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ABSTRACT  
Purpose -  In this study, we tried to determine the invesment goods requirements of the secttors. Stock-flow structure of the Turkish 
Industry analized with the help of realized investment projects.  
Methodology – The sectorel investment crisis periods are determined based on the CMAX methodology and the regression analysis is 
applied to investiga has been used to find out how much goods and services need to build a unit capital. By this way sector by origin has 
been determined, this capital structure matrix was multiplied with sectorel capital-output ratios to reach stock-flow coefficients of the 
models. 
Findings- From the results of this study it is observed that by using the the stok-flow coefficients of the sectors we come to the concisıons 
that is requared to invest in industry.  
Conclusion- Capital coefficients are an important means to find the future location of the industries and the interrelationships of the 
industries as they show the relation between stock capital and current production. The capital structure matrix is associated with the SUO. 
This relationship is obtained by multiplying the matrix K, which is the SUO, with the matrix S, the stock-flow coefficient. 
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1. INTRODUCTION 

The parameters or indicators used to determine the direction and impact of macroeconomic mobility, future status, or 
target status are also calculated for the real sector. The change in economic structure at macro level is used as a tool to 
increase profits in the sector and enterprise level and to increase production in order to increase income level in growth. 
For this reason, the indicators related to investments become important for both macro and micro explanations. Creating 
real capital in the economy occurs by converting the savings into capital goods. So investment is the essence of creating 
capital stock. In short, capital stock is expressed as investment in real production means added in a certain period (Barna, 
1954: 254). It is a fact that capital and investment are intertwined. 

Capital is a physical asset created to produce goods and services outside of it. Investment is to add capital goods (building, 
machinery equipment, facilities) to the capital stock, bringing the natural resources and labor. Another investment concept 
is the adoption of securities (stocks, treasuries and bank assumptions) as addenda (Okka, 2013: 9), but it is also not possible 
to accept investment in the economic sense. Labor and natural resources are used as inputs in the production of capital 
goods (Samuelson: 1967: 49). As macroeconomic consumption expenditures are indicative and determinative of social 
welfare, investment expenditures are also indicators of prosperity. 

It is also the cause of the positive and negative formation of Gayrı Safi Domestic Reaction. The less or excess of investments 
means the growth of the macroeconomic level and the capital stock. In addition, efficiency is measured in the sector as well 
as in performance management. Investment in economic manpower constitutes the flow value of an country due to the 
capital stock, the amount of goods and services produced, and the mobility over time. The capital represents the value of 
the stock due to the realization of production with additional values and the stagnation. For this reason, stock and current 
values or coefficients show the production structure and technological development of the economy.  
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At the same time, stock-flow values change depending on the production structure and technology. Stock-flow coefficients 
are defined as capital coefficients (Leontief, 1953: 56). The capital stock yield is obtained by dividing the capital stock by the 
monetary value of goods and services obtained within one year. The balance between saving and investment (Bocutoğlu, 
2015: 288) and the capital-based macroeconomy is also important in the general equilibrium of the economy. 

It is considered normal for developing countries to have low inventory-flow coefficients when they come to the 
development stage. It is observed that the stock-to-current ratios are increasing due to the decline in the capacity 
utilization rates that arise when the crisis starts in the economies and idle capacity is generated in the industries.  

This ratio reaches normal levels with the increase in income level and the added value of technological developments. 
Definitions and expressions belonging to macro planning require a matrix of stock-to-current ratios. For this reason, it 
should be emphasized. 

2. GENERAL FRAMEWORK OF ECONOMIC GROWTH 

The increase in the value (and / or volume) of labor, capital and natural resources, which is the main element of economic 
development and growth, is called growth. Growth is also an expression of revenue-per-capita income. In other words, the 
total monetary value of goods and services produced within a year means an increase in the current production 
opportunities in the economy as a whole (Çetinkaya-Turk, 2014: 46). 

While economic growth and economic development are sometimes used together, it is mainly meant to mean an increase 
in development and level of life. Development shows structural elements and socio-economic change and development. 
Because the expansion of the physical structure, that is to say the increase in production, brings about the expansion of the 
economic structure. With the increase in production, life standards and standards are improved. Personal income will 
increase. For this reason, growth and development, especially in some calculations, are analyzed in terms of definition and 
expression. 

