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ABSTRACT 

This study was prompted by the consumer financial distress in South Africa in recent years, 

characterized by skyrocketing interest rates. It was thus important to understand how the South 

African Credit Market works. Namely, how credit supply and demand interact over time, and what 

drives them. Moreover, it was important to understand how the credit market of South Africa as 

an emerging economy compares to the credit market of an advanced economy such as the United 

States of America. The end goal was to determine whether credit was restricted in South Africa, 

and if so, how much more or less than in the USA. 

To achieve the above goal, credit supply and demand models were estimated for each country as 

functions of real interest rate, real GDP, and real House Price Index. The models were estimated 

using the Two Stage Least Squares regression technique. It was found that only the real GDP was 

statistically significant in explaining credit supply and demand for both countries. Moreover, it 

was found that no significant restriction of credit was present for both countries over the 

observation period, contrary to what the literature says. 
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1 Introduction 
 

1.1 Background 

The credit market consists of borrowers and lenders of funds. As outlined by Dick & Lehnert 

(2010) and Bernanke (1992), borrowers have a net deficit of funds while lenders have a net surplus. 

Thus, borrowers are on the demand side of the credit market while lenders are on the supply side. 

In a perfect credit market, supply and demand would adjust dynamically through interest rate 

adjustments (Doraszelski, Lewis & Pakes (2018); Arrow & Debreu (1954)). Should supply exceed 

demand, for instance, interest rates would decrease until the market reaches equilibrium (Elegido 

(2015), Jaffee & Russell (1976), Stiglitz & Weiss (1981)). However, Jaffee & Russell (1976) note 

that this does not occur in real credit markets. That is, real credit markets are imperfect. 

Whenever a lender extends credit to a borrower, the lender expects the borrower to fully repay the 

borrowed funds plus any interest charged. To achieve this, the lender needs to gather relevant 

information about the borrower and use this information to determine their likelihood of repaying 

(Stiglitz & Weiss (1981)). However, as Bernanke (1992) outlines, there is a limit on the quality 

and completeness of the information that the lender can gather about the borrower. A consequence 

of this is that the borrower always has more credit-relevant information about themselves than the 

lender. That is, the credit market has inherent information asymmetry between the borrower and 

the lender. 

Further, Stiglitz & Weiss (1981) detail that due to the inherent information asymmetry in the credit 

market, the interest rate fails to clear the market due to adverse selection and incentive phenomena. 

Stiglitz & Weiss (1981) further show that the inherent information asymmetry causes the credit 

market to exist in a state of Walrasian disequilibrium where credit supply is below credit demand, 

which is called credit rationing. 

This study aims to characterize credit rationing in emerging and advanced economies. South Africa 

represents emerging markets, while the United States of America represents advanced markets. In 

addition to serving as a representative for advanced markets, including the USA in the study also 

serves to paint an international picture of credit rationing. Furthermore, the inclusion of the South 

African credit market in the study contributes to the relevance of the study, since this may 

contribute to a better understanding of the market, and potentially inform policies that can improve 

it. 
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1.2 Research Questions 

There are two questions which this research project seeks to answer: 

a. Does credit rationing exist in emerging and advanced markets? 

b. What are the factors that determine the level of credit rationing in emerging and advanced 

markets? 

1.3 Research Objectives 

The objectives of this study are: 

a. To statistically determine whether credit rationing exists in emerging and advanced 

markets. 

b. To find the determinants of credit rationing in emerging and advanced markets. 

1.4 Research Hypotheses 

Null hypothesis: There is no credit rationing. 

Alternative hypothesis: There is credit rationing. 

1.5 Research Significance 

This study explores factors that affect credit rationing and estimation of credit rationing from an 

empirical perspective, in the context of emerging and advanced markets. This will help further 

develop an understanding of how credit markets work, both from developing and advanced 

markets perspectives. 

In addition, this study is relevant to the local South African credit market since South Africa is one 

of the countries used in this study. This is significant because it aligns with efforts to explore 

academic solutions for our economic challenges. Therefore, this study may help inform future 

policymaking to address some of the credit market-related challenges in South Africa. 

1.6 Research Limitations 

This research was based on two countries (RSA and USA) as the sample countries for Emerging 

and advanced economies respectively. 
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2 Literature Review 

2.1 Brief Description of Key Concepts 
 

2.1.1 Information Asymmetry 

Information asymmetry in credit markets refers to the phenomenon where borrowers know more 

about their credit-relevant information than lenders do (Bernanke, 1992). This phenomenon may 

occur because of the cost of gathering information about borrowers, due to borrowers withholding 

credit-relevant information to maximize their probability of accessing credit, or a combination of 

both. 

2.1.2 Adverse Selection 

Adverse selection in credit markets occurs when the quality of borrowers taking on credit 

deteriorates as interest rates increase (Stiglitz & Weiss, 1981). This occurs because borrowers of 

poor creditworthiness are more likely to accept higher interest rates than borrowers with good 

creditworthiness. Thus, if the lender keeps offering credit at higher and higher interest rates, 

eventually the only borrowers who will take on the credit will be borrowers with poor 

creditworthiness (Stiglitz & Weiss, 1981). 

