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This paper introduces Turkey’s recurring economic cycle over the last century. Different from 

worldwide business cycles with a typical duration of 3-10 years and long waves of 40-60 years, 

Turkey’s economic cycle has a consistent duration of 20 years and is of a fixed shape. Turkey’s 

economic cycle does not overlap with worldwide business cycles or long waves. Worldwide 

business cycles and long waves can be explained by changes in the conditions of production, 

consumption and finance, but in the case of Turkey’s economic cycle such factors do not seem 

to be applicable. 
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Introduction 

This paper introduces Turkey’s recurring economic cycle over the last century. 

Different to worldwide business cycles which have a typical duration of 3-10 

years and long waves of 40-60 years, Turkey’s economic cycle has a consistent 

duration of 20 years and has a fixed shape. Turkey’s economic cycle does not 

overlap those of either worldwide business cycles or long waves. Worldwide 

business cycles and long waves can be explained by changes in the conditions 

of production, consumption and finance, but these factors are not apparently 

applicable when explaining Turkey’s economic cycle. 

                                                        
* osmansari@politikekonomi.net 
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The second part of this paper offers a short analysis of worldwide economic 

cycles. The chronology, properties and economic explanations of business cy-

cles and long waves are briefly presented. 

The third part of this paper begins with an account of Turkey’s economic trend 

over real GDP through the lens of the Hodrick Prescott filter and then identifies 

and examines Turkey’s economic cycle. 

The fourth and final part offers some reflections on the findings. 

Economic Cycles 

When an economic indicator recurrently moves first at high levels and then at 

low levels, within time its chart takes the form of fluctuation. Economic cycles 

are fluctuations of major economic indicators which move in correlation with 

each other. 

The most intensely studied economic cycles are medium waves called business 

cycles which have a duration of 3-10 years. Long waves, with durations of 40-

60 years, are also called Kondratieff waves and are predominantly accepted as 

economic cycles even though they are not subjected to intense studies as are 

business cycles. Short waves, with durations of 1.5-3 years are also observed, 

but they are considered to be formed by transient factors and are not examined 

separately (Stock and Watson, 1999, p. 10). Although Kuznets (1930) displayed 

a type of cycles called Kuznets swings, with durations of 22-23 years that are 

in-between durations of business cycles and long waves, such instances are ep-

isodic. (Mandel, 1995, p. 99) 

Neither business cycles nor long waves are local. They may first appear in one 

country; however, their effects will be felt worldwide. They are also not period-

ic as their durations may vary. Their economic explanations have been devel-

oped based on changes to the conditions of production, consumption and fi-
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nance. There is almost no study that focuses on theoretical explanation of 

Kuznets swings observed for a particular period. However, they are also of var-

ying durations (Kuznets, 1930, p. 205) and therefore appear together in major 

countries. 

The rest of this part of the paper goes on to explain business cycles then con-

tinue to look at long waves separately. 

Business Cycles 

Business cycles are the most extensively studied economic cycle. Mitchell 

(1927, p. 3) reports that after the crises surrounding the Napoleonic wars en-

countered in years 1720, 1763, 1772, 1783 and 1793 respectively, and also 

among other smaller crises, the existence and study of business cycles can be 

traced back to the 18th century.  

Classical methods of determining business cycles began with the pioneering 

work of Mitchell (1927) in the National Bureau of Economic Research (NBER). 

Burns and Mitchell (1946) selected 71 series out of 487 monthly and quarterly 

series. They determined dates of peaks and troughs and compared the lags and 

leads of their selected data. (Burns and Mitchell, 1946, p. 4)  

The chronology of business cycles continues to be generated by using this clas-

sical method to the present day, albeit with updates and advances. Using the 

classical method, NBER detects and publishes the dates of peaks and troughs 

beginning from the 1850’s. NBER’s chronology is formed by following two 

steps. In the first, the peaks and the troughs of a large number of individual 

variables are calculated. In the second, the dates of general peaks and troughs 

are identified by comparing the results of the first step. (Stock and Watson, 

1999, p. 8)  

According to NBER’s business cycles chronology business cycles have differing 
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durations. The duration of a cycle can vary from 28 months to 128 months, 

averaging 56 months. (NBER, 2010) The table in Appendix 1 shows an average 

duration of business cycles for the whole period and for three sub periods be-

tween the years 1854 and 2009. Within 155 years, the average period of busi-

ness cycles increased gradually from as little as 4 years during the 1857-1919 

period to 5 years and 9 months in the period after World War I. This, however, 

requires attention since there are studies which assert that data before 1945 is 

not comparable, and, after adjustments the results resemble those of the period 

after 1945. (Stock and Watson, 1999, p. 6-8)  

A second way of determining business cycles is by extracting the cyclical com-

ponent of a series with a filter. Stock and Watson (1999) used such a method to 

analyze 71 economic time series in eight broad categories. (Stock and Watson, 

1999, p. 14) The results of their paper are in accordance with NBER chronology.  

Economic theory focuses on static equilibrium or steady state growth paths, 

but as John Lennon aptly said, life is what happens to you while you’re busy 

making other plans. Empiric works show that series are continuously fluctuat-

ing rather than halting at equilibria or growing towards steady states on a con-

stant path. There are changes in conditions of production, consumption and 

finance that remind us of Lennon’s view of life. Unexpected changes are con-

sidered shocks. The economic study of business cycles is carried out with as-

sumptions on the source and nature of shocks, which are introduced in anal-

yses as either shifts in behavioral functions or as changes in parameters. 