Growth is represented by symbols and is explained by mathematical equations. The first study on economic growth was 
initiated in 1939 by an article by Roy F. Harrod (Harrod, RF, 1939: 14), developed by Domar (Domar, 1975: 1004) and then 
by V. Hicks, N. Kalaldor, L .Pasinetti has been carried forward by economists dealing with growth models such as J. 
Robinson, RMSolow, WWRostow, R. Nurkse, HBChenery, AOHirscham. 

Economic growth is difficult to analyze with mathematical models and to be in general explanations. Because variables 
outside the variables that are required to be used in the model are also effective on growth. The variables in the models 
used and their assumptions are not always the same, nor do they change or change over time. For example, the processions 
that are strictly tied to the pleasures and preferences (Ülgener, 1976: 456), and the changes in the targets affect the 
quantity and value of the production. In addition, social and political movements are also influential in economic growth 
(Rostow, 1966: 4). 

Economic growth is difficult to analyze with mathematical models and to be in general explanations.Because variables 
outside the variables that are required to be used in the model are also effective on growth. 

In the model studies it is possible to describe the capital and labor force with which production is related by a functional 
relationship. This production function determines the power, direction and technique of the relationship between inputs 
and outputs. 

We can simply show the production function U = f (C, L). It is also possible to make a mathematical definition by assuming 
that U = Production, C = Capital, L = Labor produces a single commodity, and that the relationship between them is 
homogeneous.  

In the economic literature, the relationship between production and production factors is given. The production model of 
Charles Cobb and Paul Douglas, which testified the period of 1899-1922 for the American economy and formulated it, was 
formed as follows. 

P (L,K) = b LKin this model, L = Labor (Annual hours worked), K = Capital (production machinery, equipment, equipment, 
monetary value), L = b = total factor productivity, α = output elasticity of the work, and β = output elasticity of the capital. 
output elasticity of labor and capital, respectively. 

These constants are determined by the current technology. Here, α and β constants represent the technology used in 
production. Briefly, a unit of labor shows that the increase will lead to an increase in α in production. A unit increase in 
capital means that it will bring about an increase of β on production. 
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α + β = 1, increases in production as well as amounts of capital and labor in the production function. This is called "constant 
return of the production function according to the scale" (Bulutay, 1972: 29). With a 10 percent increase in labor and 
capital, there will be a 10 percent increase in production.  

If α + β> 1, "increasing return by scale" means α + β <1 "decreasing return by scale". The increase or decrease in production 
is reflected in the increases and decreases in the coefficients of labor and capital. Capital is used both by labor and by 
entrepreneurs. It is a tool both in production and in the creation of added value. In other words, it is wealth. It is desired to 
see demand from consumers as it creates added value at the end of production. This is also a factor that can be reproduced 
(Gold, 1957: 19). The return of the capital is the interest. In order to see the increase caused by the capital, it is necessary to 
know the value of the capital and the profit.  

C0 = Capital stock, C1 = Real capital stock, F0 = When capital gain is taken as a gain.  

                     C1 * F0 

                 ------------------- =   The capital will increase real service. 

                     C0 * F0 

It is possible to find the present value of the capital in terms of labor or its own derivative. For example, if labor is 
capitalized by dividing labor by hour (Robinson, 1956: 121), there is no weight in working hours, so it does not end very 
well.  There are also differences in labor quality. Fixing the capital with any index, for example the average price, is not 
preferable because it will give an index error.  For this reason capital investments are evaluated. Periodic, usually annual, 
fixed capital investments are added to investments that accumulate from previous periods. 

In order to increase the production capacity, the capital stock is formed by the investments added to the capital. Such 
capital formation is defined and assessed as "gross capital" (OECD Manual, 2009: 129). These assets also cause a rise in 
value. For this reason, capital stock is calculated in the form of permanent inventory with the investments added annually 
to the capital. 

2. CALCULATION OF CHANGE RATE FOR GROWTH 

Country managers aim to improve the standards of society and increase their prosperity while making economic decisions. 
Increasing the welfare and the development of the standards necessitates not to value individual labor, but to accept the 
supremacy of law as indispensable. 

On the axis of globalization, the forms of production and the conditions of competition are neither the same nor constantly 
changing. The stages of production in developed and developing countries affect every aspect of the macro economy. In 
terms of investment, saving, income, foreign trade, production styles and stages are in interaction. Technological 
developments and changes in the form of production force countries to determine their growth preferences and their 
associated dynamics. 

