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Abstract

As the theory of economy began to mature, unemployment and economic growth became one
of the fundamental macroeconomic indicators. Price stability, full employment and economic
growth constitute the basic conditions of economic stability. If, in an economy inflation and
unemployment rates reach to high levels and economic growth rates reach to low levels,
economic instability will arise. In order to overcome these problems, a series of models are
developed and they have taken their place in the history of economic thought. While
existence of an inverse relationship was accepted between inflation and unemployment, in the
1970s and especially as the Petroleum Crisis was lived through, the concept of “stagflation”
emerged. Therefore, the opinion that the thought to make a choice between inflation and
unemployment should be abandoned has become widely accepted.

The aim of this study is to investigate how inflation and unemployment affects economic
growth in Turkey between for the period of 2008:1 and 2017:3. In this context secondary data
has been taken from Turkish Statistical Institute (TurkStat). The study differs from the
previous ones because it provides research related to issues that were not investigated in
previous studies related to Turkey with regards to the Industrial Production Index (IPI),
Product Price Index (PPI) and the relationship of unemployment data for the long term and
being related with reasoning. According to the Johansen cointegration test, there is a long
term relationship between series. An increase of 1 percent in UNMP reduces IPI by 1.7
percent. Consequently, the paper recommended that in order to ensure economic growth in
Turkey, especially policies that would reduce unemployment should be preferred.
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1. Introduction

At the point of practicing public activities, government undertakes three fundamental
functions such as allocation, income distribution and economic stability (Musgrave and
Musgrave, 1989: 6). The first one is the allocation function of budgeting policy and it
comprises of tasks to be undertaken by the government as regards to the economy with a
micro viewpoint within the frame of public economy. Tasks to be undertaken by the
government in the allocation of pure public goods, quasi-public goods, merit goods, club
goods etc. are handled within the framework of market failure and they are undertaken by the
government. The second one is among the tasks assigned to the government for the resolution
of inequalities especially originating from the structural problems of developing countries.
Here topics such as efficiency, equity, and optimal taxation-consumption etc. are handled. In
achieving an income distribution that is desirable or acceptable by the community, impact
areas of government are accepted as a scale. Finally, economic stability is comprised of a
macro viewpoint and it denotes the tools in the hands of government and the objectives
required to be realized. The purpose of achieving economic stability with the tools of public
and monetary policy is very important with respect to demonstration of economic
performance. This situation which we can also name as macroeconomic performance forms
the visible face of the country meaning its profile.

The concept of economic stability is uncertain due to its nature and it is subject to different
interpretations. Therefore, variability of policies having impact on economic stability can be
interpreted differently. Different policies being implemented within the body of economic
stability are interrelated and they influence each other (Pasini, 2013: 235, Haberler, 1967). It
is not easy to explain the concept of economic stability. In its broadest definition, economic
stability is the situation where there are no extreme fluctuations or volatility in
macroeconomic variables. With the indicators being chosen here, it seems possible to reach
definition in the narrowest sense. However, regarding this subject no consensus has been
reached in the literature as well. While economy grows, having a small ratio of inflation is
deemed as being stable with respect to the economic aspects. Besides, achieving full
employment makes contribution to the stable condition of economy in the narrow sense.

Within this frame, the definition being given by Stein is important as it guides us. When the
definition of Stein is considered, economic stability is the situation where unemployment is
low, prices are at their general levels or where there are no cumulative or sharp movements.
Economic growth is related with the increase in the level of outputs, production capacity,
resources, and consumption level, meaning that it is composed cumulative of these values per
person, per input or per working hour. In this definition, all aspects of economic growth have
been considered. And it is not required to make differentiation among them for certain
purposes. However it is required to make differentiation for certain political purposes that
need to be implemented (Stein, 1956: 1159-1160). The most popular among the indicators
used is the Gross Domestic Product (GDP).

GDP is the total value of goods and services produced within a country at in a given period of
time. In the study Industrial Production Index (IPI) is used instead of GDP. IPI is an indicator
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of the change in the production of firms in the industrial sector. Inflation is defined as a
constant increase in the general level of prices for goods and services. In the study PPI is used.
PPI shows to changes in the index which made from goods and services produced
domestically. According to International Labor Organization (ILO), the definition of
unemployment is people who are searching work for the last four weeks but cannot find work.
There are four types of unemployment in an economy. The first of these is frictional
unemployment namely temporary unemployment. The second is the structural unemployment
which comes from the incompatibility between existing labor force demand in the market and
the skills of existing workers in the market. The third is cyclical unemployment which results
from conjuncture or business cycle fluctuations. Finally, natural unemployment is the sum
of structural unemployment and frictional unemployment.

Economic stability is divided into internal stability and external stability. Internal stability
provides to price stability, full employment and economic growth. The deterioration of
internal stability is manifested in the form of inflation and unemployment. The other aspect
of economic stability namely external stability is ensured the balance of payments. Internal
stability is taken into account in this paper.

Basic targets of this study are;

i.  As being different from the studies done relating to how inflation and unemployment
influences economic growth, to look at the production aspect of economy and to make
contribution for the literature,

ii. To investigate the impact of inflation (PPI) and unemployment on industrial production
for the period between 2008:1 and 2017:3 for Turkey,

iii. To research the short term and long term relationship among dependent variables (IPI)
and independent variables (PPI and unemployment),

iv. To investigate the causality relationship between dependent variable (IPI) and
independent variables (PPI and unemployment),

v. To make evaluations and inform the policy makers.

