100 0.00080
z 0.01589 0.01305 0.01270 0.01370
S.0. 0.05902 0.05881 0.05836 0.03929

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 11.’de BIST-30 endeksinin 4 farkl veri setine uygulanan getiri kisitl risk
minimizasyonundan elde edilen yatirnm oranlart 01/01/2016 — 31/12/2016 tarihleri
arasindaki BIST-30 endeks degerlerine uygulanmustir. Buna gore risk degeri agisindan
bakildiginda en diisiik riskli portfoy sirasiyla 3 yillik, 2 yillik, 1 y1llik ve 6 aylik verilere
uygulanan getiri kisith risk minimizasyonundan elde edilmektedir. Yani getiri kisith
risk minimizasyonu yontemiyle risk minimize edilmeye calisilacaksa veri setinin daha
uzun siireli alinmasi gerekmektedir. Optimizasyonun amaci risk minimizasyonu iizerine
oldugu i¢in getiri ve Sharpe Orani degerlerinde bir inceleme yapilmasina gerek yoktur.

Tablo 11. Getiri Kisith Risk Minimizasyonuna Gére Elde Edilen Yatirim
Oranlarimin 01/01/2016 — 31/12/2016 Tarihleri Arasindaki BIST-30 Endeks
Degerlerine Uygulanmasi

6 Aylik 1 Yillik 2 Yilik 3 Yillik
il 0.00052 0.00073 0.00071 0.00068
z 0.01193 0.01164 0.01143 0.01125
S.0. 0.02133 0.04053 0.03880 0.03700

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 12.’de BiST-30 endeksinin 4 farkhi veri setine uygulanan direkt risk
minimizasyonundan elde edilen yatirim oranlari 01/01/2016 — 31/12/2016 tarihleri
arasindaki BIST-30 endeks degerlerine uygulanmistir. Buna gére risk degeri agisindan
bakildiginda en diisiik riskli portfoy sirasiyla 6 aylik, 3 yillik, 1 yillik ve 2 yillik verilere
uygulanan direkt risk minimizasyonundan elde edilmektedir. Burada en diigiik riskli
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portfoyii en kisa siireli olan veri seti saglamaktadir. Tam sirastyla olmasa da veri seti
uzadikca risk degeri yiikselmektedir. Burada da optimizasyonun amaci risk
minimizasyonu iizerine oldugu igin getiri ve Sharpe Orani degerlerinde bir inceleme
yapilmasina gerek yoktur.

Tablo 12. Direkt Risk Minimizasyonuna Gore Elde Edilen Yatirim Oranlarinin
01/01/2016 — 31/12/2016 Tarihleri Arasindaki BIST-30 Endeks Degerlerine

Uygulanmasi
6 Aylik 1 Yillik 2 Yillik 3 Yillik
u 0.00059 0.00067 0.00065 0.00068
z 0.01121 0.01127 0.01154 0.01124
S.0. 0.02902 0.03618 0.03329 0.03694

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 13.’te BIST-30 endeksinin 4 farkli veri setine uygulanan Sharpe Orami
maksimizasyonundan elde edilen yatirim oranlar1 01/01/2016 — 31/12/2016 tarihleri
arasindaki BIST-30 endeks degerlerine uygulanmistir. Buna gore, ortalama getiri
bakimindan incelendiginde en iyi getirili portfoy sirasiyla 6 aylik, 2 yillik, 1 yillik ve 3
yillik verilere uygulanan Sharpe Orani maksimizasyonundan elde edilmektedir. Risk
degeri bakimmdan incelendiginde en diisiik riskli portfoy sirasiyla 2 yillik, 1 yillik, 3
yillik ve 6 aylik verilere uygulanan Sharpe Orant maksimizasyonundan elde
edilmektedir. Sharpe Orani bakimindan incelendiginde en yiiksek Sharpe Oranina sahip
portfoy sirasiyla 2 yillik, 6 aylik, 1 yillik ve 3 yillik getirilere uygulanan Sharpe Orant
maksimizasyonundan elde edilmektedir. Sharpe Oran1 maksimizasyonunda getiri, veri
seti ne kadar kisaysa o derece basarili sonuglar verse de risk degeri agisindan
incelendiginde, veri seti agisindan herhangi bir iligki s6z konusu degildir. Sharpe Orani
acisindan bir inceleme yapildiginda ise en uzun siireli veri seti en kotii Sharpe Orani
degerini vermektedir.

Tablo 13. Sharpe Oram Maksimizasyonuna Gore Elde Edilen Yatirim Oranlarinin
01/01/2016 — 31/12/2016 Tarihleri Arasindaki BIST-30 Endeks Degerlerine

Uygulanmasi
6 Aylik 1 Yillik 2 Yilik 3 Yillik
u 0.00104 0.00098 0.00099 0.00064
z 0.01466 0.01367 0.01263 0.01455
S.0. 0.05332 0.05242 0.05737 0.02607

Kaynak: Yazarlar tarafindan olusturulmustur.
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SONUC

Bu c¢alismada iki farkli durumun incelendigi goriilmektedir. Birinci durumda,
yatirimcinin ama¢ fonksiyonuna gore hangi optimizasyon seceneginin kullanilmasi
gerektigi durumu gézlemlenmistir. Getirisini maksimize etmek isteyen bir yatirimer igin
dort veri setinde de en iyi sonucu, risk kisitli getiri maksimizasyonu ile olusturulan
portfoy saglarken; en kotii sonucu, getiri kisithi risk minimizasyonu ile olusturulan
portfoyler vermektedir. Riskini minimize etmek isteyen bir yatirimci igin dort veri
setinde de en iyi sonucu direkt risk minimizasyonu ve getiri kisith risk minimizasyonu
ile olusturulan portfoyler saglamaktadir. Sharpe Oranini maksimize etmek, yani bir
birim risk bagina elde edilecek getiriyi maksimize etmek isteyen yatirimer tipi, i¢in
genellikle en iyi sonucu, risk kisitli getiri maksimizasyonu ile olusturulan portfoy
saglamaktadir.