Individuals' total potential, skilled and educated labor force, labor productivity, dynamic population structure and the 
tendency of this work to use technology are at the center of economic growth. These are positive variables for growth. Plan 
program builders make fairly stable assumptions about variables. For this reason, the past and current situation is 
determined and the future is tried to be formed. Care is taken to ensure that the build for the future is reasonable and 
feasible. 

This is the opposite of strategy and policy. The strategy and model of economic growth are established by allowing for 
"import substitution" for the industrial sectors, for "free market economy and openness", for "tax reform and fiscal 
discipline", for advancing stability and for "privatization and institutional reform".  

Economic growth can not be said to have played a very good role in institutional innovations, although institutional 
practices have to do with a range of policy reforms (Rodrik, 2009: 46). More rapid reforms are needed to accelerate growth. 
For growth, it is important to establish an investment strategy, expand production volume and make it productive, make 
new products for market dominance, use new technologies and encourage the state to encourage entrepreneurs. The state 
should encourage entrepreneurs-entrepreneurs and lift the production barriers in the markets. Increasing the growth rates 
will increase social prosperity and standards will develop. When it comes to increasing social welfare and improving 
standards, the determinants of the improvements in the factors, namely the supply front of the macroeconomics 
(Kibritcioglu, 1998: 207), have emerged. 
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Decreases in the prices of labor, capital and natural resources on the supply front affect this. For example, the increase in 
wages and interest of these factors brings with it a cost increase. Thus, the production factors, the inputs of the producers, 
and the variants of the developing technologies are differentiated.  

GDP also shows rational expectations with the behavioral equations of the demand-supply departments (DPTMAKROM, 
2000: 2) taken as a real block in the model studies of increase or growth expression that may occur in a certain period. 
Increasing the income of the low-income individuals, savings and consumption habits need to be solved in a model by 
establishing functional and wealth relations. The resolutions also show how rational expectations (Muth, 1961: 315) will be 
created. 

The assumption that economic growth is influential on capital stocks is revealed by mathematical studies. The periodic 
increase in investments is due to saving and it also influences the growth of the efficiency economy of the labor force. For 
example, the increase in saving rate increases labor income and transforms into investments.  

The decline in investments also brings with it the decline in capital stocks. In addition, the pace of growth is volatile in 
relation to the increase in public spending and the tax to be applied to the private sector. Increases in public spending and 
increases in new supplementary taxes, which are applied on a net basis, slow economic growth. 

When any economic growth rate is decided, policies are set to ensure that this speed is achieved. The amount of 
investment together with the policies will be calculated. Of course, what is the rate of population growth and what is 
important here. What is the amount of saving in response to the population increase, the answer to the questions such as 
the amount of savings and what the standard of living will be and how it will develop is revealed. The need for outsourcing 
is determined. How to increase domestic and foreign savings to reach a predicted growth rate. 

It is calculated on the basis of the investments of public and private sector savings. In the face of the inadequacy of the 
necessary external financing resources, it is decided how the open financing policies will be implemented, the domestic 
borrowing or the central bank's policy of printing money. The open financing policy is brought to the agenda with the 
request to stimulate the economy. But it will keep the agenda on how to avoid it because it will increase public spending 
and trigger inflation. Because these policies have a negative impact on economic growth in real terms. 

If the amount of savings can not meet the targeted amount of investment, it is necessary to reduce the growth rate. As a 
result of this, the amount of investment is reduced. An alternative to not reducing the amount of investment is to find 
external sources, to provide external assistance and to provide foreign capital entry. 

17 February to 4 March 1923 Gathering of Izmir Economics Congress Mustafa Kemal Atatürk and his comrades in arms 
young republicans who took a very important decision for Turkey. 

Mustafa Kemal, in his opening speech, "We have a new Turkey to our strong economy for us to reach the level that we are 
worthy of our emphasis in the first degree. Political victories no matter how big they may be victories coming crowned 
unless they are challenged with economic victory is not continuous. Economy means is everything, people to be happy to 
live that all of them are what they need for their existence "(Ökçün, 1997:209),  it is possible that the state can survive not 
only by military victories but by applying an independent economy.According to the targets of 1923 İzmir Economy 
Congress, "1st Industrial Development Plan" covering 1933-1938 period and "2nd Industrial Development Plan" covering 
1933-1944 period were prepared.  

