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CAN FINANCIAL RATIOS AFFECT THE STOCK PRICES OF
SELECTED GERMAN COMPANIES?
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Abstract

For several centuries, stock price changes have been the subject of research by analysts and
investors due to the possibility of achieving capital gains. As shown by empirical research,
different types of variables affect stock prices, including financial ratios. The subject of the
research was to determine the possibility of the existence of a relationship between the stock
prices of selected energy and German chemical companies and financial ratios. Selected
financial ratios include return on assets (ROA), return on equity (ROE), and financial leverage
(FP); liquidity ratios include current liquidity (L3) and networking capital to total assets ratio
(NWCA). In the case of indebtedness ratios, these are the debt ratio (DR) and equity ratio
(ER). The turnover of total assets (OTA) and turnover of receivables (OTP) were included in
the group of activity ratios. The application of the GMM method shows the positive impact of
debt ratio on the stock prices of energy companies, while a negative effect on the stock prices

of chemical companies.
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Introduction

The current digital age is associated with electronic trading on the stock markets. Electronic
markets are connected with benefits for investors as trading costs decrease and speed
increases. At the same time, an audit trail is created that makes it easier to track brokers.
However, low trading costs lead to excessive uninformed trading, which can significantly
affect the stock market structure (Stoll, 2006). This fact could be related to the growing need
for knowledge of information that is essential in explaining stock price movements. The
empirical literature has provided evidence that macroeconomic and microeconomic factors
are among the factors influencing stock prices. However, the influence of individual factors

varies depending on the time period and geographical focus. This paper pays attention to
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microeconomic variables and their connection with the stock market, specifically the German
stock market.

The German stock market is the 13th largest globally by market capitalization; the
larger stock markets in Europe are only Euronext and Nasdaq Nordic. Deutsche Borse AG's
market capitalization of listed companies was 2.5 trillion USD in 2021. Proceeds of initial
public offerings on the Deutsche Borse AG from 2018 to 2020 was in the health care sector in
5,746 mils. USD, in consumer goods sector in 4,991 mil. USD, in financials in 2,797 mils.
USD, in the technology sector in 2,411 mil. USD, in industrials in 2,105 mils. USD, in
consumer services in 666 mils. USD, in telecommunications 83 mils. USD and in sector oil
and gas in 83 mils. USD. Deutsche Borse AG operates the Frankfurt Stock Exchange, and it
can be said that the Frankfurt Stock Exchange forms the core of today's Deutsche Borse AG.
Deutsche Borse AG has strengthened its competitive position through an electronic trading
system, as electronic trading increases the efficiency of stock markets (Deutsche Borse
Group, 2022; Statista, 2022; Stoll, 2006).

The research objective was to detect the possibility of the existence of a relationship
between the stock prices of selected German energy and chemical companies and financial
ratios. The first part presents a Review of the Literature, followed by Data and Methodology
to achieve the objective. The third part is the Results and Discussion, and the paper concludes

the Conclusion.

1 Review of Literature

Many empirical studies examine the relationship between financial ratios and stock prices or
stock returns. This section presents examples of some of these studies. (Avdalovi¢ &
Milenkovi¢, 2017) focused on the analysis of ROA, ROE, EPS, book value, financial
leverage, P/E, and M/B ratios on stock prices included in the BelexLine index in 2010 - 2014.
The results showed the existence of linkages between variables, but the relationships show a
different nature. The relationship between stock prices, the ROA, and stocks' book value
appears to be the most significant. However, links were also established between stock prices
and EPS, M/B, financial leverage and firm size indicators. Apart from (Avdalovi¢ &
Milenkovi¢, 2017), the difference in ties across the researched fields is also evident (Ozlen,
2014). (Ozlen, 2014) focused on identifying the influence of microeconomic factors on the
stock prices of companies traded on the Istanbul Stock Exchange. (Ozlen, 2014) used data

from companies operating in the electrical industry, food industry, chemical industry, paper
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industry, communications, mining and processing in 2000 - 2012. (Ozlen, 2014) concluded
that a significant positive relationship between book value and market value of stocks is found
in all sectors. The impact of the remaining variables (debt ratio, P/E ratio, total asset turnover
ratio, net profit, L3) is already different within individual sectors.

