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Abstract 


The purpose of this study is to establish the relationship between profitability and the financial determinants that affect profitability. The survey was carried out on a sample of data from 17 companies of food sector in UK, for a 5-year period (2014 to 2018). The companies are listed in the public register and traded on the London Stock Exchange. Data are derived from the annual financial reports. The empirical results were obtained after using panel data, descriptive statistics, correlation and multiple linear regression. For profitability, the factors used are Return on Assets (ROA) and Return on Equity (ROE) and other finance determinates are leverage (Debt to Equity), Liquidity (Current ratio), age of companies and size of companies (Total Assets). It turned out that the highly liquid companies had better profitability, the age and size of the company were not important for obtaining the results. The best communication and linkage exist between profitability ratios (ROAs and ROEs) and liquidity (LIQ).
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I
Introduction
The goal of each company is to effectively manage its values, to have a competitive profit, to optimize its costs and to stay on the market (Bhayani, 2010). All these factors support the company's profitability and make it competitive in the market. The choice of financing for each company relates to the main corporate decisions. If an optimal capital structure is set up that mixes corporate finance, this will maximize the market value and value of the company. By using financial instruments or attracted capital, the potential return on investment is increased. On the other hand, leverage increases possible returns and provides information on the amount of debt a company uses to finance its assets (Ibrahim, 2019).
Despite the vast amount of empirical research that has focused on connection between profitability and the rest of the financial determinants, they have not been made for the companies in the food sector and more precisely in the UK. This sector is very important and is one of the main ones in the UK economy. As innovation and supply increase, consumer choice increases. This sector is one of the fast growing sectors and it would be interesting to explore such a dynamic sector. This analysis would also be of interest to investors. For them, it would be interesting to know what are the factors for the effectiveness of companies and how they affect the pace of development. Measuring companies' performance gives a clear idea of ​​how they manage their wealth and what management model they use.
[bookmark: _Toc20585903]Through this empirical report, we will try to provide some answers in this regard and, more precisely, we will try to examine how financial determinants affect the profitability of food sector companies in UK.  For this empirical study, data will be extracted from 17 companies of food sector, listed in the public register and traded on the London Stock Exchange. The data will be for a period of 5 years, from 2014 to 2018. The annual financial statements of the companies will be used to extract the data. Key financial factors that determine profitability, leverage, liquidity and factors such as age and size of companies will be considered. Using a date panel, descriptive statistics, correlation tables, and linear regression models, an attempt will be made to analyze how profitability is affected, expecialy the return on assets (ROA) and return on equity (ROE) of financial determinants such as leverage , liquidity, age and size of the company. We will look at the relationship between the individual factors and their relevance to profitability.
1. [bookmark: _Toc21726803]Research questions in Empirical Research:
1. How is the profitability of companies in food sector in UK  impacted?
2. What are the financial determinants that affect profitability?
3. How are financial determinants affected of profitability ?
4. What are the best models for conducting this empirical study?
2. [bookmark: _Toc21726804]Objectives in the empirical study: 
The goals in the empirical report relate to companies of food sector in the UK .
1. Identifying the main determinants of profitability.
2. Determination of independent variables such as leverage (LEV), liquidity (LIQ), age (AGE) and company size (SIZE).
3. The impact of independent variables on profitability.
4. Determining the relationship between the dependent variables of profitability and the independent variables of financial determinants.
3. [bookmark: _Toc21726805]The empirical study will proceed as follows:
Section 1: Introduction
Section 2: Literature Review
Section 3: Data and methodology
Section 4: Empirical Results and Analysis
Section 5: Conclusion
Section 6: References
Section 7: Appendixes




