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Abstract 

The paper analyzes the evolution of Romanian private loans, in national currency (lei), granted to households 
and non-financial corporations in the period between July 2005 and April 2017. In this context, after reviewing the 
importance of credit within the context of national economy is presented the evolution of some factors considered as 
influential upon the evolution of credit. These factors are, namely: the average interest rate of outstanding private 
loans granted by credit institutions, the average interest rate of outstanding amount of deposits received by credit 
institutions, the ratio of minimum (or reserve) requirements, the interest rate on required reserves and the monetary 
policy rate. The database was built using the available data from the Statistical Section of the monthly bulletins 
released by the National Bank of Romania (herein after, referred to as NBR) and published on the institution’s website. 
Every series of data is subject of testing for stationarity, using both the Augmented Dickey-Fuller and Pillips-Perron 
tests (herein after, referred to as ADF and PP, respectively), and the reported results are presented within the paper. In 
order to avoid spurious regression, following the stationarization of the data series, an analysis model is put in place 
and the significant results are subject to further interpretation. 
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1. Introduction and context of the study 

 
The basic function of the banking system is represented by consolidating the monetary 

resources of the economy and their temporary orientation towards efficient economic activities. 
From the point of view of financial relations existing in the economy, the credit represents an 
economic category that expresses the relations of redistribution of a part of the Gross Domestic 
Product. Through these distribution relations, takes place the consolidation and distribution of a 
part of the existing resources in the economy, creating new means of payment in order to satisfy the 
needs of capital [1]. Thus, through the function of consolidation the temporarily available capitals 
and savings in the economy and their distribution, the credit represents an active tool in the process 
of stimulation of the economic growth and employment. The massive engagement in the economic 
process and the growth of labour productivity leaded to increase in revenues of population, which 
became a major player on the credit market, essentially in the role of moneylender [2]. 

The importance of the financing system is represented by its role for the development of the 
national economy. The credit relations represent the concrete tool in the process of transformation 
of savings into productive investments, which represents a real engine for economic development 
[3]. According to Keynesian theory, within the general framework of the macroeconomic 
objectives is pursued the equality between savings and investments, through transferring the capital 
from the treasury area to the productive action, with beneficial effects in terms of increasing the 
real wealth of the society. The role of the banking system in this respect is essential in the process 
of capital concentration, which is the prerequisite for efficient adaptation to market requirements, 
on this basis enhancing the marginal efficiency of capital. The credit relations of households and 
non-financial entities with banks are usually reciprocal, through the correlative mechanisms of 
money deposits and lending [2]. Typically, credit institutions are better placed than the general 
public in ensuring effective fructification of dormant deposits [4]. 
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As the credit represents a cardinal category in the economy, results the importance of the way 
of its granting, and business banks act as a responsible financial analyst for directing the available 
resources to the most efficient placements. 

The efficiency of the businesses’ initiatives is subject of proof through the loan application 
prepared and analyzed, whereby is demonstrated the necessity and the efficiency of the pursued 
initiatives. Sometimes, the credit can represent a prerequisite for increasing of the market 
competition. By supporting various innovations or inventions of small firms, the credit contributes 
and favors the emergence of competition, with the possible limitation of the supply-side "shocks". 
Through the responsible monetary issuance function, the credit can also improve the business 
climate by supporting production and consumption and contributing to price stability; the most 
commonly used example in this context is the one of the market of agricultural products, with a 
strong seasonal supply feature and production costs typically incurred over a calendar year. 

As the majority of the national economies actively take part in international trade as an 
important prerequisite for development, through capitalization of their competitive advantages, the 
credit manifests itself as a promoter of the international economic relations through the specific 
instruments of support of import and export operations. 

Banking and interest credit have a direct effect on the dynamics of economic activity, being 
related to the level of financing resources and their cost [5]. Thus, the interest rates applied to both 
bank assets and liabilities are monetary instruments essential to achieving economic equilibrium, 
through the direct influence exerted both on the money supply in the economy and on the exchange 
rate of the national currency. 