(Dzikevi¢ius & Saranda, 2011) also evidence the significance of stock price
indebtedness ratios. They used companies traded on the Lithuanian Stock Exchange and 20
financial ratios for 2007-2010 for the research. The results differ from company to company
and, in some cases, are not in line with theoretical assumptions. It can be assumed that the
situation is due to the lack of maturity of the Lithuanian stock market, as potential investors
do not properly assess the performance of companies. Same as (Dzikevi¢ius & Saranda,
2011), also (Ligocka, 2018) focused on European markets analysis.

(Ligocka, 2018) analysed the influence of financial ratios ROA, ROE, debt ratio and
equity ratio on the stock prices of selected energy, metallurgical and mechanical companies
traded on the Swiss stock exchange. Data from nine companies in the period 2009 - 2017
were used. The results indicate that in selected companies, there are different links between
the selected variables. Stock prices seem to reflect the specific financial characteristics of
individual companies and are subsequently reflected in the value of stock prices in selected
industries. The findings also suggest that the impact of financial ratios on stock prices may
not be consistent with the theory; this is attributed to the negative development of variables or
different values compared to other companies in the business sector. Similar to (Ligocka,
2018), (Dimitropoulos & Asteriou, 2009) also included profitability indicators in their
research. (Dimitropoulos & Asteriou, 2009) examined the effect of selected financial ratios on
the equity returns of 101 non-financial companies traded on the Athens Stock Exchange
between 1995 and 2004. The results showed that working capital to total assets and ROS
ratios negatively affect stock returns. At the same time, ROA and asset turnover positively

impact stock returns.

2 Data and Methodology

The research subject is the possible existence of a relationship between stock prices and
financial ratios. Stock prices are an endogenous variable, while financial ratios are exogenous
variables. Individual companies were divided into groups according to the business subject
according to the classification of economic activities NACE. The requirement made the

selection of all companies of listing the shares of individual companies by 2005 at the latest,
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due to maintaining a sufficient time series to ensure the relevance of the results. The data set
ends in 2018 due to the availability and complexity of data collection. The examined sample
does not include companies that may be part of individual industries in terms of classification
within individual stock exchanges but differs in the subject of business. It means, for example,
companies engaged in research of technological progress in given areas, and companies
providing logistics exclusively. Fourteen companies listed in Tab. 1 could be included in the
research depending on the criteria.

Tab. 1: Companies under examination

Energy companies Chemical companies
PNE Wind AG Bayer AG NA

E.ON SE NA Fuchs Petrolub SE O.N.
MVV Energie AG O.N. K+S AG NA O.N.

RWE AG Lanxess AG

KHD Humb.Wedag Ind. NA Linde AG O.N.

7C Solarparken AG O.N. SGL Carbon SE O.N.
Gelsenwasser AG Centrotec Sustainable O.N

Source: Authors” processing.

Selected financial indicators included selected indicators of profitability, liquidity,
activity and indebtedness. The return on assets (ROA), which reflects the company's overall
efficiency, was included among the profitability indicators. ROA was calculated as profit after
tax/total invested capital. Another indicator of profitability is the return on equity (ROE)
expresses whether the investors' capital is reproduced with the appropriate intensity and
corresponds to the risk of the investment. The ROE was calculated as profit after tax/equity.
Profitability is also related to financial leverage (FP), which indicates how the return on
equity will change if the capital structure changes. FP can be calculated as total assets/equity.
Liquidity ratios included financial indicators, current liquidity (L3) and networking capital to
total assets ratio (NWCA). L3 indicates whether the company would be able to satisfy its
creditors if it converted all its current assets into cash at that time. L3 is measured as current
assets/current liabilities. NWCA measures a company's ability to cover short-term financial
liabilities by comparing its total current assets with total assets. NWCA can be calculated as
(current assets - short-term liabilities)/total assets. In the case of indebtedness ratios, these are
the debt ratio (DR) and equity ratio (ER). DR expresses the total indebtedness of the company
and can be quantified as DR = debt financing/total assets. An ER indicates what part of the
company's assets is financed using its own resources and can be calculated as ER =

equity/total assets. Activity financial ratios included turnover of total assets (OTA) and
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receivables (OTP) turnover. OTA indicates how many times total assets turn over the year and
is calculated as sales/total assets. And OTP expresses how many times a year receivables are
converted into cash. OTP can be calculated as sales/receivables (Kislingerovd, 2001;
Ruckova, 2019).