Within this context, the policies that were implemented in Turkish economy from the time of
establishment of republic in 1923 till today are given in Table 1 as a summary. In Table 1 the
periods and determining factors are classified and inflation, unemployment, and economic
growth figures have been exemplified.
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Table 1. Key Determinants of the Turkish Economy

Periods

Determining Factors

Economic Stability and Growth

1923-1929

Liberal Policies

1930-1939

Etatism Policies

1940-1950
Transition
Process to

Liberalization

1950-1960
Liberalism

Process

1960-1970 Mixed

Economic Policy

1970-1980
Introduction  to
Free Capital

Flows Process

The Turkish War of Independence
Effect of First World War

[zmir Economic Congress

Law for the Encouragement of Industry
1929 World Economic Crisis

Planned  Economic  Development
Strategy

The government took an active role in
economic activities

First Five Year Industry Plan was
implemented from 1934 to 1938.

The Second Five Year Industry Plan
couldn’t be completely implemented
because of World War II.
Economic Defense Plan went
effect in 1939.

World War 11

Outward open growth policy after
1947.

Marshall Plan

First multi-party elections were held in
1946.

Turkey became a member of the IMF
and World Bank in 1947.

Period of decline of Etatism

Turkey became a member of the NATO
in 1952.

1958 moratorium

Instead

into

Military intervention in 1960
Transition to planned development
economy
Import  Substitute Industrialization
Strategy

The First and The Second Five Year
Development Plan

The Third Five Year Development Plan
1973 First Oil Crisis

1974 Cyprus Peace Operation

1979-80 Second Oil Crisis

Economic growth rate of Turkey was 21,5
percent in 1929.

Inflation rate was on average 80 percent in 1929.
Unemployment rate was 9.1 percent in 1923 and
3.14 percent in 1929.

Economic growth rate 2.2 percent in 1930 and
23.1 percent in 1936.

Inflation rate was -7.8 percent in 1930 and 2.2
percent in 1939.

Unemployment rate was 3.2 percent in 1930.

Economic growth rate was -15.3 percent in
1945.

Inflation rate was 8.5 percent in 1940 and -4.3
percent in 1950.

Unemployment rate was 2.4 percent in 1940.

Economic growth rate was 9.4 percent in 1950.
Inflation rate was 22.6 percent in 1959.

Unemployment rate was 3.2 percent in 1956.

Economic growth rate was 2.9 percent in 1960.
Inflation rate was 7.4 percent in 1960 and 1.3
percent in 1961.

Unemployment rate was 3.1 percent in 1960.

Economic growth rate was 2.9 percent in 1978
and -0.3 percent 1979.

Inflation rate was 52.6 percent in 1978 and 63.9
percent in 1979.

Unemployment rate was 10.1 percent in 1978
and 8.9 percent in 1979.
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1980-1990
Liberalization of
Goods

Movements

1990-2000  Full
Liberalization in
Goods
Capital

and

Movements
Process
2000-2010 Crises
and Structural

Reforms Process

2010-beyond
Global
Contraction and

Terrorism

The Fourth and The Fifth Five Year
Development Plan

24 January 1980 Economic Stability
Program

Military intervention in 1980
Liberalization of Short-Term Capital
Movements

Export-Based Growth Model

The Sixth and The Seventh Five Year
Development Plan

Fiscal Liberalization

Gulf, Asian and Russian Crises

5 April 1994 Decisions

November 2000 and February 2001
crises

Transition to Floating Exchange Rate
Regime

Inflation Targeting (Nominal Anchor)
Transition to the Strong Economy
Program

The Eight and The Ninth Five Year
Development Plan

2002 Emergency Action Plan

Public
Control Law 5018

2008 Global Financial Crisis

Finance Management and

European Debt Crisis
The Tenth Five Year Development Plan

Economic growth rate was 1.5 percent in 1988
and 9.4 percent 1990.

Inflation rate was 70.5 percent in 1988 and 52.3
percent in 1990.

Unemployment rate was 8.4 percent in 1988 and
7.4 percent in 1990.

Economic growth rate was -6.1 percent in 1994
and 6.3 percent in 2000.

Inflation rate was 104.4 percent in 1994 and
56.3 percent in 2000.

Unemployment rate was 9.1 percent in 1994 and
6.5 percent in 2000.

Economic growth rate was -5.7 percent in 2001
and 9.4 percent 2004.

Inflation rate was 54.3 percent in 2001 and 8.8
percent in 2004.

Unemployment rate was 8.4 percent in 2001 and
10.3 percent in 2004.

Economic growth rate was 9.2 % in 2010 and
-0.3 % and 4 percent 2015.
Inflation rate was 54.3 % in 2001 and 7.7
percent in 2015. Unemployment rate was 11.1

percent in 2010 and 10.3 percent in 2016.