2.1.3 Moral Hazard 

Moral hazard in credit markets refers to when borrowers invest in excessively risky projects 

because the lender cannot monitor their investment activities (Stiglitz & Weiss, 1981). This 

situation is more likely to happen when the borrower is charged high interest rates due to poor 

creditworthiness. Due to the higher cost of credit, the borrower may aim to maximize returns on 

investments, thus taking on excessively risky projects (Bernanke, 1992). Moral hazard manifests 

especially when the borrower has little or nothing to lose if the risky project fails. Thus, lenders 

tend to structure credit agreements such that borrowers attach some assets as collateral in case of 

default. Collateral thus acts to reduce moral hazard (Stiglitz & Weiss,1981;Bernanke, 1992). 

 

2.2 Credit Rationing 
 

Credit rationing refers to a situation where borrowers are unable to access credit or can only obtain 

amounts lower than what they request from lenders, even though they are willing to pay the 

prevailing interest rate (Stiglitz & Weiss, 1981; Medhi et al., 2020; Ying, 2022). 

2.2.1 Earlier work: information asymmetry, adverse selection, and moral hazard. 

Until the early 1990s, credit rationing was largely understood in terms of information asymmetry 

and adverse selection. This understanding of credit rationing was pioneered in the seminal works 

of Akerlof (1970), Rothschild & Stiglitz (1976), Wilson (1977), and Stiglitz and Weis (1981). 

Akerlof (1970) introduced the concept of adverse selection due to information asymmetry. He 

showed how when sellers know more about the quality of their goods than buyers, buyers become 

hesitant to pay high prices fearing that they might receive a lower-quality product. He further 
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showed how that may result in a market dominated by lower-quality goods, which has significant 

implications for market efficiency. 

Rothschild and Stiglitz (1976) built on Akerlof’s work by considering insurance markets. They 

demonstrated how insurers’ inability to distinguish between high and low-risk individuals due to 

incomplete risk information leads to adverse selection, higher insurance premiums, and ultimately 

market failure. Stiglitz and Weiss (1981) expanded the analysis from insurance markets to credit 

markets. They explored how lenders’ inability to assess borrowers’ true credit risk can lead to 

credit rationing. In addition to information asymmetry and adverse selection, they also showed 

that moral hazard plays a key role in credit rationing. They developed a model that emphasizes 

that lenders might deny credit-worthy borrowers access to credit due to information costs. More 

recent work expanding on this theme include Yi (2018) and Benjamin (2022). 

2.2.2 Subsequent work: The credit channel and monetary policy transmission 

In the early 1990s, the understanding of credit rationing was further developed to consider how 

monetary policy changes affect the credit market. This line of thinking was pioneered through the 

works of Gertler and Gilchrist (1994), and Bernanke and Gertler (1995). In Gertler and Gilchrist’s 

1994 work, they investigated how monetary policy shocks impact the behavior of small 

manufacturing firms. They concluded that changes in monetary policy affect firms’ investment 

decisions and overall financial performance. Their work highlighted the significance of credit 

rationing in amplifying the effects of monetary policy changes on the economy. 

 Building on Gertler and Gilchrist (1994), Bernanke and Gertler’s 1995 seminal paper delved into 

how monetary policy changes affect the availability of credit and how that affects the economy at 

large. The authors proposed a mechanism through which monetary policy affects the cost of credit, 

bank lending, and firm investment decisions. This paper highlighted how credit availability and 

lending behavior play a crucial role in transmitting monetary policy changes to the broader 

economy. Recent research by Bosshardt et al. (2024) examines how tighter monetary policy affects 

the economy via the mortgage market. 

2.2.3 Current thinking: Behavioral economics approach 

While research on information asymmetry and monetary policy is still active, recent developments 

in the thinking around credit rationing focus more on understanding the role that human behavior1 

and psychology have on credit rationing. A couple of key and independent works are reviewed 

below. 

Karlan and Zinman (2009) investigated the role of information asymmetry and human biases in 

the credit market. In their study, they compared borrowers’ creditworthiness according to the 

borrowers, and borrowers’ creditworthiness as extracted from credit bureaus. A key insight 

gleaned from their investigation is that borrowers overestimate their creditworthiness, which 

influences their borrowing decisions. That is, borrowers are systematically biased concerning their 

                                                            
1 Though this perspective has gained increasing research interest in recent years, Thaler (2016) argues that this 

perspective is a rediscovery of the early ideas of Adam Smith, Irving Fisher, and John Keynes. 
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creditworthiness. From this insight, they suggested that if borrowers have better access to their 

credit information, then credit rationing might be reduced. 

2.2.4 Future trends: Network effects and AI 

Some researchers have explored the role of social media networks and peer interactions in the 

credit market. The idea is to explore the information sharing and reputation building that can occur 

through social media networks, and how these might help reduce information asymmetry and thus 

curb credit rationing. A key lever in this field of research is AI, which helps in processing and 

making sense of big and unstructured data. Some notable works in this field include Yang et al. 

(2022) and Zhang et al. (2016). 

 

2.3 Evidence of Credit Rationing: International Perspective 
 

Bernanke (1992) argues that the existence of information gathering, analysis, and monitoring in 

credit markets is a direct consequence of inherent information asymmetry. As described in section 

2.2, inherent information asymmetry in the credit market leads to credit rationing. Thus, credit 

markets across the globe experience some level of credit rationing. A sample of research papers 

from across the globe showing evidence of credit rationing is reviewed in this section. 

In their study, Khan (2022) looks at how small and medium firms that were credit rationed before 

the COVID-19 pandemic performed during and after the pandemic. The study looks at data on 

firms from 19 countries across the globe: Europe (e.g., Greece), South America (e.g., El Salvador), 

Africa (e.g., Niger), and Asia (e.g., Azerbaijan). In each of these continents, a significant portion 

of firms were reported to be credit-rationed. 

