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 The forecast of public revenue is a key part in the budget process, becoming an 

instrument that supports public managers for making decisions regarding an appropriate 

budget execution. This research aims to determine the effectiveness of the Koyck 
model in predicting public revenues of the most populous counties in the state of Bahia, 

comparing it to the model adopted by the Federal Budget Secretariat (SOF). For data 

collection the predictions made by the municipalities surveyed during the year 2000-
2011 were analyzed. This required the implementation of a quantitative research that 

uses statistics facing econometrics, with documentary feature, which documents the 

estimates of the budgetary revenues of the municipalities surveyed, analyzed through 
the site of the Court of Accounts of the municipalities of Bahia (TCM-BA). The survey 

results showed that the Koyck model provided effectiveness on forecasts of budgetary 

revenues, compared to the model adopted by municipalities that are more susceptible to 
errors. The average error percentage of the municipalities for this research, using the 

methodology proposed by SOF, obtained an average percentage error of 13.21%, 

compared to the Koyck model that had a percentage of average error of 8.87%. It is 
observed that the methodology used by Koyck obtained efficacy in 104 (one hundred 

and four) of 144 (one hundred and forty-four) timeframes. It is concluded that the 

Koyck methodology is effective in the forecast of public revenue in the most populous 
counties in the state of Bahia. Therefore the development of new research in the area to 

improve the decision making of managers and an appropriate estimate of government 

revenue is necessary. 
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INTRODUCTION 

 

 The state uses tools to meet the social needs and with the rapid growth of population, the complexity of 

urbanization, increase in administrative functions needs, the concern of public managers in knowing how to 

administer and manage the resources that will be allocated to society is evident. Given this difficulty, public 

administrators fail to provide quality services for citizens, showing that it is necessary to improve the way the 

collection and investment of funds works for a good performance management. 

 In order to provide information to public administration for the allocation of resources, the Public 

Accounting becomes an instrument of great relevance for disclosure of information related to forecasting, 

revenue collection and expenditure binding facts as well as to control the financial, accounting and budget 

execution. 

 It is through this concept that comes the importance of the public budget, as a formal law which provides 

forecast for the revenues (raising taxes and contributions) and fixed costs (spending on works and services). It is 

used as a fundamental key to control the administration making it relevant to the process of managing, planning 

and establishing guidelines for entities in addition to serving as a tool for assessment, control and accountability 

of public management. The public budget for Scarpin and Slomski (2005, p.27) "is a constant part of the 

operational planning”. 

 With the advent of Complementary Law 101/2000 - Fiscal Responsibility Law - LRF became mandatory 

for public authorities a transparency in the form of forecasting and collection of public revenue and control 
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public spending. In this sense, the LRF becomes effective so that the plans of government actions that are within 

the budget are achieved efficiently at the time of its execution and so with good quality to meet the needs of the 

population. 

 The management control is another tool that helps in adjusting the revenue estimates. According to Frezatti 

et al, (2009), the management control develops activities which ensure that management plans are achieved by 

the organization and thus provide the manager the best way for making decisions capable of carrying out 

strategic plans for the future. 

 Given this context, a major impasse arises in the proper conduct of the public budget, because managers 

need to pay attention to the forecast of public revenue. According to the Law 4.320/1964 (Brazil, 1964) is the 

responsibility of fiscal management a correct estimate and collection of revenue, so that they can develop the 

action plans of the government. 

 The projection for the realization of the estimated revenue is performed with the aid of statistical and 

mathematical data. Under federal aspect of the model for projections of budget revenues will talk of historical 

series of collections from previous years, and the the Federal Budget Secretariat - SOF the agency responsible 

for performing the procedures projections of future revenues, the model used is in compliance with LRF and 

adopted in all public administration entities, whether Federal, State or Municipal level.  

 However, other methods can be adopted to forecast government revenues, as long as they are effective as to 

its applicability. The model developed by Koyck in 1954, is one of these methodologies which can contribute to 

a better performance in estimated revenues. 