4. [bookmark: _Toc21726806]Literature review
Every day, through empirical works  are discovered, ways of analyzing and testing the profitability of companies, sectors of the economy and production, etc. There is a great deal of empirical literature through which to look at: leverage and capital structure, liquidity, profitability, and many other factors that have a positive or negative relationship between individual studies and results of them. The concept of leverage is used to increase the return on an investment, Liquidity is an estimate of the return on assets and profitability is the result of a sound capital structure with a good evaluation on return.
4.1. [bookmark: _Toc20585904][bookmark: _Toc21726807]Leverage and Capital Structure
[bookmark: _Hlk17990647]Hanis Adiela Ibrahim and Abdul Hadi Zulkafli's (2018) conceptual model is the result of the study of Malaysian companies and the relationship between ownership structure and capital structure correction and the study of the effect of interaction between the structure of ownership and board independence on capital structure adjustment. Hanis Adiela Ibrahim et al (2018) also discuss the overlooked factors that could influence the capital structure's correction. They reviewing past literatures that create hypothesis and theoretical arguments about controlling shareholders and board independence as a monitoring mechanism. In practice, the combination of corporate governance mechanisms would provide better insight to the directors in analyzing the factors affecting the capital structure's correction. At the same time, shareholders and potential investors receive additional resources to monitor conflict in agencies. The aim of Hanis Adiela Ibrahim’s et al study is to offer a perspective of previous studies, looking at corporate governance mechanisms as factors that may influence the pace of capital structure adjustment. A similar study was done by, Ishola Rufus Akintoye (2019) trough study of the performance indicators of EBIT, EPS and DPS, which are indicators to turnover and are a measure of leverage of the companies, which he selected in his research, namely food and beverage companies in Nigeria. In order to achieve the objectives of its study, it calculates the leverage-DOL, DFL and DCL ratios and the percentage change in DPS relative to the percentage change in EBIT. The results show that performance indicators are sensitive to the capital structure of many companies. On the other hand, in some companies, shareholders enjoy the double benefits of declaring dividends and creating wealth.
In the autumn of 1985, L. Golbe Devra and Barry Schacter (1985) extracted an equation describing a debt recovery algorithm that guarantees the validity of the net present value rule. They suggests that managers can protect their companies against potential changes in debt-to-equity ratio by systematically retiring the outstading debt. Acording this plan, periodically a some debt is retired or the earnings is added to the reserve. The amount retired or set aside is sufficient to keep the D/E ratio constant. The D/E ratio also has an impact on AAR's behavior in outsourcing, Lorenz Zimmermann (2011). As a result of his outcomes, the market reaction on an outsourcing is positively influenced by operational efficiency of the company and negatively by its indebtedness. He believes that the ROA positively affects abnormal returns and the D/E ratio significantly negative.
Through his empirical study, Balasundaram Nimalathasan and Valeriu Brabete (2010) analyze the capital structure and its impacts  ability of profit  of Sri Lanka's companies'  for 5 years. Their results show that the D/E ratio is positively and associated to all profitability hratios(GPR,OPR, and NPR), excluding return on capital employed(ROCE) and return on investment (ROI). They argue that the survey results can direct managers, entrepreneurs, loan-creditors and policy planners better their decisions in respect of the mix of debt and have control over capital structure planning to control and reduce bankruptcy costs.
Degrees of operational and financial leverage have been used to examine the combined effect of the capital structure and the asset structure on systematic risk, Gershon N.Mandelker and S. Ghon Rhee (1984). In their empirical study, they acknowledge the role of DOL and  DFL that contribute to increasing the inherent business risk of common stock. Their study isolates the degree of operational leverage from operational risk and highlights the combined effect of DFL and DOL on the systematic risk of common stock and examines the hypothesis of trade-offs between them. The results show strong evidence that companies are involved in trade offs between DOL and DFL and there is a strong correlation between these two leverage. Due to their solid empirical results, they suggest that with a new technological breakthrough, requiring new capital investments by raising the company to a higher degree of operative leverage, it can shift the degree of financial leverage.  Later, when Stephen P. Huffman (1989), upgrades this study, he finds that the link between systematic risk and the degree of financial leverage is positive, as Mandelker and Rhee (1984) claim. But he finds that the link between systematic risk and the degree of operating leverage is negative, contrary to Mandelker and Rhee's assertions. Their results also do not support the negative correlation between the degrees of financial and operating leverage, which were also examined by Mandelker and Rhee (1984).
The associate professor of finance at the University of Illinois (Chicago), Alexandros Prezas (1987), in his study looks at how debt affects the degree of financial leverage. His document  examines the interaction between the actual and financial decisions of a company and the effect of the impact of the capital structure on the change in the degree of financial leverage (DFL) and the degree of operating leverage (DOL). According him, if DOL and DFL change in the same direction, the company management is not able to counteract the impact of change DOL (DFL) on the earnings per share with independent change in DFL (DOL). But when financial-investment interactionmatter is missing, capital structure does not matter. 
In times of recession (Damijan, 2018), in terms of exports and employment results, small and medium-sized companies are suffering more than larger companies with high leverage. During the recent economic crisis, Jože P. Damijan (2018) surveys Slovenian companies. He analyzes the extent of corporate leverage and the size of these companies' excessive debt. The result is that half of the companies have a volatile debt-to-EBITDA ratio of more than 4, or nearly 80% of their total outstanding debt. On the other hand, all companies have a debt-to-EBITDA ratio of more than 10 per quarter, or nearly half of their total net debt. He finds that the degree of financial leverage and the ability to maintain debt are the reasons that inhibit the development and profitability of companies.
Michael Overesch and Georg Wamser (2010) doing other one studies for capital structure. They examines the impact of corporate taxation on foreign investment in Germany and in EU Member States and how corporate tax policy in Eastern European countries influences three aspects: the location decision, the investment decision and the choice of capital structure. The results of their empirical research very clearly show that local taxes are negatively related to investment and location. While capital structure confirms that the higher debt-to-capital ratio is due to higher local taxes. This result was achieved by researching 10 former socialist Eastern European countries that joined the EU in 2004 and 2007.
Central and Eastern European companies (Ralph Haas, Marga Peeters, 2006) prefer internal financing over bank debt and simply slowly adjust their leverage, although the banking system allows organizations to reach close to their leverage goals. Ralph Haas and Marga Peeters (2006) look at the dynamics of the capital structure and microeconomic data of companies from ten countries. Their aim is to gain a clear idea of ​​the quantitative and qualitative development of the financial systems in these regions. The dynamic model they use endogenizes the target lever and the speed of adjustment. During the transition, companies increase their leverage by decreasing the gap between actual and target leverage. Profitability and age are the most stable determinants of capital structure goals.  
In Malaysia also during financial leverage solutions, the use of internal sources is a priority over the use of external sources for preservation and stability of results (Ibrahim, 2019). Applying 4 determinants that are independent variables (tangible assets, growth opportunity and profitability) and one control variable (liquidity), Ibrahim Haslindar (2019) measures financial leverage by means of short-term debt ratio, long-term debt ratio and debt ratio acting as the dependent variables. The results show that asset tangibility and growth opportunity are both positively correlated with long-term debt and debt ratio. This supports the theory of trade-offs and in financing their fixed assets and growth, companies prefer long-term debt. The other result of this study is that profitability and liquidity are negatively correlated with the short-term debt ratio and the debt ratio. According to the theory of cellular ordering, in which profitable and liquidly surviving companies make financial leverage decisions, they use the retained earnings (internal sources) to finance their business activities. This study covers a period of 15 years and 151 surviving publicly traded companies selected from 474 companies in Malaysia.
In China (Sun, 2018), financing and leverage have an impact on the country's economic growth and income inequality. The empirical indicators from the Lixin Sun (2018) study show that the financing indicators are weak and ambiguous, but the leverage indicators have a negative impact. The non-financial debt-to-GDP ratio has a negative impact on China's economic growth, and the effects of the public debt-to-GDP ratio are negligible. The results show that the high level of non-financial corporate debt is the main reason for the slowdown in China's economic growth. Income inequalities are due to an increase in the level of household debt. The survey covers a long period beginning in 1992 to 2018, during which the period China experienced 5 cycles of macroeconomic adjustment. The sharp decline in China's economic growth rate was more noticeable in 2012.