In the South African context, Balogun et al. (2016) and Mutezo (2015) investigate credit rationing 

in the small and medium-sized enterprises (SMEs) sphere. Both studies report that SMEs in South 

Africa experience credit rationing. In addition, Gurgand et al. (2022) note that credit rationing is 

evident in the student funding sphere. From the above sample of literature, it is evident that credit 

rationing is a global phenomenon. Further, it is important in the South African context. 

 

2.4 Economic Significance of Credit Rationing 

Due to credit rationing, potentially productive borrowers are unable to access credit or are granted 

lower credit amounts than they request. Thus, the investment activities of such borrowers are 

restricted or suppressed altogether. For borrowers receiving lower credit amounts than requested, 

their investment outcomes and thus their productivity are constrained. Therefore, their contribution 

to economic growth is never fully realized. On the other hand, the borrowers who are denied credit 

are unable to invest altogether and therefore cannot contribute to economic growth. 

According to Balogun et al. (2016) and Mutezo (2015), the SMEs in South Africa found to be 

credit rationed can only grow their production as far as their access to credit allows. The benefits 

of increased production such as employing more people and paying more taxes are thus also 
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limited. Similarly, in the case of Gurgand et al. (2022), students who are unable to enroll in tertiary 

institutions due to student credit rationing are unable to grow future earnings at the same rate as 

those who are granted credit and thus able to enroll (assuming graduation and employment). Thus, 

credit rationing may contribute to inequality in the economy and limit economic growth. 

Moreover, Blinder (1987) argues that monetary policy transmission occurs through credit 

rationing. Blinder (1987) further shows that credit rationing affects aggregate supply and demand. 

It is therefore clear that credit rationing is economically important. 

 

2.5 Factors Affecting Credit Rationing 

Literature on credit rationing identifies macroeconomic variables such as interest rate, GDP growth 

rate, borrower net worth, and borrower collateral as some of the key factors that influence the level 

of credit rationing (Stiglitz & Weiss, 1981; Bernanke, 1992; Everaert et al., 2015; Svirydzenka, 

2016). Blinder (1987) shows how monetary policy is transmitted through the credit channel by 

changes in interest rates. Stiglitz and Weiss (1981) motivate the role played by borrower collateral 

in reducing credit rationing. Everaert et al. (2015) estimate the relationship between credit supply, 

demand, GDP growth rate, and borrower collateral. 

 

2.6 Methods of Measuring Credit Rationing 

Credit rationing literature presents two approaches to quantifying credit rationing. The first is a 

direct approach, which involves conducting surveys among lenders and borrowers to determine 

the existence and extent of credit rationing. The second is an indirect approach, which involves 

inferring the existence and level of credit rationing using proxy variables (Calomiris & Longhofer, 

2009). 

2.6.1 Direct Method Studies 

Mutedzo (2015), Balogun et al. (2016) and Gurgand et al. (2022) are examples of studies that use 

the direct approach to investigate credit rationing since all of them use survey data on firms and 

individuals in South Africa. Mutedzo (2015) and Gurgand et al. (2022) both measure credit 

rationing as the proportion of applicants who applied for credit and were rejected. Balogun et al. 

(2016) use the same definition as Mutedzo (2015) and Gurgand et al. (2022) but include firms that 

were granted partial credit. A disadvantage of the direct approach is that it can be severely limited 

since it involves surveys that are time-consuming and labor-intensive. 

2.6.2 Indirect Method Studies 

Jaffee & Modigliani (1969) and Sealy (1979) are some of the early studies that indirectly measured 

credit rationing. The proxy used in these studies was the stickiness of commercial lending rates. 

That is, if open market interest rates keep increasing, the commercial lending rates should follow 

only up to a point. This proxy was shown to have limitations in characterizing credit rationing by 

Berger & Udell (1992) since it showed contradictory effects during credit-tight periods. 

Laffont & Garcia (1977) explore credit rationing by estimating credit demand and supply 

functions. In their study, they explore the credit market by assuming that the interest rates are 
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flexible enough to clear the market (Equilibrium assumption). This is a similar approach 

considered in Introductory Econometrics for Finance (Brooks, 2019), where the equilibrium 

interest rate is determined against which the actual interest rate can be compared to establish 

whether credit is rationed. 

More recent works building on Laffont and Garcia (1977) include Ghosh & Ghosh (1999), Barajas 

and Steiner (2002), Poghosyan (2010) and Everaert et al. (2015). In this literature, demand is 

estimated as a function of real interest rate and overall economic activity (given by real GDP 

growth rate). Credit demand is estimated as a function of real interest rate, overall economic 

activity (real GDP growth rate), and borrower collateral. The above studies were applied in Europe 

(Everaert et al., 2015), Asia (Ghosh & Ghosh, 1999), South America (Barajas & Steiner, 2002) 

and Canada (Laffont & Garcia, 1977). There is a visible gap in the literature when it comes to 

South African indirect studies on credit rationing. 

  

 

2.7 Theoretical Framework 

The theoretical framework of this study is based on the works of Laffont and Garcia (1977), Ghosh 

and Ghosh (1999), Barajas and Steiner (2002), Everaert et al. (2015) and Brooks (2019). In this 

literature, credit demand is estimated as a function of the real interest rate and the overall economic 

activity as captured in the GDP growth rate. On the other hand, credit supply is estimated as a 

function of the real interest rate, borrower wealth, and GDP growth rate. 