 Studies conducted adopting Koyck model describes that the methodology is used by a bivariate regression 

in conjunction with techniques of Econometrics, making it an excellent tool for predicting economic outcomes 

and estimates of revenues (Zonatto et al,, 2012).  

 Considering that other methods can be adopted for effectively forecasting government revenue, we have the 

following research problem: How can the Koyck model contribute to the effectiveness of government revenue 

forecasts in the most populous counties in the state of Bahia, compared to the model adopted by the Federal 

Budget Secretariat? Thus the aim of this study is to verify the effectiveness of the Koyck model in predicting 

public revenues of the most populous counties in the state of Bahia, compared to the model adopted by the 

Federal Budget Secretariat. 

 In real terms, it seeks to: analyze the performance of the Koyck model in predicting government revenue in 

the years 2000 to 2011 and see how the forecast of budgetary revenues through the methodology adopted by the 

SOF is conducted. 

 The study is justified by the importance of the topic, which aims to demonstrate the use of a methodology 

able to provide improvements in the management process and forecast government revenues in the twelve 

largest cities in the state of Bahia, as well as support managers in public administration, whether Federal, State 

or Municipal in choosing the best path for future decision-making entity. In addition to contributing to future 

work toward this research thematic. 

 The article is structured into five topics, plus this introduction, the topic 2 that addresses the theoretical 

foundation, followed by the topic 3, which describes the methodology used in the research, and finally the topics 

4 and 5, which will be present analysis of data and conclusion. 

 

Theoretical base: 

Forecast of public revenue: 

 There is growing pressure from society to city managers to efficiently manage and be effective as to the 

allocation of resources to meet the needs of collective interest (Santos & Alves, 2009). 

 Given this statement, Cruz et al (2009) conceptualizes the public budget emerged from political and social 

struggles, with the objective of disciplining the government's actions and to demand a plan of how they would 

be allocate financial resources and raising revenue to cover government spending. 

 The forecast of public revenue becomes a great instrument capable of substantiating budgeting, being of 

great relevance to the government budget process. This sets Costa (2011, p.14), the forecast of revenue "is part 

of the budgeting process, exercising an important role in financial management." 

 According to the LRF there must be a balance in the revenue collected and expenditure incurred and thus 

have a control. For Costa (2011), it is appropriate to conduct a correct projection of budget revenue for the 

expenditure can be established in accordance with the Annual Budget Law and its execution, it is clear that the 

function of the forecast revenue for the allocation of public spending. 

 The budgetary forecast projected by methodologies, able to correctly estimate data that may provide 

efficacy in public funds intended for the people, should be properly planned so that the estimate will not cause a 

deficiency in future revenues, causing a budgetary deficit. This happens when the county raises less than 

expected. To Zonatto and Hein (2013, p. 103) "an effective prediction becomes possible proper planning, which 

consequently will provide greater transparency in the allocation of public resources”. 
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 Santiago and Duarte (2006) reinforce the idea that a deep understanding of revenue to be collected is 

necessary so that plans can be realized and the budget is fundamental to the preparation of planning and 

implementing programs and actions of the government. 

 Rocha (2008) sets in his line of research conducted in the State of Rio Grande do Norte, regarding the level 

of efficiency of forecasting and collection of public revenues, the estimates become quality when they are 

chosen for good estimation techniques for budgeting, being adequate to each budget entity. 

 According to Liebel (2004), the predictions are essential for decision making by managers who depend on 

public revenue to the realization of government programs, indicating that an improved prediction can 

substantiate a more realistic budget. 

 Considering the above, the forecast is a methodological process anchored by statistical tools, which use 

techniques of past events and econometric modeling, so that they can achieve predictions that meet suitable 

future revenue. A valid budget preparation is needed to collect those funds, which should be in accordance to 

the provisions contained in the LRF. 

 

Koyck Model: 

 Developed by Leendert Marinus Koyck in 1954, this model uses statistical data to estimate distributed lag 

econometric financial results. The Koyck model was adopted in research Oest and Franses (2004), in which the 

authors used this model to establish the link between sales and advertising, involving possible variables to make 

a comparison of current sales due to current levels of advertising and past. The Koyck transformation, as cited 

by the authors was used to estimate the efficiency level of advertising to sales. 