ikinci durumda ise, yatirrmet tipine gére hangi veri setinin kullanilmas gerektigi
gozlemlenmigstir. Belirli bir getiri diizeyinde, diisiik riskli bir portfoy olusturmak isteyen
bir yatirimci, kullanacagi veri setini, uzun siireli tutmalidir. Veri seti, kademeli olarak
kisaldiginda, olusacak portfoylin riski de kademeli olarak artmaktadir. Direkt olarak
riski minimize edip, sonrasinda bu kisit altinda yiiksek getirili ve yiiksek Sharpe Oranli
bir portfy olusturmak isteyen yatirimci da uzun siireli bir veri setini tercih etmelidir.
En uzun siireli veri seti kullanilarak elde edilen portfdyiin getiri ve Sharpe Orani degeri
en bilyiik iken, en kisa siireli veri seti kullanilarak elde edilen portfoyiin getiri ve Sharpe
Orani degeri en kiiciiktiir. Belirli bir risk diizeyinde yiiksek getirili ve yiiksek Sharpe
Oranina sahip bir portfoy olusturmak isteyen bir yatirimci kullanacagi veri setini kisa
vadeli segmelidir. Veri seti kademeli olarak uzadiginda olusacak portfoyiin getiri degeri
ve Sharpe Orani da kademeli olarak azalmaktadir. Direkt olarak Sharpe Oranini
maksimize edip sonrasinda bu kisit altinda, yiiksek getirili portfoy olusturmak isteyen
yatirimcl ise kisa siireli veri setini kullanmalidir. En kisa siireli veri seti kullanilarak
elde edilen portfoyiin getiri degeri, en yiiksek iken; en uzun siireli veri seti ile
olusturulan portfoyiin getiri degeri ise en diisiiktiir.

Caligmanin  sonuglarinin  Campbell vd. (2001)’den bir miktar farklilagtigi
soylenebilir. Campbell vd. (2001)’nin, ABD piyasasindaki hisse senedi ve tahvilleri ele
alarak yaptig1 calismada optimal portfoyii elde etmek igin yatirim siiresinin
uzunlugunun oldukga biiyiik bir 6nem teskil ettigini belirtmelerine ragmen bu ¢aligmada
kullanilan veri setinin her durumda uzun tutulmasina gerek olmadigi, aksine bazi
durumlarda kisa siireli veri setinin kullanilmas1 gerektigi gosterilmistir. Buna ek olarak
ABD gibi gelismis ekonomilerde sabit bir sonu¢ mevcutken, Tiirkiye gibi ekonomisi
stirekli degiskenlik gosteren tilkelerde sonuglarin degisken oldugu diisiiniilmektedir.
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Korhan (2013), yaptig1 ¢calismada kisa siireli yatirimlar i¢in daha uzun siireli veri
setinin kullanilmasini, uzun vadeli yatirnmlar igin ise daha kisa siireli veri setinin
kullanilmasini 6nermistir. Ancak bizim makalemizde bir yil siireli bir yatirim igin getiri
degeri ve Sharpe Orami baz alinarak bakildiginda daha kisa siireli veri setinin
kullanilmas: gerektigi, risk degeri baz alinarak bakildiginda ise daha uzun siireli veri
setinin kullanilmasi gerektigi tespit edilmistir.

Gelecek caligmalarda farkli veri dénemleri ve farkl: iilke endeksleri ile yapilacak
calismalar da incelenerek, model sonuglar1 daha giivenilir hale getirilebilir.
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seviyede beta katsayilarina sahip
hisse senetlerinin kisa ve uzun dénem
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Calisma, Borsa Istanbul  Sinai
Endeksi’nde faaliyet gosteren 123  firmay
kapsamakta olup, Beta katsayilart ve ddonemsel
getirilerin  hesaplanmasinda 2010-2017  yillan
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GIRiS

Finansal piyasalardaki bireysel ve kurumsal yatirimcilarin karsilagtiklart
zorluklarin basinda yatirnmlarin1 hangi varlik gruplarina yapacaklarina karar verme
sorunsalidir. Eger yatirimcilar yiiksek getiri bekliyorlarsa getirisi yiiksek bununla
beraber riski de yiiksek yatirim araci olan hisse senetlerine yogunlasmalidir. Pekala bu
yatirimcilar hisse senetlerini nasil segeceklerdir? Hisse senetlerini segerken nelere
dikkat edeceklerdir? Getirileri yiiksek olmasma ragmen riski de yiiksek olan bu
varliklardan olusan porfoyleri nasil olusturacaklardir? Finans literatiiriinde yillar
boyunca bu sorularin cevaplar1 aranmugtir. Geleneksel kuramlar hisse senedi
portfoylerindeki varlik sayisiyla portfoy riskliliinin ters orantili oldugunu, yani portfoy
karmasmdaki hisse senedi ¢esitliligi arttikga riskin azalacagmni savunmuslardir. Ayrica
portfoyiin riskinin portfoyii olusturan menkul kiymetlerin risklerinin agirlikli ortalamasi
olacagini iddia etmislerdir. Bu geleneksel kuramcilarm etkisi 1952 yilina kadar devam
etmigtir.