On the credit demand side, the real interest rate is expected to have a negative coefficient to capture 

the inverse relationship to credit demand. This is because borrowers are expected to demand less 

credit when the real interest rates are high since the real interest rate is the cost of borrowing. 

Moreover, the GDP growth rate is expected to have a positive sign since borrowers are expected 

to demand more credit during the boom phases of the economic cycle for consumption. 

On the credit supply side, the real interest rate is expected to have a positive sign since lenders are 

expected to supply more credit to capitalize on higher costs of borrowing. Lenders are also 

expected to be willing to lend funds to borrowers who have wealth that they can use as collateral. 

Thus, borrower wealth is expected to have a positive sign. Borrower wealth is proxied by the 

House Price Index (HPI). Furthermore, lenders are expected to increase credit supply during 

periods of good economic growth. Therefore, the GDP growth rate is expected to have a positive 

coefficient. Equations 1 and 2 below specify the credit demand and supply functions respectively. 

 

𝐶𝑅𝑑𝑡 =  𝛾0 +  𝛾1𝑅𝑡 + 𝛾2𝐺𝐷𝑃𝑡 + 𝑢𝑡    Equation 1 

𝐶𝑅𝑠𝑡 =  𝜇0 +  𝜇1𝑅𝑡 +  𝜇2𝐺𝐷𝑃𝑡 +  𝜇3𝐻𝑃𝐼𝑡 + 𝑣𝑡  Equation 2 

 

Where: 𝐶𝑅𝑑𝑡 and 𝐶𝑅𝑠𝑡 are credit demand and supply respectively. 
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     R𝑡 = 𝑅𝑒𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒 

 𝐺𝐷𝑃𝑡 = 𝑅𝑒𝑎𝑙 𝐺𝐷𝑃 𝑔𝑟𝑜𝑤𝑡ℎ 𝑟𝑎𝑡𝑒 

             𝐻𝑃𝐼𝑡 = 𝐻𝑜𝑢𝑠𝑒 𝑝𝑟𝑖𝑐𝑒 𝑖𝑛𝑑𝑒𝑥 growth rate 

 𝑣𝑡 , 𝑢t =  𝐸𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚𝑠 

 

The empirical technique best suited for estimating this set of equations is the Two Stage Least 

Squares (2SLS) regression. This is because the interest rate and credit amount are both 

endogenous. That is, interest rates and credit amounts are dependent on each other and are thus 

correlated with the error terms (Brooks, 2019). As a result, Ordinary Least Squares cannot be used 

because the assumption that all input variables are uncorrelated to the error term is violated. Thus, 

Equations 1 and 2 must be determined simultaneously. To do so, it is necessary to introduce 

instrument variables that will be used to remove the endogeneity of the interest rate in Equations 

1 and 2 (Brooks, 2019). 

 

The instrument variables should be correlated to the interest rate, and uncorrelated to the error 

term. Introductory Econometrics for Finance (Brooks, 2019) provides a guide on how to determine 

appropriate instrument variables. The equilibrium assumption is made to determine the 

equilibrium interest rate. Under this assumption, Equations 1 and 2 are manipulated to yield the 

following reduced-form equation for the equilibrium interest rate (𝑅𝑡
∗): 

 

𝑅𝑡
∗ = 𝜋0 + 𝜋1𝐺𝐷𝑃𝑡 + 𝜋2𝐻𝑃𝐼𝑡 + 𝜀𝑡     Equation 3 

 

 

Where the 𝜋 coefficients are combinations of the coefficients from Equation1 and 2: 

π0 =
μ0−γ0

γ1− μ1
,    π1 =

μ2−γ2

γ1− μ1
,    π2 =

μ3

γ1− μ1
,    ε𝑡 =

𝑣𝑡−𝑢𝑡

𝛾1− 𝜇1
 

According to Brooks (2019), the right-hand side variables of Equation 3 can serve as instrument 

variables for the Two Stage Least Squares regression, along with their lags. Statistical software 

such as EViews has dedicated Two Stage Least Squares regression packages that handle the 

estimation of Equations 1 and 2 given the relevant instrument variables. 

Once Equations 1 and 2 are estimated, the estimated equilibrium interest rate, 𝑅𝑡
∗̂, can also be 

determined from Equation 3. To establish credit rationing, the estimated equilibrium interest rate 

must be compared to the actual interest rate 𝑅𝑡. If it is such that the actual interest rate is statistically 

less than the equilibrium interest rate, then credit rationing would be shown to exist, as illustrated 
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in the ‘Rationing’ scenario in Figure 2-1. Equivalently, if the average difference  (R𝑡 − 𝑅𝑡
∗̂)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ can 

be shown to be negative and statistically different from zero, then credit rationing would be shown 

to be present. Thus, the null hypothesis to test is as follows: 

 

 

𝐻0: R𝑡 − 𝑅𝑡
∗̂̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 0                Null Hypothesis 

𝐻1: R𝑡 − 𝑅𝑡
∗̂̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ≠ 0   Alternative Hypothesis 

 

 

Figure 1: Credit Surplus and Rationing Scenarios in the Credit Market. (Source: Author generated) 

 

If the null hypothesis (see Null Hypothesis) cannot be rejected, then credit rationing would be 

shown to be present. The average level of credit rationing can then be measured as the deviation 

of the average actual interest rate from the average equilibrium rate: 

 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑎𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝐿𝑒𝑣𝑒𝑙 (%) = R𝑡 − 𝑅𝑡
∗̂̅̅ ̅̅ ̅̅ ̅̅ ̅̅   Equation 4



3 Research Methodology 

3.1 Data 
 

The data used in this study was in the form of panel data, comprised of multiple time series for 

RSA and USA; real interest rates, household credit extension, real and nominal GDP, real house 

price index, and Rand/Dollar exchange rate. These time series were sourced from the South 

African Reserve Bank (SARB, 2024), International Monetary Fund (IMF, 2024), and Federal 

Reserve Bank of St Louis websites (FRED, 2024). The data was sourced in quarterly frequency, 

except the real interest rates and RSA CPI, which were only available in monthly format. The 

period used for the data is 2000Q1-2022Q4. 

