
29 

 

FINANCIAL LENS TO REAL SECTOR VIA THE CBRT’S COMPANY 

ACCOUNTS 

Bekir EREN1, Harun Türker KARA2 

Gönderim tarihi: 02.10.2022           Kabul tarihi: 23.01.2023 

Abstract 

The aim of this paper is to depict the financial performance of firms and sectors and show the effec-

tiveness of the different financial support mechanism in Turkey via Central Bank’s company accounts. 

By the help of this wide data set of more than 1.3 million firms and 17 sub-sectors, this paper employs 

Altman Z” score methodology to find out the credit ratings of the firms and sectors for the period 2009-

2020. Then, the study tries to give a link between credit rating, support mechanism and sectoral output 

growth. The main findings are that the average credit rating of all firms is in decline, there are signifi-

cant differences in sectoral credit ratings and the required amount of equity support to raise the Z” 

Scores of firms to threshold level is less than the amount of the loan support. In addition, there is bilat-

eral link between sectoral growth and sectoral rating. 
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TCMB SEKTÖR BİLANÇOLARINDAN REEL SEKTÖRE  

FİNANSAL MERCEK 

Öz 

Bu çalışmanın amacı, Merkez Bankasının sektör bilançolarını kullanarak Türkiye'deki firmaların ve 

sektörlerin finansal performansını ölçmek ve farklı finansal destek mekanizmalarının etkinliğini gös-

termektir. 1,3 milyondan fazla firma ve 17 alt sektörü kapsayan geniş veri seti yardımıyla, firma ve 

sektörlerin 2009-2020 dönemi için kredi notlarını bulmak için Altman Z” skoru metodolojisi kullanıl-

mıştır. Daha sonra çalışmada kredi notu, destek mekanizması ve sektörel çıktı büyümesi arasında bir 

bağlantı kurulmaya çalışılmıştır. Temel bulgular, tüm firmaların ortalama kredi notunun düştüğünü, 

sektörler arasında kredi notlarında önemli farklılıklar olduğunu ve firmaların Z” skorunu eşik seviye-

sine yükseltmek için gerekli özkaynak desteği miktarının kredi destek tutarından daha az olduğunu 

göstermektedir. Ayrıca sektörel büyüme ile sektörel kredi notları arasında çift yönlü bir bağlantı bulun-

maktadır. 

Anahtar kelimeler: Z skoru, finansal performans, kredi, özkaynak, sektör bilançoları. 
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1. Introduction 

Assessing financial strength of companies and predicting financial failure are important for 

all economic actors, such as bankers, investors, financial analysts, rating agencies, and also 

for companies themselves. Some leading indicators are used to measure the financial position 

or risk level of companies, and Altman Z Score is one of them. These indicators can be es-

pecially decisive to access bank loans and to shape investors’ decisions. They can be helpful 

to predict whether companies may have difficulties in repaying their debts or whether they 

may face problems in financing. In addition, financing need of companies can be evaluated, 

and their growth performance can be predicted by using some leading financial risk indica-

tors. 

Companies need finance to make new investments, meet their working capital and roll 

over their debts. Financing needs can be meet through internal and external funding channels, 

in other words, by equity and debt. Having difficulty in accessing finance can increase the 

financial risk of companies, or high-risk level of companies can make it difficult to find fi-

nance. Also, the difficulties faced by companies in obtaining financing increase in times of 

stress and crisis. In this case, the support mechanisms of the governments come to the fore 

in order to prevent the problem in the real sector from growing and to prevent the deteriora-

tion in the supply chain. 

In the period of the Covid-19 pandemic, government supports have been seen intensely 

to prevent the spread of problems in the real sector and financial sector and to ensure conti-

nuity in the supply chain. Gourinchas et al. (2021), through the large firm level data set, 

reveal that without government support, the financial failure rate of SMEs will increase by 

9.1 percentage points and accordingly the Tier -1 capital ratio of banks will decrease by 2.1. 

percent. They also emphasize that policies such as interest rate amnesty, tax and rent deferrals 

have only a minor effect on firm failures, while cash grants can reduce business failures at 

high cost. In addition, according to Gourinchas et al. (2021) and Cirera et al. (2021) firm size 

can be an important factor for the success of the supports. 

Governments have two simple mechanisms to support a company. One is to provide loans 

and the other is equity support. While the important thing for the borrower is the quantity of 

support, the role of the government, which allocates its budget to various activities, is to 

ensure that the desired target is achieved with the minimum amount of support. Therefore, 

governments should understand the financial position of companies or sectors correctly to 

develop an efficient support mechanism.  
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This study employs Altman Z Score as an indicator of financial performance for different 

sectors rather than measuring financial failure. Firstly, the financial situation of different sec-

tors is analyzed by using the Altman credit rating approach, and their financial needs is fig-

ured out. Later, different support mechanisms are designed obtained through external finance 

channel. Previous empirical studies that assessed the financial position of companies have 

some shortcomings. They have mainly used credit rating approach only to show existing 

financial positions with different methodologies and they do not offer any solution to improve 

financial position of companies. The main contribution of this study is that it is the first paper 

that covers a large number of firms and makes a comprehensive sectoral comparison for 

Turkey. In addition, this paper tries to give a link between credit rating, support mechanism 

and sectoral growth. Also, this study is striking with its dynamic modular structure. On the 

other hand, there are some limitations such as externalities. To illustrate, support mechanism 

may create negative or positive externalities for different companies or sectors that are not 

considered in this study.  

