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Abstract: It is very important for the proper development of various financial and economic activities to be an 
achievable goal. This can be determined by a forecast of a phenomenon in order to know where they could hover value. 
This paper is structured in three parts. The first part highlights the theoretical aspects of using the moving average 
method for determining the prognosis of a given phenomenon. The second part presents in detail the steps to follow 
within the moving average method. The phenomenon analyzed in this study is the leverage effect. We examine each step 
of the process, which will ultimately lead to a more precise forecast for the leverage effect. Each stage of the procedure 
is analyzed, which will lead in the end to a most accurate prognosis of the leverage effect. At the end of this paper, 
findings of practically using the moving average method, for establishing the forecast and its subsequent 
interpretations, will be presented.  
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1. Introduction 

The aim of this study is to create a predictive model of leverage effect at Romanian banking system, model 
that will be used in financial forecasting of banks. 

The main objectives considered in the preparation of this study were: 
• Presentation of the concept of leverage effect 
• Introduction to research method to forecast a given phenomenon 
• Presentation of moving average processing method 
• Comparison of leverage effect with other forecast models such as Markov chain forecasting, 

forecasting through moving average method on turnover and the method used by Monica Violeta 
Achim (2009) [1] , namely the “percentage of sales method and the regression method”. 

The application presented is based on a real data case study from Romanian banking system during the period 
since 2008 until 2013[10] . 

Regarding the method used in this study, it resulted in the documentation, comparison and analysis method 
and in the use of econometric models in forecasting. 
 
2. Theoretical aspects determining the prognosis of a given phenomenon using the moving 
average method 
 

In the following we will present approaches, in practical terms, found in specialty literature. 
From a theoretical perspective, Nicoleta Breaz (2009) [2] in work Introduction to Econometrics: lecture notes 

and seminar presents briefly the steps and procedures for determining prognosis using moving averages. Thus, to 
achieve this case study, this paper has been a real support. 

Monica Violeta Achim (2009) [1] addressed the most popular forecasting methods, namely the “percentage of 
sales method and the regression method”. The “percentage of sales method is used mainly for projecting the proper 
Balance Sheet, based on the assumption that sales growth generally requires an increase in economic resources 
reflected by the Balance Sheet, and most of the times there is a direct correlation between sales volume and the volume 
of assets, debts and equity”. The method of linear regression “starts from the assumption that the relationship between 
assets and turnover is a linear one, where linear regression can be used”. 
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Teodor Hada work coordinator of Financial Management - Theory and Practice (2014), discusses the 
techniques, methods and models used in financial decisions, such as: forecast balance sheet and profit and loss account 
using Markov chains and moving average method to forecast the turnover [3]. 

Marinoiu Cristian (2014) present in a study the model and forecats of Gross Enrollment Ratio (GER) în 
Romania in primary school.GER is an important indicator in the process of evaluating the conditions in the educational 
system from a countryor from a region. Predicting its evolution can be useful in order to implement the medium and 
long term policies andstrategies from the human resources field and, specially, from the educational system [6]. 

Hada and Halga (2013) present the forecast of financial situations (balance sheet amd profit and loss account) 
through Markov Chains. At the end of the study, the conclusions of the used forecasting method and the interpretation 
of the forecasted balance sheet items and profit and loss account, as well as the importance of this method for financial 
forecasting are presented [4]. 

Tănăsescu Ana (2014) present the Object Oriented Modelling as a method for the economic organization 
activity. The method offers the advantages: capitalize the employee’s activity due to the existence of an information 
system based on object orientedmethods that will provide them support; achieving a correct record of the orders sent by 
customers; monitoring the employees that must provide the services requested by the customers [7]. 

The forecast is "the means by which the manager foresees uncertain events, states and future phenomena of the 
system he manages, over which he lacks sufficient control” (Ioan Trenca, 2005). Below, there is a presentation of the 
algorithm for predicting the leverage effect through the moving average method. Steps to be taken are [8]: 

v De-seasonality and de-cyclicality of the series; 
v Seasonal coefficient determination; 
v Trend determination; 
v Linear trend projection; 
v Numerical determination of trend lines; 
v Determination of the seasonal and cyclical components; 
v Measure forecast; 

Hada and Toader (2012) [5] in a study present the estimates of turnover, on real data, to a commercial firm and 
make a prognosis based on the model of the moving average method. The conclusion of the study was that moving 
average method is a method of prognosis that can be used to predict the turnover. 

