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Abstract 

This study examined the relationship between cash holdings and quoted conglomerate R&D 

in Nigeria from 2002 to 2019. The study used an ex-post facto research design. The data was 

taken from the sampled conglomerates' annual reports and accounts. E-Views 9.0 statistical 

software was used to examine the data using ordinary regression analysis. The cash ratio 

was used to assess cash holdings. The empirical analysis revealed that, at a 5% level of 

significance, there is a significant negative relationship between cash ratio and research and 

development of conglomerates listed on the Nigeria Stock Exchange. It was recommended 

that since there is a significant and negative relationship between research and development 

and cash holdings, conglomerates should manage their investment in research and 

development in order to generate more cash and grow the business. 
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Introduction 

Many interest groups, including economists, politicians, investors, banks, journalists, and 

even Chief Financial Officers themselves, have been paying close attention to the concept of 

company cash holdings since the start of the financial crisis in 2008. The extremes that 

corporate cash holdings have crossed during the course of the financial crisis have inspired 

this interest. Cash holdings are an important aspect of a company's growth and survival, and 

investors and financial experts pay close attention to them. The ratio of cash and cash 

equivalents is used to determine liquidity (Ferreira & Vilela, 2004). This ratio varies 

depending on a variety of factors, including industry and firm characteristics. Why do 

businesses keep cash on hand? There are various advantages that make cash holdings 

desirable to businesses and their shareholders. According to Chen and Chuang (2009), 

enterprises prefer to have cash on hand to reduce transaction costs and avoid underinvestment 

due to a lack of capital. Firms would not need to hold cash in a financial environment without 

asymmetric information, taxes, and/or transaction fees because there are no benefits or costs 

to allocating cash. If a company's internal cash is insufficient, it can seek external financing at 

reasonable rates, without jeopardizing development and investment. Hence, in a frictionless 

world, decisions about cash would not impact the firm value or shareholder wealth (Amahalu  

& Ezechukwu, 2017). 

However, because markets are far from perfect, enterprises must raise external capital at a 

higher cost than they may raise internally due to market inefficiencies. Some organizations 

with attractive growth alternatives in their portfolio, as Denis and Sibilkov (2007) pointed 

out, accept fewer investments than the first-best optimum. As a result, in an imperfect market, 

cash holdings are a valuable asset in these companies' financial arrangements. Keynes (1936) 

established the financial literature on cash holdings by proposing two important benefits: A 

lower transaction costs because enterprises do not need to liquidate assets to make payments, 

and ii) cash is a valuable buffer to handle future uncertainty. As a result, two major economic 

theories: the trade-off theory and the financial hierarchy theory, both support enterprises' 

decision to hoard cash (also known as the pecking order theory). The trade-off hypothesis, 

developed by Miller and Orr (1966), proposes that enterprises establish a goal level of cash 

holdings by balancing the marginal costs and benefits of cash allocation. The financial 

hierarchy hypothesis, on the other hand, maintains that there is no optimal level of cash 

holdings or optimal debt for enterprises. Cash becomes especially important in recessions. 

The credit crunch that started in late 2007 has had a massive and sustained impact on the way 

many companies operate throughout the world. Companies with sufficient cash on hand may 

escape the need to tap into the increasingly costly and restrictive credit markets (Acharya, 

Almeida & Campello, 2007).   

There would be no transaction costs for raising cash in a world of flawless capital markets, 

therefore keeping liquid assets would be meaningless and have no impact on a company's 

worth (Ezechukwu & Amahalu, 2017). The amount of cash held for productive investments 

or short-term financial shortages could be obtained easily and at a reasonable cost. 

Furthermore, because there is no premium for liquidity or taxes, retaining cash has no 

opportunity cost or fiscal drawbacks, respectively. Markets aren't flawless, and transaction 

costs play a role. Firms may not be able to undertake all value-enhancing investments once 

capital market flaws are introduced.  

Every corporate organization must make a cash holding decision since it is a challenge for 

management throughout the world to meet the interests of shareholders in areas such as value 

maximization, company growth, research and development, firm age, liquidity, and leverage. 
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In order to maximize their wealth, conglomerates must achieve a balance between their cash-

holding goals (transaction and preventive drives).  