Turkish economy was affected by wars and crisis in the first period. In second period the
etatism policies were passed because of the effects of the crisis and foreign trade. From 1933
to 1949 each annual budget had a surplus, except for the budgets of 1939 and 1944. From
1939 to 1945 prices increased fourfold, but the salaries remained the same (Birtek, 1985).
With the Marshall Plan economic development assistance was received from United States.
Economic crisis emerged in 1945 and 1958. The economic growth rate increased to 32.1
percent in 1946. Such a growth rate in the Turkish economy was caught again. Moratorium
was declared in 1958. The Customs Union with the Ankara Agreement was entered in 1963.
Economic Crisis broke out in 1969. Foreign exchange crisis emerged in 1978. Liberalization
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in import has begun in 1984-1989. Free movement of capital caused hot money flow after
1988 and this situation increased imports and consumption.

Transition to the Strong Economy Program implemented after the crises of November 2000
and February 2001 includes a series of measures such as structural innovations, banking
system reforms, inflation targeting, floating exchange rate regime and narrowing of public
expenditures. 2002 Emergency Action Plan relied mainly on privatization, tax-expenditure
reforms and restructuring of reel sector. Strict monetary and fiscal policies provided an
environment of economic stability. However this situation sustained until the 2008 global
financial crisis. The crisis affected all sectors especially real sector.

In this context the government took a series of measures which ones employment and tax
support. These measures are still being implemented today. The development of vocational
training activities, the provision of entrepreneurship and educational counseling services and
the provision of premium support for additional employment above the current employment
has been fulfilled by Turkish Labor Agency. Within scope of Employment Mobilization;
workers’ net minimum wage and work accidents occupational diseases and general health
insurance premiums has paid by the Unemployment Insurance Fund. For the purpose of
domestic and foreign assets to gain of national economy a law called “Asset Amnesty-Capital
Repatriation” has been enacted. Turkey is one of the economies still living in high inflation
and unemployment compared to global economy.

The following sections of the study are specified such that in the second section it is
mentioned about inflation, unemployment, and theoretic and empirical explanations in the
area of economic growth. In the third section, information is given about the empirical model
that is implemented and the relevant methodology. Besides this, the empirical findings are
also stated. The study is finalized with the conclusion section.

2. Theoretical Framework
2.1 Unemployment and Inflation

There are two main factors for the public policy to provide economic stability. While the first
one of these is to ensure price stability, the other one is to achieve full employment. This
situation which we define as struggling with inflation and unemployment causes for different
interpretations to be made with regards to economic thoughts. Such that many theories
ranging from the definition of inflation and unemployment to the relevant reasons and to
economic impacts and solution ways have been revealed. According to classical economic
thought unemployment and inflation arises in the short run. In the long run unemployment
and inflation will balance automatically because of the flexible of prices and wage.

The exchange, meaning the negative relationship between money wage and unemployment is
handled in a study that is carried out by Phillips (1958) in England between the dates of
1861-1957. He argued that changes in the demand for labor lead to changes in the money
wage rate. Contribution of Phillips was that he enabled for the relation between monetary
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wages and unemployment to be stable. When frictional unemployment rate is 5.5 percent,
monetary wages are stable. The inverse relationship between money wage and unemployment
in short term is usually explained using the Phillips curve. Keynesians have asserted that
inflation arose as total demand exceeded total supply and that policies aiming for demand had
to be implemented. Besides, there is trade-off between inflation and unemployment. In the
other words the inverse relationship put forward by Phillips (1958) is meaningful. Because
there is wage rigidity.

According to neoclassicals there is a trade-off relation between inflation and unemployment.
For policy makers, this is a choice alternative. It is important to understand that in terms of
neoclassical point of view even if there is unemployment in the economy, labor supply must
be higher than labor demand, and the real wage must be above the equilibrium level
(Forstater, 2002).

Samuelson and Solow have investigated the relationship established by Phillips, within the
scope of inflation and unemployment rate. He has asserted that trade-off between inflation
and unemployment was valid for short term and that there was no such relationship in the
long term. Samuelson and Solow who explained cost push against demand pull and seller
inflation against wage push and the inflation with demand changes, as being established to
explain the reasons of price fluctuations and varieties of inflation, have asserted that these
concepts were intertwined (Samuelson and Solow 1960). In 1962 it was asserted by Okun
that there was a negative relationship such that economic growth reduced unemployment and
this assertion is accepted in the literature of economics as the Law of Okun. Any extra
percent increase above four percent unemployment rate will reduce real GNP by about three
percent (Okun, 1962). As a result of stagflation that came out at the end of 1960s and at the
beginning of 1970s, original Phillips curve began to be questioned.

According to monetarists, inflation is a monetary phenomenon. For this reason, monetary
authority will struggle with inflation by means of monetary policy. Friedman has reviewed
the relation between inflation and unemployment under two headings such as short term and
long term and he asserted that there won’t be any trade-off in the long term. Because in the
long term, both with respect to capital and labor force, there is the influence of unexpected
changes in nominal demand in the markets (Friedman, 1968, 1976). In the long term,
unemployment rate occurs at natural rate of unemployment and the inflation rate is realized
as per the expected inflation rate.

The natural rate of unemployment that is asserted by Friedman (1968) and Phelps (1968) is
that in the long term unemployment would reach its natural rate and that there wouldn’t be
any trade-off with the inflation. Meaning that long term Phillips curve is vertical on the
natural rate. However in the short term there is a trade-off relation between unemployment
and inflation. The adaptive expectations argument of Friedman is based on the assumption
that economic units shape their expectations as per the past events. The criticisms of adaptive
expectations were developed through Rational Expectations thesis by Muth (1961). Rational
Expectations thesis that is evaluated within the frame of opinion that dynamic economic
models cannot be assumed to be sufficiently rational and that the individuals are rational was
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developed by Lucas (1972) and it has significantly contributed for the establishment of New
Classical models.