The leverage effect is an indicator of great expressiveness for banking, which shows the use of additional 
resources that may have the effect of increasing the financial return on equity (Vasile Cocris, Dan Chirlesan, 2009) [9]. 

 
3. The use of the moving average method to determine the leverage effect forecast 
 

The quarterly evolution of the leverage effect along a period of 6 years (2008-2013) is to be taken into 
consideration. The data are presented in the table below: 
 

Table 1: The Values of the Leverage Effect within the period 2008-2013 
                                                                                               M.U.: percentage 
Year/Quarter I II III IV 

2008 7,2 7,3 7,1 8,13 

2009 6,81 6,92 7,04 7,55 

2010 8,09 7,91 7,89 8,11 
2011 7,96 7,79 7,5 8,07 

2012 8,6 8,42 8,3 8,02 

2013 8,2 8,02 7,49 7,74 
 

Source: personal processing based on data published on the site of the National Bank of Romania, www.bnr.ro [10]  
  

These data are used in order to forecast the leverage effect for the next 4 quarters of the year 2014. The 
forecast development is based on the assumption that the studied phenomenon will continue to have the same behavior 
as in previous years.  

The first stage involves the development of the leverage effect time chart in order to observe the seasonal 
nature of the analyzed phenomenon. According to Figure 1, there can be observed the seasonal nature of the leverage 
effect evolution.  
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Figure 1: The evolution of the leverage effect time chart 

Source: personal projection 
 

Chart explanation: the word “trim.” in the time chart = quarter of a year 
 
 To continue, the procedure is to eliminate the seasonal character by calculating the moving average. The 
moving average for the parity of seasons is calculated according to the following formula: 

 
 
Thus, for the studied phenomenon we have the 

following calculation example: 

 
 
 By analogy, the moving average is calculated for the following quarters of a year as well. The data are 
synthesized in the table below: 
 

Table 2: The values of moving average 
                                                                                             M.U.: percentage 

Year/Quarter I II III IV 
2008     7,38375 7,2875 

2009 7,2325 7,1525 7,24 7,52375 

2010 7,75375 7,93 7,98375 7,9525 
2011 7,88875 7,835 7,91 8,06875 

2012 8,2475 8,34125 8,285 8,185 

2013 8,03375 7,8975     

Source: personal projection 
 

 The time chart with de-seasonality values, projected on the basis of the beforehand calculated moving average, 
is presented as follows: 
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Figure 2: Time chart showing the de-seasonality values of the leverage effect 

Source: personal projection 
 
 The following stage of the procedure consists in determining the seasonality coefficients. The seasonality 
coefficients are calculated in order to observe how seasons influence the phenomenon. The calculation formula for the 
seasonality coefficient is: 

 
 Examples of calculation for the seasonality coefficients of the leverage effect: 

 

 
 By analogy, the rest of the seasonality coefficients are determined, the results being synthesized in Table 3. 
After calculating the seasonality coefficients, the following step is to calculate the average seasonality coefficients as 
follows: 
 

 

 

 

 
Table 3: The values of the seasonality coefficients 

                                                                                  M.U.: percentage 
Year/Quarter I II III IV 

2008     0,961571 1,1156089 

2009 0,94158313 0,96749388 0,9723757 1,003489 

2010 1,04336611 0,99747793 0,9882574 1,0198051 
2011 1,00903185 0,99425654 0,9481669 1,0001549 

2012 1,04274022 1,00944103 1,0018105 0,9798412 

2013 1,02069395 1,01551124     
average 1,01148305 0,99683613 0,9744363 1,0237798 

    
 

• A straight line:  
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• A parabola:  
 • An exponential: 

• A hyperbola:  
 