In macroeconomic analysis, shocks due to changes in the condition of produc-

tion are reduced to technological changes. Technological developments are in 

this sense understood through Solow’s (1957) framework of technical change. 

The real business cycles approach, postulating change in productivity as the 

only source of shocks, began with Kydland and Prescott’s (1982) study which 

reached encouraging results when comparing analyses of data. However, such 
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assumptions, which contradict accepted findings such as those in the case of 

the supply elasticity of labor, are necessary in order to obtain plausible results 

when using such an approach.* The models of dynamic stochastic general equi-

librium allow the addition of nominal rigidities ensue real business cycle mod-

els. These models show that monetary shocks can cause economic fluctuations 

similar to observed business cycles.†  

Both of the models which work within the framework of real business cycles 

and also the so-called new Keynesian models devised by criticizing them, con-

tain variables which, in the absence of shocks, stand at a static equilibrium or 

move towards a steady path of growth. On this foundation, shocks which show 

up every period are drawn from probability distribution, and without an eco-

nomic explanation, are introduced in behavioral functions. After the realiza-

tion of a shock, variables move towards a static equilibrium or on a new steady 

state growth path interacting with each other. Because in each period a new 

shock is drawn before there is a recovery from the one previous, as a rule the 

economy is always out of equilibrium. This leads researchers to the inspection 

of the statistical properties of shocks as time series rather than analyzing equi-

librium or steady state growth. Recently, research on business cycles has inten-

sified in studies pertaining to the volatility of economic series caused by 

shocks, (Fernández-Villaverde and Rubio-Ramírez, 2010) the dependence of 

volatility of series to a common factor‡ and propagation mechanisms§. (Ramey, 

2016)  

                                                        
* Specific to elasticity of labor supply, Prescott (2016, p. 1766) tried to overcome the problem by 

advocating that aggregate elasticity is radically different than the elasticity obtained in multi-

sector analysis using panel data. 
† For example, a model with moderate nominal rigidities can explain the inflation inertia and 

output persistence. (Christiano, Eichenbaum, & Evans, 2005) 
‡ “While the US time series for many aggregates grow over time, there are many 'great ratios’ 

that appear to be relatively constant, suggesting that there are a small number of common 

forces which give rise to trend growth.”  (King & Rebelo, 1999, p. 941) Also see King, Plosser, 

Stock and Watson (1991) 
§ For example, Bernanke, Gertler and Gilchrist (1999) and Gorodnichenko and Ng (2017) 
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Figure 1 shows the coefficient of variation of the percentage change in quarter-

ly US GDP in billions of chained 2009 dollars, computed using data obtained 

from the official web site of BEA (BEA, 2017).* Because the coefficient of varia-

tion is a matter of a period rather than a point in time, it is calculated here for a 

10-year period and indexed with the first quarter of each period. 

Figure 1: Coefficient of variation of quarterly percentage change in US GDP  

( [1947:2 - 1957:1] – [2007:3 - 2017:2] )  

 

Source: Calculations using BEA (2017) data. 

By taking the coefficient of variation as the indicator of volatility, there are two 

periods which are identified as when volatility first falls and then stays at low 

levels as shown in Figure 1. The first instance is the period between the 2nd 

quarter of 1953 and 3rd quarter of 1973.† The second is the period between the 

1st quarter of 1980 and the 2nd quarter of 2006.‡  

The second period (1980Q1-2006Q2) overlaps with the great moderation de-

                                                        
* It is expected that standard deviations will be high in the periods of high growth, but low in 

the periods of low growth, hence coefficient of variation is more appropriate for long-term 

consideration based on comparisons of volatility. 
† Volatility falls between 1953Q2 and 1958Q2 stays at low levels between 1958Q2 and 1973Q3 

and increases rapidly between 1973Q4 and 1975Q2. 
‡ Volatility falls between 1980Q1 and 1982Q2, stays at low levels between 1982Q2 and 2006Q2 

and increases rapidly between 2006Q3 and 2010Q1. 
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picted by Stock and Watson (2003) who take the standard deviation as the in-

dicator of volatility with some minor deviations.*  Blanchard and Simon (2001, 

p. 135) argues that this period is part of the tendency for volatility decrease 

that began during the 1950s and continued henceforth, but with an interrup-

tion during the 1970s.  

The transition from the Keynesian period when Keynesian and neoclassical 

economics developed and affected economic thought and behaviour, through 

mutual dialogue, to the neoliberal period when new classical economics and 

new Keynesian economics developed and affected economic thought and 

behaviour, also through dialogue, did not take place suddenly at any particular 

point in time. Keeping this in mind, 1980 is a plausable approximation for the 

turning point. Accordingly, there are two periods of moderation. The first of 

which was Keynesian, and the second was neoliberal. Detecting these two 

periods of moderation yields one piece of good news and one item of bad news 

about analyses related to business cycles. 