New classical models bear the assumption that prices are continuously adjusted to balance the
demand and supply. By emphasizing on the flexibility of wages and prices, they have stated
that economic units would not be mistaken regarding their short term and long term
expectations. Thus, an analysis at micro economic basis has been conducted (Mankiw, 1990).
Lucas (1972), has stated that economic units took decisions by evaluating past and current
information. Individuals act rationally but since they have missing information, they cannot
take correct decisions (Lucas, 1972: 103-104). When economic units establish their
expectations in a rational way, the policies being implemented won’t contribute for increasing
production or reducing unemployment. If a policy is being predicted, prices and wages will
be adjusted as per the situation (Eker, Altay and Sakal, 1997). In other words, policies
causing people to have rational expectations to make wrong predictions and to manipulate the
economy, would cause more disruption in the economy (Ulusoy, 2016). Thus, according to
New Classics, there is no trade-off relation between inflation and unemployment both in the
short term and in the long term. Phillips curve is vertical for both periods.

Academic discussions on inflation and unemployment trade-off include whether of wages
and prices are nominal or real. New Keynesian theory is based nominal wages and prices
rigidities. In order to avoid demand shocks, government can intervene with the economy.
However, this intervention can create real influences in cases of menu costs, implicit
contracts and efficiency wages. New Keynesians, who evaluated inflation expectations for the
future, have asserted the concept of non-accelerating inflation rate of unemployment
(NAIRU). NAIRU is nearly a synonym for the natural rate of unemployment. NAIRU
concept which entered macroeconomics in 1970s has decreased in ratio as productivity and
competitiveness increased in 1990s (Ball and Mankiw, 2002: 115).

2.2 Economic Growth

In classical growth models, economic growth is accepted as being equivalent to capital
accumulation. Making savings is a virtue. Savings have a major role in capital accumulation.
Each saving that is converted to investment will contribute for economic growth. Growth can
be achieved in the short term. In the long term as prices and wages are flexible and there is
the assumption of full employment, economic growth has remained behind the curtain. With
the theories of Adam Smith such as division of labor, specialization, the theory of absolute
advantages, labor productivity, population increase, free trade, invisible hand, and free
competition, country economies will be able to achieve economic growth. Thomas R.
Malthus has asserted that population increased geometrically and that food products
increased arithmetically and he stated that in agriculture, law of diminishing returns was valid.
According to David Ricardo, determinants of economic growth are physical capital stock and
labor force.

Classic growth models are based on the assumptions that there is full employment and full
competition in the economy. According to Keynesians, economy can be in a market with
deficient employment and deficient competition. Within this framework, according to Kaldor,
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the purpose of economic growth is to reveal the nature of variables that are not economical
and which determine the level of general production in the economy. In this way, it is
possible to answer to the question about why some communities grow faster than others.
There is a general consensus about the critical factors that determine economic growth trends.
These factors are the tendency of community to make savings, innovation that determines the
increase rate in efficiency, and the increase in population (Kaldor, 1957).

Harrod-Domar have stated that in the long term, economic systems would cause economic
growth to be balanced on a knife edge. If the parameters of saving ratio, capital accumulation
ratio, and rate of increase in labor force deviate from the stable state of equilibrium, either
unemployment or inflation would occur. According to Harrod if there are no technological
changes, the natural economic growth rate is dependent on the increase ratio of labor force
and the required growth rate is dependent on saving habits of companies and individuals.
Besides, with the instruments to be implemented in short term, it will be worked to find
solutions for problems in the long term (Solow, 1956). The Harrod-Domar economic growth
model is a long term equilibrium theory that evaluates economies with full employment as
being dependent on external variables such as economic growth, population increase, and
technical advancement (Alkin, 1969).

According to Domar (1946), the standard Keynesian system does not provide us tools
regarding equilibrium growth rate. Under the assumption that full employment is a function
of national income, there is no economic growth problem. Domar, who stated that this
assumption could only be valid for the short term, revealed that different labor employments
are shown in the same ratio of insufficient capacity, idle machinery and efforts. Because
according to Keynesian system, investment is only an instrument used in generating income.
However, the system has disregarded that investment also increases efficiency capacity
(Domar, 1946). Harrod has accepted the underemployment equilibrium and Domar has
accepted full employment equilibrium on a theoretical basis and they have calculated
balanced growth rate at full employment equilibrium point by using the accelerator and
multiplier coefficients (Harrod, 1939: 16; Domar, 1946: 138).

The importance attached to the employment equilibrium by Harrod-Domar growth models is
also revealed in neoclassical growth models. In the economic growth phase, the importance
of physical capital and the labor force is emphasized once again. The neoclassical growth
model which evaluates economic growth with a short term viewpoint, assumes that target
growth will be achieved with the increases in capital stock as per the production function
based on decreasing efficiencies according to the scale. In the long term countries will
converge. According to the idea that is accepted as Solow-Swan growth model, labor force,
capital and technology are basic determinants on economic growth.