The rest of the paper is structured as follows. Section 2 reviews the literature, and Section 

3 provides details of the credit rating methodology and fundamental analysis. Section 4 re-

ports the empirical results, and Section 5 offers the conclusion and policy suggestions. 

2. Literature Review 

Predicting financial failure, which is a concept related with financial risk, and taking neces-

sary precautions are vital for the continuity of companies. For this purpose, examining the 

tendency of some ratios of the companies may be helpful, but it is not sufficient. One of the 

methods developed for this shortcoming is the Altman Z-Score model. The Altman Z-Score 

model is expressed as a multivariate discriminant analysis that shows the financial failures 

of companies and their probability of going bankrupt (Aksoy and Göker, 2018). Z-Score is 

basically based on credit rating methodology. Altman’s approach has become widespread 

spread worldwide among the researchers who evaluate the financial health of firms. Since 

the initial model, many different models from a multivariate to machine learning mechanism 

have been developed, but the aim is still to understand firms’ financial position (Novotná, 

2012; Altman, 2018). 

Credit ratings are important for the decisions of economic actors and are valuable as they 

allow companies to evaluate their own performance and bankruptcy probabilities. Each credit 

rating agency has a ranking system which shows good to bad firms. In fact, the rating is 

intended to summarize the creditworthiness of the financial instrument. Therefore, the top 
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ratings imply virtually no default risk for the foreseeable future, whereas bottom line ratings 

imply significantly high default risks (Jewell and Miles, 1999). Companies, banks, and gov-

ernments need a credit rating issued by a recognized rating agency specially to benefit from 

funds in international markets.  Some institutional investors cannot invest in low- or rela-

tively low-rated securities (Aksoy et all, 2021). Thus, credit ratings are one of the key ele-

ments for easy external financing. 

Firms are in close relationship with banks due to their financing needs. The banking sector 

which is the main provider of financing pay attention to the non-performing loans to maxim-

ize its profit (Altman et all, 2017). The non-performing loans are sign of financial problems 

in both real sector (non-financial) and the financial sector.  Indeed, the deterioration in the 

quality of the loan portfolio of banks has been the main cause of problems in the financial 

system and triggers financial crises in economies. In addition, increase in non-performing 

loan portfolio indicates the link between the friction in the financial market and the risk of 

financial instability (Messai and Jouini, 2013). If a firm does not pay its loan debt to a bank 

due to problem in its balance sheet, it will create a problem in the bank’s balance sheet. 

Therefore, non-performing loans are an outstanding indicator to evaluate the fragility in fi-

nancial system and the Bank for International Settlements (BIS) and the national regulators 

developed new rules to assess the credit risk for the banks. Hence, the rating of the banks and 

firms are important to sustain loans, literally financing process. 

Altman’s Z Score can predict in advance whether businesses may have problems in re-

paying their debts or whether they may face difficulties in financing. The Z Score model, 

which gives successful results in practice, is easy to implement and understand, and can be 

applied quickly and reliably based on the financial information obtained from the accounts 

of firms and independent audit reports. Although the Altman Z score model was developed 

to predict possible bankruptcy situations of businesses, it is also accepted as an approach that 

can help firms evaluate their financial performance and that can be guiding an indicator for 

creditors and lenders (Hauschild, 2013). The model has been accepted by many researchers 

because the basic ratios that consists of model focus on financial management such as liquid-

ity, profitability, asset efficiency and leverage ratio (Kulalı, 2016). Although the model was 

introduced in 1968, studies conducted to test the validity of the model today confirm that it 

still has a high performance to find out probability of financial failure (Sherbo and Smith, 

2013; Salimi, 2015). 

Altman states that the negative criticisms of the financial ratios stem from the contradic-

tory results that arise from the single evaluation of these ratios, rather than the inadequacy of 

the ratios. He suggested that the ratios should be combined, considering the interactions 
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between them, rather than dealing with them one by one (Altman, 1968). Therefore, Z-Scored 

combined selected ratios using different weights for each ratio. This paper employs the Z”-

Score model built by Altman (1983) for private and public firms. Altman Z’’-Score formula 

to calculate credit rating is given below: 

Altman Z’’-Score =3.25 + 6.56 X1 + 3.26 X2+ 6.72 X3+ 1.05 X4 (Formula I) 

where: 