For individual time series, the stationarity of time series was first verified using the
Levin, Lin and Chu unit root test for panel data (Levin et al., 2002). Then the direction of the
relationship between selected financial indicators and stock prices were determined using
correlation analysis. The GMM method was used to determine whether selected financial
ratios could contribute to the explanation of stock price movements. The relationship between

analysed variables can be mathematically expressed as follows (Hall, 2005):
Yie = Bo + Br* Ay + o ™ Xy + B3 ™ Ko+ 4 B * Xygit + it 1)
where Yit presents endogenous dependent variable (stock prices), S, is constant,
B, ... B, demonstrate estimated coefficients and &;, is the error term of the model. The
exogenous variable presents AY;,_,, which means the delayed value of stock prices from the
previous year, and factors X, ... X, represents analysed financial ratios. Variable t is the time

period, and i present analysed sectors.

3 Results and Discussion
As results in Tab. 2 show, there was a statistically significant correlation coefficient between
stock prices and financial ratios ROE, FP, DR, and L3 in energy companies' cases. There is an
evident positive correlation between energy stock prices and ROE; an increase in ROE should
positively affect stock prices. However, the negative correlation between financial ratio FP
and energy companies signalize that increase in FP should be connected with a decrease in
stock prices. The specifics of individual activities are evident for individual companies, which
means that the magnitude of the leverage effect could be reflected in the correlation. Rising
external financing could be related to falling stock prices. In the case of the L3 liquidity ratio
and stock prices, a negative correlation coefficient is demonstrated, which means that the
growth of the given indicator should be associated with a decline in stock prices. The negative
correlation between stock prices and the L3 financial ratio could be related to the liquidity
growth to a level that already signals an inefficient commitment of funds in current assets.
Then, a linear relationship is identified between stock prices and all analysed financial

ratios except the OTA indicator for chemical companies. In the case of ROA, ROE and stock
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prices, there is demonstrated a positive correlation. These resulting correlation coefficients
suggest that an increase in the values of profitability indicators should be associated with an
increase in stock prices. There is a negative correlation between the FP and the stock prices of
chemical companies, which should mean that a decrease in stock prices would accompany the
growth in the value of the FP. The negative correlation could be affected by the leverage
effect associated with the growth of external financing; in the case of a negative correlation,
there could also be a negative leverage effect. A negative correlation coefficient is found for
DR indebtedness indicators and the stock prices of chemical companies, which suggests that
the increase in the value of the DR indicator should be related to the decrease in stock prices.
In contrast, a positive correlation coefficient is found for the ER indicator and the stock prices
of chemical companies, which means that the increasing value of the use of equity as a source
of financing should positively affect stock prices. It could mean that companies have too

much external finance, and it is no longer appropriate to increase external sources of finance.

Tab. 2: Correlation coefficients between stock prices and selected financial ratios

Variables Energy companies Chemical companies
ROA 0.0894 0.7095*

ROE 0.3133* 0.7291*

FP -0.2638** -0.3031*

DR -0.4545* -0.4800*

ER 0.0095 0.3556*

L3 -0.2261** -0.4440*

NWCA -0.1145 -0.4801*

OTA -0.1227 -0.0415

OTP -0.1106 -0.3293*

Source: Authors” calculation. Note: *, **, *** represent statistical significance at the level of 1%, 5% and 10%.