Harry Markowitz 1952 yilinda portfoy se¢imi hakkinda yazdigi bir makaleyle
finans alaninda yeni bir doneme kap1 agmis ve bu yaymla modern portfdy teorilerinin
gelisiminde 6nemli bir rol iistlenmistir. Markowitz yaptigi calismada portfoyiin riskinin,
portfoyii olusturan varliklarin risklerinin agirlikli ortalamasi oldugunu reddederek,
portfoyiin riskinin iyi bir gesitlendirmeyle azaltilabilecegini iddia etmis ve savim
varliklar arasindaki korelasyon katsayisini kullanarak ispat etmistir. Markowitz’in bu
bilimsel yaklasgimiyla beraber modern portfoy teorilerine gecis yapilmistir. Dénemin
sartlarindan Markowitz’in ortalama varyans teorisinin bilgisayar teknolojisinin heniiz
gelismemis olasindan dolay1 pratikte kullaniminin zor olmasi ve neredeyse sadece riskli
varlik olan hisse senetlerine yonelmesinden dolayr akademisyenler tarafindan
elestirilmistir. Daha sonra gelistirilen modellerle Ortalama — Varyans teoremi daha basit
hale getirilmeye calisilmistir. Cok sayida farkli ¢alisma ile hisse senedi fiyat
hareketlerini inceleyen arastirmacilar, hisse senedi getirisi ile Pazar getirisi arasindaki
iliskiyi ifade eden beta () katsayisini hesaplamaya ve betalarin gelecekteki
hareketlerini tahmin etmeye ¢alismuslardir. (Tobin vd., 1958: 24) tarafindan gelistirilen
Sermaye Varliklarin1 Fiyatlama Modeli (Capital Asset Pricing Model-CAPM) riskli
varliklarin fiyatlandirmasinda en yaygin kullanilan bir model olma 6zelligini gostermis
olup, beta katsayisiyla portfoy seciminde ortaya c¢ikan zorluklar1 6nemli Olgiide
azaltmastir.

Bu calismada pazar getirisi ile hisse senedi getirisi arasindaki iligkiyi gosteren
beta katsayilarini kullanarak olusturulan portfoylerin kisa ve uzun vadeli performanslari
analiz edilerek, bu portfoylerin piyasadan daha yiiksek getiri elde edip etmedikleri
arastirilacaktir. Calisma genel itibariyle ii¢ asamadan olusmaktadir. ilk asamada Borsa
Istanbul Simnai endeksinde faaliyet gdsteren firmalarin beta katsayilar1 hesaplanmis,

Hacettepe Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi |
Cilt 38, Say: 1, 2020
169



YILDIRIM, EREN | The Performance Analysis of Beta Portfolios: The Case of Borsa Istanbul

ikinci asamada diisiik, orta ve yiiksek betali portfoylerin belirlenmesi i¢in kiimeleme
analizi yapilmistir. Son asamada ise s6z konusu portfoylerin uzun ve kisa dénem
performanslar1 incelenmistir.

1. LITERATUR INCELEMESI

Sharpe ve Lintner tarafindan gelistirilen Sermaye Varliklarmi Fiyatlama Modeli
(CAPM) finans teorisi ve pratigi lizerinde biiyiik bir etki yaratmistir. Modelin yaygin
popiilerligi, sezgisel kullanim ve hesaplama kolayligindan kaynaklanmaktadir. CAPM'e
gore, bir varligin getirisi, risksiz faiz orani ile beta katsayisi ile ¢arpilmig risk priminin
toplamina esittir. Risk primi ise pazarin getirisi ile risksiz faiz orani arasindaki farktir.
Bu model rasyonel riskli yatirimeilarin risklerini cesitlendirdigi varsayimina
dayanmaktadir. Beta katsayis1 ise bir hisse senedi veya yatirim portfGyiiniin pazar
portfoyii ile olan iligkisi ya da pazar portfoyiine olan hassasiyetini gostermektedir. Pazar
modelinde kullanilan beta katsayis1 menkul kiymet analizi ve portfoy ile ilgili bir risk
Olcilisii olarak genis ¢apta kabul gdrmiistiir. Beta katsayisim1 kullanarak gelecekteki
portfoy risk ve getirisini tahmin edebilmenin en Snemli kosulu gelecegi makul bir
sekilde 6ngorebilmektir. Yani volatilitenin yiiksek oldugu piyasalarda beta katsayisini
kullanarak tahmin yapabilmek c¢ok zordur. Portfoy yoneticisi gelecekteki beta
katsayilarin1 tahmin edemezse, modern sermaye piyasasi teorisinin bu asamasinin
uygulanabilirligini daraltir. Yapilan calismalarda Ongoriilebilirligin  diisiik oldugu
donemlerde zaman serisi modellerini kullanarak yapilan beta tahminlerinin ¢ok basarili
olmadig tespit edilmistir (Klemkosky, Martin, 1975: 1123).

Finansal risk modellerinde riski dl¢en beta veya betalarin tahmininde bilinmesi
gereken en temel 6zelligi toplam riskten ziyade, cesitlendirilmis bir portfoydeki ilave
riski Olgmeleridir. Yani bir yatirnm tek basina degerlendirildiginde yiiksek riskli
goriiniirken, pazara gore diisiik riskli olabilmektedir (Damadoran, 1999: 4).

Blume (1971: 9) ve Levy (1971: 60) yaptiklari ¢aligmalarda tek varlik {izerinden
ve tek periyotlu beta katsayilarma ait tahminlerin sonraki dénemdeki betalar1 tahmin
etmede basarisiz olduklarini, bununla beraber portfoydeki varlik sayisinin artmasiyla
yapilan tahminlerin daha iyi oldugunu tespit etmislerdir.

Black vd. (1972: 42), Miller, Scholes (1972: 23) Amerika’da 1931-1965 yillarimni
kapsayan calismalarinda yiiksek ve diisiik beta katsayilarina sahip hisse senetlerinin
tahmin giiclinii 6lgmek i¢in yaptiklar analizde, diisiik betali hisse senetlerinin sermaye
varliklar1 fiyatlama modelinin en 6nemli tahmincisi oldugunu tespit etmislerdir. Ayn1
donemler icin yiiksek betali hisse senetlerinin ise tahmin giicliniin zayif oldugunu ifade
etmislerdir.

Hacettepe University Journal of Economics and Administrative Sciences
Vol 38, Issue 1, 2020
170



Beta Portfoylerin Performans Analizi: Borsa Istanbul Ornegi | YILDIRIM, EREN

Sharpe, Cooper (1972: 46-47), 1931-1967 willar1 arasindaki aylik verileri
kullanarak CAPM yaklagimint New York Borsasi’nda islem goéren tiim isletmeler
iizerinde test etmisler ve gergeklesen getirilerin %95’ inden fazlasinin betalarla
aciklanabildigini saptamiglardir. Fama, Macbeth (1973: 630), yaptiklar1 ¢alismada
benzer sonuglara ulagmuistir.