X1 is Net Working Capital / Total Assets 

X2 is Retained Earnings / Total Assets 

X3 is Earnings Before Interest and Tax / Total Assets 

X4 is Book Value of Equity / Total Liabilities 

The initial Z-Score or the original Z-Score introduced by Altman (1968) considered the 

market value of companies. Therefore, it was only valid for the publicly traded firms. In his 

first study, Altman (1968) covered a total of 66 companies operating in the manufacturing 

industry, 33 of which were financially successful and 33 of which were in the process of 

filing for bankruptcy, as a sample. He classified the 22 ratios in the literature into five main 

groups as liquidity, profitability, leverage, solvency and operating efficiency. Then Altman 

formed the Z-Score model using the most appropriate 5 basic ratios. He weighted the varia-

bles related to the discriminant coefficient and accepted the sum of the computed values as 

the Z-Score value of the firm. Altman assessed the company's financial success, considering 

the reference range he determined. Altman (1983) revised the original model to apply all 

firms, by replacing the market value of equity for the book value that is used in X4 compo-

nent. This version called as Z’-Score model, keeping other variables same with the original 

Z-Score model, X4 component substituted as Book value of equity/Book value of total lia-

bilities. Also, in Z’-Score model, the coefficients have changed and the effects of X1 and X4 

components on the Z-Score value have decreased. The original Z-Score model and Z’-Score 

model had five variables where X5 represented the Sales/ Total Assets ratio. In addition, 

Altman (1983) re-estimated four-variable model by dropping Sales/ Total Assets ratio and 

labelled as Z”-Score model. The reason was that X5 component was industry-sensitive vari-

able. Then the Z”-Score model was widely accepted in the literature, applied to both manu-

facturing firms and non-manufacturing firms. This study also uses Z”-Score version of Alt-

man.  

There are many studies in the literature that include the Z-Score model. In addition to the 

studies carried out to calculate and interpret the Z-Score only, there are also studies that deal 
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with the Z-Score together with other variables. Studies that use the Z-Score as a variable 

define it as an indicator of financial risk and evaluate it together with other variables (Aksoy 

and Göker, 2018; Aneja and Makkar, 2013). In the literature, Altman’s Z-Score has been 

verified or modified, and sometimes, it has been applied for the robustness check. 

Altman approach is mainly used for evaluating the financial state at firm level. Begley et 

al. (1996), in their study for US companies using the Altman Z-Score model, conclude that 

the model outperformed in the 1980s than in the 1990-1995 period. Grice and Ingram (2001) 

show that the Altman model performs better in measuring the financial positions of manu-

facturing companies. Gerantonis et al. (2009) find out that Altman score can be used as an 

early warning indicator for Greek companies, and the financial problems of companies can 

be detected at least one year in advance. Cihak and Hesse (2010) show that the Z-Score of 

banks is inversely related to the probability of banks' insolvency. Yi (2012) analyzes that 

accuracy rate of the Z-Score model is 90% for real estate companies in China. 

Most recently, Altman et al. (2017) assess the performance of the Z”-Score to predict the 

bankruptcy and other firm distresses using large international sample of companies, and em-

pirically demonstrate the widespread usability of the approach. The study that evaluates the 

performance of the Z”-Score model for companies from 31 European and three non-Euro-

pean countries is the first to exhibit a comprehensive international analysis. Same model is 

used for manufacturing and non-manufacturing companies and private and public enter-

prises. It provides evidence that Z”-Score model works quite well for most countries, and it 

is claimed that prediction accuracy is about 0.75.  

 Furthermore, Pindado et al. (2008) point out that Altman’s Z-Score has been also used 

for different aims such as the assessing the costs and benefits of bonds, preferring the debt 

type of firms and measuring the link between own funds of firms and investment. 

Regarding with Turkey, the Altman approach has been used to predict the failure of the 

limited number of firms from the different sectors. Özdemir (2014) assesses 80 publicly 

traded and 62 non-public businesses with the Altman Z-Score for the period 2009-2011. It is 

stated that the general success of the Z-Score in estimating the real financial situation of the 

enterprises in publicly traded enterprises is high. Yıldız (2014) finds that there is a statisti-

cally significant relationship between the investment status of the enterprises and the Altman 

Z- Scores. Kulalı (2016) reveals that the Z-Score model predicted bankruptcy companies by 

95% one year ago and 90% two years ago. It is stated that the Altman Z-Score model has a 

high predictive power of financial failure, especially in the short-run. Aksu (2019) assesses 

the financial position of 8 enterprises operating in energy sector for the period 2009-2012 
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with Altman Z”-Score. It has been concluded that the effect of financial leverage ratio on 

financial distress for energy companies is negative, while the effect of liquidity and return on 

assets is positive. 

To sum up, current studies have been done with a small number of companies in the 

limited sectors and the Z”-Score usually performs well in catching financial failure. Consid-

ering the studies in literature, it can be claimed that Altman’s Z-Score, as an accounting-

based model, performs well specially to predict short-run distress for both manufacturing and 

manufacturing companies (Grice and Ingram, 2001; Reisz and Perlich, 2007; Gerantonis et 

al., 2009; Kulalı, 2016). In literature Altman’s Z-Score has been used as a proxy to detect 

financial failure or as a measure of financial strength. In this study, the Z score is used as a 

measure of financial performance rather than measuring financial failure. There are a few 

international studies that make a sectoral comparison using limited sectors with the Altman 

Z”-Score, and there is no specific study for Turkey. Therefore, this study is first that covers 

a large number of firms and makes a comprehensive sectoral comparison. Moreover, while 

the performance of the Z”-Score has been measured in the current studies, scenario studies 

have not been conducted to raise the score above the threshold level. In addition, although 

there are studies associating Z”-Score with different variables, there is no study associating 

Z”-Score with sectoral output growth. 