The Democratic Party (1950-1960) period began with a search for a Democratic party plan when unplanned public 
spending, increasing budget deficits, uncertainties in investments, and difficulties in finding both internal and external 
sources came in 1959. Professor of Econometrics on world famous. Jan Tinbergen were invited to Turkey. (Turhan, 2014: 
49) But this issue is kept secret. The removal of the Democratic Party Government from power by a military coup 
accelerated its planning efforts without further disruption. 

During the military government period, the State Planning Organization (SPO) was established and the directive of 
economic and social life was included in the 1961 Constitution. 1960-1980 Period Turkey with political turmoil, social 
unrest, economic difficulties Although it had been planned and programmed with application in economics.  

The "First Five-Year Development Plan", which entered into force on November 21, 1962, was published in the Official 
Gazette dated December 3, 1962 and accepted in the Turkish Grand National Assembly and in the Senate. Since that date, 
annual programs have started to be implemented. The First Five-Year Development Plan is a single sector model. This 
model is to determine the growth rate with Harrod-Domar. 

Model; 
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g = k*s1 (1 - td ) k*s2 ( tv - td ) + k*b 

Here, g = Growth Rate, k = Marginal Capital / Output Ratio, s1 = Private Sector Saving Rate, s2 = Public Sector Saving Rate, b 
= Foreign Trade Deficit / National Income Rate, td = Taxable Taxes / National Income Rate. 

In this model, the balance is like the back of a knife and its continuity is also very difficult. Homogeneity of manufactured 
goods and services is accepted. Economic growth depends on the amount of investment and it provides internal and 
external savings. Sometimes the savings goes to the consumption rather than the deposit. The production and importation 
of investment goods reveals how much to invest and how to allocate resources. This relationship has a positive value 
(Levine-Renelt, 1992: 943). 

The Harrod-Domar model was used to ensure continuity of growth and to measure growth with income shots. Increases 
related to income are derived from the derivation of investment and saving functions. It is added to the capital stocks of the 
investments to be made with the portion to be provided in accordance with the investment level being equal to the savings.  

If we think of investment = saving as saving, then increasing value is converted into investment, saving marginal saving 
tendency. The marginal saving rate and revenue will give the value of the multiplication savings. In other words, equity 
equality for capital stock will appear as an investment. Investment = Additional Value to Capital Stock is the Capital / Supply 
ratio statement. 

With the Harrod-Domar model, growth is generated by capital yield ratio and saving ratio. Simply, the rate of economic 
growth is identified by the ratio of saving rate to capital efficiency. In other words, saving increases in the economy are 
proportional to economic growth.  

The efficiency of capital investments will be determined by the rate of capital input efficiency of capital increase 
qualifications. For this reason, the relations of the productions of the sectors in the macro level are not established in the 
1st Five Year Development Plan and there is no distribution of investments according to the sectors.  

3. USE IN THE PLAN MODELS OF CAPITAL / DEBT RATIO 

One of the rates used to determine the preparation of mathematical expressions of relations between variables in the 
models that are desired to be established in relation to economic growth is the Capital / Product Ratio (SHO). It is an 
evaluation unit of capital stocks and investment relations in calculating how much the national income will increase or what 
value should be.  

Calculates the amount of investment needed to increase revenues in plan models as a unit of assessment. The investment 
ratio will be multiplied by the increase in the share of capital / liquidity and income. For example, if a plan model requires a 
$ 100 billion increase in income for a given period and SHO = 4 for this period, then an investment of 4 * 100 = 400 billion 
dollars should be made. In other words, if SHO = 4.5 for the same amount ($ 100 billion) of income increase, the investment 
amount will be 450 billion USD.  

There are some difficulties in calculating and using SHO. The technological changes in external sources for capital are very 
fast. Technology is changing and developing very rapidly. Rapid changes in the level of technical knowledge and labor 
factors influence the impact on production (Alkin, 1970: 466), and it also affects these calculations. 