In the case of L3 and NWCA liquidity ratios, a negative correlation coefficient is
recorded. It means that an increase in the values of liquidity ratios should reduce the value of
stock prices for chemical companies. The results may suggest that values above the
recommended value could mean that funds in current assets are too much tied up. In contrast,
growth in values within the recommended range of values typical of the industry could be
perceived positively. A negative correlation is found between the OTA indicator and the share
prices of chemical companies and the OTP indicator. Therefore, the growth of the given
indicators should be accompanied by a decrease in the values of stock prices. The negative

correlation between financial ratios of activity may affect the ability of managers to properly
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manage asset items, prolong the collection of receivables and the possible impact on the
liquidity of companies. The other correlation coefficients were not statistically significant,
suggesting that the combined movements of the two variables were not strong enough.
Subsequently, a deeper investigation of the relationship between the analysed
variables was made using the GMM method, as Tab. 3 presents. It is also necessary to note
that the Sargan-Hansen test confirmed the robustness of all constructed models. The
application of the GMM method has shown that the DR financial ratio appears to be
important. The findings suggest that the DR ratio had a positive effect on the stock prices of
energy companies while a negative impact on the stock prices of chemical companies. (Ozlen,
2014), (Ligocka, 2018) and (Dzikeviéius & Saranda, 2011) also found the DR financial ratio's
positive and negative effects. The use of external financing could be perceived positively in
relation to ROE. However, this statement does not always find support in developing financial
ratios. It could be related to the lack of information needed for a proper data evaluation. While
the negative link could be that the analysed chemical companies show a lower level of
external financial resources, this means that there could be room for greater use of other

external sources of financing and increasing the value of ROE.

Tab. 3: The relationship between stock prices and selected financial ratios by method
GMM

Variables Energy companies Chemical companies
ROA 72.3653 7.3832
ROE -97.7738 9.6041

FP -4.6799 -7.7966
DR 33.7716** -18.7298**
ER -24.7496 -21.0812
L3 5.6141 15.8351
NWCA -6.1387 17.913
OTA 0.3957 1.3265
OTP -1.4683 -8.3213
J-statistic 3.9428 0.8007
Prob(J-statistic) 0.2676 0.6700

Source: Authors” calculation. Note: *, **, *** represent statistical significance at the level of 1%, 5% and 10%.

According to the GMM method, other financial indicators do not seem to be
significant for developing stock prices. Evidence of links only in sporadic cases could reflect
the fact that the specifics in the business activities of individual companies play an important
role. Another reason can be seen, for example, in the perceived importance of individual
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variables within the sector (Ozlen, 2014). Further, there could be involved the attractiveness
of individual stocks, the level of competition in the industry, or what information the market
considers important because stock prices can largely reflect many different types of
information. Changes in other indicators also did not have to be assessed as significant and
could have been absorbed by the market, as pointed out (Bhagat & Black, 2000).

Conclusion
The research's subject was to determine the possibility of a relationship between the stock
prices of selected energy and German chemical companies and financial ratios. As results of
method GMM show, there is a relationship between stock prices of energy and German
chemical companies and financial ratio DR. The achieved results are attributed to the specific
situation of companies and the potential impact of their further use of external sources of
financing. The relationship between the DR and stock prices could be related to the effect of
debt on profitability. This interconnection of indicators and their development is usually
crucial for companies' prospects, prosperity, and the resulting interest of potential investors.

However, the results showed no link between the other financial ratios analysed and
stock prices. There could be more reason to explain this. Suppose | mention at least some of
them. It may be the importance of individual financial ratios within the industry (Ozlen,
2014), the degree of competition in the industry, the attractiveness of individual stocks, and
investor preferences. Moreover, these indicators might not be considered significant and could
be absorbed by the market (Bhagat & Black, 2000). As stated (Bistrova et al., 2013), investors
can evaluate information on the financial situation of companies completely individually and
may not have sufficient information to evaluate the performance of companies properly.

As the results show, the links between stock prices and financial ratios may reflect
many specificities. In addition, many factors constantly influence companies' business
activities; therefore, examining the relationship between stock prices and corporate factors

will be a good topic in the future.

Acknowledgment

Publication of this paper was supported by the institutional support "VSE FPH IP300040".
The support is greatly acknowledged.