3. Data and Analysis 

This section consists of three subparts. In the first part, data set is explained then “Analytical 

Balance Sheet” is built and the Altman Z’’ Score is calculated. At the last subpart the differ-

ences between sectors are described.  

3.1. Data 

CBRT’s Company Accounts compiled by the Central Bank of Republic of Turkey (CBRT) 

have been employed in this paper. The objective of this data is monitoring developments in 

the real sector firms and providing the public with comprehensive and systematic information 

(CBRT’s Company Accounts, 2022). The paper uses the annually financial data of all com-

panies and covers more than 1.3 million firms listed in the Company Accounts. The period 

covers 2009 to 2020, literally from Global Financial Crisis to the Global Pandemic.  
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3.2. The Analytical Balance Sheet of All Companies and Altman Z’’ Score 

In order to understand Companies’ Balance Sheet easily, Analytical Balance Sheet is em-

ployed. The Analytical Balance Sheet is obtained from regular CBRT Company Accounts 

via the help of calculating the below items: 

• Net Working Capital = Current Assets - Short Term Liabilities 

• Other Assets = Total Assets - Current Assets 

• Total Liabilities = Total Long- Term Liabilities 

• Shareholders’ Equity = Shareholders’ Equity 

At the end of the year 2020, the total asset of all Turkish Companies is 10.60 trillion 

Turkish Liras. 14% of total asset is net working capital; 27% of the total assets stems from 

shareholders’ equity and others come from total liabilities (Table 1). 

Table 1: Analytical Balance Sheet (All Companies-2020) (Trillion TL) 

Assets    Liabilities   

Net Working Capital 1.45  Total Liabilities 7.74 

       

Other Assets 9.14 Shareholders’ Equity 2.86 

          Retained Earnings 0.70 

        

Total 10.60  Total 10.60  

Note: Earnings Before Interest and Tax is 0.7 obtained from Income Statement 

The link between the components of “Altman Z’’ Score Formula” and “Company Ac-

counts of CBRT” is given below. The calculation of each of the Altman Z Score pillars is 

given below: 

• Net Working Capital = Current Assets - Short Term Liabilities (from Balance Sheets)  

• Retained Earnings = Reserves from Retained Earnings + Profit Brought Forward + 

Loss Brought Forward (-) + Net Profit or Loss for the Financial Year (from Balance 

Sheets) 

• Earnings Before Interest and Tax = Profit or Loss Before Taxes + Financing Expenses 

(-) (from Income Statements) 
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• Total Liabilities = Short-Term Liabilities + Long-Term Liabilities (from Balance 

Sheets) 

• Total Assets can be seen explicitly in the Company Accounts (from Balance Sheets) 

2020’s Altman Z’’ Score can be calculated with the following formula which is explicit 

version of Formula I: 

𝑍′′𝑆𝑐𝑜𝑟𝑒 = 𝟑. 𝟐𝟓 + 𝟔. 𝟓𝟔 
𝑁𝑒𝑡 𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
+ 𝟑. 𝟐𝟔 

𝑅𝑒𝑡𝑎𝑖𝑛𝑒𝑑 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

+𝟔. 𝟕𝟐 
𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝐵𝑒𝑓𝑜𝑟𝑒 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑎𝑛𝑑 𝑇𝑎𝑥

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
+ 𝟏. 𝟎𝟓 

𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦

𝑇𝑜𝑡𝑎𝑙 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠
 

𝑍′′𝑆𝑐𝑜𝑟𝑒 = 𝟑. 𝟐𝟓 + 𝟔. 𝟓𝟔 
1.45

10.60
+ 𝟑. 𝟐𝟔 

0.70

10.60
 

+𝟔. 𝟕𝟐 
0.70

10.60
+ 𝟏. 𝟎𝟓 

2.86

7.74
 

So, Z’’ Score = 5.20 

 

Figure 1: Z” Score of All Companies 

 

 

 

 

 

 

 

 

 

 

Source: CBRT and Authors’ Calculations 

The average Altman Z’’ Score of all companies from different sectors for the period 2009-

2020 is illustrated the figure above (Figure 1). The Altman Z’’ Score in 2009 is 5.56 and this 

is the maximum value for the examined period. On the other hand, in 2016 the Altman Z’’ 
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Score is 4.97, and this is the minimum value for the examined period. The mean and the 

standard deviation of the period is 5.25 and 0.20 respectively. The lower score implies lower 

credit rating and vice versa.  