Cash reserves provide businesses with much-needed financial independence, allowing them 

to pursue their strategic goals with minimal external intervention. Furthermore, internally 

generated funds are less expensive than funds obtained from outside sources. As a result, 

companies with enough cash on hand can invest in good investment opportunities at a cheap 

cost of capital. However, accumulating cash reserves may unintentionally drive inefficiencies 

in the use of business resources. According to Ali and Yousaf (2013), having enough liquid 

assets allows managers to employ these resources even in projects with a negative net present 

value (NPV). Excess cash hides the benefits of using externally obtained funds as a 

monitoring tool while also allowing managers to benefit personally. 

Several empirical research on this subject have already been carried out in various nations. 

The trend in cash holdings for US corporations (e.g., Bates, Kahle, & Stulz 2009) and 

European Union (EU) firms has been observed in research (Ferreira & Vilela 2004; Diaw 

2020). As a result, the empirical literature pays close attention to cash holdings and financial 

performance, as well as the factors that influence corporate cash holdings. However, the 

impact of cash holdings on firm characteristics in Nigerian conglomerates has received little 

or no study (With the exception of Ogundipe, Ogundipe, & Ajao, 2012, which focused on 

manufacturing enterprises). As a result, the goal of this study is to add to the existing 

literature on cash holdings by looking at R&D spending as a driver of business 

characteristics. Moreover, previous similar research concentrated on single-segment firms, 

whereas this study's primary focus is on diversified firms as applied to Nigerian 

conglomerates. 

Review of Related Literature 

Cash Holdings 

In the case of a negative shock to cash flows or the loss of an investment opportunity, cash 

holdings become extremely critical. Firms with higher costs of external financing, more 

volatile earnings, and lower returns on assets will hold a greater amount of liquid assets 

(Almeida, Campello, & Weisbach, 2004; Faulkender & Wang, 2006) showed that firms with 

higher costs of external financing, more volatile earnings, and lower returns on assets will 

hold a greater amount of liquid assets. The amount of cash set aside by an organization or 

corporation to satisfy its financial needs is referred to as cash holdings. It is beneficial to 

businesses when external borrowing is more expensive than internal financing. Cash holdings 

are described by Zhang (2016) as cash and short-term investments in assets. Dittmar and 

Duchin (2011) wonder if cash holdings change over the course of a company's life cycle. 

They suggest, in particular, that young companies actively maintain a target cash ratio, 

whereas older companies may modify their cash holdings more slowly. Cash management is 

an important part of every company's liquidity management. 

Firms operate with frictions and limited financial flexibility in imperfect capital markets 

(Wasiuzzaman, 2014). In fact, according to a survey conducted by Graham and Harvey 

(2001), most Chief Executive Officers believe that financial flexibility, rather than common 

determinants of capital structures like interest tax shield, credit risk, or cash flow volatility, is 

the most important factor that determines the level of debt. Cash holding decisions are 

inextricably linked to corporate investment decisions, which, in turn, are dependent on 

financial flexibility. Firms could either use the cash in physical or financial investments or 

distribute it to existing shareholders.  
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Cash Ratio 

Current liabilities are liabilities that must be settled within 12 months or the business cycle, 

whereas cash equivalents are assets that can be turned into cash rapidly. The cash-to-current-

liabilities ratio depicts the relationship between cash and current liabilities, indicating the 

portion of current liabilities that can be settled right now. Because it is unrealistic to expect a 

corporation to have enough cash equivalents and marketable securities to meet current 

liabilities, analysts rarely give the cash ratio much weight when analyzing a firm's liquidity 

(Gill & Shah, 2012). Furthermore, it is critical to note that cash has a high level of volatility. 

It's vital to note that a high cash ratio implies that the company isn't making the best use of its 

cash; cash should be put to work in the company's activities (Gomes, 2012). Because just 

cash and cash equivalents are compared to current liabilities, it is an extreme liquidity ratio. It 

is utilized as a proxy for cash holdings in this case. Cash to Current Liabilities Ratio: cash + 

cash equivalents / current liabilities. 

