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Abstract 

Purpose: This paper aims to investigate which of the two competing theoretic frameworks –  

pecking order theory (POT) or trade-off theory (TOT) - better explains the firms' leverage 

behavior in the United States. 

Design/methodology/approach: The authors utilize an econometric panel technique called 

fixed effect regression on an unbalanced panel data that comprises 277,278 firm-year 

observations of 5,335 United States firms during 1999-2019. 

Findings: Based on the econometric model, the authors conclude that the Pecking-order 

Theory has more explanatory power on the leverage behavior of the US firms. 

Practical implications: Having results that support the Pecking Order Theory provides an 

implication that the pecking order theory may exist. Therefore, business leaders can adopt a 

financial policy relating to POT. For example, managers of highly profitable firms that generate 

high earnings may want to use less debt capital than those less profitable firms as the pecking 

order theory proposes a negative impact of profitability on the leverage.  

Contribution: This paper extends the scope of previous studies on developing countries by 

examining these two competing theories together in a developed economy. 
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1   Introduction & Literature Review 

Capital structure decisions are among the most significant financial decisions that firms 

face. Many theoretical frameworks have evolved to explain corporate leverage behavior. Miller 

and Modigliani argue that firm value and capital structure are independent of one another in 

assuming a perfect capital market (Modigliani & Miller, 1958). However, the perfect capital 

market is unrealistic and not applicable in the real world (El-Chaarani, 2015). Since then, more 

work has been done to improve the MM theory and conclude that a firm's decision about its 

capital source will affect its competitiveness among peers. The two most prominent theories 

are Pecking Order Theory (POT) and Trade-Off Theory (TOT). 

Based on the central idea of asymmetric information, the Peking Order Theory postulates 

that the cost of financing rises with asymmetric information and predicts that corporate debt 

ratio indeed reflects a hierarchy of financing sources: internal financing is preferred over debt, 

and debt is preferred over equity (Murray & Vidhan, 2013). Internal financing is the most 

favorable option because it is least negatively affected by the adverse selection problem, where 

asymmetric information is exploited. The equity is least favorable because when firm managers 

issue new equity, investors will attribute the action to the idea that the manager thinks the firm 

is overvalued and wants to take advantage of this overvaluation. Therefore, an issue of equity 

leads to a decrease in share price. Compared to equity, issuing debt shows the board's 

confidence in the profitability of an investment, and the current share price is undervalued, and 

therefore is a more favorable external financing source (Vasiliou et al., 2009). 

 



The Trade-off theory states that the optimal capital structure at which a company value is 

maximized to a target debt ratio can be obtained through establishing a trade-off between tax 

and other benefits against financial distress and other costs resulted from issuing debt (Myers, 

1984). Although debt can offer a tax shield, it raises the probability of bankruptcy. As the level 

of debt increases, both tax shield and bankruptcy risk will increase. Additionally, through 

comparing tax benefits of debt and costs of bankruptcy, the Trade-off theory shows a positive 

relationship between debt and firm performance until the optimal point where the cost brought 

by financial distress equals the benefits earned from tax saving. Considering this, when a firm 

plans to maximize its value and compare the amount of debt and equity to use, it is supposed 

to pay attention on the trade-off between the benefits of tax shield and the cost of financial 

distress. (Scott, 1977; Miller, 1977)   

The two theories are competing in that they propose opposite effects of the same group of 

factors, including profitability, past profitability, liquidity, firm size, growth, and past dividend, 

on the firm's capital structure decision, i.e., leverage behavior. For example, the POT expects 

a firm's profitability to negatively impact its long-term debt as higher profitability implies that 

the company's internal funds are enough to meet the financing requirement, and the company 

will have less reliance on debt financing. Meanwhile, the TOT expects a firm's profitability to 

positively impact its long-term debt because companies that have higher profitability are less 

risky to debt holders and have more debt capacity. The opposite effects of the remaining factors 

are explained in section 2.4. 

The lack of consensus between these two competing theories has led researchers to 

investigate the two theories in empirical circumstances. Most of the studies examined a single 



theory, trying to find its practical implication in an economy. For instance, Allen (1993) 

investigates the pecking order hypothesis by exploring a sample of 89 listed Australian 

industrial and commercial companies during the year 1954-1982. The research finds 

implications, showing a negative relationship between a firm’s leverage and several measures 

of profitability. Canarella, Nourayi, and Sullivan (2014) tested the explanatory power of the 

trade-off theory on a balanced panel of 2,556 publicly traded U.S. firms during the year 1997-

2010 and find implications for it as well.  