According to Altman (2018), the threshold Z” Score for emerging market companies is 

5.52 and companies must have a Z” Score equal to or greater than this level in order to have 

an "investment grade" score. The figure indicates that there is a decreasing trend in the Z" 

Score calculated for all companies from 2009 to 2016. Since 2011, the average of all sectors 

has been below the threshold level. The biggest contribution to the decrease is due to the 

decline in “book value of equity / total liabilities” and “net working capital/total assets”. 

Since liquidity was ample in the world and in Turkey during this period, it can be claimed 

that in general companies enlarged their balance sheets by borrowing and did not hold much 

liquidity on their hands. After the year 2016, a moderate recovery is observed in the average 

Z” Score of all companies. “Earnings before interest and tax / total assets” and “net working 

capital/total assets” make the biggest contribution to this increase. In this period, with the 

tightening of liquidity conditions in the world and domestically, it is seen that companies 

generally prefer to stay more liquid. 

3.3. Comparison of Sectors  

In this part, Z” Score is computed for each sector in Turkey. Nace-2 classification is em-

ployed for sectoral distinction. The average Altman Z’’ Score for the period of 2009-2020 is 

listed in Table 2 for 17 sectors in Turkey.  
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Table 2: Sectoral Z” Scores Average of 2009-2020 

Z 

Score 

All Companies 5.25 

    

A-Agriculture, forestry, and fishing 4.91 

B-Mining and quarrying 5.97 

C-Manufacturing 6.05 

D-Electricity, gas, steam, and air conditioning supply 3.25 

E-Water supply; sewerage; waste management and remediation activities 5.70 

F-Construction 4.83 

G-Trade 5.52 

H-Transporting and storage 4.39 

I-Accommodation and food service activities 3.61 

J-Information and communication 5.65 

L-Real estate activities 4.25 

M-Professional, scientific, and technical activities 5.72 

N-Administrative and support service activities 4.13 

P-Education 3.23 

Q-Human health and social work activities 4.81 

R-Arts, entertainment, and recreation 2.76 

S-Other services activities 3.79 

 

In the Table 2, darker red colors show the lower credit ratings while the darker yellow 

colors show the higher credit ratings.  According to Table, “R-Arts, entertainment and recre-

ation” sector has the lowest value whereas “C-Manufacturing” sector highest. In addition to 

this, “R-Arts, entertainment and recreation”, “P-Education”, “ I-Accommodation and food 

service activities”, “S-Other services activities”, “D-Electricity, gas, steam and air condition-

ing supply”, “L-Real estate activities”, “H-Transporting and storage”, “Q-Human health and 

social work activities”, “F-Construction”, “A-Agriculture, forestry and fishing” sectors av-

erage Altman Z’’ Score is below the average of all companies whereas the others, namely 

“G-Trade”, “J-Information and communication”, “E-Water supply; sewerage; waste man-

agement and remediation activities”, “M-Professional, scientific and technical activities”, 

“B-Mining and quarrying”, “C-Manufacturing”, “N-Administrative and support service ac-

tivities” is above the all companies’ average. To summarize seven out of seventeen sectors 

is above the average Altman Z’’ Score. 
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One of the methods frequently used in academic literature when performing cross-sector 

analysis is to classify sectors as tradable and non-tradable. Tradable sectors are considered 

to be more productive sectors because they are open to international competition and are 

more prone to technological developments and innovations. In addition, productivity and in-

novation are spreading from tradable sectors, especially the manufacturing sector, to other 

sectors, and these sectors are the main determinants of long-term sustainable growth (Ahrend 

et al., 2006; WB, 2019). On the other hand, since non-tradable sectors are more dependent 

on external financing, cyclical movements and volatility in these sectors are high (Braun and 

Larrain, 2005). When sectors are classified as tradable or non-tradable, unsurprisingly, main 

tradable sectors, namely “manufacturing” and “mining and quarrying” have been performed 

better than non-tradable sectors such as, “arts, entertainment, and recreation”, “education” 

and many other service sectors. Higher net working capital/total assets ratio and higher share 

of equity in total liabilities, in other words, lower dependence on external financing, ensures 

a better financial position for tradable sectors. Furthermore, Z-Scores of the information and 

communication and agriculture sectors, which have high tradable potential, are close to the 

average of all sectors. 

In the Appendix B, the movement of the sectoral Altman Z’’ Score can be seen. Although, 

the tendency of sectors does not change, there are some minor differences in the examined 

period. To illustrate, “A-Agriculture, forestry and fishing” sector is above the average in most 

of the years except for 2012-2013 period. 

4. Empirical Results 

This section consists of two main subparts. In the first part, there is a discussion about support 

mechanism. In the second part the relationship between sectoral growth and credit rating is 

examined. 

4.1. Support Mechanism 

According to the Altman (2018) the threshold Z’’ score for emerging market companies 

is 5.52 and any score equal or greater than this level indicates an “investment grade” score. 

In the following sections, scenario analyses are done to achieve this threshold level for the 

sectors in Turkey. 
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4.1.1. Equity Support: Cash Injection 

In the cash injection scenario, a certain amount of cash is added to the working capital and 

to the shareholders equity item. The optimal amount of cash injection is 0.55 trillion TL to 

achieve the threshold Z’’ score. The changes in the analytical balance sheet are depicted with 

red colored fonts (Table 3). 