The formulae used to determine the absolute subtractions of the possible trend curves are: 

o Straight curve: Δ  

o Parabola curve: Δ  

o Exponential curve: Δ  

o Hyperbolic curve: Δ  
 
Examples of calculation for absolute subtractions: 

- Straight curve: Δ  

- Parabola curve: 
 Δ  

- Exponential curve: 
- Δ  

- Hyperbolic curve: Δ  

After determining the absolute subtractions, the average for each possible trend curve is calculated. The 
formulae used for the calculation of the average are: 

o Straight curve: ( )1/2/31/2 ...
1
1 −Δ++Δ+Δ
−

= nnyyy
n

x  

o Parabola curve: ( ) ( ) ( )( )2...22
2
1 1/3/42/3 −Δ++Δ+Δ
−

= nnyyy
n

x  

o Exponential curve: ( )1/2/31/2 ln...lnln
1
1 −Δ++Δ+Δ
−

= nnyyy
n

x  

o Hyperbolic curve: ( )1/2/31/2 ...
1
1 −Δ++Δ+Δ
−

= nntytyty
n

x  

After calculating the average, the following step is to calculate the average linear deviations with the help of 
the following formulae: 

o Straight curve: ( ) ( )xyxyxy
n

xxMdx nn −Δ++−Δ+−Δ
−

=−= −1/2/31/2 ...
1
1

 

o Parabola curve: ( ) ( ) ( )( )xyxyxy
n

dx nn −Δ++−Δ+−Δ
−

= − 2...22
2
1 1/3/42/3  

o Exponential curve: ( )xyxyxy
n

dx nn −Δ++−Δ+−Δ
−

= −1/2/31/2 ln...lnln
1
1

 

o Hyperbolic curve: ( )xtyxtyxty
n

dx nn −Δ+−Δ+−Δ
−

= −1/2/31/2

1
1

 

Still, for a faster determination of these averages and deviations in the case of averages one may use the 
Average function and for average linear deviations the Avedev function found in the Microsoft Excel program.  
 The following stage in determining the forecast of the leverage effect consists in choosing the most probable 
trend curve. After calculating averages and deviations for each absolute subtraction one may pass to comparing the 
variation of subtractions. In order to determine the column with the smallest variation, the simple variation coefficient 
is used, calculated according to the formula: 
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 Subsequently, we have the following situation: 

- For the straight curve:  

- For the parabola curve:  

- For the exponential curve:  

- For the hyperbolic curve:  
The probable trend curve is that which has the smallest variation coefficient. Thus, the result is that the most 

probable trend curve is hyperbola, with a variation coefficient V(x) = 0,15458455. The following stage supposes the 
determination of parameters for the most probable trend curve, hyperbola. 

 The equation in the case of the hyperbolic trend is:
t
baT += . 

 For trend linearity, with the purpose of avoiding intricate calculations, the substitution 1/t = k is used, the 
equation becoming ( ) bkakT += , where, as in the case of linearity, the following formulae are to be obtained in 
order to determine parameters a and b: 

( )( )tyMa =  

( )[ ]
( )[ ]2kM
ktyMb
ʹ′

ʹ′
=  

 From calculations, the following parameters resulted: a = 7,9944226 and b = -1,043976. It is noticed that 
parameter b is smaller than 1, having a negative level, which means that in time the trend of the leverage effect is 
decreasing. 
 With a view to obtaining a forecast for a future value, of the leverage effect in our case, the future time (t+k) 
supposes the corresponding extrapolation of the trend: 
( ) ( )ktTkty p +=+  

 Currently, the extrapolation of the leverage effect size at the moment (t+k) is: T(t+k) = a + b/(t+k). Thus, for 
the year 2014, the quarterly trends of the leverage effect evolution are the following: 
T(21) = a + b/21 = 7,9944226 + (-1,043976)/21 = 7,94 
T(22) = a + b/22 = 7,9944226 + (-1,043976)/22 = 7,95 
T(23) = a + b/23 = 7,9944226 + (-1,043976)/23 = 7,95 
T(24) = a + b/24 = 7,9944226 + (-1,043976)/24 = 7,95 
 The following step is to correct these trends by reintroducing the seasonal character of the phenomenon, the 
correction being made with the help of the average seasonality coefficients: yp(t+k) *  . 
 Based on the above data, we have the following results: 
yp(21) = T(21) * = 7,74                 correspondent to quarter III of the year 2014 
yp(22) = T(22) *                            correspondent to quarter IV of the year 2014 
yp(23) = T(23) *  = 8,04                correspondent to quarter I of the year 2014 
yp(24) = T(24) *  = 7,92               correspondent to quarter II of the year 2014 
 