The good news is that economic analysis avails decreasing volatility and leads 

to moderation in the medium-term. Considering the state of which 

macroeconomic thinking has impacted the behavior of both public institutions 

(formost central banks and goverments) and private institutions, it can be 

argued that developments in macroeconomics provides successful results in 

the medium run. From this perspective, it comes to light that the policies of the 

1950s and 1960s, which were aiming to achieve full employment was effective 

for the fall of volatility. However, in the 1970s these policies lost their 

effectiveness. The policies which developed as a reaction and directly aimed to 

decrease volatility became prevalent from 1980 onwards. During this time and 

onto the 1990s and 2000s economic moderation was achieved. However, after 

                                                        
* Stock and Watson introduced the term “great moderation” when they were still in that period. 

For the date of the end of the period see Fernández-Villaverde and Rubio-Ramírez (2010, p. 1). 
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2007 high volatility has once again arose.  

The bad news is that even though macroeconomic analysis comprehends me-

dium-term developments, it overlooks them in the long-term. Medium-term 

analysis is initially consistent with the existing underlying conditions that are 

carried out successfully. When underlying conditions change slowly but con-

tinuously, possibly with confidence thanks to previous successes, such change 

goes unnoticed and the required alterations to the models are not implement-

ed. Therefore, it has often been too late when action is taken after long-term 

changes undeniably evoke themselves. Only after a period of fluctuance does a 

new tool of economic analysis get devised with radical changes in the model-

ing. * 

Long Waves 

One year before Mitchell (1927) published his book in the US about business 

cycles Kondratieff, a soviet economist (Barnet, 1998), published his paper 

about long waves (Kondratjew, 1926) in a German language periodical. Eight 

years later Stolper translated Kondratieff’s paper into English. (Kondratieff and 

Stolper, 1935) The paper reported the existence of economic fluctuations 

which are different from business cycles with durations of 40-60 years. 

Kondratieff began his study by investigating fluctuations in wholesale prices. 

He then compared these fluctuations to those of other major economic series. 

The beginning and ending years of the waves were different for each series. 

However, when the transition is attributed to a range rather than a single point 

in time, a well-defined timing of long waves appears. Kondratieff dated the 

long waves as shown in the table of Appendix 2. 

                                                        
* Currently demand for radical changes in macroeconomics is being expressed more frequenty. 

For example see Stiglitz (2017). 
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There are three waves which Kondratieff detected, of which two are completed 

in full but only the first half of the third has been completed. According to this 

chronology, long waves have variable durations. The wave duration of whole-

sale prices stand at 60 and 47 years respectively for the first and second waves. 

(Kondratieff and Stolper, 1935, p. 106) Kondratieff reports that in general 

evaluation, the duration of waves is between 48 and 60 years. (Kondratieff and 

Stolper, 1935, p. 112) 

After pointing out that the reasons why waves occur can be categorized into 

four broad types, Kondratieff argues that they are not the reasons for long 

waves but actually the results. The four main reasons mentioned are “(1) 

changes in technique, (2) wars and revolutions, (3) the assimilation of new 

countries into the world economy, and (4) fluctuations in gold production.” 

(Kondratieff and Stolper, 1935, p. 112)  

In 1980, about 50 years after Kondratieff published his paper, Mandel made a 

more clear-cut chronology, pointing out that the third wave had finished and 

the upswing of the forth was over. 15 years after the first edition of his book, 

he published a revised and enlarge version. The table in Appendix 3 summariz-

es Mandel’s (1995) chronology of long waves. 

According to Mandel, economic developments lead to falling rates of profit 

which cause markets to first slack and then consequently shrink. Opposed to 

this shrinking dynamics of markets, conditions with the potential to enable 

economic expansion develop outside of economic relations but suppressed 

within the capitalist operation of markets. The accumulation of these condi-

tions, which are not raised economically but suppressed, increases especially in 

downswing periods. In periods of crises towards the end of downswing, the 

economy gets out of a crisis by using these capacities. But because they are not 

released consciously, the expansion of their application takes time and this 

process corresponds to the period of rise. 
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Conditions of economic expansion originated from two types of factors, name-

ly subjective factors and objective factors, according to the evaluations of Man-

del. Subjective factors are “the capacity of the working class to mount re-

sistance and counterattack”. (Mandel, 1995, p. 36) Objective factors are formu-

lated as “the inner needs and logic of capital accumulation (Mandel, 1995, p. 

36) is basically scientific and technological progress.*   

Looking at Mandel’s chronology of long waves, as listed in Appendix 3, it would 

clearly appear that durations of long waves differ from wave to wave. 

Basic Characteristics 

There are three common characteristics of business cycles, long waves and 

other economic fluctuations. They are not periodic, they are not local and they 

have economic explanations that yield practical applications.  

1.1.1 Not Periodic 

The above examination of economic cycles clearly shows that they are not 

periodic. This was known even during the times of pioneer studies. As 

expressed by Stock and Watson (1999, p. 5) Burns and Mitchell’s (1946, p. 5) 

definition of business cycles directly express that business cycles are recurrent 

but not periodically recurrent. Kondratieff assert that if “regularity” is defined 

as repetition over regular time-intervals, this kind of periodicity does not exist 

in social and economic phenomena.  (Kondratieff and Stolper, 1935, p. 112)  

1.1.2 Not Local 

After expressing the connectedness of economies in various countries through 

the trade in goods and services, financial markets and the diffusion of 

technology, Stock and Watson (1999, p. 46) note the existence of cyclical 

                                                        
* Without overseeing the intertwinement among them due to the nature of their interactions, 

it can be said that subjective factors provide expansions in demand while objective factors offer 

supply. 
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components which have some common comovements among developed 

economies. Business cycles are not isolated local movements in national 

economies. Long wave analyses of neither Kondratieff nor Mandel are limited 

to a particular country. Conversely, they are international in their nature. Kon-

dratieff uses the data of France, UK, Germany and USA. Mandel bases his analy-

sis on industrialized countries. As business cycles, long waves are also not lim-

ited to a specific country. 