Table 3: Equity Support and Analytical Balance Sheet of All Companies (2020) 

(Trillion TL) 

Assets    Liabilities   

Net Working Capital 1.45  +  0.55 Total Liabilities 7.74 

        

Other Assets 9.14 Shareholders’ Equity 2.86  + 0.55 

              Retained Earnings 0.70 

        

Total 10.60  + 0.55 Total 10.60   + 0.55 

 

𝑍′′𝑆𝑐𝑜𝑟𝑒 𝑤𝑖𝑡ℎ 𝐸𝑞𝑢𝑖𝑡𝑦 𝑆𝑢𝑝𝑝𝑜𝑟𝑡 = 𝟑. 𝟐𝟓 + 𝟔. 𝟓𝟔 
2.00

11.15
+ 𝟑. 𝟐𝟔 

0.70

11.15
 

+𝟔. 𝟕𝟐 
0.70

11.15
+ 𝟏. 𝟎𝟓 

3.73

7.74
 

So, Z’’ Score = 5.52 

4.1.2. Debt Support: Loan  

In the non-dynamic credit support scenario, a certain amount of credit is added to the working 

capital and to the total liabilities item. The optimal amount of credit support is 0.83 trillion 

TL to achieve the threshold Z’’ score. The changes in the analytical balance sheet are depicted 

with red colored fonts (Table 4). 
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Table 4: Debt Support and Analytical Balance Sheet of All Companies (2020)  

(Trillion TL) 

Assets    Liabilities   

Net Working Capital 1.45  +  0.83 Total Liabilities 7.74 +  0.83 

        

Other Assets 9.14 Shareholders’ Equity 2.86   

              Retained Earnings 0.70 

        

Total 10.60 +  0.83 Total 10.60 +  0.83 

 

𝑍′′𝑆𝑐𝑜𝑟𝑒 𝑤𝑖𝑡ℎ 𝐷𝑒𝑏𝑡 𝑆𝑢𝑝𝑝𝑜𝑟𝑡 𝐶𝑎𝑠𝑒 = 𝟑. 𝟐𝟓 + 𝟔. 𝟓𝟔 
2.28

11.43
+ 𝟑. 𝟐𝟔 

0.70

11.43
 

+𝟔. 𝟕𝟐 
0.70

11.43
+ 𝟏. 𝟎𝟓 

3.73

8.57
 

So, Z’’ Score = 5.52 

4.1.3. A More Realistic Turkish Case  

(V.A.T. Carried to the Next Period Problem) 

An Analytical Balance Sheet which includes “Value Added Tax Carried to the Next Period” 

item initially is given in Table 5. 

Table 5: V.A.T. Carried to the Next Period and Initial Analytical Balance Sheet  

(2020) (Trillion TL) 

Assets    Liabilities   

Net Working Capital 1.45  Total Liabilities 7.74 

        

Other Assets 9.14 Shareholders’ Equity 2.86 

          V.A.T. Carried to the Next 

Period 0.17           Retained Earnings 0.70 

        

Total 10.60  Total 10.60  

In this scenario, 0.11 trillion TL, which is the short-term liability, is added to the net 

working capital as minus, and 0.6 trillion TL, which is the long-term debt, is subtracted from 
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the total liability and balance sheet equality is achieved. The rationale behind this calculation 

bases on a simple assumption that the ratio of average short-term liabilities to long-term lia-

bilities is 68 % for the examined period (Table 6). 

Table 6: V.A.T. Carried to the Next Period and Its Effects on Balance Sheet 

(2020) (Trillion TL) 

Assets    Liabilities   

Net Working Capital 1.45  Total Liabilities 7.74 

        

Other Assets 9.14 Shareholders’ Equity 2.86 

          V.A.T. Carried to the Next 

Period 0.17           Retained Earnings 0.70 

        

Total 10.60 – 0,06 Total 10.60 – 0,06 

 

Therefore, at the initial phase the Altman Z’’ Score is 5.28. The calculation is given be-

low: 

𝑍′′𝑆𝑐𝑜𝑟𝑒 𝑤𝑖𝑡ℎ 𝑉𝐴𝑇 𝐶𝑎𝑠𝑒 = 𝟑. 𝟐𝟓 + 𝟔. 𝟓𝟔 
1.56

10.54
+ 𝟑. 𝟐𝟔 

0.70

10.54
 

+𝟔. 𝟕𝟐 
0.70

10.54
+ 𝟏. 𝟎𝟓 

2.86

7.68
 

Here the nominator of X1 component is 1.56 because of decline in short-term liabilities 

and its denominator is in decrease because of same amount decline in other assets and 0.6 

trillion drop in long-term liabilities. Besides, nominator of X4 component is 2.80 because of 

decline in shareholders’ equity and its denominator is 7.68 because of decline in total liabil-

ities.  