The new technologies in the field of payment instruments, transfers and bank compensations 
have determined the progressive reduction of cash usage. The predominant use of modern payment 
instruments, fundamentally based on credit relationships, is also the effect and cause of the increase 
in the volume and weight of the money bills. These tools are characterized by high efficiency and 
efficiency, while ensuring a considerable reduction in risks. 

The objective of the present paper is an analysis of the evolution of total private loans 
granted by the Romanian banks, in national currency, between July 2005 and April 2017, with 
some factors influencing it. 

 
2. Data series and preliminary results  

 
In our study, besides the endogenous variable, that is, the evolution of total private loans 

granted by the Romanian banks, there were considered the following influence factors, as the 
independent variables: 

- the average rate of outstanding private loans granted by credit institutions, denoted in 
our  model by AIR; 

- the average rate of outstanding amount of deposits received by credit institutions, 
denoted in our  study by PIR; 

- The ratio of minimum (or reserve) requirements. The reserve requirements represent a 
ratio of the bank's financial resources held in accounts opened with the NBR. In our 
model, this variable is denoted by MR. In fact, the reserve requirements represent a 
monetary policy instrument employed by the central banks in order to accomplish three 
functions [6]: to create a certain dependence of the banking system on the central bank; 
allow for the cash amount management, implying the management of intrest rates in 
short-run; and, represent means to ensure the stability of monetaty expansion. Through 
the value of the specific ratio is set the amount of money available to banks to lend to 
the real economy, according to the economic conjuncture and the pursued objectives. If 
the central bank finds an overpace in the dynamics of the credit process, it may 
increase the reserve ratio. At the same time, the MR mechanism is a stabilizer of 
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interbank interest rates. Banking specialists argue that through the mechanism of 
minimum reserves requirements induce augmentation in price of credit products. 

- Interest rate on required reserves (% p.a.), denoted by RMR. The amounts deposited at 
the central bank as MR are interest bearing at a low rate, currently calibrated to 0.8% 
for amounts in lei. As the banks have to pay a higher costs for the amounts received as 
deposits, the yield difference represents a bank loss, which is covered by raising the 
interest on granted loans. 

- The monetary policy rate (% p.a.), denoted by MPR, and represents the cap interest 
rate for the deposits from interbank market at central bank with maturity of one month. 

The database was built using the available data on the NBR website. The figures refer to 
credit is granted to households credit and non-financial entities (non-financial corporations and 
non-monetary financial institutions). The datasets comprise the time range between July 2005 to 
April 2017, and is represented in the figure 1.  
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Figure 1. The graphical representation of the data series. 

 
The summary staistics of the data series is presented in the table 1. 

Table No. 1. Dataset summary statistics 
 PC AIR PIR MR RMR MPR 
 Mean 79055.19 11.840 5.625 14.754 1.676 5.918 
 Median 81408.3 12.145 5.275 15.000 1.500 6.250 
 Maximum 125945.8 18.790 14.530 20.000 5.900 10.250 
 Minimum 19832.7 5.470 0.940 8.000 0.100 1.750 
 Std. Dev. 23295.16 3.603 3.163 3.877 1.411 2.670 
 Skewness -0.5419 -0.201 0.752 -0.386 1.183 -0.172 
 Kurtosis 3.4854 2.139 3.522 2.274 3.998 1.919 
       

 Jarque-Bera 8.1675 5.194 14.581 6.452 37.929 7.405 
 Probability 0.0168 0.075 0.001 0.040 0.000 0.025 
       

 Sum 10988671 1633.910 776.190 2036.000 231.310 816.720 
 Sum Sq. Dev. 7.49E+10 1778.727 1370.298 2059.623 272.718 976.297 
       

 Observations 138 138 138 138 138 138 
 
From the collected data, results that the most significant positive change in the endogenous 

variable was recorded in November 2015 (+7.96%), whilst the most significant negative change 
was recorded in December 2008 (-2.18%). The last change may be linked to the first developments 
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specific to the financial crisis. Also, as a measurement considered as an effect of the financial crisis 
as that moment, can be interpreted the highest interest rate on the minimum reserves of 5.9%, 
recorded in February 2009. Since then, the respective rate followed a downturn rate with a lowest 
level, of 0.09%, recorded in February 2017. 