1.1.3 Economic Explanations 

There are economic explanations developed for understanding cycles that de-

pend on changes to the conditions of production, consumption and finance.  

As mentioned above, during third and fourth long waves it can be said that de-

velopments in macroeconomic analysis in general and specificly business cy-

cles analysis have been effective in decreasing volatility. 

Mandel argues that he is one of the first analysts who in the middle of 1960s 

predicted the forthcoming crises which occurred in the beginning of the 1970s 

and in 1980. He wrote that, “(t)here can hardly be any doubt today that those 

predictions have been completely confirmed by subsequent events.”  (Mandel, 

1995, p. 24)  

Accepting that the downward swing period of the forth long wave began in 

1968 as Mandel asserted, it can be estimated that around the years of 1988 and 

1993, the forth wave finished and we entered a fifth. Accordingly, it can be 

claimed that the upswing period of the fifth wave was completed around the 

years 2008 and 2013, and we are currently in the downswing period of the 

fifth wave. 

Economic analyses of both business cycles and long waves have predictive 

power and the potency to produce applicable economic policies. 
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Turkey’s Economic Cycle 

As I discuss in Appendix 7 in greater detail, the data that can be used for long 

term analyses of Turkey has a low frequency, is narrow in scope and varies over 

time. It also has problems associated with reliability. 

As mentioned by Stock and Watson (1999, p. 14), business cycles are defined 

by comovements across many sectors and different series. It is not a burden for 

business cycle analyses to use GDP data because, “fluctuations in aggregate 

output are at the core of the business cycle so the cyclical component of real 

GDP is a useful proxy for the overall business cycle.”  

Real GNP data is used here for the analysis of Turkey’s economic cycle. The 

analyses of other series give results consistent with the results offered in this 

paper. However, as explained in Appendix 7, there is no need for displaying 

these results. 

In this part, first the development trend of Turkey’s economy is inspected us-

ing filtered GNP data. Second, the time series properties of GNP are studied. 

Finally, the economic cycle of Turkey and the shape series which the GNP 

forms within the cycle is determined. 

Trend of GNP 

A time series (𝑦𝑡) can be considered the sum of a trend component (𝜏𝑡) and a 

cyclical component (𝑐𝑡). (Hodrick and Prescott, 1997, p. 3) * 

𝑦𝑡 = 𝜏𝑡 + 𝑐𝑡 

If the cyclical compenent and the second difference of trend component are 

distributed normally and independently, the filter is found by solving the 

                                                        
* As much as it is related to this paper, the content of Hodrick and Prescott’s 1997 work totally 

overlaps their 1980 working paper. Instead of Hodrick and Prescott (1997) Hodrick and Pres-

cott (1980) can be referred by changing page numbers. Published references are preferred here. 
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minimization problem (Hodrick and Prescott, 1997, s. 3):  

min
𝜏𝑡

∑(𝑦𝑡 − 𝜏𝑡)2 + 𝜆((𝜏𝑡+1 − 𝜏𝑡) − (𝜏𝑡 − 𝜏𝑡−1))
2

𝑇

𝑡=1

 

This is called the Hodrick Prescott filter and it is optimal. (Ravn and Uhlig, 

2002, s. 372) For annual filters, the appropriate value of λ is calculated as 6, 25 

by Ravn and Uhlig (2002). 

There are many critiques of Hodrick Prescott filters. (King and Rebelo, 1993) 

However, Rav ve Uhling (2002, p. 371) asserts that Hodrick Prescott filters 

“withstood the test of time and the fire of discussion remarkably well.” When 

describing the time series behavior of Turkey’s GNP, the critiques of Hodrick 

Prescott filters are not binding. Pollock (2000, p. 318) reports that the Hodrick 

Prescott filter often fails when generating detrended series, but it “is an excel-

lent device for representing the broad trend of a time series.” Here, analysis us-

ing the filter applied to low frequency GNP data of Turkey aims to reach a de-

scription rather than to obtain quantitative results, and the Hodrick Prescott 

filter serves us well for this purpose.  

The filter is applied not to the level, but to the logarithm of real GNP in order to 

make the first difference equal to the growth rate. A general growth tendency 

is observed in the series, implying a drift. Before filtering the component of the 

series corresponding to the drift, it is eliminated using the following formula: 

�̃�𝑡 = 𝑥𝑡 − 𝑡 (
𝑥𝑡 − 𝑥1

𝑇 − 1
) 

In this instance �̃�𝑡 is the GNP series after the elimination of drift. Figure 2 

shows logarithm of Turkey’s real GNP filtered with the Hodrick Prescott filter 

with the value of λ equal to 6,25 after the elimination of the drift component 

for the years between 1923 and 2015. 
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Turkey’s real GNP grew to an annual average rate of 4.64% between years 1923 

and 2015. This is almost linear growth as seen on Figure 4 below. The third sec-

tion shows that the development of GNP can be explained successfully only by 

looking at the year on calendar and its one-year lagged value without economic 

reasoning. The time series analysis, with the results listed in Appendix 4, 

shows that GNP has a shrinking dynamic when explained only by its lagged 

values.  