Another study (2019) from the same region and for the same period analyzes the determinants of the capital structure of companies in India. Indian companies are not accustomed to adhering to a particular theory; rather, there is a merger of pecking theory and trade-off theories. The valuations are for a period of 15 years (2001-2016) and 500 companies, listed on the National Stock Exchange of India. The focus of the Asheesh Pandey, Vandana Bhama and Madan Singh (2019) study is the impact of the recession. They divides recession period into two phases: before and after the recession. Empirical indicators show that the important determinants of capital structure for the period before and after recession are: profitability, tangibility, liquidity and debt service capacity. Variables that indicate changes in companies are: size, price of debt and financial difficulties. In the first phase, significant results show: the growth, the uniqueness, tax rate and dividend payout ratio, but in the second phase these results are insignificant.
Mispricing of capital (Warr, Richard S. ; Elliott, William B.; Koëter-Kant, Johanna and Öztekin, Özde, 2012) is a very important factor because it changes the cost of making adjustments to the capital structure. An empirical study of Richard S. Warr, William Elliott, Johanna Koëter-Kant  and Özde Öztekin (2012) reveals that mispricing of equity affects the rate at which companies adapt to their target leverage (TL) in a predictable way, to the size of the company. In their analysis, they use regression analysis and mathematical models, alternative definitions of leverage, an alternative period involving zero debt companies. In addition, there is control over the growth options and cash flow status. The results show that a company that exceeds its limit, has to issue equity or retirement debt in order to quickly adapt to its purpose when their capital is overvalued. On the other hand, when a company is undervalued but must reduce its leverage, the speed of that adjustment is much slower. For example, results are: overvalued companies adjust to their target is about 1.9 years while for undervalued companies it is 3 years.
A similar result but with small deviations are obtained by Surenderrao Komera and Lukose, P. J. Jijo (2016) exploring the Indian market. There are various costs for adjusting leverage. Just a few years from the previous survey, in 2016, using employing a dynamic, partial adjustment model, they found that sample companies offset half the deviation from their target leverage ratio less than 1.41 years. This implies an optimal behavior of the capital structure among sample companies. They take into account the heterogeneity of the cross-section and the asymmetry in the estimates of the rate of adjustment due to heterogeneous adjustments of the lever cost sample companies. Being a member of a business group is irrelevant and does not in any way affect the costs involved in adjusting the leverage of companies. On the other hand, the rate of adjustment is lower for adjustments to companies with higher cash flow.
According to an empirical study by Močnik, D., & Širec, K. (2015), fast-growing and profitable companies rely mainly on their own capital. Or larger loan companies are at greater risk of bankruptcy, so lenders are careful with such companies when granting credit to such clients. These findings are due to a sample of 782 fast-growing Slovenian companies for the years 2008 and 2009. The purpose of this empirical study is to explain exactly the relationship between: the profitability, size, leverage ratio and labor costs of the fast-growing Slovenian companies. The results indicate that profitability is negatively correlated with leverage ratio and firm size. On the other hand, the relationship is positive with labor costs. By growing in size, a the fast-growing ompanies becomes to be more less profitable.  If the leverage ratio is negative, it indicates that the higher the extent to which debt is used in financing, the lower the profits.
5.2. [bookmark: _Toc20585905][bookmark: _Toc21726808]Liquidity
Commonality liquidity is affected by the correlated demand of the stock investors, Andrew Koch, Stefan Ruenzi and Laura Starks (2016). The focus on the correlated trading of mutual funds shows that stocks with high value mutual funds have nearly twice as large stocks in liquidity as with lower mutual funds. The empirical analysis also shows that the channels for these events stem from the common ownership of the funds and the associated liquidity shocks of the funds. The results after the mutual fund scandal in 2003 support the cause-and-effect relationship of exogenous flow shock.
The imbalance of orders with future short-term returns on the orders of the trading algorithmic traders is positively related, while for the orders of its own algorithmic traders it is negatively related, Samarpan Nawn and Ashok Banerjee (2019). This empirical study is the result of data commissioned by the National Stock Exchange of India. The role of own algorithmic traders is investigated, which facilitates liquidity in the market with limit orders. Own algorithmic traders have been found to increase the supply of limit orders during periods of high, short-term, specific volatility and during extreme stock price movements. They do not reduce the supply of liquidity even after periods of market volatility. They define high frequency trader orders that are reviewed for a minimum of three milliseconds as a subclass of orders from their own algorithmic traders. The behavior of its parent class is mimicked by the behavior of high-frequency trading, which contradicts the theory that in the event of stress, fast traders withdraw from the market. Even when their limited supply behavior is more salient, when increasing short-term volatility is more informative than transient. During stressful situations, the behavior of the agency's algorithmic and non-algorithmic traders is the opposite of its own algorithmic traders, reducing the supply of liquidity. Fast market traders are apt to fear the possibility of adverse selection in them.
A new theory of liquidity is used in empirical report by JonathanBrogaard and Garriott Corey (2019). This theory is for high- frequency traders(HFTs). Through it, they predict the liquidity of the securities decreases in the number of high-frequency traders(HFTs) trading the security. Their research is based on a new stock exchange, the Canadian Stock Exchange Alpha . In the last 4 years, 11 high-frequency traders have entered this stock exchange . Empirical results show that the spreads between supply and demand on the Toronto Stock Exchange and those on the Alpha Stock Exchange are quite similar. This is because Alfa have more high-frequency traders. With the entry of high-frequency securities traders into the market, realized spreads for non-HFTs traders are improving. The explanation for this contrast to the theory for which the high-frequency trader is a price competitor model, are empirical results that are compatible with the HFTs and correspond to the quantity-competitor framework. 
When markets are most liquid, arbitrage is easier. This is the basic intuition according to Doron Avramov, Si Cheng and Allaudeen Hameed (2016)They are surprised to find in their research that inertia profits are higher in liquid market conditions. This statement cannot be explained by the difference in liquidity risk, which changes over time through exposure to risk factors or through changes in the macroeconomic condition, variance of the cross-section and investor tensions. In the last decade, in Japan and the eurozone countries, inertia strategies have been significant in the state of the liquid market, while in the US they are absolutely unprofitable. The predicted performance of the momentum market illiquidity outweighs market returns and market volatility.
The two most important factors in company-level financial analysis are liquidity and solvency, Droj Laurentiu (2018). In interpretation and calculation, these two indicators have significant differences, but are equally important in importance. Laurentziou makes an empirical study of these indicators using data оf the 10 most significant manufacturing companies listed on the Bucharest Stock Exchange for the period 2014-2017. It uses six indicators of liquidity and solvency, which are also used by managers, investors, creditors, etc., when making important financial decisions. In order for the company to be stable, the manager must make the right decision using both sets of indicators to get good results. 
Liquidity spiraling problems and the risk of bankruptcy during a crisis are a threat not only to companies but to the entire economy, Ksenija Dencic-Mihajlov, Dejan Malinic and Konrad Grabinski (2015). In their empirical report, they use data from 108 companies registered in Serbia. They set out the particularities of the relationship between the liquidity characteristics and the capital structure during the crisis period 2008 to 2011. The impact of the quick ratio (QR), the quality of earnings and the monetary difference on leverage is negative. But free cash flow and its stability have a statistically significant and positive impact on leverage. The main and significant result of this empirical study is that during a crisis, companies shift much of the burden of financing to their suppliers. As a consequence, the risk of bankruptcy and problems with liquidity spirals threaten the entire economy, not just companies.
The accumulation of much bad news, leds to a stock market crash. This finding is outlined in the empirical report of Xin Chang, Yangyang Chen and Leon Zolotoy (2017). In their view, stock liquidity increases the risk of stock price crashes. To explain the causal effect, they use the decimalization of stock trading as an exogenous liquidity shock. This effect is increasing by the ownership of a company through previous investors and by the lack of people to block it. Due to the ability of liquid companies to have future reports of poor profits, which will be accompanied by higher sales than previous investors, but not blockholders. Empirical results prove that liquidity forces managers to cover bad news, fearing that their announcement will lead to sales by transient investors. 