It is assumed that the SHO used for production associations in development plans will not change during the planning 
period. A difficulty in SHO calculations is that the Capital / Proportion Rates calculated from previous periods are used for 
the plan periods after 4-5 years. The fact that stock production values are not included in the calculation is also a challenge 
for SHO uses. Since capital is a scarce factor, it is a matter of particular concern for developing countries. There are 
differences in consumption, savings and investment values among regions, annual delays, raw materials and technologies 
used (Çınar, 1963: 5). 

Changes in spending and savings, according to changes in individual standards of living, also increase the SHO's fall. The 
development of infrastructure investments also changes the way they live. Investment commodities become important as 
this will affect the demand structure. New production techniques become necessary. The capital requirement increases as 
SHO grows. It should not be forgotten that capital is not the only factor in increasing production. Qualitative labor, natural 
resources are also important factors for production.  
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The difference between the outcome of investment expenditures and the start time of the production event affects the 
SHO. For example, the SHO will grow because it will cause the long-term production of the investment to take place. If low 
capacity utilization arises after the investment is realized, SHO is also low. SHO is small if the capacity utilization is increased 
and the production increase is achieved before the new deposit is started. 

What is to be taken as a basis for the pricing of capital and production is a distressing issue. While it is possible to bring 
fixed prices by using the investment index, foreign exchange control and restrictions such as reasons and bring the current 
price together with errors. Current prices will not be balanced. The low exchange rate makes SHOs of exports high. The 
change in interest rates means that the mobility in foreign exchange will change for SHO. 

4. USE OF INPUT-OUTPUT MODEL CAPACITY / DEFINITION RATIO 

It is necessary to know the relation between plan models and sectoral structures and the effects of developments.  For this, 
input-output technique is applied in planning and directing such as investment, production, demand. In particular, it is 
easier to put forward this model of the relationship between the goods and services exchanges of the sectors and the final 
demand in the industry. This model is also used to determine the relationship between each sector and other sectors as 
well as the macroeconomic effect. The details of the inter-sectoral structure of the classical Input-Output Model and the 
instability of the parameters over time (El-Sheikh, 2011: 380). For this reason, the Input-Output Tables are used in plan 
models as detailed documents (Maraşlıoğlu-Bahçeci, 1995: 1) that reveal the sectoral production and demand structure of 
an economy and also show the currents of goods and services.  

4.1. Static Input-Output Technique 

Analysis of goods and services produced and purchased is done with this table. It is possible to provide supply-demand 
identity in the economy. In the static model, it is assumed that each goods and service is produced by a sector. 
Aggregations are made in the sectors. It is considered to be a single production technique. It is based on the assumption 
that relations are constant. 

Table 1: Static Input-Output Table  

sec tors Demand of 

Total 

demand           Total Total      

  User Intermadiate goods 

of 

Intermadiate                Final  Demand     Final Supply= Supp ly 

Producer  

 

1    2   3  ..  j ....   n goods Investment Consumption Export Expenses Stock Demand Demand 

.-

Import  Production 

 

 1 x11   x12  x13 ...x1n W1 I1  C1 E1 G1 S1 Y1 Z1 M1 X1 

  2 x21   x22  x23 ...x2n W2 I2 C2 E2 G2 S2 Y2 Z2 M2 X2 

  3 x31   x22  x33 ...x3n W3 I3 C3 E3 G3 S3 Y3 Z3 M3 X3 

  . 

 

…………………… 
 

. . . 

 

. 
 

. . . . . . 

  . …………………… . . . . . . . . . . 

  . …………………… WJ . . . GJ SJ YJ ZJ . . 

  n xn1   xn2  xn3 ...xnn Wn In Cn En Gn Sn Yn Zn Mn Xn 

Sum of Intermadiate 

input 

 

U1   U2    U3 ....    Un     

 

U=w   

 

 
 

 

 

  

  

    

Value 

Added   V1   V2    V3 ....     Vn   VI  VC  VE  VG VS V 

 

    

Total Production X1     X2    X3....  Xn   I C E G S Y Z M X 

There are invariant parameters between modelin input and output. Tabloda Part 1 forms the basis of the relationship 
between sectors. Rows are input from one sector to another, and columns are the input (goods and services) that a sector 
receives from other sectors to maintain production.  For example, Xij is the goods and services belonging to sector i 
requested by sector j, column i, i. If the aggregate intermediate demand for any sector i is denoted as Wi, 
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Wi = Xi1 + Xi2 + Xi3 +...+ Xij +Xin  = Xij 

For the total value of j, it is necessary to sum the elements of y. The sum of inputs received by one sector from other 
sectors is denoted by U. 