Figure 2: Logarithmic Trend of Turkey’s Real GNP Net of Drift (1923-2015) 

(Hodrik-Prescot Filter, λ=6,25) 

 

Examinations of periods that correspond to the single realization of Turkey’s 

economic cycle, one by one indicate that economically irrational factors are 

dominant in the determination of economic developments. The drift in the pe-

riod 1923-2015 corresponds to a 4.64% average growth rate can be attributed 

to technological, institutional and financial improvements taking place on a 

global level and the dynamics of rural-urban migration which can be interpret-

ed  in accordance to factors exogenous to national economic activity in Turkey.* 

                                                        
* The assumption that drift corresponds to the average rate of growth is a conservative as-
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Considering that drift is the result of external factors to the national economy, 

the variable plotted in Figure 2 is the component of the level of GNP that can be 

attributed to the internal factors based on the behavior of economic agents 

such as policy makers and cooperate managers. In periods with growth rates 

above average, the curve trends upward, but when the growth rate is below av-

erage it trends downward. 

The rapid growth episodes of the 1923-1938 and 1963-1975 periods are clearly 

seen in Table 2. In the 1940-1960 period, significant ups and downs were ex-

perienced because of World War II. Leaving these swings as a result of war 

aside, the upward trend of Turkey’s economy that is explainable with the in-

ternal factors of national economy changed beginning with the year 1977 and 

were soon dominated by contractionary tendencies.  

In the beginning of every 20-year period, i.e. in the years 1940, 1960, 1980 and 

2000, GNP experienced a significant decline. A quadric increase followed this 

fall. Later, a decrease tendency with increasing rate appears. When the first 

difference of the trend is considered, the impact becomes clearer, as shown in 

Figure 3. 

Again leaving aside the years which were affected by war, while the change rate 

of trend was generally positive until 1976, it was mostly negative after 1977. 

The years 1940, 1960, 1980 and 2000 were in the middle of the period of de-

cline. Even though in each of the twenty-year periods saw an upward tendency, 

they came after initial rapid decreases and it is followed first by a relatively 

small fall and then by a relatively small rise. Finally there is a tendency for de-

cline throughout, until the end of the period.  

 

                                                                                                                                                                             
sumption. That drift is higher but subpressed by endogenious factors is a more plausible hy-

pothesis calling for its testing. 
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Figure 3: Percentage Change of Trend of Turkey’s Real GNP Net of Drift  

(1924-2015) 

 

 

Time Series Movement of GNP 

When time series analysis of Turkey’s real GNP is carried out, together with its 

lagged values, what stands out is that the one year and 20 years lagged values 

are significant at a 1% confidence level, but other lagged values are insignifi-

cant with a 10% confidence level.  

Appendix 4 displays the regression analysis result which was reached by using 

the OLS explaining logarithm of Turkey’s GNP with its one year and 20 years 

lagged values. In this regression result, the coefficient of one year lagged value 

was significantly lower than one at a 1% confidence level. The logarithm of 

GNP was equal to the sum of 90.1% of one year lagged and 8.1% of 20 years 

lagged value. If the value of GNP has been constant until an arbitrary year, its 

value for that year will be 1.8% less than the previous constant value. This 

would imply that the GNP has a shrinking dynamic.  

Quadric Cyclical Component 

Both visual inspection of filtered series and time series analysis with lagged 
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values indicate that the time series behavior of GNP corresponds to a cycle 

with a fixed duration and a fixed shape.  

To capture the dynamics within the twenty years period, a variable of intrape-

riod year denoted as 𝑖𝑛𝑡𝑟𝑎𝑝𝑒𝑟𝑖𝑜𝑑𝑡 is defined with the formula  

𝑖𝑛𝑡𝑟𝑎𝑝𝑒𝑟𝑖𝑜𝑑𝑡 = (𝑡 % 20) + 1 

where t is for year, while the term “(𝑡 % 20)” shows a residual of division by 20 

known as year (mod 20). 

For detecting shifts between the first and the second decade, a dummy variable 

for the first decade of each twenty year period is multiplied with the variable  

𝑖𝑛𝑡𝑟𝑎𝑝𝑒𝑟𝑖𝑜𝑑𝑡 to obtain the variable 𝑓𝑖𝑟𝑠𝑡𝑑𝑒𝑐𝑎𝑑𝑒𝑡 defined with the formula 

𝑓𝑖𝑟𝑠𝑡𝑑𝑒𝑐𝑎𝑑𝑒𝑡 =  {
𝑖𝑛𝑡𝑟𝑎𝑝𝑒𝑟𝑖𝑜𝑑𝑡 𝑖𝑛𝑡𝑟𝑎𝑝𝑒𝑟𝑖𝑜𝑑𝑡 ≤ 10

0 𝑖𝑛𝑡𝑟𝑎𝑝𝑒𝑟𝑖𝑜𝑑𝑡 > 10
 

The regression results which explain the logarithm of real GNP together with 

the quadric cyclical component is listed in Appendix 5. All coefficients are sig-

nificant at a 1% confidence level. 