 Pineda (1999 cited in Cunha et al, 2013) describes the Koyck model as a linear bivariate regression that 

allows the estimation of economic outcome, based on results from previous periods being a model capable of 

making predictions. 

 To Martins (2010), the Koyck model uses simple parameters for conducting projections, facilitating the 

realization of the estimate without losing its structure during the simplification processs. As for Oest and 

Franses (2004), applying the model in the market is more complicated since the estimates for parameters require 

imposing restrictions on the parameters of an appropriate estimate routine. 

 The Koyck model adopts a methodology facing econometrics, which is related to mathematical and 

statistical methods, that seeks economic concepts, and use multiple linear regression tools. According to Ravines 

(2006), the Koyck transformation involves a parametric constraint that should be considered for reasons of 

efficiency and, secondly, its statistics. This author points out that the use of distributed lag models may be 

necessary to assume that over time the effects of past values may decrease. 

 According to Martins (2010), Koyck adopts the following formula for achieving economic estimates: 

  

 t =   i+1t+ i +t  

 i=0 

                Equation (1) 

 

 The formula undergoes some changes that most fits Koyck model related literature is the following 

equation: 

 

Yt = α + β1 t + β1λXt-1+ β1λ
2

 xt-2+...+β 1 λ
n
t-n +... ɛt 

                Equation (2) 

 

 Based on the above equation and multiplying by all the same, λ obtained: 

 

λYt-1= λα + λβ1 t-1 + β1 λ
2
t-2 + ... β1 λ

 n-1
t-n-1 . +.. +λɛt-1.  

                Equation (3) 

 

 Just after this change the equation is subtracted trims facilitate the calculation of the coefficients, obtaining: 

 

Yt - λYt-1= α(1-λ)+ β1 t + ɛt - λɛt-1           Equation (4) 

 

 Thus, after formulating the equation, we obtain the following expression: 

 

Yt = α* + λYt-1 + β1 t + ɛ*t 

                 Equation (5) 

 Since α* = (1- λ) and ɛ*t = ɛt - λɛt-1; 

 Yt = Value that suitor estimate 

 α*= Related to grade level 
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 t = Variable time 

 Yt-1 = Value runs 

 β1 = Relation with the independent variable for calculating the estimated value 

 λ = Controls the influence of the amount recorded for the following period. 

 

 According to Martins (2010), this procedure was presented by Koyck, normally called transformation 

Koyck. The model presented is an excellent tool for performing forecast of public revenue which enables to 

achieve results through statistical calculations. 

 There are several research focused on the use of this methodology in seeking within the model of 

econometrics estimate by a bivariate linear regression, using variables that can reach a result that satisfies the 

economic future projections. Some studies were developed using Koyck model for analysis of relationships on 

advertising and sales, economy and agriculture among others. Many authors portray in his research that this 

model can provide better estimates and assist managers in future projections (Ravines, 2006; Martins, 2010; 

Cunha et al, 2013;. Lemgruber, 1975; Franses & Oest, 2004).  

 To Lemgruber (1975), the transformation of Koyck model has better performance and encouraging methods 

for the estimation and structure delays geometrically distributed without requiring loss in degrees of freedom 

and thus contribute to decision making. 

 

Federal Budget Secretariat - Sof in the Estimated Public Revenue Point of View: 
 For better transparency in the budget process of the Union and all levels of government, the SOF develops 

strategies for improving the effectiveness and monitoring of planning and budget execution, clearly guaranteed 

to society that the commitments outlined by the budget will be achieved. 

 As SOF Manual (2012), the main activity performed by the body's coordination and preparation of the 

general budget of the Union, as well as the monitoring of execution and balance of public accounts. 