Other studies comparing the two theories examined whether TOT or POT was a better 

approximation for the leverage behavior of the firms. For example, one study investigates the 

two theories in Pakistan based on unbalanced panel data comprising of 13026 firm-year 

observations of non-financial firms listed on Karachi Stock Exchange Pakistan during the year 

1972-2010. The study concludes that POT has more explanatory power as 72% of the results 

support POT. (Qureshi et al., 2015). Another study tests the two theories using a cross-section 

of the largest Chinese listed firms (Tong & Green, 2005). The result of this study also provides 

tentative support for the POT. What this paper will do is roughly the same as these two research. 

This paper will take the same approach but extend the scope of the theory application 

comparison from developing countries to a developed country, i.e., the United States, which no 

pre-existing study had investigated. The authors consider such an extension meaningful 

because the empirical evidence in a particular country, highly influenced by institutional factors, 

cannot be applied to another country.   

 



2   Methodology and Model Selection & Specification 

 2.1 Econometric Model 

The purpose of the study is to investigate whether factors, including profitability, past 

profitability, liquidity, firm size, growth, and past dividend will impact the amount of long-

term debt. Meanwhile, whether this impact fits more on the Pecking-Order Theory or the 

Trade-Off Theory will be tested. 

Based on the variables developed, the paper develops the following econometric model. 

LTDit = β0 + β1 (Profit)+ β2 (Past_Profit) + β3 (Liqit) + β4 (SIZEi,t) + β5 (Growthit) + β6  

(Dividendit-1)  + μi,t 

 

2.2 Variable Descriptions 

Table 1: Variables and Definitions 

Variables Definition 

Long-term Debt (LTDit) Corporate leverage is usually measured by the long-term debt 

ratio 

 

 

Profitability (Profit) 

Profitability measures the efficiency of firms. Specifically, 

profitability determines a company's capability to obtain a 

return on investment through its resources by comparing an 

alternative investment.  

Profitability = Net Profit before Taxes / Total Sales 

Past Profitability 

(Past_Profit) 

Past Profitability = Retained Earnings / Total Assets 



 

Liquidity (Liqit) 

Liquidity refers to the among of money a company has on 

hand, and investors can use it to level its financial health.  

Liquidity = Current assets / Current Liabilities. 

Firm Size (Sizeit) Firm Size = Natural logarithm of sales 

Growth (Growthit) Growth = (Total assett – total assett-1) / Total assett-1 

Past Dividend (Dividendit-1) Past Dividend = Dividendt-1 / Total equityt-1 

μit The error terms  

 

Note: i indicates cross-firm dimension, and t denotes the time dimension. 

 

2.3 Statistical Techniques 

Our study applies regression analysis with unbalanced panel data, a combination of time-

series data and cross-section data. Knowing that some of the concepts from the economic 

model involve a firm evolving through time (which is time-series data) and some involve 

drivers across firms (which is cross-section data), we choose the panel data. To a further 

extent, panel data has numerous benefits than other data approaches: (i) modeling both 

obvious common behaviors of groups and complex individual behaviors of groups; (ii) 

containing more information, more variability, and more efficiency; (iii) detecting and 

measuring statistical effects that pure cross-section data or time-series data cannot achieve; 

(iv) minimizing estimation biases that can result from a single time series from groups 

aggression (Baltagi, 2008).  

 

 



2.4 Theory Hypotheses 

By utilizing the fixed-effects model, we can get supporting evidence favoring either POT 

or TOT on their explanatory power towards firms' leverage behavior. Given the theoretical 

frameworks of the two theories, POT is supported if the signs before profitability, past 

profitability, liquidity, firm size, and past dividend are negative and the sign before growth is 

positive. On the other hand, TOT is supported if the signs before profitability, past 

profitability, liquidity, and firm size are positive and the signs before growth and past 

dividend are negative. The reasons are given as the following. 

Table 2: Expected Signs for POT and Reasoning 

Independent 

Variable 

Expected Sign 

for POT 

Reasoning 

 

Profit 

 

- 

According to POT, firms prefer internal financing over debt. This is 

because higher profitability implies that the company's internal funds 

are enough to meet the financing requirement, and the company will 

have less reliance on debt financing. 

 

Past_Profit 

 

- 

Past profitability tends to have the same sign as profitability, as a 

company's past performance is positively associated with its current 

performance.  

 

Liqit 

 

- 

If the level of liquidity is high, a company holds more money in hand. 

Thus, it reduces the need to raise funds through external financing, 

i.e., debt raising. 

 

Sizeit 

 

- 

The larger the size of a company, the more organizational conflicts it 

will encounter. The asymmetric information problem is worsening. 