In the neoclassical growth model according to Solow, economy policies may not change the
rate of economic growth in steady state of equilibrium. For this reason government has a
smaller share in the economy (Solow, 1956). Meaning that in economy even if capital stock
will be reduced, as the savings will remain fixed, even in steady state of equilibrium,
economic growth will increase. Critics of the neoclassical growth model which considers
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technology, research-development and human capital as exogenous factors, was made with
the endogenous growth models. In endogenous growth models, public sector intervenes with
the economy with reasonable ratios. This is achieved this by means of externalities such as
values of human capital, technology, innovation and information (Lucas, 1988, Romer, 1986,
Barro, 1990). In the endogenous growth theories, emphasize is given on how technology can
be developed. Technology is not exogenous but endogenous and there is no question of
diminishing return.

3. Literature Review

In the literature, there are various studies investigating the relation between inflation and
growth, unemployment and growth or inflation and unemployment. However, the number of
studies investigating the relation of inflation, unemployment and growth simultaneously is
very few. From this aspect, it is thought that the study will contribute to the literature.

Thayaparan (2014), has tested the impact of inflation and economic growth on
unemployment by using a Granger causality analysis with the data covering the periods
between years of 1990-2012 for the Sri Lankan economy. While there is a one directional
causality between inflation and unemployment, there is a multi-dimensional relation between
unemployment and economic growth. While the inflation coefficient is negative and its
impact on unemployment is significant, coefficient of economic growth is positive and it does
not have a significant impact on unemployment.

In their study where they investigated the relation between inflation, unemployment and
economic growth in Nigerian economy for the period between years of 1987-2012 as per
Ordinary Least Square (OLS) method, Yelwa et al (2015) determined that inflation and
unemployment had reverse impact on economic growth. In a different study Sa’idu and
Muhammad (2015) revealed a one-way causation flowing from inflation to GDP and that
unemployment does not causes economic growth and inflation.

In his study in which he investigated the Jordan economy, Jaradat (2013) analyzed the impact
of inflation and unemployment on economic growth by using the data for the period between
2000 and 2010 by implementing Granger causality analysis. While there is a negative relation
unemployment and economic growth, there is a positive relation between inflation and
economic growth.

In their study on the Pakistani economy for the years between 1973 and 2010, Wajid ve
Kalim (2013) have evaluated the short term and long term impact of inflation, trade openness,
economic growth and urban population on unemployment, by using the Granger causality
analysis. While inflation is influential on unemployment in the long term, there is no such
relationship in the short term. Besides, while economic growth reduces unemployment
significantly in the long term, the influence of economic growth on unemployment is in a
negative direction. But unemployment has insignificant impact on changes in economic
growth in the short term. In his study on the Pakistani economy for the period of 1980-2010
where he investigated the impact of inflation and unemployment on economic growth, Shadid
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(2014) used the Auto-regressive Distributed Lag (ARDL) method. According to ARDL
results, it can be seen that the influence of inflation and unemployment on economic growth
was insignificantly negative and significantly negative respectively. Also according to the
ARDL model result there is a long run relationship between inflation, unemployment and
economic growth. In another study conducted by Umair and Ullah (2013), for the period of
2000-2010 while inflation had an important role, GDP and unemployment had insignificance
levels in macro-economic factors of Pakistan.

Vermeulen (2015) tested the relationship of inflation, economic growth and employment for
South Africa for the period between 1961 and 2011 by using Engle-Granger ECM. According
to test results, there is a co-integrating long-run relationship between employment and
economic growth. In the short term, the influence of inflation on employment is not positive.

Jelilov et al (2016) have evaluated the data for the period between years of 2001-2014 to
investigate the relation between economic growth, inflation and unemployment for
economies in Economic Community of West African States (ECOWAS) such as Nigeria,
Benin, Cape Verde Islands, Ivory Coast, Gambia, Ghana, Guinea Bissau, Mali, Nigeria and
Senegal (10 countries). As per the outcome of regression analysis for 10 countries obtained
by using OLS and by referring to the equation of Law of Okun, it is revealed that
unemployment influences economic growth. Inflation is especially influential in increasing
income per person.

Asari et al (2011) have evaluated the relation between inflation, employment and gross
national product for years 1982-2006 by using Granger causality test. Accordingly inflation
and employment influences gross national product in the short term. In the long term, there is
no relation between inflation and gross national product. However, there is a negative relation
between employment and gross national product.

Mohseni and Jouzaryan (2016), have tested the relation between inflation, employment and
economic growth for Iran economy between the years of 1996-2012 by using ARDL model.
ARDL tests the existence of short term and long term relation between the variables.
Accordingly, when test results are reviewed it is seen that in the long term, inflation and
unemployment has a negative and meaningful impact on economic growth.

Yiiksel (2016), who investigated the causality relation between economic growth,
unemployment and inflation in Russia, determined that there is a causality relation from
unemployment towards economic growth and from inflation to unemployment for the period
between 1992 2014. As a political target he proposed that policies aiming to reduce inflation
should be avoided and that it should be struggled directly with unemployment.

Resurreccion (2014), has investigated the relation between inflation, unemployment and
growth for the economy of Philippines between the years of 1980-2009. In his study to which
he has added the age dependency ratio, while unemployment is negatively related with
inflation and economic growth, the age dependency ratio has a positive but meaningless
relation to unemployment.