Uj = X1j + X2j + X3j +...+ Xjj +Xnj  = Xjj  

The final demand elements in Table 2 are Investment, Consumption, Expenditure, Export and Stock values. In Chapter 3, 
labor, capital and labor payments are seen. These payments are equal to the value added to the product as a result of the 
production. Fees, salaries, interest payments, profits, dividends, indirect taxes and depreciation add up to value.  

When calculated according to production market prices, indirect taxes are excluded from the value added value when 
calculated according to factor prices. In section 4, payments made to the final demand elements are included. The supply of 
goods or services produced by any industry is equal to the sum of imports and imports of that sector. 

In the input-output current model, the representations are expressed as follows. 

Xij = i sector item used by j sector 

Xi = i sector property 

Yi = i sector final request 

Wi = part of the i sector used in other sectors (jXij ) 

Uj = the total intermediate input (sector) received by sector j from other sectors (iXij ) 

Vj = j sector value added 

It is important to establish two basic equilibrium equations. 

1. Each sector is equal to the aggregate demand of total demand. 

Mi + Xi = xij + Yİ 

Xİ = xij + Yİ +  Yi - Mİ 

( İ = 1,2,3,...n ) 

 

2. The value of any sector is equal to the sum of inputs from the other sectors of production value plus the sum of value 
added. 

XJ = XİJ + VJ 

( İ = 1,2,3,...n ) 

 All industry production is; 

iXi =  iiXij + iYi - i Mi  occurs. 

If the total production value of the sectors is; 

jXj =  jiXij + jVj   It happens. 

From here, 
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iXi  -i Mi  =  jVj    Calculated. 

Y will show GNP with -M = V expression. If GDP = I + C + G + S + E, then V is calculated as income. If there is no import in the 
system, 

Xi = Xij + Yi   Calculated. 

Assuming that there are n sectors in the system and n final demands for them, 

X1 = x11 + x12 + x13 +........ x1n + Y1 

X2 = x21 + x22 + x23 +....... x2n + Y2 

X3 = x31 + x32 + x33 +....... x3n + Y3 

...................................................... 

....................................................... 

Xi = xi1 + xi2 + xi3 +.......+  xin + Yi 

Xn = xn1 + xn2 + xn3 +.......+  xnn + Yn 

Following situation will occur. 

X1 - x11 - x12 - ......... - x1j -... - x1n = Y1 

X2 - x21 - x22 - ......... - x2j -... - x2n = Y2 

X3 - x31 - x32 - ......... - x3j -... - xnn = Y3 

........................................................ 

......................................................... 

Xi - xi1 - xi2 - ......... - xij -... - xin = Yi 

Xn - xn1 - xn2 - ......... - xnj -... - xnn = Yn 

In the system, it is found that there are n intermediate production (Xi) and n*n intermediate demand. Since this equation is 
not a system but a demand for production from any sector, it is a linear function of the production level of that sector, 

 

 

Xij = aij When Xj is written, the equation aij = Xij / Xj is defined as the input coefficient. The input coefficient (aij) indicates 
that any sector j must receive from the business sector for a unit output output. 

According to this, 

( 1 - a11 ) X1 - a12 X2 - .... - a1j Xj - .... - a1n Xn  = Y1 

- a21 X1 + ( 1 - a22 ) X2 -  .... - a2j Xj - .... - a2n Xn  = Y2 

................................................................................... 

................................................................................... 

- ai1 X1 - ai2 X2 -  .... + ( 1 - aij ) Xj - .... - ain Xn  = Yi 

- an2 X1 -  an2 X2 - .... - anj Xj + ( 1 - ann ) Xn  = Yn 

It will be. If we show this with a matrix notation, A = Input Coefficients will take the form of a matrix. Let's show the 
production sector matrix by X, 
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          a11     a12 ......     a1j  a1n                             x1 

          a11     a12 ......     a1j  a1n                                              x2 

A =    ....................................            X  =    .... 

         a11     a12 ......     a1j  a1n                                                xi 

          a11     a12 ......     a1j  a1n                              xn 

         