Both the interest rate for deposits from nonfinancial corporations and households and the rate 
for active banking operations followed a downward trend. The highest active interest rate was 
recorded in August 2005 (18.79%), while the lowest recorded in December 2016 (5.47%). The 
highest level of the interest rate for passive operations was recorded in March 2009 (14.53%), and 
the lowest level was in April 2017 (0.88%). 

The maximum level of monetary policy rate was recorded in August 2008, at 10.25%, and 
the minimum was 1.75% in May 2015, a level that has been maintained so far. 

From the above presentation, there may be observed the downward trend of all the 
intervention and market rates. Considering the stability of economic and financial environment in 
Romania, there may be stated the effectiveness of this policy, consistent with the European and 
international developments in the field. However, in the literature is argued that the cheap money 
policy may encounter certain limitations, and the numerous cases of stagflation of slumpflation 
proved that, in absence of some favorable conditions, the expansive usage of credit does not lead 
necessarily to economic recovery [7].  

Analyzing the representations of the datasets in the figure 1, results that the stationarity of the 
time series is questionable. Due to the specific of time-series data, it is necessary to asses their 
stationary. In this aim, there were employed the ADF and Phillips-Peron (PP) tests. These tests 
allow determining the order of integration of the variables defined in Table 1. To apply the ADF 
test there were considered the methodology described in literature [8]-[9]. The test regressions that 
may be considered for the ADF test are the following: 
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under the null hypothesis 0=α , series is non-stationary and has a unit root.  
In case of model (3) the ADF test concern the joint-assumption 0== δα  (as the null 

hypothesis). The figures of the test are presented in the table 3. 
The Phillips-Perron (PP) test is based on estimating of the non-augmented DF test equations: 

M3: ttt uyy +=Δ −1α ,  (4) 
M5: ttt uyy ++=Δ −1αµ ,  (5) 
M6: ttt uyty +++=Δ −1αβµ ,  (6) 

where tu  is assumed to be stationary in trend and may be heteroskedastic. Specific to the PP 
test is that the correction for serial correlation and heteroskedasticity in the residuals tu  is ensured 
by using nonparametric statistical methods.  

Under the null hypothesis that 0=α , the PP statistics have the same asymptotic distributions 
as the ADF t-statistic and normalized bias statistics, following the τ (tau) statistic. Using of the PP 
tests in the present paper takes into account that, over the ADF tests, the PP tests are robust to 
general forms of heteroskedasticity in the error term, tu . The figures of the test are presented in the 
table 4. 

The alternative hypothesis for both tests is 0=α  ; that is, the time series is stationary. If the null 
hypothesis is rejected, it means that ty  is a stationary time series with zero mean in the cases of (1) 
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and (4); ty  is stationary with a nonzero mean ( αµ /= ) in the cases of (2) and (5); in cases (3) and 
(6), ty  is stationary with a nonzero mean around a deterministic trend. 

 
Table 3. The values of the ADF test for the variables considered within the model 
Data series By level By first order difference Integration order and the model  
 -1.293 -5.753*** (p = 1) I(1) with constant (M2) 
PC -1.896  -5.760*** (p = 1) I(1) with constant and trend (M3) 
 - -2.441** (p = 2) I(1) (M1) 
 -0.934 (p = 1) -7.411*** (p = 0) I(1) with constant (M2) 
AIR -1.726 (p = 1) -7.381*** (p = 0) I(1) with constant and trend (M3) 
 -2.247**(p = 1) - I(0) (M1) 
 -0.862 (p = 4) -4.858*** (p = 3) I(1) with constant (M2) 
PIR -2.528 (p = 4) -5.139*** (p = 3) I(1) with constant and trend (M3) 
 -0.683 (p = 4) -4.869*** (p = 3) I(1) (M1) 
 -0.311 (p = 0) -12.41*** (p = 0) I(1) with constant (M2) 
MR -2.173 (p = 0) -12.50*** (p = 0) I(1) with constant and trend (M3) 
 -1.452 (p = 0) -12.34*** (p = 0) I(1) (M1) 
 -1.454 (p = 3) -4.082*** (p = 2) I(1) with constant (M2) 
RMR -2.803 (p = 3) -4.153*** (p = 2) I(1) with constant and trend (M3) 
 -1.074 (p = 3) -4.097*** (p = 2) I(1) 
 -0.510 (p = 4) -4.179*** (p = 3) I(1) with constant (M2) 
MPR -3.71** (p = 5) - I(0) with constant and trend (M3) 
 -1.041 -4.086*** (p = 3) I(1) (M1) 