In his study in which he investigated the relation between economic growth, unemployment
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and inflation in Turkey, Kose (2016), has determined a negative relation between inflation
and unemployment for the period between 2003:03 and 2014:04. In another study Sentiirk
and Akbas (2014), determined a double directional causality relation between industrial
production index, inflation and unemployment for the period from 2005:01-2012:07.
Sahbudak and Sahin (2016), who investigated the relation between GDP, inflation and
population growth rate by using the ARDL method, he has found a negative and significant
relation between variables and he has observed a negative and insignificant relation between
GDP and unemployment in the short term. While there is a negative and significant relation
between inflation rate and unemployment rate, there is a positive and significant relation
between population growth rate and unemployment rate.

4. Findings
4.1. Data and Methodology

The data used in this study is time series data for the time period of 2008:1 and 2017:3. The
data is collected from TurkStat. In the study, relation between IPI, PPI and unemployment in
Turkey is investigated. The seasonal and calendar effect is adjusted for the data.

As it takes time to gather economic growth data, it takes a long time to publish quarterly data.
For this reason, the capability to make predictions for the future is reduced for the decision
makers. In order to cover for this deficit, IPI is being published on a monthly basis, its
relation with economic growth being supported with theoretical and empirical studies (Kaldor,
1957; Fulop and Gyomai, 2012). In the study to be able to make analysis with monthly data,
the IPI has been chosen as a good proxy for GDP. Because industrial production is seen as the
locomotive of economic growth. It responds more quickly to demand and supply shocks.

The PPI and Consumer Price Index (CPI) causality relationship is different from according to
supply side approach and demand side approach. With respect to supply side approach,
changes in PPI lead or cause CPI while demand side approach CPI leads PPI (Akcay, 2011;
Arby and Ghauri, 2016; Clark, 1995). In the study it is decided to use PPI data as
representing inflation. Because as IPI represents production side of economy, by using PPI as
a complementary data, a complete perspective from production aspect is demonstrated. Due
to the changes done in calculating the unemployment data in Turkey, these data are only
meaningful after 2005 with respect to empirical studies. In the study, to investigate the
probable impact of the global financial crisis of 2008 on Turkey, the starting time for the data
is taken as year 2008. In order to determine whether there is a cointegration relation between
time series in econometric models first of all the series should not be in the unit root.

In order to determine whether there is a cointegration relation between time series in
econometric models or not, first of all it is required for series not to contain unit roots.
Determining that data are stationary enables for statistically correct results to be obtained. If
time series are stationary, it means that relation between time and variables is independent
(Gujarati, 2004: 817-818).
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In the study stability of series is investigated with an Augmented Dickey Fuller (ADF) and a
Phillips-Perron (PP) Unit Root Test. It is assumed that the Dickey-Fuller Unit Root Test (DF)
error term average is zero and that it has a normal distribution, a constant variance (namely
no heteroscedasticity), and a stochastic structure that does not contain autocorrelation,
meaning that error term is white noise (Dickey and Fuller, 1979: 427). If there is no White
Noise but autocorrelation, by including lag values for dependent variables, in order for OLS
predictions to be made much healthier by developing DF test, ADF test has come out. In ADF
unit root test, equality (1) is predicted and it is tested whether (a, p) = (0, 1) parameter is such
that o #0 and p=1 or not as statistically. Accepting that a parameter is different from zero,
shows that series is stationary at level (Dickey and Fuller, 1981: 1069-1070).

AY, =Py + Bot +8Y, ) + X2, < AY,  + & (D

In the equation with number (1), the situation where both the constant and trend impact are
observed is shown. A defines first difference processor, t defines time trend, &; defines error
term, Y. defines the series being used. In the equation with number (1), it is tested whether A
coefficient is statistically equal to zero or not.

PP use non-parametric statistical methods observe the serial correlation in the error terms
without adding lagged difference terms. The PP test is the same as the ADF test statistic
(Guyjarati, 2004: 817-818). PP test which allows for error term to be distributed as weakly
dependent and heterogeneously, eliminates the problem of PP test autocorrelation and
equality is being predicted (2.1, 2.2 ve 2.3) (Phillips and Perron, 1988: 337-338).

yt=ayt-1+ut (t=1,2,...) a=1 (2.1)
yt = pu* + a*yt-1 + ut* (2.2)
yt=p* + B*(t-1/2T) + a*yt-1 + ut* p=p=0 (2.3)

Johansen’s cointegration test takes its starting point in the vector autoregression (VAR) of
order k given by (Johansen, 1988: 232)

Xt=ILXe1 + 10X+ o, + I Xk + ue t=1,2,..., 3.1)

for given values of X.k+1, ..., Xo. Here X;is an n x 1 vector of variables as being integrated of
order one, where I(1), u¢ is an n x 1 vector of innovations while I1; through Ilx are m x m
coefficient matrices.

Here Xt defines non-stationary level variable vector and the error-correction mechanisms.