The first result obtained from Appendix 5 is that there is a component corre-

sponding to growth with a constant rate of 0.75%. Additionally, 81.8% of a one 

year lagged value of GNP is another component that determines the current 

value of GNP. Apart from the impact of a small constant growth rate plus the 

one year lagged value, the variation in GNP is explained by its time series be-

havior within the twenty-year periods.  

The coefficients of the intraperiod variable depicts an inverse U-shaped quad-

ric relation. The coefficients of the variable for the first decade indicate that 

the two decades within the twenty years period differ from each other signifi-

cantly with respect to the shape of the curve.  
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Figure 4: Estimate of GNP with Quadric Periodic Component 

(1946-2015) 

 

Figure 4 shows the estimate of the logarithm of GNP based on the regression 

results of Table 5 where the straight line corresponds to estimated values and 

circles to the logarithm of GNP. The economic model catches the trend and the 

fluctuations in the data to great extent. Although there are small time shifts, 

such as the years 1949 and 1999-2001, it reflects both intraperiod movements 

and interperiod transitions successfully. 

The regression result, in which the growth rate rather than the logarithm of 

GNP is the dependent variable, is listed in Appendix 6. The value of �̅�2 is used 

as an indicator for goodness of fitness, i.e. 0.31, which is relatively low. Howev-

er, all coefficients are significant and with the constant term of 5%, while oth-

ers stand at a confidence level of 1%. The model is adequate; however, there is a 

large degree of variation in the growth rate that cannot be explained by the 

model.  

The coefficient of a one-year lagged value of growth rate is negative, and it is 

1940 1950 1960 1970 1980 1990 2000 2010 2020

ln(GNP) Model
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significantly lower than one. Lagged value affects current value negatively but 

does not change its sign. Keeping other factors constant growth rates converge 

to zero over time with the negative effect of its lagged value.  

5. Şekil: Quadric Periodic Component of the Rate of Change of GNP 

(1946-2015) 

 

The shape of movements of quadric periodic components over time which are 

based on growth regression is qualitatively the equivalent to calculations based 

on the logarithm of GNP regression. Figure 5 depicts the time series shape of 

quadric periodic component. The curve in Figure 5 corresponds to the variable  

𝑞𝑢𝑎𝑑𝑟𝑖𝑐 𝑝𝑒𝑟𝑖𝑜𝑑𝑖𝑐 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝑡 = {
0,05456 𝑑𝑡 − 0,0010 𝑑𝑡

2 𝑑𝑡 ≤ 10

0,02371 𝑑𝑡 − 0,0045 𝑑𝑡
2 𝑑𝑡 > 10

 

where dt is intraperiod year. 

There are two phases of Turkey’s economic cycle which are based on the time 

series shape of the quadric periodic component. The first corresponds to an 

inverse U-shaped curve that initially increases at a decreasing rate, then de-

creases at an increasing rate. If there were no break at the 10th year, the part of 
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the curve representing the first decade would fall to the initial low level within 

2 years. However, there is a break in year 10 and then a jump the following year 

which is followed by a quadric curve declining at an increasing rate. 

Whereas the value of the quadric periodic component jumps from 3.5% to 

8.2% at the end of first phase, it falls from 2.7% down to 1.3% in the beginning 

of following twenty-year period. 

Reflections 

Economic fluctuations are observable in the world, and business cycles and 

long waves are the types which primarily feature. In Turkey, there is an eco-

nomic cycle with a fixed duration that reoccurs every twenty years. However, 

the chronology of Turkey’s economic cycle does not overlap with global cycles. 

Turkey’s economic cycle has two different faces which are both a decade long . 

The transitions between both phases, and from one occurrence of cycle to the 

next, are not smooth but jump. Also, Turkey’s economic cycle is periodic 

whereas worldwide economic cycles are not. Furthermore, as seen in Figure 5, 

the shape of the time series cycle is constant.  

There are plausible economic analyses and models of worldwide cycles. They 

are not complete, and there are continuing discussions as well as improve-

ments, but, nevertheless, they still do exist.  Economic data in Turkey can be 

explained accurately in the long-term without any economic consideration, 

simply by just looking at past values and the year in the calendar. However, 

once an attempt is made to analyze Turkey’s economic cycle as the develop-

ment of an economy working within rational economic assumptions, it gets 

increasingly incomprehensible. A few examples to further illustrate the prob-

lem.  

Korkut Boratav wrote about an incomprehensible phenomenon in the period 



-21- 

 

corresponding to the 1940-1960 cycle occurrence as follows: 

Turkey reached the end of the war with a foreign exchange reserve of 250 million 

dollars, more than twice that of 1946 in import volume and achieved a trade sur-

plus of about 100 million dollars. Turkey, trying to obtain foreign aid, although 

not relying on an economic rational, began to receive foreign aid first through the 

framework of the Truman Doctrine then of the Marshall Plan, and these contin-

ued without break and with the same approach during the periods of CHP and DP 

governments. (Boratav, 2016, p. 101) 

Yakup Kepenek wrote about an incomprehensible phenomenon in the period 

corresponding to the 1960-1980 occurrence of the cycle as follows:  

The development of the economy after 1960 up to the beginning of 1980 can be 

examined within the framework of development plans. General economic policies 

and implementation plans of about twenty years have a property specific to them. 