Fama, French (1992: 460) Amerika’da beta ve getiriler arasindaki iliskiyi
incelemek amaciyla 1963-1990 yillarini kapsayan bir ¢alisma yapmis ve iki degisken
arasinda herhangi bir iligkinin olmadigi sonucuna ulasmistir. Bu sonuglara ii¢ cepheden
itiraz edilmistir. Itirazlardan birincisine gére Amihud vd. (1992: 1-2), ayn1 veriler
tizerinden farkll istatistiki teknikleri kullanarak yaptiklari g¢alismada betalardaki
farkliliklarin zaman igindeki geri doniislerdeki farkliliktan kaynaklandigini sonucuna
ulagmislardir. Ikinci itiraz Kothari, Shanken (1995: 58) tarafindan yapilmustir. Bu
akademisyenler betalar1 kisa araliklar yerine yillik veriler lizerinden tahmin etmigler ve
getirilerdeki farkliligin  6nemli bir kismmin betalar tarafindan acgiklanabildigi
gozlemlemislerdir. Uciincii itiraz ise Chan, Lakonishok (1993: 173) tarafindan
yapilmistir. Yazarlar 1926’dan 1991°e kadar olan daha uzun bir donemi incelemistir.
Yaptiklar1 ¢alismanin sonucunda beta ve getiriler arasindaki pozitif iliskinin sadece
1982’den sonraki dénemde bozuldugunu tespit etmiglerdir. Bunun yaninda calismada
ulasilan bagka bir sonug ise, 1926-1991 periyodunda yiiksek betali yani yiiksek riskli
firmalarin olagan iistii piyasa kosullarinda 10 ay onceden tepki vererek olumsuz piyasa
kosullar1 igin 6nemli bir kilavuz oldugu tespit edilmistir.

Pettengill vd. (1995: 115), gegmise ait aylik piyasa getirilerini kullanarak kosullu
risk-getiri iliskisini aragtirmigtir. Akademisyenler portfoy getirisinin pazar getirisinden
yiiksek oldugu donemlerde risk ve getiri arasindaki iligkinin de pozitif, diisiik oldugu
donemlerde ise risk ve getiri iliskisinin negatif olduguna dikkat ¢cekmislerdir. Ayrica
betanin riskin faydali bir l¢iisii oldugu fikrinde mutabik kalmislardir.

Sheu vd. (1998: 16), Tayvan i¢in yapmis olduklar1 caligmalarinda beta,
satiglar/fiyat orant ve islem hacmi degiskenleri ile getiri arasindaki iliskiyi
aragtirmiglardir. Calismanin sonucunda beta ile getiri arasinda yiikselen piyasa
donemlerinde pozitif, diisen piyasa donemlerinde ise negatif yonlii bir iligkinin varligini
belirlemislerdir.

Lam (2001: 677), Hong Kong borsasinda yaptig1 calismada yiikselen piyasa
donemlerinde getiri ve betalar arasinda pozitif, diisen piyasa dénemlerinde ise getiriler
ve betalar arasinda negatif kuvvetli bir iligki oldugunu ifade etmistir.

Tiirkiye’de yapilan bazi c¢alismalar1 da kisaca ozetleyecek olursak, Unvan
(1989), IMKB (yeni ad1 Borsa istanbul)’de yaptig1 bir ¢alismada hisse senetlerinin
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ortalama getirileriyle sistematik riskleri arasinda pozitif bir iliski tespit etmistir.
Sistematik riskleri 1’den biiyiik hisse senetlerinin diger hisse senetlerine gore daha fazla
risk primi saglamasi bunun bir gostergesi olarak kabul edilmistir.

Kurtay (1992), Borsa Istanbul’da risk ve getiri arasindaki dogrusal iliskinin
varligini tespit etmek i¢in 48 aylik donemi kapsayan bir ¢alisma yapmistir. Caligmanin
sonucunda risk ve getiri arasinda dogrusal iliskinin varligi tespit edilirken betanin hisse
senetlerinin gelecekteki getiri oranlarini tahminde yetersiz kaldig1 gézlenmistir.

Akdeniz vd. (2000: 23), istanbul Menkul Kiymetler Borsast (IMKB)’de islem
goren isletmelerin hisse senetlerine iliskin getiri oranlarinin CAPM ile test edildigi
calismalarinda Ocak 1992-Aralik 1998 donemi igin aylik veriler kullanmislardir. Elde
ettikleri sonuclara gore, getiri ile piyasa degeri/defter degeri orami arasinda pozitif
yonli, getiri ile isletme biiyiikliigii arasinda ise negatif yonlii bir iliskinin oldugu, ancak
piyasaya ait beta degerinin getiri ile hicbir iliskisinin bulunmadigmi tespit etmislerdir.

Karatepe vd. (2002: 21), kosullu sermaye varliklari fiyatlama yonteminin
IMKB’de islem goren IMKB-30 sirketlerinden olusan portfoy iizerindeki gegerliligini
aragtirmislardir. Elde ettikleri sonuglara gore, beklenen getirileri tahmin etmede kosullu
CAPM yontemi statik CAPM’e gore daha iyi sonuglar vermistir. Bununla birlikte
calismalarinda, statik CAPM’in dngordiigii gibi hisse senetlerinin ve portfoylerin beta
katsayisi ile beklenen getirileri arasinda pozitif dogrusal bir iliskinin bulunmadig: tespit
etmiglerdir.

Tamk (2006), Borsa Istanbul’da islem goren isletmelerin hisse senetlerinin
beklenen getirilerinin varyansinda betanin ne derece 6nemli oldugunun CAPM’i
kullanarak test ettigi ¢calismasinda 1996-2005 donemi arasinda yillik ortalama veriler
kullanmigtir. Calismanin bulgularinda hisse senetlerinin 1996-2005 yillari kapsayan
zaman periyodunda elde ettikleri yillik ortalama getirileri agciklamada CAPM’in gecerli
bir yontem oldugunu tespit etmistir (Korkmaz vd., 2010: 98).