5.3. [bookmark: _Toc20585906][bookmark: _Toc21726809]Profitability
There is a positive relationship between financial performance (profitability) and the level of Corporate Governance Disclosure (CGD), Md. Abdur Rouf (2012). Researching Bangladesh's non-financial companies in 2007, Md. Abdur Rouf empirically tests the relationship between corporate governance disclosure levels and profitability. For his research, he took data from the annual reports of 94 registered companies. His the method of assessment is OLS. Trough ROA measures profitability and through 40 information unitsmeasures the level of corporate governance disclosure. It uses a weighted approach to measure corporate governance disclosure because it is best suited to situations where particular importance to a particular user group is not given. By determining the disclosure index, an assessment sheet is prepared to determine the degree of corporate governance disclosure. This report provides empirical evidence for South Asian regulators and policymakers.
Companies' liquidity is positively affected by return on equity, but there is a negative relationship that is influenced by the ratio of capital, Marketa Seligova (2019) . This is the conclusion of the empirical report on the energy sector in the Visegrad Group for the period 2006-2015. Using Correlation Analysis and Generalized Momentum Method (GMM), Marketa Seligova found that the return on assets had a negative impact on the liquidity of the companies in the Visegrad Group. Therefore, according to the Marketa, the relationship between asset return(ROA) and liquidity is negative, as is the relationship between liquidity and debt-to-equity ratio(D/E), but positive between liquidity and return on equity(ROE).
Value is a prerequisite for market-oriented success, while satisfaction is a prerequisite for loyalty, Kevin James, Hui James, Barry J (2019). Babin and Janna M. Parker. Their empirical research focuses on customer satisfaction, loyalty and value in the retail industry and how results affect earnings per share (EPS) and return on assets (ROA). Managers are tasked with the hard task of increasing customer satisfaction, which will be a major contributor to the success of the company. From the available literature, it is clear that the relationship between customer satisfaction and organizational performance of the companies is very weak. Their empirical results show that value is a prerequisite for market success, including ROA and EPS, and satisfaction leads to loyalty. Of particular interest is the role of hedonic value and its impact on financial performance in retail management.
The relationship between return on equity (ROE) and dividend per share (DPS) is positive, Sahaida Laily Md. Hashim and Senandra Mary Davidas (2018). But the link between the dividend payout ratio (DPR) and shareholder wealth is negative. This study aims to extend previous research affecting Malaysia's shareholder wealth by offsetting dividend factors. The main purpose of this empirical study is to determine the relationship and effect of dividend policy on shareholder wealth. The survey used data from 200 Bursa Malaysia companies for the period 2011 to 2015. To analyze the data, researchers used correlation and regression analysis. In regression, the independent variables show a significant result over the dependent variables.
The positive ROE surprises are due to stronger price reactions than the negative ROE surprises. Stina Skogsvik (2010) analyze the data on the Swedish stock markets to investigate whether unusual return on investment can be generated through an investment strategy based on publicly available accounting information. The strategy consists of two stages. During the first stage, a probabilistic model for forecasting changes in medium-term book-based return on equity (ROE) based on accounting is calculated. During the second stage, market expectations for changes in mid-term ROE are estimated through stock price observations and the residual income valuation model. According to the empirical studies, from a samples of manufacturing companies for the period 1983-2003, the investment strategy has Jensen's alpha values ​​up to 0.8%, which corresponds to a monthly average excess yield for a hedging position. This return on hedging is followed by a positive return on long positions. Empirical analyzes show that returns are influenced by a positive attitude towards market sentiment.
ROA and ROE links are significantly negative with leverage (Gupta, 2015). In order to increase the profitability of the company and the wealth of the shareholders, the debt content of the capital structure should be reduced. This is due to the empirical results of Preeti Gupta, who researches foreign promoter holding companies in India. The sample is from companies with more than 75% promoters and for a period of 5 years. The survey methods are descriptive statistics, correlation analysis and multiple linear regression, and present a negative relationship between profitability (ROA and ROE) and leverage.
Investor portfolios may be created based on a simple historical financial ratio in predicting portfolio performance, Mainul Ahsan (2012). Without of doing thorough basic research, using ROE, which will produce positive abnormal returns. For many different reasons, the ROE measure may be misleading in some corporate financial results. One of the reasons is an increase in leverage above the tolerable level, which could turn into an increase in systemic risk or a beta version of the company. This will result in a decrease in ROE and expected growth.
The financial position of listed companies in Ghana should be estimated on the basis of two significant financial variables: the leverage ratio and the profitability ratio. This is recommended by Alhassan Bunyaminu and et all (2019) to regulators such as the Ghana Stock Exchange and the Securities and Exchange Commission. Their recommendation is based on the results of an empirical study based on a sample of 25 companies and 15 corporate determinants used for the period of 5 years. The models which they used are factor analysis and logit model in order to reduce the number of correlated variables into small uncorrelated variables to predict the accuracy of the ratios. The relationship is assumed to be positive between leverage and profitability.
In order to be able to generate firm projected return on equity (ROE) for companies for the year ahead, the two researchers Khrystyna Bochkay and Carolyn Levine (2019) combine disclosures in the Managerial Discussion and Analysis (MD&A) section of 10-K reports with financial variables. After testing out-of-sample forecasts, they find that models that have been refined through MD&A disclosures are more accurate than those that use only quantitative financial variables. On the other hand, improved text models are also very good and even better than the consensus estimates for small companies and low analyst  followinng. Khrystyna Bochkay and Carolyn provide evidence of the informative nature of the MDA section in various company characteristics. Companies with major changes in future results, with negative future results, with high investor control, with risk of disasters, with high positive accruals and high profit margins, are more informative with MD&A than those exposed to higher market risk and litigation and with less information MDA. These empirical results are robust to the selection of benchmarks and specifications and are consistent with the findings of MDA, which have a positive relationship with the information environment of companies.
[bookmark: _Hlk17640120]The US has diminished economic impact on other mature markets as a result of the crisis, and there are regional models for example markets through information links, Payal Jain and Sanjay Sehgal (Payal Jain and Sanjay Sehgal, 2019). Payal Jain and Sanjay Sehgal analyze the volatility and prices of eight mature market (UK, France, Germany, Italy, Canada, Japan, Australia and USA) economies in the period 2003-2014. This period is divided into three sub-periods: pre-crisis GFC (global financial crisis 2007-2009), crisis period and post-crisis. Empirical results show that the UK and Italy stock markets are ahead of the rest of the pre-crisis and during the crisis. But after the crisis, there is no dominant market. Payal Jain and Sanjay Sehgal do the Johansen test to compare the results of dynamic cointegration, which confirms co-integration. Throughout the period and subperiods, the coefficients of asymmetric dynamic conditional correlation (ADCC-EGARCH) are high among the EU MMEs and between Australia and Japan. With the exception of Canada, which is not affiliated, the U.S. has a negative relationship with other MMEs. All the results of this empirical report have a positive connection with politicians and investors.
5.4. [bookmark: _Toc21726810]AGE
Older companies are more productive, but less profitable, according to Sumit K. Majumdar (1997). On the other hand, larger companies are more profitable but less productive. This empirical survey is according to contemporary data from a sample of 1,020 companies in India. Sumit K. Majumdar examines the impact of companies on profitability and productivity relative to the age and size of companies. The differences in the result have been explained by the Indian market's industrial policy over the last thirty years, which limiting the market.
[bookmark: _Hlk17721790]The age of the company is of great importance because Corporate Governance (CG) is changing innovation, Stefano Bianchini, Jackie Krafft and Francesco Quatraro (2018). This empirical study is about the relationship between corporate governance and innovation of companies of different ages. Stefano Bianchini et al do microeconomic analysis on 2200 registered companies by mixing data extracted through ISS RiskMetrics and the Bureau van Dijk Orbis databases. The conclusion is that Corporate Governance (CG) reduces research and development and has a negative relationship with the patent policy of younger companies. The empirical results are in line with the corporate governance lifecycle framework and as a result of this is becomes clear that young companies are more prone to short-term and cost-effective strategies against long-term risky innovation projects.
In the wine industry, however, older wine companies outperform younger companies, and the productivity gap is explained by the longevity factor, which is explained in the empirical report of Arturo Capasso, Carmen Gallucci and Matteo Rossi (2015). Their study is provoked by many theoretical hypotheses at the expense of empirical research and aims to test whether longevity is variable and whether it can determine stable results. The survey data were taken from wine companies in Italy for the period 2008-2011. The hypotheses were tested by applying a panel model with fixed time effects of firm performance.
The age of companies also affects the import of goods, according to an empirical study by Joachim Wagner (2015), who examines the relationship between company age and import margins. Johannes Wagner's study is based on old studies by Bernard et al, since 2005, on US companies trading in goods, and who notes that "there are virtually no documents for the study and analysis of importing companies". However, this is not the case today, and there is much available data for empirical analysis (such as customs-registered transactions, import-export invoices, etc.), which describing the import model and empirical study of the relationship between the various components of company performance (stability, productivity and profitability) and the import margins (participation, size of imports and number of countries of origin). The correlation between import margins and companies age is positive. Usually companies gain experience in entering new foreign markets through experience, which in turn reduces the fixed costs of entering new markets each year. The argument with imported goods is similar. All these empirical results are after analysis of companies of import in Germany.
According to Laura Panza, Simon Ville and David Merrett (2018), the longevity of the company depends on the age and profitability of the company, and the size is a poor forecast according to data from the full sample of listed corporations on the Australian Stock Exchange (ASX) for the period 1901 to 1930. Laura Panzamakes et al (2018) make an empirical analysis of survival and longevity trough quantitatively modeling three first-order factors: age, size, and profitability. Companies that are able to manage their cycles of change (economic, social or political) survive longer than average. Longevity and size shape the impact of a company on its sector, sometimes even shapes the impact on the national and international economy as well. As a result of the empirical data from the literature so far, Laura Panza et al does not find strong evidence for +why some companies survive longer than others, but they do find uniformity in the use of empirical data, the period under review, or the explained models. The main problem is that each industry prioritizes different performance factors (longevity, size, or profitability) as an indicator of stable competitive advantage. On the other hand, these factors are the net result of interacting and contradictory factors such as internal resources (dynamic capabilities) and external factors (competition shifts and technological disruption).
5.5. [bookmark: _Toc21726811]SIZE
The size of the company is important, especially in the case of determining taxes, Sakina Ichsani and Neneng Susanti (2019). For their empirical study, Sakina Ichsani and Neneng Susanti use data from 19 companies listed in the LQ45 index on the Indonesian Stock Exchange for the period 2012 to 2016. They (2019) examine the impact of company value, profitability, and company size on tax calculation and avoidance. The models of analysis are: the classical test of assumption analysis, the regression analysis and the testing of hypotheses, simultaneously with the F-test and the T-test. The results show that 78.10% of the independent variables influence tax avoidance and are useful for those who use tax avoidance rules.
There is a statistically positive relationship between the size of the company and the practice of income management, Erlane K.Ghani,Nur Afifah Mohd Azemi and Evita Puspitasari (2019). These empirical results are again from technology-based Malaysian companies. The data are from 83 companies listed in the FTSE Bursa Malaysia KLCI Index for the period 2015-2016. Evidence shows that large companies use incentives to manage profits to improve results. However, the company's profitability and firm leverage have a negative relationship with profit management practices.
The effectiveness of almost any company can be determined by its profitability (Bhayani, 2010). This is also shown by an empirical study by Bhayani, who examines the cement plants in India for the period 2001-2008 and he found that the size of the companies strongly influences the profitability of the companies. In addition to the size of the company, liquidity management, company growth, cost components and the inflation also play a role. It attempts to identify exactly which variable most accurately estimates the profitability of the Indian cement industry. Following a regression analysis to determine profitability, the result is that liquidity, operating profit margins, company age, interest rates and inflation have also played a significant role in determining the profitability of Indian cement plants.
The size and power of companies are an indicator of consumers and stimulate their expectations and subsequent appraisals, Linyung Yang and Pankaj Aggarwal (2019). They (2019)came to this conclusion through an empirical study of US companies, using two meta-analyzes, with 4 consumer expectations surveys and 6 consumer evaluation surveys to confirm the results of his hypotheses. Consumers have higher expectations of smaller companies compared to large ones, and when customers are dissatisfaction, small companies get lower ratings. It is assumed that the high expectations of consumers are due to the lower power of smaller companies and they should be warmer in their relations and more friendly. The consumer may get the same attitude in a smaller company and in a larger company, but the reaction will be more negative to the smaller company than a large one. Therefore, the size of the company is important for the trust and perceptions of the consumers.
When applying an accruals-anomaly strategy, negative abnormal returns are obtained from larger companies and positive abnormal returns come from smaller companies, according to US researchers Dan Palmon, Ephraim F. Sudit and Ari Yezegel (2008). This empirical study aims to show that a strategy based on publicly available accrual accounting information earns approximately 10% in the year after its implementation and whether it is sensitive to firm size. Empirical results show that accrual anomalies are not affected by the size of the company and the interaction between the size of the company and the accruals provides additional information on future returns.
5. [bookmark: _Toc21726812]Data and Methodology
The data for this empirical study are taken from 17 companies which are of foods retail sector in UK. The companies are listed in the public register and are traded on the stock markets. The study is for a period of 5 years, from 2014 to 2018 inclusive. The data is derived from the annual reports of the companies. The reason for using public companies is that the data is disclosed publicly, which implies monitoring of them and reliability of the information.
The variables description which will be used in this study are presented in Table 1.