This property originated from each period’s evidence of conscious application of 

industrialization by the method of domestic production instead of exports (im-

port substitution).  In addition, the planned development approach, introduced 

after economic and political crisis of the end of 1950s, came to an end with a 

heavy economic and political crisis in the end of 1970s. Since logically it is impos-

sible to plan crises (the inverse of this can be thought only for those who will 

commit suicide), it is necessary to inspect the developments of these 20 years in 

more detail. (Kepenek, 2016, p. 137) 

Acemoglu and Ucer wrote about an incomprehensible phenomenon in the pe-

riod corresponding to the occurrence of the cycle beginning in 2000 as follows: 

There is a seldom-addressed macroeconomic puzzle of Turkish growth. Following 

its severe financial crisis in 2001, Turkey enjoyed five years of rapid economic 

growth, driven in large part by structural changes, productivity growth and a 

broadening base of economic activity both geographically and socially. This pro-

cess stopped and reversed itself, however, even as the foreign and the Turkish me-

dia were touting a new Turkish model immune to the “stop-go cycles” so charac-

teristic of its economy in the 20th century. (Acemoglu and Ucer, 2015, p. 1) 

A long-term explanation of Turkey’s economic cycle with an accurate analysis 

of the economy as a national economy which works with an economic rational-

ity and exposed to changes in the conditions of production, consumption and 

finance, seems, at least for now, impossible. What emerges instead is that first 

Turkey’s economy should be subject to an in depth, punctilious and careful po-

litical economy analysis. 
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Appendix 1: List of the Durations of Business Cycles Ac-

cording to NBER Chronology 

Period 
Number 

of cycles 

Duration 

from 

peak to 

trough 

(month) 

Duration 

from 

trough to 

peak 

(month) 

Duration 

from 

peak to 

peak 

(month) 

Duration 

from 

trough to 

trough 

(month) 

1854-

1919 
16 21,6 26,6 48,9 48,2 

1919-

1945 
6 18,2 35,0 53,0 53,2 

1945-

2009 
11 11,1 58,4 68,5 69,5 

1854-

2009 
33 17,5 38,7 56,4 56,2 

Source: (NBER, 2010) 

Appendix 2: Kondratieff’s Original Dating of Long Waves  

 
Phase Begin End 

First 
Rise 

End of 1780s 

beginning of 1790s 
1810-17 

Decline 1810-17 1844-51 

Second 
Rise 1844-51 1870-75 

Decline 1870-75 1890-96 

Third 
Rise 1890-96 1914-20 

Decline 1914-20 - 

Source: Kondratieff and Stolper (1935, s. 111) 

Appendix 3: Mandel’s chronology of Long Waves 

 
Property of the Wave 

Upward 

swing 

Downward 

swing 

1. 
Period of the Industrial Revolution, the great bourgeois 

revolutions, the Napoleonic wars and the constitution of 

the world market for industrial goods 

1789-

1815(25) 
1826-1848 
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2. 
Period of "free-competition" industrial capitalism 

Downward swing: long depression of free-competition 

capitalism 
1848-73 1873-1893 

3. 

Upward swing: Heyday of classic imperialism and fi-

nance capital 

Downward swing: Beginning of the epoch of decline of 

capitalism, the epoch of imperialist wars, revolutions and 

counterrevolutions 

1893-

1913 
1914-1940 

4. 

Late capitalism born out of the historical delay of world 

revolution and the great defeats of the working class in 

the 1930s and 1940s, but accompanied by the further 

phenomena of the decline and decomposition of the sys-

tem 

1940(48)-

1967 
1968-? 

Source: Mandel (1995, p. 82) 

Appendix 4: Explanation of Logarithm of GNP with Its 

Lagged Values 

Regression results of Logarithm of GNP with its Lagged Values 

(OLS) 

(1946-2015) 

Dependent Variable: ln(GNPt) 

Explanatory variable Coefficient 
Std. 

Err. 
t-ratio 

constant term 0,209 0,042 4,9 

ln(GNPt-1) 0,901 0,033 27,0 

ln(GNPt-20) 0,081 0,033 2,5 

 

R2 0,997197 �̅�𝟐 0,99711 

F(2, 67) 11917,94 
Durbin 

h 
−0,917576 

 

Appendix 5: Explanation of the logarithm of GNP with cy-

clical component 

Regression Result of the logarithm of GNP with cyclical component 

(OLS) 

(1946-2015) 
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Dependent Variable: ln(GSMHt) 

Explanatory Variable Coefficient Std. Err. t-ratio 

constant term -13,8834 4,1930 -3,3 

intraperiodt 0,0169 0,0047 3,6 

intraperiodt
2 -0,0007 0,0002 -3,2 

firstdecadet 0,0237 0,0087 2,7 

firstdecadet
2 -0,0029 0,0009 -3,1 

year 0,0075 0,0022 3,3 

ln(GNPt-1) 0,8182 0,0493 16,6 

 
R2 0,99802 R̅2 0,99783 

F(6, 63) 5289,07 Durbin h -2,4904 

Appendix 6: Explanation of Rate of Change of GNP with 

Quadric Periodic Component 

Explanation of Rate of Change of GNP with Quadric Periodic Component 

 (OLS) 