Giirsoy, Rejepova (2007: 57-58), 1995-2004 donemi arasinda haftalik risk
primleri ile beta arasindaki iliskiyi arastirdiklar1 ¢alismalarinda olusturulan portfoylerin
beta katsayilari ile gerceklesen risk primleri arasinda hi¢ bir anlamli iligkiye
rastlamamuglardir.

Korkmaz vd. (2010: 98) Borsa istanbul’da Sermaye Varliklar1 Fiyatlama
Modeli’nin  1993-2007 willar1 arasinda siireklilik arz eden isletmeler iizerindeki
uygulanabilirligi panel veri analizi yontemiyle arastirilmigtir. Caligmada CAPM’in
Borsa Istanbul’da uygulanabilecek alternatif bir yontem oldugu sonucuna ulagimistir.
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2. VERI SETi VE YONTEM

Bu calismada, Haziran 2010 ile Haziran 2017 tarihleri arasmdaki Borsa Istanbul
Sinai endeksinde kayitli olan 123 firma hisse senetleri ile BIST 100 ve BIST SINAI
endekslerinin aylik kapanis fiyatlari kullanilmistir. Calismada kullanilan tiim veriler
Finnet Veri Tabani’ndan temin edilmistir. Verilerin analizinde agik kaynak kodlu bir
yazilima sahip olan R-Studio programindan faydalanilmistir.

Beta katsayisi, bir menkul kiymetin sagladigi getiri (r;) ile piyasa portfoyii
getirisi (ry) arasidaki kovaryansin, piyasa getirisinin varyansina orani olup, asagidaki
formiil (1) vasitasiyla hesaplanmaktadir (Cuthbertson,1996:24):

Cov(s;.1,)

L Var(r, O

Beta katsayis1 bir hisse senedinin pazar porfoyline karst duyarhligini
gostermektedir. Bir baska ifadeyle bir hisse senedinin getirisinin pazar portfoyiindeki
getiri oraninin degisikligine verdigi tepkiyi gostermektedir (Okka, 2009: 233).

Bu calisma, beta katsayilarinin hesaplanmasi, beta katsayilarina gore portfoy
karmasmin belirlenmesi ve olusturulan portfdylerin performans analizi olmak iizere ii¢
boliimden olusmaktadir. Calismada 5 farkli donem igin aylik getiriler iizerinden
yukaridaki formiil kullanilarak hisse senetlerine ait beta katsayilari hesaplanmistir.
Pazar portfoyii olarak ise imalat sanayi firmalarmi tam olarak yansitan BIST SINAI
endeksi kullanilmistir. Calismada kullanilan dénemlere iliskin bilgiler Tablo 1°de
gosterilmistir. Beta katsayilari aylik getiriler {izerinden hesaplanacagindan dolayi
donemler arasinda minimum alt1 aylik periyotlar halinde bes farkli dénem igin beta
portfoylerinin olusturulmasma karar verilmistir. Betalar, portfoylerin olusturulma
tarihinden 6nceki bir yillik periyotta aylik getiriler iizerinden hesaplanmistir.

Tablo 1. Portfoy Se¢im Donemleri

Betalara Gore Beta Portfoylere ait
Dénemler Beta Hesaplama Donemi Olusturulan Portféylerin Performans Olgiim

Secim Tarihi Donemi
1. Dénem | Temmuz 2010-Haziran 2011 Temmuz 2011 Temmuzzgi)él-Hazwan
2. Donem Ocak 2011-Aralik 2011 Ocak 2012 Ocak 2012-Aralik 2015
3. Dénem | Temmuz 2011-Haziran 2012 Temmuz 2012 Temmuzzgi)éZ—Hazwan
4. Donem Ocak 2012-Aralik 2012 Ocak 2013 Ocak 2012-Aralik 2016
5. Donem | Temmuz 2012-Haziran 2013 Temmuz 2013 Temmuzzgi)%S—Hazwan
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Caligmada beta katsayilari hesaplandiktan sonra diisiik, orta ve yiiksek beta
katsayisina sahip hisse senetlerinden olusan portféyleri se¢gmek icin kiimeleme analizi
kullanilmistir. Genel olarak Kiimeleme (Clustering), bir veri kiimesinde kiimeleri (alt
gruplar) bulmak i¢in kullanilan bir dizi teknik ve algoritmayi belirtir ve verilerin benzer
gbozlem gruplarmna boliinmesini igerir. ‘Benzer gozlemler’ kavrami biraz goreli ve
subjektiftir, ancak esas olarak belirli bir gruptaki veri noktalarmm, farkli bir gruptaki
veri noktalarma gore daha birbirine benzedigi anlamina gelir. Veri toplama
algoritmalarmin ve modellerinin bir¢ogu, veriyi belli sayida benzer verilere ayiran
benzerlik (veya benzemezlik) metriklerini kullanan birgok tiirde kiimeleme algoritmasi
ve modeli vardir. Bu metriklerin en popiileri bildigimiz Oklit uzaklik metrigidir. Bunun
yaninda farkli metrikler de kullanilabilir. Bu yaklasimlardaki onemli fark nedeniyle,
sonuglar biiyliik oranda etkilenebilir ve bu nedenle, bu algoritmalari, uygulanacak en
uygun yaklasimi se¢mek bir 6lgiide anlamlidir. Bu c¢aligmada en popiiler kiimeleme
tekniklerinden biri olan K-means teknigi kullanilmigtir (DatalabTR, 2018).