Therefore, the leverage effect during the quarters of the year 2014 will be: 
 

Table 4: Forecasting the leverage effect for the year 2014 
                                                                                                M.U.: percentage 
Year/Quarter I II III IV 

2014 8,04 7,92 7,74 8,13 
Source: personal projection 

 
 Comparing the forecast of leverage effect through moving average method with forecast of turnover by the 
same method, it results that it is a forecast of tool based on the annual financial statements. Also, comparing the 
forecast of leverage effect through moving average method with Markov chain method is found that the method of 
Markov chains predicts all posts by total and structure from both the balance sheet and profit and loss account (through 
matrix of transition probabilities), while moving averages predicts only a post (turnover in the profit and loss). 
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4. Final conclusions 
 

The use of the moving average method to forecast the leverage effect for the year 2014 is useful because it 
takes into consideration series of data about its records on a period of six years and on quarters. As it may be observed, 
in the year 2014, too, the trend of the leverage effect is similar to the previous year. During the first quarter of 2014, the 
level of the profitability indicator will increase in comparison with quarter IV of 2013, then there follows a descending 
trend for the two subsequent quarters, remaining that during the last quarter of 2014 to come back to values similar to 
the ones recorded at the beginning of the year. 

Using the forecast through method of moving average for turnover and prognosis of leverage effect through 
the same method, it is found that can be done forecast of a certain phenomenon only for the next year, as forecast 
through Markov chains. 

 
5.Bibliography 
 

[1]. Achim Monica Violeta, Financial and economic analysis, Risoprint Publishing House, 2009. 
[2]. Breaz Nicoleta, Introduction into Econometrics: Course and Seminar notes, Universitatea „1 Decembrie 

1918”, Alba Iulia Publishing House, 2009. 
[3]. Hada Teodor, Cioca Ionela Cornelia, Avram Teodora Maria, Dumitrescu Daniela Ionela, Financial 

Management - Theory and Practice, Aeternitas Publishing House, Alba Iulia, 2014. 
[4]. Hada Teodor, Halga Dana, Aspects regarding the forecast of the financial situations, balance sheet and profit 

and loss account through MARKOV Chains, The 19th International Scientific Conference Knowledge-Based 
Organization 13-15.03.2013, Revista Academia Forțelor Terestre no.1 /2013, Sibiu, p. 128-134. 

[5]. Hada Teodor, Toader Andreea, Aspects concerning the use of moving average in prognosis decisions on 
turnover, The Proceedings of the 6th International Conference on Globalization and Higher Education in 
Economics and Business Administration, GEBA, 2012, p. 989-997. 

[6]. Marinoiu Cristian, Modeling and forecasting the Gross Enrollment Ratio in Romania primary school, Annals 
of the „Constantin Brâncuși“ University of Târju Jiu, Economy Series, Issue 3/2014, p. 17-22. 

[7]. Tănăsescu Ana, Object oriented modelling, a modelling method of an economic organization activity, Annals 
of the „Constantin Brâncuși“ University of Târju Jiu, Economy Series, Special Issue/2014 – Information 
society and sustainable development, p. 275-281. 

[8]. Trenca Ioan, Financial Management Foundations, Casa Cărţii de Ştiinţă Publishing House, Cluj Napoca, 
2005. 

[9]. Vasile Cocriş, Dan Chirleşan, Bank Management and risk analysis in lending: theory and practical cases, 
Alexandru Ioan Cuza Publishing House, Iaşi, 2009. 

[10]. The National Bank of Romania, web-site: www.bnr.ro. 
 

 

286