***, **, indicate the level of significance: at 1% and 5% significance level, respectively. 
 

Table 4. Phillps-Perron test for the model variables 
Data series By level By first order difference Integration order and the model  
 -1.359 -5.802*** I(1) with constant (M5) 
PC -1.925  -5.82***  I(1) with constant and trend (M6) 
 - -4.128***  I(1) (M4) 
 -1.110 -12.05***  I(1) with constant (M5) 
DRMO  -1.914  -12.03***  I(1) with constant and trend (M6) 
 -1.08  -12.05***  I(1) 
 -1.314 -7.484*** I(1) with constant (M5) 
AIR  -2.135 -7.460*** I(1) with constant and trend (M6) 
 -2.401** - I(0) (M4) 
 -0.812  -4.872***  I(1) with constant (M5) 
PIR -1.694 -4.962*** I(1) with constant and trend (M6) 
 -0.938 -4.862***  I(1) (M4) 
 -0.305  -12.41*** I(1) with constant (M5) 
MR -2.171 -12.532*** I(1) with constant and trend (M6) 
 -1.455  -12.336***  I(1) (M4) 
 -0.370  -9.854***  I(1) with constant (M2) 
MPR -2.345  -9.877*** I(1) with constant and trend (M3) 
 -1.374 -9.862*** I(1) (M4) 

***, **, indicate the level of significance: at 1% and 5% significance level, respectively. 
 

In the present paper, the acceptance of the null hypothesis is taken by comparison of computed 
absolute value of the tests statistics with MacKinnon critical p-values. According to this test, under 
the null, the computed absolute value of the test (based on the data series) is lower than the critical 
(absolute) p-value, in which case the time series is nonstationary. The rejection of the hypothesis 
that 0=α (or, if case, 0== δα ) is rejected, results that the time series is stationary.  

Analyzing the results of the two tests, there might be observed that all the considered series 
are first-order integrated, for a 1% level of signification; the only exception reported by the both 
tests is the stationarity with zero mean for the RDA series – models (1) and (4), at 5% level of 
significance.  
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3. Model and discussion 
 
From the above paragraph conclusions, as the series resulted to be integrated of order one, 

within a regression model, they cannot be used as raw data. Following the procedures presented in 
the literature [8], as first differences of such time series are stationary, in the present paper, were 
considered the implied approach. The regression model considered for analysis of the evolution of 
total loans granted to the private sector, as result of specific influence factors is specified as 
following: 

εββββββ +⋅+⋅+⋅+⋅+⋅+= )()()()()( 543210 MPRDRMRDMRDPIRDAIRDVPC  (7) 
 
In order to ensure the stationarity of all the considered exogenous variables, as specified 

above they are considered in first order differences (i.e, )1()( −−= AIRAIRAIRD ). 
As all the above presented variables are percentage ratio, in order to ensure the compatibility 

of the data, there were considered the following transformation for the endogenous variable: 

100
0

01 ⋅
−

=
PC
PCPC

VPC  (8), 

 
in which, VPC represents the monthly relative variation of the loans grated to private 

borrowers (PC). 
The graphical representation of the transformed variables is presented in the figure 2 (in 

which, VPC=@PC(PC)). 
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Figure 2. The graphical representation of the transformed data series 