Table 1. Definition of Variables (Panel data)
	Variables Definition

	Notation
	Definition
	Predicted
sign

	Panel A: Profitability variable (Dependent variables)

	Return on Equity
	ROE
	The return on equity calculated as net profit divided by total equity
	
+/-

	Return on Assets
	ROA
	The return on assets calculated as net profit divided by total assets
	
+/-

	Panel B: Firm-specific variables (Independent variables)

	Leverage
	LEV or D/E
	Debt – to -Equity(D/E) calculated as Current borrowing + non-current borrowing divided by Total equity
	+/-

	Liquidity
	LIQ or CR
	Current ratio calculated as 
Current Assets divided by Current liabilities 
	+/-

	Size
	SIZE
	The natural logarithm of the firm’s total assets
	+/-

	AGE
	AGE
	the natural log of the number of firm's years since the firm’s incorporation till year end of analisse
	+/-


Source: Authors computation
In ROE and ROA calculations, we used the net profit that was obtained after eliminating all expenses for the company during the period. By determining the profitability of companies with the Net Profit factor, we will test the performance of the grocery sector in the UK. The control variables will be used according to the empirical study of Zhou et al (2019)and are presented in Table 1.
We use 5 control variables in the analysis, which are: leverage, operating leverage, liquidity, size and age. 
6.1. [bookmark: _Toc21726813] Descriptive statistics
[bookmark: _Hlk21713881]Descriptive statistics (McEvoy, 2018) simply describe what the data shows or describe the main characteristics of the data in the survey. By summarizing the sample and measures and by simple graphical analysis, the basis of any quantitative data analysis is formed.
Mean (average) is the most commonly used method for calculating the central trend by summing all values ​​and dividing by the number of values.
The median is the score found at the exact middle of the set of values ​​and is calculated by listing all the results in a numerical row and finding the result at the center of the sample.
The standard deviation is an accurate and detailed estimate and shows the relationship, which is a set of results that are average for the sample or measure the average distance between each quantity and the average. The low standard deviation values ​​indicate that the data points are close to the average of the data set. The high standard deviation coefficients indicate that the data points are located in a wider range of values.
A brief description of the data is set out in Table 2 (descriptive statistics).
Table 2. Descriptive statistics data
[image: ]
[bookmark: _Hlk21531773]Not: Figures on size variable are in Million British Pounds and variable definitions are given in Table 1. Source: Authors computation
Summary statistics of the variables used in this analysis are presented in Table 1.
The average ROA ratio is slightly below zero 0.048 (0.047), which indicates that companies in this sector are not using their assets efficiently. On the other hand, the average ROE ratio of 0.110 (0.118) shows us that companies in the food sector generate profits based on the investments of their shareholders. The standard deviation is very small, indicating that the data points are close to the mean of the ROA and ROE. With respect to the average of the  LEV of 0.659 (0.52), it can be seen that companies in this sector do not assume much risk in financing their operations. To this end, they prefer to use their own funds instead of using debt. This is also evident from the standard deviation coefficient, which again is not high 0.637. The minimum is below zero -0.045, but the maximum is well above required 3.992. The current ratio (LIQ) also confirm the previous D/E ratio. The average is just above 1 and is 1,032 (0.809), but this is a clear indicator that companies in the sector can easily cover their current liabilities when needed. The standard deviation is again low and the minimum and maximum values ​​are within satisfactory limits. The coefficient of mean for age is 81,632 (76). This is because some of the companies are very young and others have a long history. The minimum and maximum confirm this. For this reason, the standard deviation is quite large 52,280. In the same way, the next factor in our sample is presented, namely the SIZE of the company for which we have adopted Total Assets. Here, the coefficients are quite variable, with the average being 763238,451 (44884) and the standard deviation being 1746254,338, which in turn shows us that the data points are distributed over a wider range of values. But for these variations, the reasons are clearly stated through the minimum and maximum.
6.2. [bookmark: _Toc21726814]Correlation
One of the main tasks of statistics is to investigate the relationship between random variables. Correlation analysis is applied to describe the strength and direction of the relationship between variables. Correlation analysis according Leona S. Aiken and et al (2013) is a method by which a statistical estimate is used to examine the strength of a relationship between two variables. If there is a correlation between two variables it means that when there is a systemic change in one of the variables it will have a change in the other variable. Variables change simultaneously over a period of time. Correlations can be positive or negative. The correlation is positive when a variable increases simultaneously with the other. A negative correlation is when one variable decreases and the other increases. If there is a relationship between two databases, whether positive or negative, the coefficient developed allows one to predict future trends between the two variables. Predictions are never 100% certain because correlation does not determine cause or effect.
Correlation coefficients are a statistical measure representing the relationship between two random variables. According to the measurement scale, in which the variables are expressed, different correlation coefficients are used.
Power of addiction
The absolute value of the correlation coefficients ranges from 0 to 1. The interpretation of the value of the correlation coefficient (strength of dependence) is somewhat arbitrary. It depends on the properties of the phenomenon being studied and is usually performed in the context of correlating variables. Nevertheless, there are some empirical rules that can be used to interpret the correlation coefficient.
   At value 0 - no addiction
   Up to 0.3 - addiction is weak
   0.3 to 0.5 - moderate addiction
   0.5 to 0.7 - significant addiction
   0.7 to 0.9 - strong addiction
   Over 0.9 - very strong addiction
   In 1 - The addiction is functional.
Dependency direction
If the correlation coefficient is a positive number, the dependence is positive, ascending - larger values ​​of one variable correspond to larger values ​​of the other variable.
If the correlation coefficient is a negative number, the dependence is negative and decreasing - the higher values ​​of one variable correspond to the lower values ​​of the other variable.
The following Table 3 presents the correlation between the variables for this study.
Table 3. Correlations between variables for ROA and for ROE
[image: ]
Source: Authors computation
According to the data in Table 3, we can determine the relationship between the variables in our sample. The table is divided into two. Тhe left side respectively for the dependent variable ROE and the right side for the dependent variable ROE.
We will first analyze the ROA data.
It clearly shows us that the relationship between ROA and LEV, AGE and SIZE is negatively weak correlated. Only with LIQ has a relationship with positive moderate addiction. The relationship between LEV and AGE is again with negatively weak addiction, while with LIQ and SIZE the relationship is with positively weak addiction. The relationship between LIQ and AGE is with positively weak addiction, while with SIZE this relationship is with negatively weak addiction. The relationship between AGE and SIZE is with positively weak addiction. If we look at the ROE data, we will notice that the coefficients with a negative sign are smaller. The relationship between ROE and AGE and SIZE has a negative weak addiction, while for LEV and LIQ this relationship is positive, but for LEV it is with weak addiction and for LIQ it is with moderately addiction. The relationship between LEV and AGE is again with negatively weak addiction, and for LIQ and SIZE it is with positively weak addiction. The ROE connections of AGE and SIZE are the same as in the ROA section.
You can also see correlation links in graphical form represented by Graph 1 and Graph 2 in the Appendix section.
6.3. [bookmark: _Toc21726815]Regression 
This study aims to identify some of the variables that affect the profitability of the food sector through data from several major factors over a 5-years period. The main drivers of profitability in this study are the ROAs and ROEs that will regress on this group of variables and the performance will be by regression analysis.
The term "regression" in statistics is very ancient and was introduced by the geneticist Francis Galton in 1889 (Ciaburro, 2018). This term defines statistical techniques by which the relationships between variables are analyzed and these techniques are called regression analyzes.
Regression analysis will also be applied to analyze the data in this study. This is a statistical process that predicts the relationship between variables. This is based on the random effects that the variables have on top of each other. This technique is used to uncover the hidden relationship between dependent and independent variables by analyzing a large database / excerpt of data.
Regression techniques are divided into several basic types according to the nature of the variables or the shape of the regression line. The regression analysis is divided into: linear regression and nonlinear square regression.
Linear regression, in turn, is divided into: simple linear regression and multiple linear regression.
· Simple linear regression (Ciaburro, 2018), through a group of random variables, predicts  and at the same time tries to find a mathematical relation between them, which is usually in the form of a straight line (linear regression). 
The simple regression formula is:

Where:
 = dependent variable that we will try to predict
 = independent variable used to predict y
 = interception (fixed term)
 = slope coefficient
· Multiple linear regression (Richardson, 2015) as a model is the same to simple linear regression, but multiple regression uses more than one independent variable. This describes how the independent variables affect the dependent variable and provides a forecast for the behavior of the dependent variable in the future. 
The multiple regression formula is:

Where:
 = dependent variable that we will try to predict
 = independent variable used to predict y
 = interception (fixed term)
 = slope coefficient
 = residual regression or model error

In these equations  ( = 1 … 17) is the unknown set-off for each company,  ( = 2014 … 2018) represents the years we analyze,  is the coefficients for each independent variable, and  is the error term.
     (1)
The static linear models are presented in the second and third equations:

[bookmark: _Hlk21187668]				(2)

				(3)