It is also possible to find the intermediate demand sector W from the analysis of the following matrix 

             a11 x1 + a12 x2 +......     a1j xj      a1n xn                      W1                          

             a21 x1 + a22 x2 +......     a2j xj      a2n xn                      W2                          

AX =   ........................................................      =            ...          = W 

             ai1 x1 + ai2 x2 +......     aij xj      ain xn                         Wi                          

             an1 x1 + an2 x2 +......     anj xj      ann xn                      Wn           

 

 

   X1          a11 x1 + a12 x2 +......     a1j xj      a1n xn                       Y1                               

   X2          a21 x1 + a22 x2 +......     a2j xj      a2n xn                       Y2                                              

   ...     -    ......................................................    =            ...       

   Xİ          ai1 x1 + ai2 x2 +......     aij xj      ain xn                           Yİ 

   Xn         an1 x1 + an2 x2 +......     anj xj      ann xn                        Yn                               

                    

 

we can write the following expression. 

X - AX = Y 

If X is multiplied by the unit matrix, (1 - A) X = Y. 

(1-A) X = (1-A) -1 Y if each side of the equation is multiplied by the inverse of (1-A) -A) -1 (1-A) = 1, then X = (1-A) -1 Y occurs. 

This is also called the structural matrix of the economy (Leontief, 1973: 570). With this model, the relations between the 
economies of the economy and each other and the final demand are analyzed (Bocutoğlu, 1987: 223) and the structural 
features of the economy are tested and sectoral evaluations are made for the future. 

4.2. Dynamic Input-Output Technique 

Sectors use both input and investment goods to produce goods and services. That is, the sectoral relationship is not only in 
the form of input purchase, but also in the form of investment goods use. For example, if a sector has increased its final 
demand, this sector not only uses input-inputs but also uses investment goods.  With the inclusion of the investment 
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property exchange, the system becomes dynamic. In the dynamic input-output technique, there is an investment matrix 
showing the exchange of capital goods other than the cross-sectoral transaction matrix. 

Another model of capital accumulation in this model is the stock of capital. (Chenery, 1956: 71). In a dynamic input-output 
model, stocks are treated as capital stock, while fixed capital and intermediate inputs are symmetrically contributed to 
production as compared to the previous year (Aulin-Ahmavaara, 2000: 4).  

In Static Input-Output Model, it is possible to follow the changing of the parameters by observing the functions belonging to 
the production structure (Leontief, 1953: 53). Each sector gives a part of the goods it manufactures to the other sectors in 
terms of investment, in order to use it in production. 

Table 2: Dynamic Input-Output Table 

Sectors Flow Table Capital Matrix Investment Consumption Export Import Production 

1 
2 
3 
. 
. 
n 

x11 x12 x13……   x1n      

x 21 x 22 x 23…… x 2n 

x 31 x32 x 33…… x 3n 

………………………………. 

………………………………. 

xn1  xn2  xn3……xnm 

s11 s12 s13……s1n      

s21 s22 s23……s2n 

s31 s32 s33……s3n 

………………………………. 

………………………………. 

sn1 sn2 sn3……snm 

I1 

I2 

I3 

. 

. 

In 

G1 

G2 

G3 

. 

. 

Gn 

E1 

E2 

E3 

. 

. 

En 

-M1 

-M2 

-M3 

. 

. 

-Mn 

X1 

X2 

X3 

. 

. 

Xn 

Added 
Value 

 
V1  V2  V3……Vn 

      

Production X1  X2  X3……Xn I1  I2  I3……In I G E -M X 

For example, i industry's products are demanded for investment purposes in other sectors. 

Si = si1 +si2 + si3 + .....+ sij + sin 

Si = sij                      (j = 1,2,3,.....,n )  

Si = total investment by i 

sij = i i from sector j for investment i 

In the capital matrix, the sum of the order elements represents the amount of capital given by one sector to the other for 
investment purposes, and the capital goods that the columns receive from other sectors for investment purposes. 