In the equation with number (3.1), it is focused on Il matrix and its rank. Cointegration is
investigated for this matrix rank. For example, if the rank of a Il matrix with the size of n x n
is 0, all the elements of Xt containing n variable in the model, consists unit root. If the
number of variables forming Xt vector in the rank model is equal to n, (r=n), Xt is a
stationary system. If r<n, among the elements of Xt, there is a cointegration relation between
the elements for at most n-1 number (Demiray, 1998: 70).
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In other words X is integrated of order 1, such that AX; is stationary, and impact matrix
(Johansen, 1988:232);

A(z)z=1=T1=1-111 - ...- TIk (3.2)
has rank r < p. Namely,
I[M=ap’ (3.3)

In the equation with number (3.3), cointegration hypothesis is defined as a reduced rank of I1
matrix. In Johansen cointegration method, by predicting IT matrix from unrestricted VAR,
validity of specified conditions is tested with reduced rank of I1.

The purpose of cointegration analysis is to find ° matrix and to separate X;into stationary
and unstationary parts. For this to be achieved, first of all it is required to determine rank (r)
(Demiray, 1998: 70). Johansen’s method is implemented on two likelihood ratio tests; trace
(Zurace) V€ maximum eigenvalue (Amak) with which rank is determined. Maximum eigenvalue
test statistic is;

LR(10,r0 + 1) = -T In(1-Ar0+1) (3.4)

Where LR(10,r0 + 1) is the likelihood ratio test statistic for testing whether rank (IT) = r0
versus the alternative hypothesis that rank (IT) = ro +1. If A;=0, then the rank of IT is zero and
there are no co-integrating vectors (Dwyer, 2015:5). The trace test is a test whether the rank
of the matrix IT is r0.

LR(r,n) = -T Z In(1 — Ai)
i=r0+1 (3.5)

where LR(r0,n) is the likelihood ratio statistic for testing whether rank (IT) = r versus the
alternative hypothesis that rank (IT) <n (Dwyer, 2015:6).

4.2 Findings

In this study it is investigated whether PPT and UNMP has an impact on IPI or not.

Table 2. Descriptive Results

Variables Minimum Maximum Mean Std. Deviation
IPI -21.3 19.8 2.83 7.44
PPI -3.75 18.4 7.34 4.39
UNMP 8 13.9 10.2 1.41

Table 2 provides descriptive information about IPI, PPI and UNMP. As it can be seen from
Table 2, minimum and maximum values of IPI have changed much between January 2008
and March 2017. This change is the outcome of reduction being lived through in the world as
a result of global finance crisis in 2008.
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Augmented Dickey-Fuller Test Results

Variables Level First Difference
Intercept Trend and Intercept Intercept Trend and Intercept
IPI -2.2862 -2.2919 -11.6169%* -11.5614*
PPI -2.9819 -2.8771 -6.4790* -6.4984%*
UNMP -1.8855 -1.8824 -3.0905%* -6.5665%
Phillips-Perron Test Results
Level First Difference
Intercept Trend and Intercept Intercept Trend and Intercept
IP1 -2.5577 -2.5688 -11.5406* -11.4910*
PPI -2.6176 -2.5389 -6.4801* -6.4735%
UNMP -1.6334 -1.6410 -6.8934* -6.8690%*

Note: Mac Kinnon*, ** *** shows the critical values of %1, %5 and %10 respectively.

The unit root test shows whether the variables are stationary. In order to determine whether
there are long term relations between series, unit root tests are conducted. When Table 3 is
investigated, as per ADF and PP test results, it is seen that all series have unit roots with a
significance level of 1 percent and 5 percent. As the series are nonstationary at the level, their
first differences are taken. When their first differences are taken, the series became stationary
with significance level of 1 percent and 5 percent. In order for Johansen cointegration test to
be applied, it is required for series to be stationary at the same level. As the series were stable
in their first differences in the study, Johansen cointegration test is realized.

The most widely used statistics for determining the lag length of VAR (Vector Autoregressive
Model) model are the Akaike Information Criterion-AIC, the Schwarz Information
Criterion-SC and the Hannan-Quin Information Criterion-HQ. Lag length which makes these
information criteria become minimum is considered to be optimal. In this study, the optimal
lag length is found to be 2 according to SC and HQ and 11 as per AIC information criteria.
However since model verification tests in lag length are nonstationary as per SC and HQ,
adequate lag order is specified as 11. In this way, it is seen that model verification tests are
operating.

After specifying adequate lag order, in order to test the validity of VAR model, the first
particular to look at is whether stability conditions are provided or not. Since the roots of
VAR model don’t go beyond the circular graphic, it can be stated the stability condition is
provided. In the second stage, it is tested whether there is autocorrelation problem in the
model or not by using Lagrance Multiple (LM) Test. When Table 4 is investigated, it is seen
that null hypothesis is accepted such that in all the outcome of autocorrelation testing till the
12th level, there is no autocorrelation.
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Table 4. Result of Autocorrelation LM Test

Lag LM Stat. Prob. Lag LM-Stat Prob.

1 14.6815 0.1001 16.2044 0.0627
2 5.0028 0.8341 7.7882 0.5556
3 16.4836 0.0574 9 6.7996 0.6580
4 9.0784 0.4301 10 4.6546 0.8633
5 8.7181 0.3953 11 4.0541 0.9078
6 16.2044 0.4637 12 14.6155 0.1021

In the third stage, it is required for variable variance condition to be provided. Variable

variance is tested by using White Heteroscedasticity test.

Table 5. Results of White Variable Variance Test

Chi-sq df

Prob.