The regression analysis will be done in several ways. In order to obtain the most accurate results for the profitability of the food sector, several combinations will be made with each dependent variable ROA and ROE. The first combination will include all the independent variables that were mentioned in Tables 1, 2 and 3. Each subsequent combination will exclude one of the independent variables. In this way, 5 combinations for ROA and 5 combinations for ROE will be obtained. The goal is to see all the determinants affecting profitability.
From the results obtained, several statistical variables will be analyzed to give a clear picture of the relationship and impact of the determinants on profitability, and the model is presented in Table 4: Model of SUMMARY OUTPUT tablе.
The results are presented in several tables (McEvoy, 2018).
Тable 4. Model of SUMMARY OUTPUT table
[image: ]
Source: Authors computation
Multiple R is Pearson's correlation coefficient. A correlation coefficient  (-1 ≤ r ≤ 1) is used to determine the strength of the relationship between two variables. The greater its value in absolute value to 1, the stronger the relationship between  and . When  > 0, having a correlation dependence means that as  increases, the dependent variable  also grows. When  < 0, with increasing  the variable  decreases.
|  | > 0.7 - strong correlation
0.5 <|  | ≤ 0.7 - mean correlation
0.3 <|  | ≤ 0.5 - weak correlation
|  | <0.3 - no correlation
R Square is the coefficient of determination R² (square of the correlation coefficient) and represents the part of the variance of  that has a relation to  or can be explained by the variance of . This quantity is criteria for valuating the adequacy of the regression model.
If we use the coefficient of determination in relation to the correlation coefficient, the correlation between 0.7 and 0.9 is interpreted as high, because it can explain at least half of the variance - between 49% and 81%. On the other hand, the correlation with  coefficient of up to 0.30 is considered too low, since it explains no more than 9% of the variance through relationship of two random variables.
Adjusted R Square represents the smoothed coefficient of determination
Standard Error indicates the standard error of the estimate.
Observations informs us of the number of observations.
The ANOVA (Aanalysis of Variance) section includes two tables.
The first table verifies the adequacy (significance) of the regression model by the value of Significance F. This value must take values ​​<0.05 to be statistically significant.
The second ANOVA table contains data on the regression coefficients and their statistical significance.
In the Coefficients column are the values ​​of the coefficients  and  of the regression equation.
Intercept is the coefficient of . Its corresponding tStat value (Student's t-test) and the P-value significance level are used to test its statistical significance. If P-value assumes values ​​= <0.05, it means that the free term is statistically significant.
X Variable 1 is the angular coefficient information  that is statistically significant at  significance level of 0.05.
The following columns Lower 95% and Upper 95% are the confidence intervals for  and  of the regression equation. These columns calculate the lower and upper bounds of the confidence interval (CI) and the values ​​in the Lower 95.0% and Upper 95.0% columns are always the same as the values ​​in the Lower 95.0% and Upper 95.0% columns. This is due to the default confidence level of 0.05 or 95% CI.
The formulation of conclusions about the statistical significance of the regression model and its coefficients is important for assessing the quality of the linear model when predicting the values ​​of . The value of the coefficient of determination R² = 0.30 shows that 30% of the total variance of the a sign can be explained by the variance of the factor. The rest 70% are not included in the model factors. 
Based on the value of the coefficient  the following conclusion can be drawn: an increase in factor  by one unit leads to an increase in the result factor by 0.026 units.
In cases where the statistical significance of the regression model and/or its coefficients is not confirmed, the model may be unreliable due to insufficient sample volume. In this case, more statistical units need to be added. The presence of strongly deviating values ​​of the independent variable  or the dependent variable  reduces the accuracy of the regression models. This may lead to erroneous conclusions about the studied dependent variable  (manifestation of objectively non-existent dependencies or prove to be unreliable).
Profitability: Profitability is the most important factor in measuring the development of a company or sector. In this analysis, we will also focus on this factor by examining the relationships of two dependent ROA and ROE variables with other independent variables.
The ROA ratio is the most important measure of profitability. The higher the ratio, the better for the company or sector concerned and represents management's ability to generate profits through the use of resources. ROE, on the other hand, indicates the profit of the companies against the shareholders and the calculations are made after tax.
Overall, the relationship between profitability and leverage is positive Bunyaminu et al. (2019), but negative according Preeti Gupta (Gupta, 2015). According to some authors, the relationship between ROE and liquidity is positive but negative between ROA and liquidity ( (Seligova, 2019); (Sahaida Laily Md. Hashim and Senandra Mary Davidas, 2018)). This is most likely due to strong price reactions from Stina Skogsvik (Skogsvik, 2010).
Leverage: For over 60 years, scientists and researchers have been trying to investigate the role of debt in companies, such as Modigliani and Miller (1958) and Goddard et al (2005). All of these researchers analyze the leverage ratio in order to determine the optimal leverage ratio. According to them, the optimal leverage ratio minimizes the cost of capital for the company, on the other hand increases the value of the company( (Ibrahim, 2019); (Ralph Haas, Marga Peeters, 2006)), and Jože P. Damijan (2018) states that the relationship between the degree of leverage and the profitability of the companies is negative. Some of the companies' liabilities are to the tax institutions and these liabilities significantly increase the debts of the companies( (Overesch, Michael, Wamser, Georg, 2010) ; (Sun, 2018)). But taxation is a complicated and difficult process and cannot be predicted because it depends on income tax, interest deductibility, and debt protection.  The empirical results of Močnik, D., & Širec, K. (2015) also support the thesis that the correlation between leverage ratio and company profitability is negative.
Liquidity: This independent variable is represented by current assets to current liabilities and is crucial to companies in determining profitability. The hypothesis for this factor is that there will be a negative coefficient in equations (2) and (3). The reason is that higher liquidity can create problems of overinvestment (Bhayani, 2010). But on the other hand, according to Goddard (2005), the sign of this variable is likely to be positive and the reason for this is the profitable long-term investment opportunities but companies with high levels of liquidity are unlikely to be affected by the drastic changes on market in which they operate (Pattitoni, P., Petracci, B., & Spisni, M., 2014). When markets are most liquid, arbitrage is easier and inertia profits are higher under liquid market conditions (2016). 
Age: This variable can have both a positive and a negative sign and relationship, according to Sumit K. Majumdar's study (1997). Older companies have more experience, better reputations, longer relationships with financial institutions, and therefore easier access to larger financial resources than younger companies, which in turn leads to increased profitability. Older companies outperform young ones, and the productivity gap is explained precisely by the longevity factor, age, Arturo Capasso et all (2015). On the other hand, small companies resort to strategies that are short-term and cost-effective against long-term risky innovation projects by Bianchini et all.
Size: There are hypotheses that the profitability of a company is directly related to the size of the company, known as the natural logarithm of total assets (Bhayani, 2010). Large companies are more likely to cut costs, be more competitive, and increase their return on assets. In this case, the company size factor is expected to be positive. But if assets are not used efficiently, the relationship between company size and profitability can be negative. The size of the company is important not only in determining profitability, but also in determining or avoiding taxes, Sakina Ichsani and Neneng Susanti (2019). In order to avoid taxes, independent variables influence this. A positive relationship has also been found between company size and revenue management, as well as the use of incentives in profit management, Erlane K.Ghani et all (2019). The size and strength of companies is a indicator for the consumer which are an impetus in their expectations and a factor for ex-post evaluations (Linyung Yang and Pankaj Aggarwal, 2019).
7. [bookmark: _Toc20585911][bookmark: _Toc21726816]Empirical results.
This section will present the empirical results using the model described in the previous "methodology and data" section. The empirical results analyze a sample of data over a five-year period. The study model is the 2 dependent variables(ROA and ROE) and 4 independent variables(LEV, LIQ, AGE and SIZE) presented in Table 1. The model used to analyze the relationships between the individual variables is multiple linear regression. This regression will be performed using Excel and a sample database described again in the previous section. As already mentioned in the Methodology and Data, several regressions will be compiled, excluding each of the following dependent variables, in order to find the most positive relationship between the dependent variables of profitability and the independent variables and to determine how the independent variables impact on the activity of companies and their profitability. Microsoft Office Pack 2010 was used to generate this data, regression analysis and data analysis.