K-means kiimeleme (bunu algoritmanin jenerik adi olarak kullanacagiz) bir veri
setini k adet gruba (kiimeye) ayirmak igin en basit ve en ¢ok kullanilan yontemlerden
biridir. Sorunlu bir 6zelligi analizciyi belirlenecek grup sayis k degerini 6nceden
belirleme durumunda birakmasidir. Bu da optimum kiime sayist problemini dogurmakta
ve bunun i¢in yeni algoritmalar gerektirmektedir

Temel sorun optimal kiime sayisinin belirlenmesidir. Kiimelerin sayisinin bir
fonksiyonu olarak agiklanan varyans yiizdesine bakilirsa: Bagka bir kiime eklemenin
verilerin daha iyi modellenmesini saglamamasi i¢in bir takim kiimeler segilmesi gerekir.
Yani, Kiimeler tarafindan agiklanan varyans yiizdesini kiimelenme sayisina gore
cizilirse, ilk kiimeler ¢ok fazla bilgi ekleyecek (bir ¢cok varyansi agiklayacaktir), ancak
bir noktada marjinal kazang diisecek ve grafikte bir agida bulunacaktir. Kiime sayisi, bu
noktada dolayisiyla “dirsek 6l¢iitii”’nde segilir.

Calismanin {iglincii asamasinda ise portfoylerin performanslari analiz edilmistir.
Ilgili dénemlerden olusturulan portfdylerin kisa dénemli (bir yila kadar) ve uzun
donemli (dort yila kadar) performanslari incelenmistir. Portfoyler i¢in satin al elde tut
stratejisi kullanilmis olup portfdylerin belirli dénemlerle revize edilmesine gerek
duyulmamistir. Performans Olgiitii  olarak donemsel getiri  (2) formiiliinden
yararlanilmistir.

Portfdy Getirisi = (Portfoy Degeri, / Portfoy Degeri,_,) —1 @)

Her bir portfoyiin ve BIST 100 ve BIST SINAI endekslerinin getirisi (2) nolu
formiille hesaplanmis, donemsel getiriler arasindaki karsilastirmayr kolaylagtirmak i¢in
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ise portfoy getirileriyle Pazar getirileri arasindaki fark alinarak, uygulanan yontemin
etkinligi incelenmistir.

3. BULGULAR VE TARTISMA

Yapilan analiz sonucunda beta katsayilarina iliskin istatistiki bilgiler Tablo 2.’de
gosterilmistir. Tablo incelendiginde tiim portfoy secim donemlerinde negatif beta
katsayisina sahip hisse senetlerinin oldugu goriilmektedir. Bu ise imalat sanayi
icerisinde pazarla ters yonde iliskiye sahip olan hisse senetleri oldugunu gosterir. Beta
ortalamalar1 incelendiginde 2. ve 3. donemdeki hisse senctlerinin betalart 1’in
tizerindeyken, diger donemler 1’in altinda olmakla beraber birbirlerine yaklasik
degerlerdir. Beta katsayilarma ait maksimum degerler incelendiginde ise 1 ve 2.
donemlere ait betalarin 5’in tizerinde oldugu goriilmiistiir.

Tablo 2. Beta Katsayilarina Ait istatistiki Bilgiler

Donemler Min Max Ortalama Std. Sapma
1. Dénem -1.550 6.391 0,728 0,85
2. Dénem -0,083 5.355 1.130 0,668
3. Donem -0,131 2.912 1.219 0,599
4. Donem -3.468 4.572 0,662 0,932
5. Dénem -0,575 2.215 0,697 0,484

Kaynak: Yazarlar tarafindan olusturulmustur.

Portfoylerin se¢iminde kullanilan kiimeleme analizine ait sonuglar Grafik 1’de
verilmistir. Grup i¢i kareler toplamimnin dirsek yaptigi yer (kirilma noktasi) kiime sayist
gostermektedir. Bu say1 optimal olusturulabilecek kiime sayisini vermektedir.

Grafik 1. Kiimeleme Analizi Sonuclari

1. &nem Z_ DSnem 3. DSnem

<. Denem s. oonem |

Yaptigimiz analiz sonucu optimal kiime sayisi dort olarak belirlenmesine ragmen
ozellikle son kiimelerdeki hisse senedi sayisinin ii¢iin altinda olmasindan dolayi, portfoy
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gruplar1 arasindaki homojenligi saglayabilme adina dordiincii kiimedeki hisse senetleri
en yakin gruba dagitilmistir.

Tablo 3.’te ise kiimeleme analizi sonucunda kirilma noktalarindan diistik, orta ve
yiiksek diizey olarak ii¢ gruba ayrilan beta portfoylere ait istatistiki bilgiler verilmistir.

Tablo 3. Kiimelenmis Beta Katsayilarina iliskin Istatistiki Bilgiler

Diisiik Seviye Betalar Orta Seviye Betalar Yiiksek Seviye Betalar
Min. | Maks. | Ort. Firma Min. | Maks. | Ort. Firma Min. | Maks. | Ort. Firma
Sayisi Sayisi Sayisi

1.Dénem | -1,55| 0,3 -0,1 34 033 | 1,16 | 0,72 64 1,27 | 639 | 1,85 25

2.Dénem | 0,08 | 0,90 | 0,60 51 093 | 164 | 1,25 54 17 535 | 2,24 18

3.Dénem | 0,13 | 0,81 | 0,50 33 084 | 142 | 116 51 145 | 291 | 1,89 39

4.Dénem | -346 | -028 | -098| 14 |-0,23| 084 | 0,46 65 0,88 | 457 | 148 44

5.Dénem | 057 | 0,22 |-0,02| 21 0,31 | 0,72 0,5 46 0,73 | 221 11 56

Kaynak: Yazarlar tarafindan olusturulmustur.

Kiimelenmis beta portfoylere iliskin istatistiki bilgiler incelendiginde ilk goze
carpan portfoylerdeki cesitliliktir. Diisiik ve yiiksek betali portfoylerdeki hisse senedi
sayist ortalamasi sirasiyla 30 ve 36 iken orta seviye beta portfoylerinde ise ortalama 50
hisse senedi mevcuttur. Kiimelenmis portfoylere iliskin maksimum ve minimum
degerler incelendiginde beta deger araliklarinin standart olmadiklari goriilmektedir.
Ancak ortalama beta degerleri incelendiginde diisiik seviye betalarm -0,98 ile 0,60
arasinda; orta seviye betalarm 0,46 ise 1,25 arasinda; yiiksek seviye betalarin ise 1,10 ile
2,24 araliginda oldugu tespit edilmistir. Ayrica dénemler incelendiginde en diisiik beta
katsayisi -3,46 iken en yiiksek beta katsayisi 6,39 oldugu goriilmiistiir.