418.1024 396

0.2134

When Table 5 is investigated, null hypothesis is accepted such that there is no variable
variance in White variable variance test results.

Table 6. Pantula Principle (Trace Statistics)

Rank (r) Model 2 Model 3 Model 4
None 0.0014 0.0002 0.0052
=0

At Most 1 0.0114 0.0017 0.0502%*
r<1

At Most 2 0.1034 0.0066 0.2129
r<2

* Region where Ho hypothesis is accepted.

To establish the models in Table 6 is important to specify long term coefficient. The Pantula
principle provides the opportunity to make choice among model 2, model 3 and model 4
which are seen most frequently among deterministic trends (Asterio and Hall, 2007: 327-328).
According to the Pantula principle, the most suitable specification for our model is “Model 4”.
When Table 6 is investigated, it is seen that there is at most 1 cointegration between variables
as per trend and intercept in model 4. The below Table 7 shows the Johansen cointegration

test results that are obtained by taking Model 4 as basis.
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Table 7. Result of Johansen Test for Cointegration

Null Hypothesis Alternative Hypothesis Eigenvalue Critical Value
(Ho) (Hy) (0.05)

Atrace test Atrace value

=0 >0 0.2281 51.7485 429152

<l r>1 0.1592 25.8582 25.8721

Amak test Amak value

=0 r=1 0.2281 25.8902 25.8232

r=1 =2 0.1592 17.3499 19.3870

When Table 7 is investigated, as Atrace and Amak values are bigger than critical values at
significant level of 5%, null hypothesis revealing that there is no cointegration relation
between the variables is rejected, while the alternative hypothesis specifying that there is at
least one cointegration relation between the variables is accepted. For this reason, in the
model being predicted, the existence of cointegration relation has been determined.

Since meaningful results could not be obtained when a Weak exogeneity test is conducted,
“Ho: variable is the weak exogenous” hypothesis is accepted. For this reason, short term
behaviors of variables cannot be modeled. Error Correction Model-ECM model cannot be
predicted.

In order to specify estimators of cointegration, FMOLS (Full Modified OLS) methods which
are developed by Phillips and Hansen (1990) are used. FMOLS method ensure partial
alternative to the ECM methodology. FMOLS is preferable in terms of asymptotic behavior
(Phillips and Hansen, 1990:120). FMOLS provides of optimal estimated of co-integrating
regressions. This method is obtained with the development of OLS where endogeneity and
autocorrelation problem is considered (Phillips, 1993:1).

Table 8. FMOLS Results
Variable Coefficient t-Statistic Prob.
PPI 0.385210%*** 1.884147 0.0623
UNMP -1.751388*%* -2.746907 0.0071
C 18.37054%** 2.546258 0.0123

Note: Mac Knon * ** *#** shows the critical values of %1, %5 and %10 respectively.

According to Table 8, a 1 percent increase in PPI, causes for IPI to increase by 0,4 percent.
An increase of 1 percent in UNMP, causes for IPI to be reduced by 1.7 percent. If there are no
changes in PPI and UNMP, in the long term IPI will approximately increase by 18.3 percent.

5. Conclusion

The research has been conducted by assuming that it would be helpful for market players,
policy makers, and researchers to know about the impacts of PPI, unemployment and IPI in
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establishing economic stability in Turkey. In this study, the impact of PPI and unemployment
on IPI has been investigated for the period of 2008:01-2017:03 in Turkey by using Johansen
Cointegration analysis. In the study it is seen that the series which are used in unit root
analysis are stationary at first difference. The existence of a long term relationship between
the series is determined by Johansen Cointegration analysis. The result of the FMOLS test
revealed that the coefficient of unemployment is negative with high influence and statistically
significant while inflation is positive but has no significant effect on economic growth.
Meaning that in the long term a 1 percent increase in unemployment will reduce IPI with a
percent of 1.7.

If economic growth cannot increase employment, it can be stated that there is disruption in
income distribution. Turkey will be faced with this problem for many years. Besides, Turkey
adopts a policy that is based on demand oriented growth models meaning that a policy based
on growth depending on inflation is being adopted (idikut Ozpenge, 2016). Shortly, Turkey
which needs inflation with demand push to achieve economic growth also needs structural
reforms to reduce unemployment. High labor costs and low level of increase in efficiency are
other obstacles in front of the objective to increase employment.

Economic stability and economic growth as being among macroeconomic targets are among
the primary objectives to be realized in each economy. In order to meet these targets, first of
all, it is required to use public and monetary policies. At the point where fiscal policies are
implemented, political process is being influential. Within this content, it is required for
policy makers to create policies to reduce unemployment in Turkey (and to reduce inflation
on the other hand). In this way, it could serve for economic stability to be attained and for
economic growth to be achieved.

In this context we believe that if the market is pursuing profit maximization it must pursue
both growth and economic stability maximization in the state. Government should create
information and technology externalities with regulatory and supervisory policies. These are
among the quantitative features. Apart from these, government will have tasks at quantitative
and qualitative dimensions.

Economic stability and growth complement each other. Low level of inflation and
unemployment are considered as the engine of growth. However, there can be a limit for
providing such a harmonization in economies. That is their being evaluated alone may cause
technical mistakes. Because they are in interaction with each other. For example, a high
economic growth and a low inflation target can cause us to confront an inflation and/or
unemployment with a tendency to increase.
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