Research and Development 

Research and Development (R&D) refers to the activity or cost of a company's goods or 

services being researched and developed. R&D is distinct from the majority of a company's 

operational activity. Typically, research and development are not carried out with the aim or 

purpose of making money right away. Rather, it concentrates on a company's long-term 

profitability. Companies that dedicate entire departments to research and development spend 

a lot of money on it. They must estimate the risk-adjusted return on their R&D expenditures, 

which inevitably involve risk of capital, as no immediate payoff is experienced and the 

general return on investment (ROI) is somewhat uncertain. The level of capital risk increases 

as more is spent on R&D. 

Research and development R&D refers to the research and development efforts that a 

company undertakes to improve existing products and procedures or to lead to the 

development of new products and procedures. R&D costs are considered an operating 

expense and can be deducted on a corporate tax return. This type of cost is incurred when 

looking for and developing new products or services. Conglomerates in all sectors and 

industries use R&D to improve product lines, and these improvements, as well as the 

development of new items and services, help organizations flourish. Pharmaceuticals, 

semiconductors, and software/technology industries spend the most on research & 

development. 

 

Review of Empirical Studies 

The association between cash holding and corporate characteristics was studied by Ogundipe, 

Ogundipe, and Ajao (2012). A sample of 54 Nigerian manufacturing companies listed on the 

Nigerian Stock Exchange over a 15-year period (from 1995 to 2010) was chosen. Co-

relational research design was used in this study. Cash flow, net working capital, leverage, 

profitability, and capital expenditure investment all have a major impact on corporate cash 

holdings in Nigeria, according to the findings. Shinada (2012) used evidence from Japanese 

business firms to conduct a study on cash holdings and performance. The study examined the 

factors that influence organizations' cash holdings and determined if cash holdings are related 

to company performance and values using panel data from Japanese publicly traded 

companies from 1980 to 2010. It was discovered that, in recent years, the favorable 

association between cash holdings and firm returns on assets and values has decreased, 

despite the fact that external investors have valued enterprises highly since 2008. Placido 

(2012) wants to know if earnings per share (EPS) and return on assets (ROA) have a 

substantial impact on the stock price of publicly traded companies in the Philippines. The 
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study examined financial information from 50 publicly traded companies from the OSIRIS 

electronic database from 2009. The connection revealed a substantial positive association 

between EPS and the stock price. The return on assets (ROA) revealed a slight negative 

association with the stock price. The chosen model was able to explain 73 percent of the 

average change in share price, according to multiple regression results. Shehu and Ahmad 

(2013) investigated firms’ characteristics from perspective of structure, monitoring and 

performance elements and the quality of financial reporting of listed manufacturing firms in 

Nigeria. The study adopted correlational research design with pooled balanced panel data of 

24 firms served as sample of the study using multiple regression as a tool of analysis. The 

result reveals that larger and more leveraged firms in Nigerian manufacturing sector are less 

likely to manage earnings and increase in sales as well as institutional investors serve as a 

monitoring tool of preventing managers from opportunistic behaviour in managing earnings. 

Kaguri (2013) determined the relationship between firm characteristics (size, diversification, 

leverage, liquidity, age, and premium growth and claim experience) and financial 

performance of life insurance companies in Kenya. In order to carry out the study, secondary 

data of 17 life insurance companies over the period of 2008-2012 was obtained on the 

financial performance from the annual reports and audited financial statements. Data 

collected was analyzed using SPSS (Statistical Package for Social Science). Regression 

analysis was used to analyze the data. The study findings indicate that the variables are 

statistically significance to influencing financial performance of life insurance companies as 

indicated by the positive and strong Pearson correlation coefficients. Junjie, Gang and Chao 

(2013) empirically analyzed the relationship between accounting information and stock price 

with a few accounting information indexes. The results, based on 60 listed companies in 