As a result, firms will tend to use less external finance, including 

debt. 



 

Growthit 

 

+ 

A higher growth rate implies a higher demand for funds and a greater 

chance of reliance on external financing through the preferred source 

of debt. 

 

Dividendit-1 

 

- 

According to the POT, external financing costs more than internal 

financing. Therefore, companies with higher leverage face higher 

transaction costs and are more likely to maintain their internal funds 

within the company rather than paying dividends to the shareholders. 

 

Table 3: Expected Signs for TOT and Reasoning 

Independent 

Variable 

Expected 

Sign for TOT 

Reasoning 

 

 

Profit 

 

 

+ 

The Trade-off hypothesis considers firms with low debt capacity as 

risky firms. Conversely, companies that have higher profitability are 

less risky to debt holders and have more debt capacity. Thus, 

according to TOT, the capital structure, in this study, refers to the 

amount of long-term debt, is positively associated with profitability.  

 

Past_Profit 

 

+ 

Past profitability tends to have the same sign as profitability, as a 

company's past performance is positively associated with its current 

performance. 

 

 

 

Liqit 

 

 

 

+ 

The higher the liquidity ratios firms have, the higher the debt level 

because of the more excellent capability to meet short-term 

obligations (Ozkan, 2001). Firms with a higher portion of their assets 

invested in liquid assets usually have lower costs of financial distress 

since liquid assets are constantly rapidly converted into cash. Thus, 

more liquid firms have advantages in attracting debt due to relatively 

lower bankruptcy costs than less liquid firms (Cole, 2013).  

Sizeit + The Trade-off theory states that the size of a company can be an 

inverse proxy for the probability of bankruptcy costs. This is because 



larger companies usually are more diversified and thus fail less often. 

As a result, they can lower costs on the occasion of bankruptcy. 

Therefore, larger firms can hold more debt. 

 

Growthit 

 

- 

Due to the existence of agency costs and risk,while firms are 

growing, there is a negative relationship between growth potential 

and corporate leverage.  

Dividendit-1 - The prediction of the Trade-off theory about dividends is similar to 

that of the Peking Order theory.  

 

3   Data Collection & Processing 

To examine which of the two theories better explains corporate leverage behavior in the 

United States, we first gather all U.S. firms' financial statements, quarterly, stored on WRDS 

during the Year 1999-2019. Before any data cleaning process, we obtain 455,111 rows of 

observations from 10,107 firms. If a firm has NaN values in any independent variable and that 

NaN block has number values both above and below, our paper will fill that blank with the 

average of nearby values. For each independent variable, if the first or the last value of a 

company is a NaN, our paper will fill those NaN values with the value below if the first row is 

NaN value or with the value above if the last row is NaN value. After filling values, firms that 

still have NaN in any independent variables (e.g., cases of continuous NaN that cannot be filled 

with nearby values) will be removed with all observations. By completing the data cleaning 

process, 277,278 observations are left from 5,335 firms. The first few rows of our final data 

frame are presented in Table 4. 

 



Table 4: First Five Rows of Dataset 

 

To have a quick overview of the dataset, Table 5 below presents our paper's descriptive 

statistics for dependent and independent variables. 

Table 5: Descriptive Statistics 

 

Table 6 below shows the correlation matrix of the dependent and independent variables. 

Correlations between independent variables are quite small.  

 

 

 

 

 



Table 6: Correlation Matrix for Variables 

 

To further determine if such correlations would affect our model and determine whether 

the correlations between variables are significant, p-values of T-test are required, as shown in 

Table 7 below. Usually, a significance level of 0.05 works well. Thus, if the p-value is less than 

or equal to the significant level (0.05), we can indicate that the correlation is different from 

zero. In other words, the correlation is statistically significant. Pairs of variables that have p-

values less than 0.05 are: Profitability & Past profitability (a strong level of past profitability 

gives firm more resources and power in generating more profit), Profitability & Firm Size 

(larger firms usually have more advantages, such as the economics of scale, which enable more 

efficient production, thus in turn profitability), Past Profitability & Firm Size (the same reason 

as Profitability & Firm size), Liquidity & Firm Size (usually, the greater the firm size is, the 

lower the liquidity of that firm can have), Growth & Firm Size (larger firms, which in this paper 

are defined as firms having more sales, generally have more substantial power in amalgamation, 

and therefore have a faster growth rate). 