 

Once the data was sourced, the following steps were taken to prepare it: 

i. The monthly time series (real interest rates and RSA CPI) were converted to quarterly 

data by taking the end-of-period data point per quarter in Microsoft Excel. 

ii. RSA credit extension and real GDP were sourced in Rands. They were converted to 

US Dollars by dividing them by the Rand/Dollar exchange rate. 

iii. Moreover, the RSA credit extension was not in real terms. After conversion to US 

Dollars, it was converted to real credit extension by dividing it by RSA CPI in each 

period and then multiplying by the CPI value in 2022Q4 to get the amounts in 2022Q4 

terms: 

𝑅𝑒𝑎𝑙 𝐶𝑅𝑡,𝑅𝑆𝐴 =
𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝐶𝑅𝑡,𝑅𝑆𝐴

 𝐶𝑃𝐼𝑡,𝑅𝑆𝐴
∗ 𝐶𝑃𝐼2022𝑄4,𝑅𝑆𝐴  Equation 5 

 

iv. The USA credit extension data was deduced from the USA GDP and Credit/GDP ratio 

by multiplying the two series: 

𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝑐𝑡,𝑈𝑆𝐴 = (𝐶𝑟𝑒𝑑𝑖𝑡/𝐺𝐷𝑃)𝑡,𝑈𝑆𝐴 ∗ 𝐺𝐷𝑃𝑡,𝑈𝑆𝐴  Equation 6 

 

v. The USA credit extension data was also converted to real credit extension by dividing 

it by USA CPI: 

𝑅𝑒𝑎𝑙 𝐶𝑅𝑡,𝑈𝑆𝐴 =
𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝐶𝑅𝑡,𝑈𝑆𝐴

 𝐶𝑃𝐼𝑡,𝑈𝑆𝐴
∗ 𝐶𝑃𝐼2022𝑄4,𝑈𝑆𝐴   Equation 7 

 

It was important to have the data in real terms so that the effects of inflation were removed. 

This way, the comparison of values over time is on a like-for-like basis (Brooks, 2019). 
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3.2 Empirical Analysis 
 

After the data preparation step, the data was imported into EViews for empirical analysis. The 

following steps were taken during the empirical analysis: 

i. The time series were log-transformed except for the real interest rates. 

ii. The Phillips-Perron stationarity test was performed for each time series. This test was 

picked instead of the ADF test because it has the advantages of picking up unit roots 

close to 1 and automatically determining the number of lags to use in the test (Brooks, 

2019). 

iii. For non-stationary time series, log differences were taken, and the Phillips-Perron 

stationarity test was performed on the log-differenced series to ensure stationarity. 

iv. Log differences for real GDP and House Price Index were taken regardless of 

stationarity outcome since the empirical model takes their growth rate as input. 

v. Descriptive statistics for each variable were computed. 

vi. Two-stage Least Squares regression was performed as outlined in section 2.7.  

vii. Residual diagnostics tests (Breusch-Godfrey Serial Correlation LM Test and Breusch-

Pagan-Godfrey Heteroskedasticity Test) were performed for the fitted models. 

viii. The equilibrium interest rate was calculated and compared with the actual interest rate 

to test the Null Hypothesis. 

ix. The average level of credit rationing was computed as per Equation 4. 
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4 Results and Discussion 
 

In this chapter, the results of the empirical analysis are presented along with a discussion. Table 1 

below presents details about the variables presented in this chapter. 

 

Table 1: Variable names, units, codes, and descriptions. 

VARIABLE UNITS CODE DESCRIPTION 

REAL HOUSEHOLD 

CREDIT LEVEL 

$ CR Credit to households 

adjusted for inflation 

(2022Q4 prices) 

REAL INTEREST 

RATE 

% R The real prime lending 

rate 

REAL GDP $ GDP GDP adjusted for 

inflation (2022Q4 prices) 

REAL HOUSE PRICE 

INDEX 

% HPI HPI adjusted for inflation 

(2010=100) 

ESTIMATED 

EQUILIBRIUM 

REAL INTEREST 

RATE 

% 𝑅∗̂ This real rate clears the 

credit market, as 

estimated from the credit 

supply and demand 

models. 

LOGARITHM OF 

VARIABLE V 

- LOG(V) Taking the logarithm of 

variable V. 

THE FIRST 

DIFFERENCE OF 

LOGARITHM OF V 

- DLOG(V) Taking the first 

difference of the 

logarithms of variable V 

THE SECOND 

DIFFERENCE OF 

LOGARITHM OF V 

- DDLOG(V) Taking the second 

difference of the 

logarithms of variable V 
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4.1 Descriptive Statistics 
 

The descriptive statistics of the input data (levels) below were prepared to better understand the 

structure of the data. Namely, its distribution in terms of central tendency and dispersion. Looking 

at Tables 2 and 3, RSA real interest rates were on average higher than USA real interest rates 

between 2000 and 2022. Moreover, RSA real interest rates varied more about the mean than USA 

real interest rates, as shown by the standard deviations (1.67% vs 0.87%). As expected, the USA 

average real GDP far exceeded RSA's average real GDP ($17.60B vs $103.00M), as did credit 

($17.80B vs $168.00M). On the other hand, the average House Price Index was higher in the USA 

than in RSA (121.03% vs 92.97%). This shows that on average US house prices changed faster 

than RSA house prices since 2010. 