Shanghai Stock Exchange for 2011, reveal: (1) positive relationship exists between 

accounting information and stock price, but the significant degree varies; (2) earnings per 

share and return on equity have the most significant correlation. Sami and Jamalludin (2014) 

examined the effect of cash holdings level on firms’ profitability. Three simple regression 

models were used to examine the relationships between cash holdings and firms’ profitability 

using a panel data of 65 non-financial firms listed in Amman Stock Exchange (ASE) during 

the period from 2000 to 2011. The results showed a positive significant relationship between 

cash holdings and profitability. This positive relationship reflected the beliefs of Jordanian 

firms’ managers that the absence of effective liquidity management will cause cash shortages 

and will result in difficulties in paying obligations, which negatively affected the firm’s 

profitability. Islam, Khan, Choudhury and Adnan (2014) investigated the effect of EPS on the 

share price movement in Indian firms. They collected and analyzed 22 scheduled banks 110 

firm year data using correlation and OLS regression analysis and found that share price does 

not move as fast as the EPS move. The study also further found that the share price 

movement depends on micro and macro economic factors on the economy. Janthorn and 

Navee (2015) looked at the relationships between these firms' characteristics, particularly 

growth, size, and age, and their financial strategies for supporting their operations, either 

internally or externally, and their impact on financial performance improvements. To find 

significant impacts among these linkages, the researchers used Structural Equation Modeling 

(SEM). The findings suggest that business growth has had a negative influence on the firms' 

liquidity, indicating that greater internal financing is preferred. The size of a company has 

been found to have a negative impact on leverage, but a favorable impact on liquidity and 

financial performance. Ahmet (2016) investigated ten accounting variables with probit 

regression analysis and covers 144 firms between the time periods of 2005 to 2015. The study 

used a multivariate approach to ascertain firm characteristics and accounting fraud. An 

empirical model that significantly contributes to the development of a reliable model for 

detecting accounting fraud committed by firms listed on Borsa Istanbul. The results indicate 
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that firms with low liquidity ratios are more probable to issue fraudulent financial statements. 

Sulaman, Amna, Naila, Adnan and Mohsin (2016) explored the determinants of corporate 

cash holdings of non financial firms among diverse firm sizes and diverse industries in 

Pakistan. For the analyses, the study used a sample of 50 Public Limited companies listed at 

Karachi Stock Exchange over the period of 2012-2014. The study applied descriptive 

statistics, co relational and multiple regression line. On behalf of multiple regressions the 

study concluded that firm size, board size, net working capital and investment significantly 

affect the corporate cash holdings. Debt structure, leverage and return on asset are non 

significant and have negative association with cash holdings. Oyerogba, Memba and   Riro 

(2016) empirically examined the impact of board size on the profitability of firm for the listed 

companies in Nigeria for a period of ten years ranging from 2004 to 2013. Specifically, the 

study investigated the impact of board size, firm size and firm age on return on capital 

employed of the selected companies. The study relied on the secondary data extracted from 

the audited financial statement of a sample of 70 companies purposefully selected from the 

198 listed companies in Nigeria. Both descriptive and inferential statistics were carried out. 

The results revealed that a significant positive relationship exists between the board size, firm 

size and return on capital employed. Fernandes, Coelho, and Peixinho (2017) looked into the 

factors that influence cash holdings across publicly traded Portuguese companies. We 

discovered that similar companies operating in countries where both shareholders and 

creditors' interests are better protected by the law maintain less cash. Furthermore, the 

regression results imply that our sample firms' cash holdings are negatively connected with 

leverage, other liquid assets, and company growth, whereas long-term debt and financial 

hardship are favorably correlated. Their findings contradict any of the existing hypotheses 

(trade-off, pecking order, and free cash-flow theory), highlighting the significance of a 

country's legal system. Powell (2018) investigated the determinants of cash holding in 

Indonesia firms. A survey instrument was employed in March 2014 to the chief financial 

officer (CFO) of the 250 largest Indonesian, non-financial firms, based on year-end 2013 

market capitalization. 86 responses were received which represent a 34.4% response rate. The 

86 respondents held high-level positions in their firms: Corporate Secretary (37.2%), CFO 