Table 5. Comparative analysis between multiple regressions results
[image: ]
Source: Authors computation
[bookmark: _Toc20585912]According to the regression results of Table 5 (Comparative analysis between multiple regressions results), we find a positive and statistically significant correlation between the dependent ROA and ROE ratios and the independent debt-to-equity ratios(LEV), as well as current assets relative to current liabilities(LIQ), age(AGE) of companies of the food sector and the ROE. According to the same results of the regression analysis, the relationship between the two dependent variables of ROA and ROE and company size(SIZE), measured by the natural log of total assets, is statistically insignificant in each regression. Also, statistically insignificant and with weak correlation with the Debt to Equity Ratio (LEV) and the dependent variable on ROE. For both of depend  ROA and ROA , the regression model is adequate because the significance level of Sig. F is less than the error = 0.05. Looking at the coefficients of significance of the dependent variables, we notice that the profitability factors communicate differently from one another. The communication of the ROA with the coefficients of the independent variables is better than the communication of the ROE with its independent variables. Or, R Square (R²) of the ROA is better explained by the independent variables relative to the ROE. On the other hand, the intercept coefficient for the ROE model is higher than that of the ROA. The empirical results of the study are quite similar to those of Močnik and Širec (2015) and Goddard et al (2005), which also cite ROA as a better indicator of profitability. 
These results show us that the food companies in the UK effectively manage their assets and this is a benchmark in their financial performance. As a consequence, the return on the companies in this sector will increase, affecting positively their financial policy and decisions related to the operation of the invested assets in the company. In this case both the hypothesis are confirmed. As Bunyaminu et all (2019) also argues that the relationship between profitability and leverage is positive, but only if we take the dependent variable ROA. On the other hand, Preeti Gupta (2015) argues that this link is negative. This would be correct only if we take the dependent variable ROE. Or, the assumption of the author of this study is confirmed. 
The next hypothesis we will look at is what are the values ​​of the LIQs, which in our sample are represented by current assets to current liabilities, in equations (2) and (3) in the section "Data and methodology". This independent variable is also from importance for the profitability of the companies in the food sector of the UK. This variable is in good communication with both dependent profitability variables with both ROA and ROE. But, what matters is the coefficient with what sign it is. It is assumed that with higher liquidity, companies would have problems with over-investing. Therefore, the sign before this coefficient is expected to be negative according to Bhayani (2010). But in this case, Goddard's et all (2005) hypothesis is confirmed, which suggests that the sign will be positive and the opportunities for profitable long-term investments are most likely. Pattitoni  et all (2014), on the other hand, does not expect companies with high levels of liquidity to be affected in any way. In liquid markets, arbitrage is easier and inertia profits are higher. Thus, the profitability of the companies would be well affected by the liquidity factors. The results for this hypothesis are completely statistically significant for both dependent variables, and the coefficients themselves are positive. The relationship is positive but weakly correlated. In addition, this result confirms the researcher's expectations.
Analyzing the variable AGE, we notice that the relationship with profitability is not quite positive. The ROA connection is very weak positive, while the ROE connection is slightly negative. Although the correlation between AGE and profitability is weak, on the other hand it is statistically significant. Of the authors examined in this analysis, only Sumith K. Majumdar’ (Majumdar, 1997) statements were in this direction, who expected both a positive and a negative relationship. We cannot confirm the statements of Capasso et all (2015), who expects a high correlation and claims that it can be attributed to the fact that older companies have more experience and reputation, as well as with longer and better relationships with financial institutions. Accordingly, this allows for easier access to larger financial resources than for younger companies, which in turn increases profitability. This is also true of Bianchi's claims, but for younger companies. He argues that young companies prefer strategies that are short-term versus long-term and risky innovation projects and thus contribute to the profitability of companies by refraining from risky financial operations Bianchini et all (2018). (Bianchi). These two statements do not cover the researcher's findings and do not explain the empirical results obtained. There may be several reasons for this weak correlation and the coefficients (POA = 0.000 and POE = -0.001) of the dependent variable AGE. The survey used a sample of both very old companies with centuries of history and many younger companies with about 20 years of practice. This drastic difference in age between the companies in the sample may be one of the reasons for the coefficients close to 0 of the dependent variable AGE and the weak correlation with profitability.
With respect to the independent variable SIZE, which is the natural logarithm of total assets, we find that there is no correlation and significance with profitability relative to both dependent variables ROA (Coefficients = -2,1E-10, P-value = 0,940) and ROE (Coefficients = 1 , 9E-09, P-value = 0.830). Although there are hypotheses that profitability is directly related to the size of the company or sector, as companies would like to optimize costs, increase their return on assets and be more competitive in the market. For this reason, the expectations are for a positive coefficient (Bhayani, 2010). In this case, the coefficient is 0 for the dependent profitability variables, which shows almost no correlation between SIZE and ROA and ROE and the SIZE factor has absolutely no significance in determining the profitability of the food sector in the UK. Of this result makes it clear that assets are not being used efficiently and this is one of the reasons for the lack of correlation or negative values ​​of the SIZE ratio. Due to these results, the assumptions of some authors ( (Bhayani, 2010); (Sakina Ichsani and Neneng Susanti , 2019) and (Erlane K.Ghani,Nur Afifah Mohd Azemi and Evita Puspitasari, 2019) ) are not confirmed and the relationship is definitely negative between Profitability (ROA and ROE) and SIZE (Total Assets). The researcher's expectations of positive connection and significance were also not justified.
Overall, this multiple linear regression model gives us a general idea of ​​the whole food sector in the UK. Multiple R is the level of  corelation of profitability , for ROA (0.548) and ROE (0.447), against the independent variables considered in this analysis. Or does this mean that the average  correlation for the profitability is about 0.498, which is interpreted as weak. On the other hand, the R Squared coefficient gives us the level of dependence of profitability on the coefficients of the dependent variables. R Squared ratios for ROA(0.301 or 30.1%) and for ROE (0.20 or 20%). This means that the dependency of the food sector on factors such as leverage, liquidity, age and size is very low, for ROAs it is 30.1%, while for ROEs this percentage is even lower, only 20%. 
We tend to assume these results to be correct because Significance for the model is statistically significance for both dependent variables, for ROA (8.0269E-06) and for ROE (0.001). Both values ​​are lower than the standard error u= 0.05.

As we mentioned in "Data and Methodology", several more multiple regression models were made in order to arrive at a model with the highest statistical coefficients and higher correlation. Each subsequent model will exclude one independent factor, hoping to reach the goal.
Table 6 in the Appendix in this document shows the results of a multiple linear regression model with dependent profitability coefficients (ROA and ROE) and the coefficients of the independent variables for LEV, AGE, and SIZE.
We will first analyze the results for ROA, where LEV (-0.022) is with negative coeficient, and AGE (0.000) and SIZE (0.000) with 0 coeficients. This means that for this model there is no correlation between the variables,and this is also shown by Multiple R(0.331, very weak correlation), which is the correlation coefficient for the model. In addition, the increase in leverage (LEV) and size (SIZE) cause a decrease in profitability by -0.022 units relative to LEV and by -1.91E-09 units relative to size. At the same time, the independent variable SIZE is statistically insignificant for this regression model. A R Square (0.109) shows us how low the percentage (10.9%) of profitability deppendency (ROA) is in this model. The ROE is worse than the ROA, because in its model both the LEV(0.832) and SIZE (0.826) are not statistically significant. Correlation is again missing, but the Intercept coefficient (ROE) is higher, which indicates that this model needs other independent variables to produce more clear results. The model correlation is again very weak (0.277), and the dependence of profitability on the present independent variables is almost insignificant (0.077 or 7.7%). In addition, these negative coefficient explanatory variables do not meet the researcher's expectations but show the same negative result in panel data and regression results. The negative impact of the independent variables (LEV, AGE and SIZE) on the results, as well as the negative impact on the profitability of the food companies, can be explained as inefficient stock and that the liabilities of the companies are quite large and do not have sufficient capital to cover them. Contrary to our results, ( (Ibrahim, 2019); (Ralph Haas, Marga Peeters, 2006) and (Damijan, 2018)) identify these variables as a major factor in achieving better results.