 

Table 2: RSA Descriptive Statistics 
 

R (%) CR ($ M) GDP ($ M) HPI 

(%) 

MEAN 4,78 168,00 103,00 92,97 

MEDIAN 4,94 154,00 100,00 98,53 

MAXIMUM 8,58 299,00 150,00 123,54 

MINIMUM 0,79 67,2,00 53,50 51,85 

STD. DEV. 1,67 57,10 25,50 18,53 

OBSERVATIONS 92 92 92 92 

 

 

Table 3: USA Descriptive Statistics 

 
R (%) CR ($ B) GDP ($ B) HPI 

(%) 

MEAN 1,08 17,80 17,60 121,03 

MEDIAN 0,96 18,20 17,00 118,77 

MAXIMUM 3,44 20,60 22,00 161,06 

MINIMUM -0,34 12,20 13,90 93,98 

STD. DEV. 0,87 2,18 2,28 19,39 

OBSERVATIONS 92 92 92 92 
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4.2 Stationarity Test Results 
 

Tables 3 and 4 below show the results of the Phillips-Perron stationarity test for the RSA and USA 

data respectively. As shown in Tables 4 and 5, all levels were found to be non-stationary according 

to Prob>0.05. Thus, the first differences for all variables were taken and the Phillips-Perron 

stationary test was redone. As shown, all first difference variables were found to be stationary 

except for LOG(HPI), which had Prob>0.05 for both RSA and USA. The Phillips-Perron 

stationary test for the second difference of LOG(HPI) returned Prob=0. Thus, the input variables 

to use in the Two Stage Least Squares regression are DLOG(CR), DR, DLOG(GDP), and 

DDLOG(HPI). 

 

Table 4: RSA Phillips-Perron Stationarity Test Results at Level, First and Second Difference. 

 
LEVEL FIRST DIFFERENCE SECOND 

DIFFERENCE  
Adj. t-Stat Prob Adj. t-Stat Prob Adj. t-Stat Prob 

R -2,85 0,18 -9,60 0,00 - - 

LOG(CR) -1,18 0,91 -6,97 0,00 - - 

LOG(GDP

) 

-1,78 0,71 -8,42 0,00 - - 

LOG(HPI) -1,31 0,88 -3,11 0,11 -7,90 0,00 
 

 

Table 5: USA Phillips-Perron Stationarity Test Results at Level, First and Second Difference. 

 
LEVEL FIRST DIFFERENCE SECOND 

DIFFERENCE  
Adj. t-Stat Prob Adj. t-Stat Prob Adj. t-Stat Prob 

R -2,46 0,35 -10,63 0,00 - - 

LOG(CR) -2,3 0,43 -7,82 0,00 - - 

LOG(GDP

) 

-3,03 0,13 -11,8 0,00 - - 

LOG(HPI) -1,38 0,86 -2,66 0,25 -10,21 0,00 
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4.3 Two Stage Least Squares Regression Results 
 

Tables 5 and 6 below present the Two Stage Least Squares regression and Breusch-Godfrey Serial 

Correlation LM test results for RSA Credit Supply and Demand models. From Table 6, the RSA 

coefficients of DR for both Credit Supply and Demand are positive (0.0030 and 0.0756 

respectively). This is contrary to the expectation that the sign should be negative in the Demand 

model since the cost of borrowing is inversely proportional to the amount of funds demanded.  

Similarly, the USA coefficients of DR for both Credit Supply and Demand are negative (-0,0472 

and -0,0778 respectively). The coefficient is expected to be positive in the Supply model since 

lenders are expected to lend more at higher costs of borrowing. However, DR is shown to be 

statistically insignificant for both Credit Demand and Supply models in RSA and USA at 95% 

confidence. 

DLOG(GDP) was found to be statistically significant for both Credit Supply and Demand models 

in both RSA and USA at 95% confidence. Moreover, the signs of the coefficients were positive, 

as expected since both supply and demand are expected to be directly proportional to GDP growth. 

Notably, the DLOG(GDP) coefficients are higher for the USA than RSA. Thus, for the same GDP 

growth, credit supply and demand react more in the USA than in RSA. However, in both countries, 

credit supply reacts more to GDP growth rates than credit demand. DDLOG(HPI) was found to be 

statistically insignificant for both Credit Demand and Supply models in both countries. The 

negative sign in both countries is contrary to the expectation that lenders would supply more credit 

to borrowers if their wealth (in the form of their house prices) increases. 

Table 6: RSA Two Stage Least Squares Regression Results 
 

CREDIT 

DEMAND 

CREDIT SUPPLY 

CONSTANT 0,0047 0,0087 

(0,0044) (0,0072) 

DR 0,0030 0,0756 

(0,0181) (0,0710) 

DLOG(GDP) 0,7857* 0,8653* 

(0,0570) (0,1111) 

DDLOG(HPI) - -1,3783 

- (1,4496) 

R-SQUARED 0,7199 0,4013 

ADJ. R-

SQUARED 

0,7135 0,3799 

NO 

OBSERVATIONS 

90 88 

Standard errors are reported in parentheses. 