(31.4%), Director of Finance (14.0%), Controller (9.3%), and other (8.1%). The study found 

no statistically significant differences between the two groups for any of the characteristics at 

the 0.05 level and concluded there are no differences in responding and non-responding 

firms. Thus, responding firms appear to be representative of the population. Shubita (2019) 

examined the impact of working capital management on and cash holding. Panel data for 62 

Jordanian industrial firms covering an eleven-year period (2006–2016) were analyzed. The 

descriptive analysis indicated that large firms hold more cash than small firms, as well as 

more debt, cash flow and growth. The findings of the data set indicated that working capital 

management, as a variable (working capital net of cash), is a strong predictor of firm cash 

holding levels. Ozordi, Adetula, Eluyela, Adenike and Ogabi (2019) examined the 

relationship between corporate governance and cash holding decision in listed manufacturing 

companies in Nigeria. Board skill, female leadership, foreign directors, board ownership and 

directors’ compensation were used as proxies for corporate dynamism. A panel regression 

model was adopted in the study to examine the implication of corporate dynamism on cash 

holding decisions spanning six years from 2012 to 2017. Random sampling technique was 

employed in order to arrive at thirty firms out of thirty-seven listed manufacturing firms, 

which comprised industrial and consumer goods sector. Board ownership and the existence of 

foreign expatriates were found to have a significant effect on cash holding decisions. It was 

concluded that directors with significant holdings tend to be more aggressive towards 

activities that enhance the performance of a firm, one of which is ensuring that optimal level 

of cash is held at a particular point in time in order to guide against liquidity problems, which 
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may be caused by overtrading or even keeping excess idle cash, which is supposed to be 

invested in profitable ventures. Yudaruddin (2019) investigated the empirical determinants of 

corporate cash holdings for a sample of the Mining Sector in Indonesia. The study focused on 

company characteristics and macroeconomic variables towards cash holding. The data 

analyzed was secondary data for the 2012-2016 period from the Indonesia Stock Exchange. 

The analytical tool used was panel data regression. The results found that internal factors 

consisting of returns on assets and leverage have a significant effect on cash holding of 

mining companies, while external factors such as inflation, gross domestic product and 

interest rates have no significant effect on cash holding effect. Singh and Misra (2019) 

examined the determinants of the cash-holding levels for the Indian agrarian enterprises 

during 1995-2016 periods. With the help of weighted least-squares (WLS) regression 

analysis, the study found evidence that the Indian agro-enterprises with greater lucrative 

opportunities tend to hold less cash. On the other side, it was found that large agro-enterprises 

tend to hold some other mode of liquid assets rather than cash. The firms with higher capital 

expenditure and distributing profits as a dividend were shown to hold more cash. In the 

analysis, study found supportive evidence of the static trade-off theory of cash holding. In 

general, transaction motives and precautionary motives also play an important role in 

explaining the determinants of cash holding levels for Indian agrarian enterprises. Uwah 

(2020) determined the extent to which capital expenditure decisions made by listed 

manufacturing companies in Nigeria relate with the value of the firms in the long term. The 

ex post facto and co-relational research designs were adopted for the study. Secondary data 

were extracted from the Nigerian Stock Exchange Fact Books for the period, 2010-2016. The 

number of manufacturing companies listed in the Stock Exchange during this period was 83, 

and the sample size used was 69. With the aid of regression analyses, the findings revealed 

that capital expenditure decisions had a significant relationship with long term value of 

manufacturing firms. The study concluded that capital expenditure decisions have a 

significant relationship with the long term value of manufacturing firms in Nigeria. 

Mukhlasin (2020) examined the relationship between earnings quality and cash holdings. The 

test was conducted on a panel of random effects model data with a sample of 130 non-

financial and banking companies listed on the Indonesia Stock Exchange on 910 observations 

from 2012-2018. The study proved that the earnings quality and expertise of the audit 

committee had a negative effect on holding cash. The study also found that audit committee 

expertise can improve earnings quality so that it can strengthen its relationship by holding 

cash. The impact of cash holding and external financing on investment-cash flow sensitivity 

was investigated by Ugroho (2020). The study looked at non-financial companies that were 

listed on the Indonesia Stock Exchange between 2008 and 2017. To evaluate investment-cash 

flow sensitivity, the researchers employed panel data regression with a fixed effect model. 