 

 



Table 7: P-values of Correlation 

 

To further test whether multicollinearity exists among these pairs and affects the accuracy 

of our model, the paper conducts the Variance Inflation Factor Test. A VIF value of 1 means 

that one variable is not correlated with other variables. The higher the value of VIF, the more 

significant the correlation of the variables with other variables. Values between 2 and 5 are 

considered moderate, values of more than 5 are sometimes seen as high, and 10 or more can be 

treated as remarkably high. Table 8 presents the VIF test for all independent variables. As the 

VIF values of all independent variables are close to 1, the paper concludes that there is no 

correlation between any of the two independent variables. Therefore, there is no problem of 

multicollinearity among independent variables. 

Table 8: VIF Test for Independent Variables 

 



Furthermore, the paper performs both White Test and Breusch-Pagan-Test to see if the 

model holds heteroscedasticity. In simple terms, if the p-values of these two tests are less than 

0.05, then heteroskedasticity is indicated. Both tests give small p-values (White-test: < 2.2e-

16, Breusch-Pagan-test: < 2.2e-16). Therefore, heteroskedasticity might somehow influence 

our results after running the regression (e.g., the p-value of an independent variable can be 

insignificant due to heteroskedasticity). Therefore, if a variable has a p-value greater than 0.05 

in the later part of empirical results, this study will ignore the coefficient sign of this variable, 

not counting it as evidence supporting either POT or TOT.  

 

4   Empirical Results and Analysis 

After running the econometric model developed above, the main parameters are presented 

below in Table 8 and Table 9. 

Table 8: Panel Regression Estimation Summary 

R-squared 0.1531 F-statistic 8351.9 F-statistic (robust) 1.216e+07 

R-squared (Between) 0.1780 P-value 0.0000 P-value 0.0000 

R-squared (Within) 0.0082 Distribution F(6,277272) Distribution F(6,277272) 

 

Table 9: Parameter Estimates  

 Coefficient Sign P-value Standard Error 

Profit -0.4696 - 0.0000 0.1019 

Past_Profit -0.0193 - 0.0003 0.0054 

Liqit -2.2785 - 0.0344 1.0773 



Sizeit 486.09 + 0.0000 30.665 

Growthit -0.0001 - 0.0000 2.235e-05 

Dividendit-1 -1.8686 - 0.1138 1.1817 

 

Since the p-value of the dividend is greater than 0.05, it as a determinant is not significant 

to our model. As the authors have stated above, such insignificance can be related to 

heteroscedasticity. The paper, therefore, decides to only look at signs of the other five 

determinants and compares the explanatory power of POT and TOT based on these five signs. 

We find a significant positive relationship of firm size with long-term debt and negative 

relationships between Long-term debt and the other four variables, profitability, past 

profitability, liquidity, and the firm's growth. Signs of Profit, Past Profitability, and Liquidity 

match the explanation of POT, and signs of Size and Growth match those of the TOT. 

To test the robustness of our regression, the authors have done regressor dropping and sub-

sampling. When the variable Past Dividend is dropped, coefficients of the other five remaining 

variables change slightly, and their coefficient signs remain unchanged. Repeating this process 

five more times (one of the independent variables is removed each time), the signs of 

coefficients still show consistency with those from the original regression. For sub-sampling, 

the authors randomly subset 500 firms from the 5,000+ firm pool, and the results based on the 

sub-sample are similar to those from the original model. In particular, the p-value of past 

dividends still goes beyond 0.05. Thus, the robustness of our regression could be guaranteed, 

and the variable past dividend indeed is statistically insignificant. Therefore, the paper 

concludes that POT has more explanatory power over the capital structure decision of U.S. 

firms. 



5   Conclusion 

Does the Trade-off theory or the Peking Order theory better explain U.S. corporate 

leverage behavior? After the research, the paper finds more signs of exogenous variables that 

match the POT than the TOT (profitability, past profitability, and liquidity). Therefore, this 

paper concludes that even if the pecking order theory may not be strictly correct, it still does a 

better job of organizing the available evidence compared to the trade-off theory. At the same 

time, the study contains limitations, such as the existence of heteroscedasticity. 

Given the conclusion, business leaders can adopt a financial policy relating to POT. It 

provides the corporate managers with a remarkable opportunity when the firm needs to raise 

funds. Specifically, the hierarchy of financing sources should work in reality: managers should 

prefer internal financing over debt and debt over equity to prevent the negative influence of 

asymmetric information on the firm's performance. 

One recommendation for future researchers is to explore other corporate variables which 

are not used in this study, such as shareholders' wealth and non-debt shield tax, that can further 

reveal how firm-related factors impact firms' capital structure or leverage behavior. Rather than 

investigating the entire United States economy, we also recommend the future study to separate 

industries or sectors in the United States and investigate how those variables act differently.  
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