* Indicates significance at a 95% confidence interval. 
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Table 7: USA Two Stage Least Squares Regression Results. 

 
CREDIT 

DEMAND 

CREDIT SUPPLY 

CONSTANT -0,0008 -0,0014 

(0,0022) (0,0060) 

DR -0,0472 -0,0778 

(0,0280) (0,2372) 

DLOG(GDP) 1,0659* 1,1185* 

(0,1520) (0,4611) 

DDLOG(HPI) - -0,1717 

- (1,3637) 

R-SQUARED -0,0238 -1,1268 

ADJ. R-

SQUARED 

-0,0473 -1,2028 

NO 

OBSERVATIONS 

90 88 

Standard errors are reported in parentheses. 

* Indicates significance at a 95% confidence interval. 

 

Diagnostic tests were performed to ensure that the estimated models were statistically valid. Tables 

8 and 9 below present the Breusch-Godfrey Serial Correlation LM test results for both RSA and 

USA Credit Supply and Demand models. As shown by Prob. Chi-Square (2)>0.05, the null 

hypothesis (no serial correlation at up to 2 lags) could not be rejected at a 95% confidence. Thus, 

the estimated models have been shown to have no autocorrelation. 

 

Table 8: RSA Breusch-Godfrey Serial Correlation LM Test Results 

NULL HYPOTHESIS: NO SERIAL CORRELATION AT UP TO 

2 LAGS 

 Obs*R-squared Prob. Chi-Square (2) 

CREDIT DEMAND 0.7774 0.6780 

CREDIT SUPPLY 0.2823 0.8683 
 

 

Table 9: USA Breusch-Godfrey Serial Correlation LM Test Results 

NULL HYPOTHESIS: NO SERIAL CORRELATION AT UP TO 

2 LAGS 

 Obs*R-squared Prob. Chi-Square (2) 

CREDIT DEMAND 4.5628 0.1021 

CREDIT SUPPLY 0.3214 0.8515 
 

 



22 | P a g e  
 

 

Moreover, Tables 10 and 11 below show the results for the Breusch-Pagan-Godfrey 

Heteroskedasticity tests for RSA and USA Credit Supply and Demand models respectively. The 

null hypothesis for these tests is that there is no heteroskedasticity in the models. Based on the 

probability values Prob. Chi-Square (3) being greater than 0.05 for both RSA and USA models, 

the is not rejected at a 95% confidence interval. Thus, the models have no heteroskedasticity. 

 

Table 10: RSA Breusch-Pagan-Godfrey Heteroskedasticity Test Results 

NULL HYPOTHESIS: NO HETEROSKEDASTICITY 

 Obs*R-squared Prob. Chi-Square (3) 

CREDIT DEMAND 1.2968 0.5229 

CREDIT SUPPLY 6.2141 0.1016 
 

 

Table 11: USA Breusch-Pagan-Godfrey Heteroskedasticity Test Results 

NULL HYPOTHESIS: NO HETEROSKEDASTICITY 

 Obs*R-squared Prob. Chi-Square (3) 

CREDIT DEMAND 2.2143 0.3305 

CREDIT SUPPLY 1.2320 0.7453 
 

 

4.4 Credit Rationing Estimation 

 

From the credit supply and demand models presented above, the equilibrium real interest rates 

were determined as outlined in section 2.7. Figure 2 shows RSA 𝐷𝑅 and 𝐷𝑅∗̂  between 2000 and 

2022, while Figure 3 shows the difference between 𝐷𝑅 and 𝐷𝑅∗̂ . There are notable periods such 

as 2003,2008 and 2020-2021 where 𝐷𝑅 is below 𝐷𝑅∗̂ , suggesting credit rationing. Similarly, 

periods such as 2002, 2009-2010, 2014-2015 and 2022 had 𝐷𝑅 above 𝐷𝑅∗̂ , suggesting an excess 

supply of credit. It is evident from Figure 2 that 𝐷𝑅∗̂ oscillates about 0, mostly confined between -

0.5% and 0.5%. 
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Figure 2: RSA Real Interest Rate and Estimated Equilibrium Real Interest Rate over time (2000-2022). 

 

 

Figure 3: RSA Difference between Real Interest Rate and Estimated Equilibrium Real Interest Rate over time (2000-2022). 

 

 

Figures 4 and 5 show USA 𝐷𝑅 and 𝐷𝑅∗̂  and their difference respectively. Similar periods of 

rationing as RSA are observed for the USA, 2002, 2007-2008, and 2022. Similarly, periods such 

as 2003, 2005, 2016-2017, and 2022 had 𝐷𝑅 above 𝐷𝑅∗̂ , suggesting an excess supply of credit. 

Figure 4 shows that 𝐷𝑅∗̂ oscillated close about 0 quite closely, mostly confined between -0.3% and 

0.3%. 
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Figure 4: USA Real Interest Rate and Equilibrium Real Interest Rate Plot over time (2000-2022) 

 

 

Figure 5: USA Plot of Difference between Real Interest and Equilibrium Interest over time (2000-2022) 

 

 

 

To complement Figures 2-5, Tables 12 and 13 present the summary statistics for 𝐷𝑅, 𝐷𝑅∗̂  and 

𝐷𝑅 − 𝐷𝑅∗̂  for RSA and USA respectively. Judging by the means, 𝐷𝑅 > 𝐷𝑅∗̂  for RSA while, 

𝐷𝑅 < 𝐷𝑅∗̂  for USA. That is, on average RSA credit was supplied in excess, while USA credit was 

rationed.  