 
Analyzing the representations of the datasets (figure 2), one may observe that they are 

stationary. The results of the OLS regression are presented in the table 5. 
The results in the table 5 show that the dependent variable is significantly influenced by the 

variation in the interest rate on granted loans and the monetary policy rate at 1% significance level 
and respectively, by the RMR at a 5% level of significance. In the present paper, one of the most 
important factors for there were considered the option for the additive model, estimated through 
OLS, is the possibility of direct interpretation of the results. Thus, the value of the constant shows 
that the autonomous rate of change of the private credit in lei is 1.28% each month, that is, the 
average rate of increase of the dependent variable, provided that all other factors remain 
unchanged. 
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The value of the 1β  coefficient, afferent to the AIR variable is -2.53. This result, although at 
first glance may describe an atypical evolution of credit reduction in situation of an increase in the 
interest rates of granted loans, in fact, reflects the positive evolution of the private credit 
outstanding amounts, provided the active interest rate followed a downward slope over the 
analyzed period. On average, a diminution in the AIR variable by 1 percentage point during the 
analyzed period resulted in an increase of 2.53 percentage points of the private credit. With regard 
to the possibility of extrapolating this trend in the future, there are of course certain limits, given 
both the penetration rate of banking services and the fact that there is a lower limit of the theoretical 
possibility of diminution in the interest rates, that is, equal to zero.  

 
Table 5. The results of the OLS regression. 

Variable Coefficient 
Constant 1.280*** (7.12) 
D(AIR) -2.530*** (-3.61) 
D(PIR) 0.517 (1.717) 
D(MR) 0.312 (1.10) 
D(RMR) 1.870** (2.00) 
D(MPR) 2.287*** (3.01) 
R-squared 0.155 
Adjusted R-squared 0.123 
F-statistic 4.846 
Prob(F-statistic) 0.000 

Notes: t - stat values in paranthesis. ***, **, indicate the significant coefficients at 1% and 5% significance 
level, respectively. 

 
The coefficient 4β  of the interest rate afferent to minimum reserves expresses that an 

increase by a percentage point of the respective variable is expected to increase on average by 1.78 
percentage points of the credit granted to the population and to the non-financial corporations.  

Another result that can be considered atypical is that the variance of the granted loans 
amount is positively influenced by the monetary policy interest rate. Considering the continuous 
downward trend of the latter two variables during the analyzed period, may be drawn the 
conclusion that this evolution contributed to a diminution in the evolution rhythm of the 
endogenous variable. 

From the estimation results presented in the table, the model is verisimilar for a significance 
level of 1%, resulting from the probability associated with the Fisher test (0.000). 

 
4. Conclusions 

 
Lending operations are an essential part of the economic mechanisms, which has as primary 

aim to support the production and trade of economic goods. On this basis, credit relations represent 
a vital component in the process of value creation and economic growth. The Romanian economy 
is characterized by a low penetration rate of banking services compared to the existing situation at 
European level, but credit expansion is the most important way to improve this indicator. 

The beneficial effects of credit expansion on the functioning of the economy are well known. 
However, the uncontrolled expansion of credit has given rise to imbalances that have evolved to 
phenomena such as banking and financial crises, inflation and deterioration of the national currency 
exchange rate. These developments have led to the emergence of a highly controversial current 
towards credit and the financial mechanism in place, whose efforts are directed towards a 
reinterpretation of the economic doctrine in the field. Trying to response to uncontrolled expansion 
of credit, some scholars argue for a required reserve of 100% [10]. 

In order to ensure that the money supply through credit represent a real economic support, it 
is necessary to assume of the financial analyst role by the business banks with maximum 
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responsibility, guaranteeing the orientation of resources towards the most efficient placements. This 
action can be achieved if there are fulfilled the following conditions [7]: the existence of available 
workforce and capital goods; the credit should contribute to production of merchantable goods; the 
payback of granted amount in a short term.  

In order to facilitate economic growth while developing a viable financial system and to 
prevent the negative phenomena, the prudential regulation and measures should aim at correlation 
between growth rates of credit and the possibilities of the real economy for sustainable absorption 
of the supplementary money created by credit mechanisms. 
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