(1946-2015) 

Dependent Variable: Δln(GNPt) 

Explanatory Variable Coefficient Std. Err. t-ratio 

constant term -0,063 0,02935 -2,1463 

intraperiodt 0,02371 0,0049 4,8379 

intraperiodt
2 -0,001 0,00022 -4,4665 

firstdecadet 0,03085 0,00913 3,3803 

firstdecadet
2 -0,0035 0,00097 -3,6423 

Δln(GNPt-1) -0,3706 0,09447 -3,9227 

 

R2 0,36129 �̅�𝟐 0,31139 

F(5, 64) 7,24037 Durbin h 2,11719 
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Appendix 7: Data for Long-Term Analysis of Turkey’s 

Economy 

It cannot be said that there is high frequency, consistent and continuous data 

to a make long-term analysis of Turkey’s economy. Monthly data of price in-

dexes, central bank accounts and international trade flows can only be ac-

cessed as far back as 1970. Meanwhile, quarterly national accounts data begins 

at 1987, but long-term calculation and analysis must be carried out with an-

nual data. 

Annual economic data sets of Turkey containing GNP together with its three 

components (industry, agriculture and services), international trade flows, ex-

change rate and price indexes go back to 1920s. With the exception of interna-

tional trade data in terms of US dollars, the method to calculate of all of these 

aspects change frequently causing backward compatibility problems. Fur-

thermore, there are omissions in the records in some years, and, therefore, 

some data has not been fully calculated. The contents of series vary and it is 

possible that they contain more than one value for a single year. To build con-

sistent data is therefore more complex than finding one’s way through a laby-

rinth as it requires patience and careful year by year inspection. 

GNP data is used in the analysis offered in this paper because of its viability for 

the longest period (1923-2006). It was calculated based on the data estimated 

of three academicians for the years 1923-1947, 25 years after this period. 

(Bulutay, Tezel, and Yıldırım, 1974) The National Income Study Group of Gen-

eral Directorate of Statistics was established in 1951 and it calculated national 

income accounts of Turkey for the years 1938 and 1948-1970 in the direction 

advised by UNSD. National accounts calculations were carried out by SPO 

(State Planning Organization) and SIS (State Institute of Statistics) separately 
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until 1971, the year when they were combined. SIS continued to make these 

calculations until 1990 and took 1968 prices as the base for real value. In 1990, 

the base year changed to 1987 and quarterly data began to be calculated. In 

2008 a new series with the base year 1998 started production in the direction 

suggested by European System of National Accounts.  (TÜİK, 2014, p. 634) 

As a result of many institutions working with and publishing the calculation of 

national accounts without mutual coordination, in addition to the problem 

that each individual institution radically changes its own calculation method 

without paying attention to the backward compatibility of the other side, 

causes the appearance of more than one value for a series of the same period. 

Figure 6 shows the growth rate of GDP from two different sources between 

1951 and 1970. There are only 6 compatible years. For the other years, the val-

ues deviate from each other to the rate of up to 344%. The origin of both was 

Turkey’s official institutions which provided the statistics.  

Figure 6: GNP growth rates according to TÜİK and PWT 9.0 

(1951-1970) 

 

Source: Calculations made with the data from the Turkish Statistical Institute, 

TÜİK (2014) and PWT 9.0 of Feenstra, Inklaar and Timmer (2015) 
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While there is more than one value for the same variable for almost all years, 

the official growth rates for the years 1948 and 1968 are missing. (TÜİK, 2014, 

p. 637-638) Because the GNP series for the years 1923-1947 was calculated 

with 1948 prices, the growth rate for 1948 is calculated in this paper by com-

paring the 1948 value of GNP at current prices with the 1947 value of GNP at 

1948 prices. The growth rate for 1968 is calculated from GDP series with con-

stant prices in the data set as PWT 9.0. 

As a result of TÜİK calculating GNP series until 2006 and from then on only 

provides GDP series, growth rates of GDP are used in this study for the years 

after 2006.  

Figure 7: Two Different Sets of Rate of Change of GNP published by TÜİK 

(2010-2015) 

 

After the computation of the analysis of this study, a new problem arose when 

updating results with more recent data. TÜİK changed calculation methodolo-

gy once again. The details of this change currently remain undisclosed so we as 
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of yet do not know what these series indicate. What is, however, certain is that 

these series are not compatible with those of previous years. Figure 7 shows 

two GDP growth rate series published by the same institute. Although there is 

no sign of this radical change in the growth path that can be inspected by year 

by year detailed analysis of economic growth, the rates calculated with the 

new method are extraordinarily high as seen in Figure 7. The bias originating 

from the new method can be captured with a dummy for the period after 2010. 

However, updating data does not have any significant effect on the results. 

Therefore, to show results of analyses that used previous data up to year 2015 

are considered to be more accurate and were used in this study.  

The results obtained using the existing data for other variables is consistent 

with the results described in this paper. Each series has its own problems, ex-

actly why long explanations for each series is required. This, however, is be-

yond the scope of this paper and explains why such analyses of other series 

have been excluded.   
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