Table 7 will present us the results of the following regression model including the dependent variables for ROA and ROE and independent variables, leverage (LEV), liquidity (LIQ) and size (SIZE). Again, we will first consider whether the model is statistically significant with respect to Significance F, for ROA it is 7.89E-05, and for ROE it is 0.018, or these coefficients are smaller than the standard error  = 0.05 and means that the model is statistically significant. Tthe leverage(LEV) has a negative coeficient to ROA(-0.021) ratio, which in turn has a negative effect on profitability and is statistically significant (P-value = 0.010). For the ROE, this coeficient is positive (0.011), but it is not statistically significant (P-value = 0.670) and does not play any role in the return on equity activity. In this model, only the liquidity ratio is in good communication with both profitability variables. The coefficient is positive for both the ROA (0.045) and the ROE (0.102) and is statistically significant, again for both dependent variables, for the ROA (P-value=4.72E-05) and for the ROE (P-value=0.002). This shows us that the impact of liquidity on profitability is positive and that food companies are highly liquid and able to cover their current debts through their current assets, as Marketa Seligova (Seligova, 2019) also claims. This result is again contrary to Bhayani (Bhayani, 2010) and confirms the claims of Goddard et all (2005) and Petracci et all (2014).
As we mentioned in the analysis of Table 5, the size of the company continues to maintain the same coefficient levels. Again, in this model, the coefficients is negative for both of profitability variables, ROA (-1.06E-09, P-value = 0.718) and ROE (-8.43E-10, P-value= 0.927), but the other hand, they are not statistically significant, which means that they do not in any way affect the profitability of companies (Bhayani, 2010) and (2019). 
 If we look at Multiple R, we will notice that the correlation in this model is again weak, for ROA (0.483) and for ROE (0.341). For the R Square coefficients are again low, for ROA (0.233 or 23.3%) and ROE (0.117 or 11.7%), which means that the profitability of this sector is not affected by the variables we choose.
This result again meets the expectations of the researcher as presented in the panel and correlation table.
Table 8 shows the results of the profitability regression model (ROA and ROE) as the dependent variables and the independent variables LIQ, AGE and SIZE. This is another attempt to find data for better correlation and significance for profitability. In this case, the model is statistically significant, for both indicators of profitability the coefficient is 0. Liquidity and age are in good communication again and the two variables are statistically significant for the profitability (ROA and ROE). But on the other hand, their correlation is different, with liquidity again with good, from weak to good correlation with ROA (0.043, P-value = 0.000) and ROE (0.108, P-value = 0.000), and AGE with no and slightly negative correlation, for POA (0.000, P-value= 0.045) and for POE (-0.001, P-value= 0.004). The SIZE independent variable is again poorly performing, as in all regression models made so far. According the coefficient we understand that they are again not correlated with the profitability coefficients and the P-value values ​​show us that they are not statistically significant and again in no way affect the profitability or for the ROA (-1,012E-09, P- vel = 0.736) and for ROE (0.000, P-vel = 0.839). Thus, it continues to reject the thesis of Sakina Ichsani et all (2019) and Bhayani (2010), who argue that size is of great importance and determines the profitability of companies or a sector. Although the independent variable does not play a role in this model, Multiple R shows us that there is a weak correlation (POA = 0.455 and POE = 0.447), but again the significance is very low. For R Square coefficients are: for ROA = 0.207 or 20.7% and for ROE = 0.200 or 20%, or only about 20%, are explained by these independent variables and other financial determinants need to be included for higher coefficients. The results from the previous tables do not change dramatically and therefore the hypotheses and expectations do not change and the primary comments remain.
The results in Table 9 are from the last regression analysis in this scientific work. Because in all regression analyzes the independent variable SIZE has been present so far, which somehow influenced the results, this multiple linear regression analysis is without this factor. The results are really quite different and more favorable. This regression model includes two dependent variables for profitability (ROA and ROE) and the independent variables LEV, LIQ and AGE. The first coefficient that is important to us is the coefficient of Significance F. It is below the tolerable error u= 0.005 for both variables, ROA (2.11E-06) and ROE (0.000). This to us means that this regression model is statistically significant. In terms of the independent variables to profitability, they are in pretty good communication. To our surprise, the LEV coefficients are again negative and quite close to those of Table 5. For ROA (-0.026, P-vel = 0.001) and for ROE (-0.003, P-vel = 0.892), again for The ROA value is statistically significant, while for the ROE it is again not statistically significant and does not affect the return on equity in this sector. But on the other hand, the negative ratio has a negative effect on profitability because it decreases profitability by coefficient which it is have in then moment. These data again support the thesis of Močnik and Širec (2015) and Goddard et al (2005). Liquidity(LIQ), as in all models so far, has maintained its level and there is almost no change. Its coefficients are again positive and correlate well with the profitability variables, they are statistically significant, again for both dependent profitability variables, and for the ROA (0.047. P-value= 8.57E-06) and for the ROE ( 0.108, P-value= 0.001). As previously stated, highly liquid companies make a positive contribution to the profitability of companies. In this way, we once again accept the thesis of Goddard's et all (2005) and reject that of Bhayani (2010). The situation with AGE is similar. This independent also retains its position, and as mentioned above, this is probably due to the large age gap between the companies in the food sector in the UK. While for ROA (0.000, P-value= 0.006) its value is almost nonexistent because there is no correlation, for ROE (-0.001, P-value= 0.005) it is not because it has a negative effect on the return on equity. And the coefficients of the independent variable AGE are significant because they are statistically significant for both indicators of profitability. This regression model has the same correlation as the regression model which the results presented in Table 5. The correlation of this model is again weak (Multiple R for ROA= 0.548 and for ROE= 0.447), but at least is observeda higher percentage of explanation  . relative to its independent variables (R Square for ROA= 0.301 or 30.1% and for ROE= 0.199 or 19.9%). Again, only 30.1% for ROA and 19.9% ​​for ROE are explained by LEV, LIQ and AGE. By the way, these are the highest R Square coefficients for this analysis, presented in Table 5 and in Table 9. From this we conclude that the highest percentage significance for profitability in this analysis averages for the two dependent variables. Or only 25% of the profitability is explained by the current dependent variables, and the remaining 75% can be obtained if more factors from LEV, LIQ, AGE are added. Thus, we confirm the hypotheses of Mr Abdur Rouf (2012) for Bangladesh, and Sahaida Laily et all (2018), who argues that the links of ROA and ROE are significantly negative with the lever, but we have rejected teh hipotesis of Marketa Seligova (2019) for the Visegrad Group and Alhassan Bunyaminu et al. (2019) for Ghana.
8. [bookmark: _Toc21726817]Conclusion
This study examines the determinants of the profitability of 17 food companies in the UK for a 5 year period, from 2014 to 2018. Companies are listed in the public register and traded on the London Stock Exchange. The data were collected through the annual financial statements of the companies. During the study, a panel data , correlations tables, descriptive statics and multiple linear regressions were used. The panel data presented the types and definitions of the data. The profitability of companies is determined by leverage, liquidity, age of companies and size of companies. The correlation table gave us an idea of ​​the relationship between the determinants before we even started the analysis using the regression models. Because in our case we look at profitability through two of its indicators, namely Return on Assets (ROA) and Return on Equity (ROE), the correlation tables are also two for each of the dependent variables. The relationship between leverage and ROE as well as ROA is strictly negative, as is the liquidity, age and size of the company. On the other hand, liquidity is weakly correlated with ROA and ROE and lacks correlation with other independent variables such as leverage (LEV), age (AGE) and size (SIZE) of companies. Age (AGE) and size (SIZ) also have no correlation with the other variables and with the ROA and ROE coefficients of profitability. For the 2014-2018 period, the most profitable were the companies that had high liquidity. Despite the weak correlation or lack of such, multiple linear regressions were made to find more accurate results and analyze their impact on the profitability of food companies in the UK. The company's profitability is determined by company-specific factors such as leverage, the company's liquidity level, age and size of the company. The main findings in our study show that the size of the firm is absolutely irrelevant to the profitability of food companies in the UK because it was not statistically significant in all samples. The coefficient and correlation across all the studies conducted in this analysis showed negative or no effect. Age (AGE) also influences the dependent variables of profitability. In all regression models made, this variable was statistically significant, but almost always had a negative or zero coefficient. On the other hand, the level of liquidity is positive and although it is weakly correlated with profitability ratios the impact on profitability is also positive, which means that higher liquidity leads to higher values ​​of profitability.
The empirical report used descriptive statistics to represent the mean and standard deviation of the variables used in the analysis. Standard averages assume the dependent variable ROE and the independent variable LIQ . AGE and SIZE values ​​are too high above average, which means that the data points are distributed over a wider range of values.
Through the regression model, with the exception of LEV, AGE and SIZE, all other variables accepted the expected sign.
Through the regression model, with the exception of LEV, AGE and SIZE, all other variables accepted the expected sign.
Prior to the calculations and analyzes, the author made a literature review to review information about past research, findings, and hypotheses from other researchers. Not much research has been found in the food sector, so the author's view is that this empirical report will contribute to future research, not just for the UK.
The results were calculated entirely by the researcher and only through Excel on a Microsoft office packet.

9. [bookmark: _Toc21726818]Recommendations for further studies.
After analyzing the results, it became clear that in future studies of the food sector, if the profitability of the companies were re-examined, it would be better to include them more factors. If necessary, some factors in this analysis that did not contribute to the effectiveness of the results should be avoided.
The research methods can also be extended, and used models and tests to be from specialized analysis programs.
The study period in this empirical  report is 5 years, the author's view is that if this period were extended, the financial picture would be clearer.

10. [bookmark: _Toc21726819]Limitations during of the study 
During this empirical study, the author met some difficulties and limitations.
During retrieving the data, the author encountered problems because for some companies, although public, they lacked annual financial statements or the reports themselves were incomplete,missing data, a and other companies over time, were merged or were sold . This directly affected the size of the data and the results, respectively.
The other major problem is that companies end their financial year at different times, one from the other, and this affects the data, respectively, and the results.
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Chart 2. Corelation chart for ROE
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Table 6. Results of multiple regression analise between Profitability(ROA,ROE) and LEV, AGE and SIZE.
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Table 7. Results of multiple regression analise between Profitability(ROA,ROE) and LEV, LIQ and SIZE.
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Table 9. Results of multiple regression analyse between Profitability (ROA,ROE) and LEV, LIQ and AGE.
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Variable ROA ROE LEV LIQ AGE SIZE

Mean 0,049 0,111 0,649 1,032 81,632 763238,452

Median 0,047 0,118 0,52 0,809 76 44884

Standard Deviation 0,052 0,152 0,637 0,497 52,280 1746254,330

Minimum -0,128 -0,801 -0,045 0,411 0,722 806

Maximum 0,238 0,613 3,992 3,07 184 8476400
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ROA LEV LIQ AGE SIZE ROE LEV LIQ AGE SIZE

ROA 1 ROE 1

LEV -0,224 1 LEV 0,074 1

LIQ 0,405 0,088 1 LIQ 0,338 0,088 1

AGE -0,187 -0,192 0,045 1 AGE -0,275 -0,192 0,045 1

SIZE -0,099 0,055 -0,115 0,087 1SIZE -0,046 0,055 -0,115 0,087 1
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Multiple R 0,548

R Square 0,301

Adjusted R Square 0,275

Standard Error 0,045

Observations 85

df SS MS F Significance F

Regression 3 0,069 0,023 11,600 2,10986E-06

Residual 81 0,161 0,002

Total 84 0,231

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%Lower 95,0% Upper 95,0%

Intercept 0,039 0,014 2,697 0,009 0,010 0,068 0,010 0,068

X Variable 1  0,000 9,51224E-05 -2,824 0,006 0,000 -7,941E-05 0,000 -7,94076E-05
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Multiple R 0,548 Multiple R 0,4470

R Square 0,301 R Square 0,1998

Adjusted R Square 0,266 Adjusted R Square 0,1598

Standard Error 0,045 Standard Error 0,1395

Observations 85 Observations 85

df Significance F df Significance F

Regression 4 8,02687E-06Regression 4 0,001204712

Coefficients P-value Coefficients P-value

ROA 0,039 0,009ROE 0,070 0,130

LEV -0,026 0,002LEV -0,004 0,878

LIQ 0,047 1,1723E-05LIQ 0,109 0,001

AGE 0,000 0,007AGE -0,001 0,005

SIZE -2,11E-10 0,941SIZE 1,90284E-09 0,830
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Observations 85 Observations 85

df Significance F df Significance F

Regression 3 0,024Regression 3 0,089

Coefficients P-value Coefficients P-value
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Multiple R 0,455 Multiple R 0,447

R Square 0,207 R Square 0,200
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Standard Error 0,048 Standard Error 0,139

Observations 85 Observations 85
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