To make clear, 0,11 trillion TL V.A.T. Carried to the Next Period goes to “Net Working 

Capital”, and this is in the right side of the original “Balance Sheet” as a “Short-Term Lia-

bility” hence the sign of this amount is negative in the “Analytical Balance Sheet”. Therefore, 

the “Net Working Capital” increases but “Total Liabilities” does not change. The remaining 

amount 0,06 trillion TL is in the “Total Liabilities” in the right side of “Analytical Balance 

Sheet” and in the “Other Assets” in the left side of “Analytical Balance Sheet”. As a result, 

both total assets and liabilities declines 0,06 trillion TL by government intervention.  
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The calculation of raising Z” Score to investment grade Z’’ score level, which is 5.52, via 

equity support in the case of V.A.T. Carried to the Next Period is given in Table 7. 

Table 7: V.A.T. and Equity Support Case (2020) (Trillion TL) 

Assets    Liabilities   

Net Working Capital 1.56 + 0.41 Total Liabilities 7.68 

        

Other Assets 8.98 Shareholders’ Equity 2.86 + 0.41 

        

Total 10.54 + 0.41 Total 10.54 + 0.41 

 

𝑍′′𝑆𝑐𝑜𝑟𝑒 𝑤𝑖𝑡ℎ 𝑉𝐴𝑇 𝐸𝑞𝑢𝑖𝑡𝑦 𝑆𝑢𝑝𝑝𝑜𝑟𝑡 𝐶𝑎𝑠𝑒 = 𝟑. 𝟐𝟓 + 𝟔. 𝟓𝟔 
1.97

10.95
+ 𝟑. 𝟐𝟔 

0.70

10.95
 

+𝟔. 𝟕𝟐 
0.70

10.95
+ 𝟏. 𝟎𝟓 

3.27

7.68
 

So, Z’’ Score = 5.52 

The calculation of reaching investment grade Z’’ score via debt support with the dynamic 

loan support is explained in Table 8. 

Table 8: V.A.T. and Debt Support Case (2020) (Trillion TL) 

Assets    Liabilities   

Net Working Capital 

1.56 + 0.15 – 

0.15 + 0.62 Total Liabilities 

7.68  

+  0.62 

        

Other Assets 8.98 Shareholders’ Equity 2.86   

              Retained Earnings 0.70 

        

Total 10.54 + 0.62 Total 10.54 + 0.62 

In the dynamic credit support case, some operations are done for working capital and total 

liabilities item. If it is assumed that the loan life period 5 year, the 1/5 of the total credit 

amount is reflected to the net working capital amount via short term liabilities and this 

amount also can be seen as cash. In addition to this amount, the remaining part of the loan 
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can be seen in total liabilities and in the net working capital. So, the total credit support is 

0.77 trillion. 

 

𝑍′′𝑆𝑐𝑜𝑟𝑒 𝑓𝑜𝑟 𝑉𝐴𝑇 𝐷𝑒𝑏𝑡 𝑆𝑢𝑝𝑝𝑜𝑟𝑡 𝐶𝑎𝑠𝑒 = 𝟑. 𝟐𝟓 + 𝟔. 𝟓𝟔 
2.18

11.15
+ 𝟑. 𝟐𝟔 

0.70

11.15
 

+𝟔. 𝟕𝟐 
0.70

11.15
+ 𝟏. 𝟎𝟓 

2.86

8.30
 

So, Z’’ Score = 5.52 

To wrap up, it is concluded that 0.55 trillion TL cash injection, 0.83 trillion TL debt sup-

port or loan support is enough for “good” credit rating for all the Turkish real sector compa-

nies. However, if one focus on more realistic case which is, Value Added Tax Carried to the 

Next Period, 0.41 trillion TL cash injection, 0.77 trillion TL debt support is needed. Mean-

while, the financial pecking order theory states that the cost of financing increases with asym-

metric information from the borrower’s perspective. In the view of corporate finance, there 

is a tax benefits of debt. On the other hand, despite the tax benefit, the difference between 

equity support and loan support is still huge. On the other hand, the results of equity support 

are different from loan support. Once a party gives an equity support, it becomes a partner of 

the company. The responsibilities of the partnership are more sophisticated than the direct 

debt case, but government can manage it by designing different kinds of support mechanism. 

To illustrate, wealth funds are good explain of this kind of mechanism, they can provide 

equity support to companies and also subordinated debt can be preferable for support mech-

anism. 

4.2. Credit Rating and Sectoral Output Growth 

It is rational to expect that higher sectoral output can lead to better financial position for 

companies. The higher output growth implies higher net capital working and higher profits. 

On the other hand, higher financial strength leads to sustainable and higher sectoral output 

growth.  Sectors in better financial position have lower risk and lower financial failure prob-

ability that accelerate the growth. In addition, some companies or sectors can grow rapidly 

in short run with excessive borrowing, but it cannot be sustainable. Although there are studies 

in the literature that define Z” Score as a risk indicator and investigate its relationship with 

other variables (Aneja and Makkar, 2013; Aksoy and Göker, 2018), its relationship with out-

put is discussed for the first time in this study. In this part, the empirical link between credit 

rating and sectoral growth is examined by the help of the Panel VAR (PVAR) model. 
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According to literature, PVAR models have distinctive features (Ouyang and Li, 2018; Ca-

nova and Ciccarelli, 2013): 

 •  PVAR model is an endogenous system so each of the variables can be used in the 

model in an unrestricted way.  