Cash holding had a favorable and significant effect on investment-cash flow sensitivity, 

according to the study. Furthermore, external funding had a positive and considerable impact 

on the sensitivity of investment cash flows. 

Various studies on the subject have already been carried out in various nations. The trend in 

cash holdings for US corporations (e.g., Bates, Kahle, & Stulz 2009) and European Union 

(EU) firms has been observed in research (Ferreira & Vilela 2004; Diaw 2020). As a result, 

the empirical literature pays close attention to cash holdings and financial performance, as 

well as the factors that influence corporate cash holdings. The impact of cash holdings on 

company characteristics in Nigerian conglomerates has received little or no research (but for 

Ogundipe, Ogundipe & Ajao, 2012, that concentrated on manufacturing firms). Moreover, 

previous research of this type concentrated on single-segment businesses, but the predomina 

focus of this present study is on diversified firms as applied on conglomerates in Nigeria. 
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Therefore, the aim of this study is to extend the literature of cash holdings and firm 

characteristics.  

Methodology 

Research Design 

The ex-post facto research design was used in this study. Ex-post Facto research is used to 

determine the cause-and-effect relationship between variables. Ex-post Facto is a method of 

determining the elements that are linked to a specific occurrence, situation, event, or behavior 

by examining prior events or data for possible causal factors (Kothari & Garg, 2014).  

The data used in this study is primarily secondary data. To ensure the empirical result's 

robustness, the study's scope was extended from 2002 to 2019. Panel data were gathered from 

Nigeria Stock Exchange publications, fact books, and the sampled enterprises' annual reports 

and accounts. The sourced data were in respect to firm size, leverage, research and 

development, net working capital and capital expenditure.  

Population of the Study 

The population of the study consists of the six (6) quoted conglomerates in Nigeria from 

2002 to 31st December 2019. They include A.G Leventis Nigeria Plc, Chellarams Plc, John 

Holt Plc, SCOA Nig Plc, Transnational Corporation of Nigeria Plc and UACN Plc. Since the 

entire population size was utilized in this study then, there is no need for sample size and 

sampling technique. 

Data Analysis Technique 

The research design that was adopted for this study is the ex-post facto research design. 

Secondary data were obtained from published financial statements for the period 2002 to 

2019. Data were analyzed using Panel data regression technique and Granger causality test 

generated from E-Views 9.0 statistical software, using 95% confidence interval as in Aiken 

and West (1991). This study employed the following statistical tools: 

Measuring of variables  
Research & Development (Dependent) Research and development spending /Sales 

Cash Ratio (Independent) Cash + cash equivalents/Current liabilities 

Model Specification 

In establishing the relationship between cash holdings and firm characteristics; Cash holdings 

is the independent variable, while Research & Development is the dependent variable. In the 

specification, the standard errors are clustered by firm and year. The regression model for the 

hypotheses is as follows: 

RADίt = α + β1CRίt + µίt - - - - - - - i 

Where:  

 = Constant term 

β1,  = Beta Coefficients to be estimated 

RADίt = Research and Development firm ί in period t 

CRίt = Cash Ratio firm ί in period t 

Decision Rule  

The decision will be based on 5% (0.05) level of significance. The null hypothesis (Ho) will 

be accepted, if the Prob (F-statistic) value is greater than or equal to (≥) the stated 5% level of 

significance, otherwise reject. 
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Test of Hypotheses 

Ho1: There is no significant relationship between research and development and cash ratio of 

 quoted conglomerates in Nigeria. 