Sj = s1j + s2j + s3j +..... + sij + snj 

Sj =  sij                 ( i = 1,2,3,...n ) 

sij = Sj /  Kj  

j   = Marginal capital value of the sector 

sij  = the rate at which the unit of capital in j comes from which i sector. 

sij = 1 

The matrix that comes from the sij is S "Capital Matrix". As the capital structure is associated with production (Polat, 1979: 
27), the sectoral Capital / Production Ratios (SHO) are set. There is a need for SHO to account for stock-flow coefficients. 
SHOs are derived from the projects of the sectors. 

kj =  (  Kj /  Xj ) (  Kj   = kj   Xj       

kj = Marginal SHO of j sector j 

 Kj  = Marginal investment in sector j (increase in capital stock) 
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 Xj = Marginal production growth of sector j 

The SHO is referred to as the technology coefficient here (Korum, 1963: 47). SHO refers to the relationship required for the 
production of a sector or industry. 

kj Xj < Kj Xj = production of sector j, kj = sector SHO, jj = capital stock of sector J. 

The product of the sector and the product of the SHO is smaller than or equal to the capital stock of the sector (Derviş-
Melo-Robinson: 1982: 66). 

Yt  =  j
t   

j
t  = Kj

t+1 = kj
t  Xj

t       

Yt = capital stock of the period j in sector t during period t. 

Zi
t  = i

n sij  j
t    

Zi
t
 = t goods and services produced in the business sector 

Zi
t  = j

n sij  kj ( Xj
t+1 - Xj

t ) ocur. 

j
n sij  kj  =    j

n bij    if,    

Zi
t = j

n bij ( Xj
t+1 - Xj

t )   when, 

Z = S*k ( Xt+1 - Xt )  = B ( Xt+1 - Xt )  calculated. 

If the final demand is Cİ
t
 sector supply and demand balance is as follows, 

Mi
t + Xi

T = j
n aij Xit  +  j

n bij ( Xj
t+1 - Xj

t ) + Ci
t  occur. 

The equilibrium equation of the production level of the sector, if the input coefficients are denoted by A, the capital 
coefficients are denoted by B, 

Xt = AXt + B (Xt+1 - Xt ) + Ct     will be as it. 

The dynamic technique should be done when the structure of the sector or economy in question is to be changed. When 
economic planning is needed, technological developments are associated. For this reason, it is an effective usage tool. The 
matrix B in the dynamic model also describes the technological development (Ozaki-Shimizu, 1984: 256). This model 
describes both the structure of the industry and its production as well as its development. Capital accumulation and 
balanced growth are handled in detail (Kepenek, 1977: 56). 

5.CONCLUSION 

The SHO of industries or sectors is needed to obtain the matrix of stock-flow coefficients (capital structure matrix). 

sİJ = Sİ / ∂KJ kJ = ∂KJ / δXJ 

Capital coefficients are an important means to find the future location of the industries and the interrelationships of the 
industries as they show the relation between stock capital and current production.  

The capital structure matrix is associated with the SHO. This relationship is obtained by multiplying the matrix K, which is 
the SHO, with the matrix S, the stock-flow coefficient. 

sİJ kJ = (SJ / KJ) * ( KJ / Xj) = bij 

sij kj = bij 

The coefficients of bij indicate how much capital is required from the industry in order to increase unit production. 



 

Journal of Business, Economics and Finance -JBEF (2018), Vol.7(1),p.101-113                                                                      Turhan                                            

DOI: 10.17261/Pressacademia.2018.799                                               112                              

 

 

(i
n

 sij )  / Xj  = kj                    i
n

 bij   = kj     

 the sum of the columns of the j columns gives the industry's SHO (kj). Percent distribution of investments according to 
origin sectors will be obtained by dividing total bids by SHO (Yayın-Uras, 1971: 19), which is equal to 1. 

bij ) / kj   =  1 

By expressing the matrix of stock-flow coefficients with matrix notation 

      sij     *    kij      =    bij 

   Sn*n      *      Kn*n  =     Bn*n       

S = Capital structure matrix of sectors, K = Matrix with SHO in diagonal, B = Stock-flow coefficient matrix. With this matrix, 
dynamic relations of sectors are revealed. Each sector uses capital goods to both manufacture and invest. In addition to the 
use of capital goods for production and investment, there is also the use of service sectors. Measuring capital coefficients at 
certain times for industry or industry is important to reveal the direction of development. It is easier to realize the desired 
development structure by determining the direction in which the sectors or industries are developing. Economic growth will 
also facilitate the establishment of the stock-flow coefficient matrix for growth and the preparation of plans and programs 
to achieve the targets. 
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