With the averages given, the level of credit rationing can be calculated according to Equation 4. 

For RSA that would be 0.0075%, meaning a 0.0075% excess. For the USA the level of rationing 

would be -0.0081%, representing a 0.0081% credit rationing. However, the statistical significance 

of these credit rationing figures still needs to be determined. 

 



25 | P a g e  
 

Table 12: RSA summary statistics for Real Interest Rate, Estimated Equilibrium Interest Rate, and their difference. 

 
𝐃𝐑 𝑫𝑹∗̂ 𝑫𝑹 − 𝑫𝑹∗̂ 

MEAN -0.0339 -0.0414 0.0075 

MEDIAN -0.1000 -0.0552 -0.0111 

MAXIMUM 2.0300 1.0295 1.4475 

MINIMUM -1.6800 -0.5618 -1.5925 

STD. DEV. 0.7174 0.2543 0.6695 

OBSERVATION

S 

90 90 90 

 

Table 13: USA summary statistics of Real Interest Rate, Estimated Equilibrium Interest Rate, and their difference. 

 
𝐃𝐑 𝑫𝑹∗̂ 𝑫𝑹 − 𝑫𝑹∗̂ 

MEAN -0.0172 -0.0092 -0.0081 

MEDIAN -0.038 -0.0106 -0.0132 

MAXIMUM 0.9921 0.1929 1.0159 

MINIMUM -0.8738 -0.2412 -0.8282 

STD. DEV. 0.3136 0.0710 0.3052 

OBSERVATION

S 

90 90 90 

 

Table 14 presents the results for testing the Null Hypothesis. For both RSA and USA, the null 

hypothesis that there is no credit rationing could not be rejected since probability > 0.05. Thus, 

while the average differences 𝐷𝑅 − 𝐷𝑅∗̂  for both RSA and USA were shown to be non-zero above, 

Table 12 shows that they are not statistically different from 0. 

 

Table 14: RSA and USA Credit Rationing Null Hypothesis Test Results. 

 𝑫𝑹𝒕 − 𝑫𝑹𝒕
∗̂̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
 HYPOTHESIZED 

MEAN 

T-

STATISTIC 

PROBABILITY CONCLUSION 

RSA 0.0075 0.0000 0.1068 0.9152 Fail to reject the 

Null Hypothesis 

USA -0.0081 0.0000 -0.2509 0.8025 Fail to reject the 

Null Hypothesis 

Null hypothesis: 𝐷R𝑡 − 𝐷𝑅𝑡
∗̂̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 0 
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5 Discussion and Conclusion 
 

Credit Supply and Demand models for RSA and USA were estimated. Among the input variables 

considered, only the GDP growth rate was found to be statistically significant in explaining credit 

supply and demand. This finding is contrary to the broader literature on credit market dynamics. 

For instance, Msomi (2023) and Adão et al. (2022) show that interest rates are key drivers in the 

credit market. In addition, Daley et al. (2020) show that house prices are key determinants of credit 

supply. 

Using the estimated models, the equilibrium interest rates for RSA and USA were computed. The 

difference between the actual interest rate and the equilibrium interest rate was also determined. 

The null hypothesis that the difference between equilibrium and actual interest rates is equal to 

zero was tested. For both RSA and USA, the null hypothesis could not be rejected. Therefore, 

credit rationing could not be shown to have existed over the period of observation. 

These findings are contrary to the literature since credit markets are expected to exist in a state of 

disequilibrium, as established by Stiglitz & Weis (1981), and more recently Medhi et al. (2020) 

and Ying (2022). The discrepancies between the findings of this study and the broader literature 

were noted. Possible explanation for the discrepancies may be due to the usage of the Two Stage 

Least Squares regression method for estimating the supply and demand models. This point is 

elaborated upon in chapter 6 under future work and recommendations. 

In conclusion, firstly, only real GDP growth rate was found to be a significant driver of credit 

supply and demand, while credit rationing could not be shown to be present in the RSA and USA 

credit markets in the period of observation. Secondly, the findings of this study were shown to 

disagree with the broader literature. 

 

 

 

 

 

 

 

 

 

 

 

 



27 | P a g e  
 

 

 

 

 

 

 

 

6 Recommendations and Future Work 
 

More sophisticated regression techniques such as Switching regression can be used to better 

capture the dynamics between the demand and supply of credit. Unlike Two Stage Least Squares 

regression, switching regression has the advantage that it does not take the actual credit extension 

as both credit demand and supply. Rather, it assumes that supply and demand occur in turn to 

jointly drive credit extension. Thus, it can better estimate supply and demand by partitioning the 

period of observation between supply regimes and demand regions. Moreover, more input 

variables can be tested and included to improve the models. While this study looked at RSA and 

the USA, more countries can be added to further paint an international picture of credit rationing. 
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8.3 RSA Stationarity Test EViews Output 
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8.4 USA Stationarity Test EViews Output 
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8.5 RSA Two Stage Least Squares EViews Output 
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8.6 USA Two Stage Least Squares EViews Output 

 

 

 

8.7 RSA Breusch-Godfrey Serial Correlation LM EViews Output 
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8.8 USA Breusch-Godfrey Serial Correlation LM EViews Output 

 

 

 

8.9 RSA Breusch-Pagan-Godfrey Heteroskedasticity Test EViews Output 
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