•  PVAR model reflects cross-sectional heterogeneities and dynamic interaction of var-

iables. 

• PVAR model reflects the dynamic structure of coefficients in a given time. 

 In addition, PVAR models have an identical structure similar to the classical time series 

VARs, with a cross-sectional dimension (Holtz-Eakin et al., 1988). The p-order VAR panel 

only composes of endogenous variables and can be shown as:  

Y𝑖𝑡= Ai((I)Y𝑡-1 +µi + Ɛit 

t = 1,…T         i = 1,...N 
(Eq. 1) 

In this equation, the vector of endogenous variables Yit consists of credit rating of each 

sector and sectoral growth rate. µi is a vector representing fixed effects, the Ai(I) is the matrix 

of coefficients and ϵit is the composite vector of innovations. The model covers the period 

2009-2020 using annual data of 17 sub-sectors. Credit rating indicates the Z” Scores of sec-

tors which are computed in the part 3.3 using CBRT company accounts. Data of sectoral 

output is obtained by Turkish Statistical Institution. 

In the empirical analysis, firstly the diagnostic and pre-tests of PVAR models are done. 

After confirming the validity of the model, two variables PVAR model with one lag is esti-

mated. The optimal lag degree selection for the PVAR model is done by the GMM method. 

In the lag selection criterion, the first 3 lags of the variables are used in the PVAR model. 

Since it minimizes Akaike and Schwarz information criterion, the lag is chosen as 1 in the 

PVAR model. A VAR is said to be stable when all its roots are inside the unit circle (Lüt-

kepohl, 2005). 

In the PVAR model impulse analysis consists of determining the impact of a shock to one 

of the variables on the dynamics of the other variables. In this study, impulse-responses func-

tions to trace the responses of the variables to shocks are employed and the results are pre-

sented in Figure 2. The responses of credit rating to a shock in the sectoral growth rate are 

positive and statistically significant in ten periods. In addition, the responses of the sectoral 

growth to a shock in the sectoral credit rating are positive and statistically significant in seven 

periods. The difference in these two responses is that the impact of the sectoral output growth 

is bigger than credit rating, but two variables have an important effect on each other. 
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These results imply that being less indebted, less in need of support and having high eq-

uity affects sectoral output growth positively. These are the features of productive tradable 

sectors such as manufacturing, mining. On the other hand, higher output growth can decrease 

financial risks of sectors by increasing net working capital, leading higher returns and sup-

porting equity. 

Figure 2: Link Between Credit Rating and Sectoral Output Growth 

 

 

 

 

 

 

 

 

 

 

 

 

5. Conclusion and Discussion 

Altman Z” Score can be used to measure the financial risks and financial strength of compa-

nies or sectors. Employing data of 1.3 million companies Z" Score is calculated for Turkey 

covering period 2009-2020. Results indicate that decreasing trend in the Z” Score from 2009 

to 2016 may stem from ample liquidity conditions, which may cause companies to expand 

their balance sheets by borrowing. There is a moderate recovery period in Z” Score after the 

year 2016 where it can be argued that with the tightening of liquidity conditions companies 

start to hold more liquid assets.  

According to the average Altman Z’’ Score of 17 sectors in Turkey for the period of 2009-

2020, tradable sectors, namely “manufacturing” and “mining and quarrying” have been per-

formed better than non-tradable sectors such as, “arts, entertainment, and recreation”, 
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 “education” and many other service sectors. It can be claimed that lower dependence on ex-

ternal financing, ensures a better financial position for tradable sectors. This result is parallel 

to previous studies that compare the tradable and non-tradable sectors (Braun and Larrain, 

2005; Ahrend et al., 2006; WB, 2019). The findings of this study indicates that to raise the 

Z” Scores of sectors to threshold level the required amount of equity support is less than the 

amount of the loan support in any case. This paper empirically demonstrates this result for 

the first time in the literature.   

The other important conclusion of the paper is the bilateral link between sectoral growth 

and sectoral rating which is discussed for the first time in the literature. The higher output 

growth can increase Z” Score and strength financial position of sectors. The higher Z” Score 

means lower financial risk and less need of support, and it can also affect sectoral output 

growth positively. In addition, it can be argued that promoting sectors by support mechanism 

that have a Z” Score lower than threshold level, may trigger sectoral output growth and per-

tain supply chain.  

There is also a suggestion for the comparability of the Z” Score formula. If the constant 

term, which is 3.25, can be adjusted for the different countries, sectors or companies, it may 

give more robust results. To illustrate, CDS level may be used instead of a constant term. 
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Appendix A: Comparison of Sectoral Z” Scores (2009-2020 Average) 
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Appendix B: Comparison of Yearly Z-Scores 
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