Calismada beta katsayilarina gore diisiik, orta ve yiiksek olmak iizere li¢ gruba
ayrilan portfoylerin kisa ve uzun dénemlik ortalama performanslar1, BIST 100 ve BIST
Sinai endeksi getirileriyle karsilagtirmali bir sekilde Tablo 4.’te verilmistir.

Tablo 4. Portfoylere Ait Performans Analizi

Diisiik Seviye Beta Orta Seviye Beta Yiiksek Seviye Beta

S BIST S BIST s BIST

pinen | porty | BTIOS | sicioe pory | BSTIO0 | sivaTye frory | BT sivarye

Getirisi Getiri Gore Anftlk Getirisi Getiri Gore Al_tlk Getirisi Getiri Gore 1_\l?tlk

Getiri Getiri Getiri
3. Ay 0,045 -0,006 0,009 0,03 -0,021 -0,005 0,044 -0,007 0,008
6. Ay 0,007 -0,03 -0,033 0,003 -0,034 -0,036 0,008 -0,029 -0,031
9. Ay 0,063 -0,03 -0,021 0,06 -0,032 -0,023 0,045 -0,048 -0,039
12. Ay | 0,106 -0,025 -0,017 0,103 -0,029 -0,02 0,075 -0,056 -0,048
2.Y1l 0,271 0,056 0,004 0,353 0,137 0,086 0,208 -0,007 -0,059
3.Y1l 0,492 0,25 0,132 0,551 0,308 0,19 0,378 0,135 0,018
4. Y1l 0,623 0,363 0,14 0,868 0,608 0,384 0,629 0,369 0,145

Kaynak: Yazarlar tarafindan olusturulmugtur.
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Yukaridaki tabloda biitiin beta diizeylerinde ilk 12 aylik ve 4 yillik periyotta
pozitif getiriler elde edildigi goriilmektedir. Portfoylerin se¢imini takip eden 12 aylik
dénemde portfoylerin getirileri %10’lara ulagsmasina ragmen pazar getirilerinin
gerisinde kalmugtir. BIST 100 endeksi ile BIST Smai endeksi artik getirilerini
karsilastirdigimizda 6zellikle uzun vadede Smai sektor firmalarmin BIST 100’e gore
deger artisinin daha yiiksek oldugu goriilmektedir. Ancak portfoylerin getirileri uzun
donemde yani 2, 3 ve 4 yillik periyotlarda Pazar portfoylerinden daha iyi performans
gostermistir. Portfoylerin 3. Y1l performanslart detayli bir sekilde incelendiginde diigiik
betali portfoyler BIST 100°den %25, BIST Smai’den %13 daha fazla getiri elde
etmistir. Orta diizey betaya sahip portfoyiin getirisi ise BIST 100’den %30, BIST
Sinai’den %19 daha fazladir. Ancak yiiksek betali portfoylerin getirileri daha diisiik
diizeydedir. 4. yil performanslar1 incelendiginde ise orta diizey betali portfoylerin
dénemsel getiri ortalamalart BIST 100 %26, BIST Smai %48 iken %87 getiri
seviyelerine ulasmistir. Nihayetinde yapilan analizler sonucunda orta seviyedeki beta
portfoylere yapilacak olan yatirim digerlerine gére daha karli oldugu tespit edilmistir.

SONUC

Bu c¢alismada farkl seviyelerdeki beta katsayilarina sahip portfoylere yapilacak
yatirimin karli bir strateji olup olmadigi arastirilmistir. Bu baglamda kiimeleme analizi
kullanilarak diisiik, orta ve yiiksek seviyede beta katsayilarina sahip hisse senetlerinden
olusturulan esit agirlikli portfdyler olusturulmus, bu portfoylerin kisa ve uzun dénem
performanslarmin piyasa portfoyleriyle karsilastirmali olarak incelenmistir.

Calisma, Haziran 2010 ile Haziran 2017 tarihleri arasmda Borsa Istanbul Smai
endeksinde kayitli olan 123 firmayr kapsamaktadir. Calismada kullanilan tiim veriler
Finnet Veri Tabani’ndan temin edilmis olup verilerin analizinde R-Studio programindan
faydalanilmistir. Calisma {ic asamadan olusmaktadir. Oncelikle firmalara ait belirli
tarihlerdeki beta katsayilar1 hesaplanmus. ikinci asamada kiimeleme analizi kullanilarak
beta diizeylerine gbre homojen portfoyler olusturulmustur. Nihai olarak ise farkl
donemlerde olusturulan tiim portfoylerin kisa ve uzun donem performanslari
incelenmistir.

Elde edilen bulgular dogrultusunda biitiin portfoy gruplarinin dénemsel getiri
ortalamalarinin pozitif oldugu gozlenmistir. Bunun yaninda portfoylerin piyasa
portfoyleriyle getirileri karsilagtirildiginda ise beta portfoylerinin neredeyse tamami
portfoyiin se¢imini takip eden bir y1l boyunca (kisa dénem) piyasa portfdylerinden daha
diisiik performans gosterdigi tespit edilmistir. Portfoylerin uzun dénem performanslari
incelendiginde ise yiiksek getiriler elde ettigi goriilmiistiir. Ozellikle orta seviye betaya
sahip portfoylerin getirileri daha yiiksektir. Bu sonuclar ise betalarin gelecekte beklenen
getirilerin tahmincisi oldugu goriistinti destekler niteliktedir.
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Bu calismada beta portfoylerin performanslar1 aylik getiriler {izerinden
hesaplanmistir, ileriki ¢aligmalar igin gilinliik ve haftalik getiriler kullanilarak beta
katsayilarinin hesaplanmasi daha farkli sonuglar verebilir. Ayrica ¢alismamiza sadece
imalat sanayi firmalarin1 dahil ettik, ileride yapilacak ¢alismalarda diger sektorleri de
kapsayan genis bir 6rneklem iizerinden analiz yapilmasi beta portfoy yatirim stratejisini
daha tutarli hale getirecektir.
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...... (Watson, Hassett, 2003: 399-432; Wollmann, Marcou, 2013: 15-23).