Table 1: Panel Least Regression analysis showing the relationship between CR, and 

RAD 
Dependent Variable: RAD   

Method: Panel Least Squares   

Date: 10/17/20   Time: 17:02   

Sample: 2002 2019   

Periods included: 18   

Cross-sections included: 6   

Total panel (balanced) observations: 108  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 0.563827 0.081015 6.959511 0.0000 

CR -0.098783 0.467433 -4.211332 0.0000 

     
     R-squared 0.827753     Mean dependent var 0.664055 

Adjusted R-squared 0.781293     S.D. dependent var 0.471453 

S.E. of regression 0.471522     Akaike info criterion 1.370633 

Sum squared resid 23.12266     Schwarz criterion 1.469971 

Log likelihood -70.01419     Hannan-Quinn criter. 1.410911 

F-statistic 66.98955     Durbin-Watson stat 1.786808 

Prob(F-statistic) 0.000000    

     
     

Source: E-Views 9.0, Regression Output 2021 

Interpretation of Regression Analysis 

For this analysis, panel data was used, which has the advantage of combining both time-series 

and cross-sectional dimensions of the six conglomerates. The value of Adjusted R-squared 

revealed that the independent variable to the determination of research and development 

explains 78.1 percent of the total variation in the dependent variable, while the remaining 

21.9 percent is caused by other explanatory factors outside this model, as captured by the 

error term. The coefficient result reveals a negative relationship between CR (-1=-0.098783) 

and RAD. P(x1=0.00000.05; x2=0.00030.05; x3=0.00670.05) is the probability value of the 

slope coefficients. This suggests that RAD and CR have a significant negative association.  

The absence of autocorrelation in the regression model is indicated by the Durbin-Watson 

figure of 1.786808. Prob(F-statistics) = 0.000000 indicates that the model's overall 

performance is adequate. It is clear from the facts shown above that there is a major negative 

association between CR and RAD. 

Decision Rule:  

Accept H0 if the P-value of the test is greater than 0.05, otherwise reject.  

Decision 

H1 is acceptable since the result of the Prob(F-statistic) of 0.000000 is less than the crucial 

value of 5% significance level, implying that there is a significant negative link between cash 

ratio and research and development of listed conglomerates at 5% level of significance. 
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Table 2: Granger Causality Test showing the Causality between Cash Ratio and Research and Development 

Pairwise Granger Causality Tests 

Date: 10/17/20   Time: 17:05 

Sample: 2000 2019  

Lags: 2   

    
     Null Hypothesis: Obs F-Statistic Prob.  

    
     CR does not Granger Cause RAD  96  7.13877 0.0006 

 RAD does not Granger Cause CR  5.14817 0.0076 

    
    E-Views 9.0 output file, 2021 

 

Interpretation of Diagnostic Test 

The P-values of 0.0006 and 0.0076 are significant at the 5% level, indicating that there is a 

bi-directional causality between cash ratio and research and development. Furthermore, there 

is a statistically significant association between cash ratio and research and development after 

two (2) lags. However, there is no “reverse causation” between RAD and CR. This supports 

the idea that there is a causal relationship between cash ratio and R&D. As a result, the null 

hypothesis is rejected in favor of the alternative, which claims that there is a 5% significant 

relationship between cash ratio and research and development. 

Conclusion and Recommendation 

The results of the hypothesis revealed that the independent variable explains 78.1 percent of 

the total variation in the dependent variable, while the remaining 21.9 percent is caused by 

other explanatory factors outside this model, which is captured by the error term. The 

coefficient result reveals a negative relationship between CR (-1=-0.098783) and RAD. 

P(x1=0.00000.05; x2=0.00030.05; x3=0.00670.05) is the probability value of the slope 

coefficients. This suggests that RAD and CR have a significant negative association. Prob(F-

statistics) = 0.000000 indicates that the model's overall performance is adequate. It is clear 

from the facts shown above that there is a major negative association between CR and RAD. 

According to the findings of the inferential statistical analysis of the data, there is a negative 

and significant linear relationship between cash holdings and firm size; a negative and 

significant relationship between cash holdings and research and development; and a negative 

and significant relationship between leverage and cash holdings at 5% significant leverage.  

Because research and development and cash holdings have a negative relationship, this study 

suggests that conglomerates should manage their investment in research and development to 

earn more cash and grow their businesses. 
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