References

316



The 16™ International Days of Statistics and Economics, Prague, September 8-10, 2022

Avdalovi¢, S. M. & Milenkovi¢, 1. (2017). Impact of Company Performances on the Stock
Price: An Empirical Analysis on Selected Companies in Serbia. Economics of
Agriculture, 64(2), 561-570.

Bellative Pellegrini, C., Sergi, B. & Sironi, E. (2015). Stock Returns, Productivity, and
Corruption in Eight European Fast Emerging Markets. Thunderbird International
Business Review, 59(1), 15-22. doi: http://dx.doi.org/10.1002/tie.21747

Bhagat, S., & Black, B. (2000). The Non-Correlation Between Board Independence and
Long-Term Firm Performance. The Journal of corporation law, 27(2), 231 — 274. doi:
http://dx.doi.org/10.2139/ssrn.133808

Bistrova, J. & Lace, N. (2011). Evaluation of Corporate Governance Influence on Stock
Performance of CEE Companies. In: The 15th World Multi-Conference on Systemics,
Cybernetics and Informatics (WMSCI 2011) Proceedings, July 19th — 22rd (s. 1 - 6).
Orlando, USA: International Institute of informatics and systemics. Available at:
https://www.academia.edu/6806450/Proceedings_of the_15th_World_Multi_Confere
nce_on_Systemics_Cybernetics_and_Informatics WMSCI_2011 Vol 2

Deutsche  Borse  Group. Available at:  https://deutsche-boerse.com/dbg-en/our-
company/deutsche-boerse-group
Dimitropoulos, P. & Asteriou, D. (2009). The Value Relevance of Financial Statements and

Their Impact on Stock Prices, Evidence from Greece. Managerial Auditing Journal,
24(3), 248 - 265. doi: http://dx.doi.org/10.1108/02686900910941131

Dzikevi¢ius, A,. & Saranda, S. (2011). Can financial ratios help to forecast stock prices?
Journal of Security and Sustainability Issues, 1(2), 147 - 157. doi:
http://dx.doi.org/10.9770/jssi.2011.1.2(7)

Kislingerova, E. (2001). Oceriovdni podniku. 2. vyd. Praha, Cesko: C. H. Beck.

Levin, A., Lin, Ch. F. & Chu, Ch. S. J. (2002). Unit Root Tests in Panel Data: Asymptotic and
Finite-Sample Properties. Journal of Econometrics, 108(1), 1 - 24. doi:
http://dx.doi.org/10.1016/S0304-4076(01)00098-7

Ligocka, M, (2018). The Empirical Linkages between Stock Prices of Swiss Firms and
Financial Ratios. In: Tvrdon, M. (Ed.). Proceedings of 11th International Scientific
Conference — Karvind Ph.D. Conference on Business and Economics. Karvina:
Silesian University, November 7th — 9th (s. 43-52). Karvina, Cesko: Slezska
univerzita. Available at: http://www.kpcbe.cz/images/SBORNIK_2018/SBORN%C3
%8DK_final_190124.pdf

317



The 16™ International Days of Statistics and Economics, Prague, September 8-10, 2022

Ozlen, S. (2014). The Effect of Company Fundamentals on Stock Values. European
Researcher, 71(3 — 2), 595 — 602.

Stoll, H. R. (2006). Electronic Trading in Stock Markets. Journal of Economic Perspectives,
20(1), 153 — 174. doi: http://dx.doi.org/10.1257/089533006776526067

Ruckova, P. (2019). Financni analyza — metody, ukazatele, vyuziti v praxi. 6. vyd. Praha,
Cesko: Grada Publishing.

Statista. Available at: https://www.statista.com/

Veseld, J. (2011). Investovani na kapitalovych trzich. 2. vyd. Praha, Cesko: Wolters Kluwer
CR.

Contact

Marie Ligocka

Department of Managerial Economics

Prague University of Economics and Business
nam. W. Churchilla 1938/4, 130 67 Praha 3

marie.ligocka@vse.cz

318