12. Metinde gonderme yapilan biitiin kaynaklar, kaynakcada belirtilmeli, génderme
yapilmayan kaynaklar, kaynak¢aya konmamalidir. Kaynaklar, ayr1 bir sayfada soyadina
gore alfabetik sirayla yazilmaldir. Dergi ve derlemelerdeki makalelerin sayfa
numaralari belirtilmelidir.

Kaynakcada, asagidaki drneklenen bi¢im kurallarina uyulmalidir:

Kitaplar: Panara, C., M. Varney (2013), Local Government in Europe: The 'Fourth
Level' in the EU Multilayered System of Governance, Abingdon, Oxon: Routledge.

Dergiler: Goldsmith, M. (1993), “The Europeanisation of Local Government”, Urban
Studies, 30(4-5), 683-699.

Derlemeler: Krugman, P. (1995), “The Move Toward Free Trade Zones”, in P. King
(ed.), International Economics and International Economic Policy: A Reader, New
York: McGraw-Hill, Inc., 163-182.

Pollitt, C., G. Bouckaert (2003), “Evaluating Public Management Reforms: An
International Perspective”, in H. Wollmann (ed.), Evaluation Public-Sector Reform:
Concepts and Practice in International Perspective, Cheltenham, UK: Edward Elgar
Publishing, Inc., 12-35.

Diger Kaynaklar: Tirkiye Cumhuriyet Merkez Bankasi (2014), Kredi Karti
Islemlerinde Uygulanacak Azami Faiz Oranlari, Basm Duyurusu, 5 Eyliil, 2014-61,
Ankara. http://www.tcmb.gov.tr/, E.T.: 15.09.2014.
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Yazar Rehberi

GUIDE FOR AUTHORS

1. Submission of an article implies that it has not been published previously, or is not
under consideration/review for publication elsewhere.

2. Article may be in either Turkish or English. Immediately after the article title, a
concise (150-250 words) abstract, in both Turkish and English, identifying (in the given
order) the aim and significance of the research, the methodology implemented, the main
findings and likely policy implication is required. For the purpose of locating the
article’s relevance in the literature, a minimum number of three and a maximum of six
keywords should be stated following the abstract. English title, abstract, body text and
keywords should be presented at a high language level that is easily comprehensible by
a global audience. The article should be submitted in the following order: Article Title,
Abstract, Keywords, Body Text, Notes and References.

3. Article should not exceed 8,000 words (including endnotes and references), and
should be typed on A4 page with 1.5 line spacing, leaving margins 4.5 cm at the left, 4
cm at the right, 5.5 cm at the top and 5 cm at the bottom of the page.

4. Tables and figures should be numbered sequentially. Titles should be placed at the
top of tables and figures. Reference for tables and figures should be placed under tables
and figures. Numbers should be full stop separated. Equations should be numbered in
parentheses on the right side of the page. Derivation of equations which is not fully
mentioned in the body text should be provided on a separate page with a full derivation.

5. The article’s sub-headings should be in lower case (except the first letters of words),
bolded and left aligned.

6. Footnotes should be indicated with a superscript and placed at the end of the body
text and before the reference section.

7. Article should be submitted (without author(s) name(s)) electronically by signing up
online at DergiPark’s website: <http://dergipark.gov.tr/huniibf>.

8. Upon acceptance and publication of an article, author(s) agrees that copyrights are
transferred to Hacettepe University. That is, the copyright fees will not be paid to
author(s).

9. Article must comply with research and publication ethics. The originality report
received using iThenticate plagiarism detection software should be uploaded to
Dergipark together with the article. If it is necessary to obtain “Ethics Committee
Approval” for research, in the “Materials and Methods” section of the article,
information on the ethics committee approval (name of ethics committee, number and
date of approval document) should be indicated.

10. Author(s) can monitor the status of article anytime by signing up online at
DergiPark’s website: <http://dergipark.gov.tr/huniibf>.
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11. All references cited in the text should be in parentheses. Reference in parentheses
should be in the following order: Surname(s) of Author(s), Publication Year and Page
Number(s).

Examples are as follows:

....... is stated (Wilson, 2011).

....... is indicated (Wilson, 2011: 210-215).

According to Dollery (2008a: 15-20).........

...... (Wollmann et.al., 2012: 126-153).

...... (Watson, Hassett, 2003: 399-432; Wollmann, Marcou, 2013: 15-23).

12. Only references cited in the text should be included in the references section. The
references should be listed in an alphabetical order by surname in a separate page. Page
numbers of an article in periodical or edited book should be indicated.

The examples given below should be followed strictly:

Books: Panara, C., M. Varney (2013), Local Government in Europe: The 'Fourth Level'
in the EU Multilayered System of Governance, Abingdon, Oxon: Routledge.

Periodicals: Goldsmith, M. (1993), “The Europeanisation of Local Government”, Urban
Studies, 30(4-5), 683-699.

Edited Books: Krugman, P. (1995), “The Move toward Free Trade Zones”, in P. King
(ed.), International Economics and International Economic Policy: A Reader, New
York: McGraw-Hill, Inc., 163-182.

Pollitt, C., G. Bouckaert (2003), “Evaluating Public Management Reforms: An
International Perspective”, in H. Wollmann (ed.), Evaluation Public-Sector Reform:
Concepts and Practice in International Perspective, Cheltenham, UK: Edward Elgar
Publishing, Inc., 12-35.

Other Sources: Tirkiye Cumhuriyet Merkez Bankast (2014), Kredi Karti Islemlerinde
Uygulanacak Azami Faiz Oranlari, Basin Duyurusu, 5 Eylil, 2014-61, Ankara.
http://www.tcmb.gov.tr/, E.T.: 15.09.2014.
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