 Santiago and Duarte (2011) conceptualize that the balance of these public accounts there must be an 

estimate of revenue that makes the management and efficient budgeting process. These authors point out that the 

estimates of the revenue takes into account their own origins. Thus, managers need to create their own 

methodologies that allow knowledge of the revenue forecasting process. 

 The SOF determining in its specific manual for the preparation of forecasts of revenue the following 

position: 

 On the federal level, the revenue projection methodology seeks to assimilate the behavior of the collection 

of certain revenues in previous years in order to design it for the next period, with the aid of statistical and 

mathematical models. The search of the model will depend on the behavior of the time series of fundraising and 

budget information provided by bodies or collectors units involved in the process (SOF, 2012). 

 Given the above, it is evident that it is the obligation of SOF projections for revenue estimates, leaving the 

body a correct prediction that does not entail a shortfall in revenue collection. For Costa (2011), the public entity 

is who makes the best way to estimate revenues. To project this estimate is accurate, the method used is in 

accordance with the kind of budget revenues and evaluated the most appropriate mathematical model as 

historical series of fundraising. 

 The methodology for projections as the manual is quite simple and adopts an incremental model in 

forecasting revenue and its revenue base period of collection of previous years. The method may be translated 

by the formula: 

 

Pm (t) = A m (T-1) * (1+EP) * (1+EQ) * (1+EL)* (1 + EE)  

    Equation (6) 

 Pm (t) = Prediction of monthly Revenue at time t. (estimated revenues) 

 Am = Monthly Fundraising; 

 (T-1) = Previous period; 

 (1+EP) = Price Variance - adjustment index recipe for rising or falling prices;  

 (1+EQ) = Variation in Quantity - index increase or decrease the real economy; 

 (1+EL) = Effect Legislation - rate of variation of the revenue per change in legislation; 

 (1+EE) = Variation of the error in the projection. 

 

 The prediction made by the SOF is made by seasonality, so the projection will depend on the behavior of 

the collection over the months and the historical series of the collection of other periods. The SOF uses as a 

basis for calculating the separate collection month to month and makes the estimation for the respective months 

of the following year thereby obtaining one seasonal projection. 
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Recent Publications on the Research Área: 

 Frame 1 presents a summary of key articles related to the topic of this study. The goal, problem and results 

of the studies were evident. 

 
Frame 1: Recent publications on the research line 

Authors Title of article Theme approached and Results Found 

Scarpin & Slomki 

(2000) 

The accuracy of budget 

revenues before and after the 
Fiscal Responsibility Law. 

The research aims to analyze public budgets in a midsize city to determine 

whether the relationship between budgetary revenues expected and achieved. 
The results show that an improvement in the relationship between expected 

revenues and in the period after the implementation of LFR. The authors 

recommend further research to verify the reasons which led the government 
to this oversizing is required estimates. 

Santana et al, (2007) Effectiveness Municipal 

Budget: Impacts Produced By 
Law 

Fiscal Responsibility. 

The study aims to determine whether the commandments of LRF, linked to 

planning policy are being used as a way to ensure that the planned and 
budgeted materializes or if the budget is still being looked at, too, as a "work 

of fiction" due to its limited use in practice. 

The counties from Paraiba were not affected by the rules imposed by the 
Fiscal Responsibility Law, when compared to the financial year 1999 to the 

year 2001. Already in 2004 it was observed that there were differences 

statistically significant between the level of budget variation in efficacy 
between fixed costs and running costs. 

Castanho, Hespanha 

Brasil & Samohyl 

(2011) 

Estimated Tax: The ICMS in 

the State of Espírito Santo 

The research is focused on an analysis of the time series of the ICMS 

collection of State of the Holy Spirit, in the period 2000-2009 and make 

forecasts using econometric models and series aimed at choosing a 
forecasting model that best fits the characteristics economic ICMS in the 

state. 
The research findings conclude that the econometric models used in the 

study, despite the difficulties of development presented can be applied both 

in the medium and long term to define policies and government planning, 
since the causal variables are relevant and well identified and there data in 

quantity and quality required. 

Pessoa, Coronel & 

Lima (2013) 

Forecast ICMS tax for the 

state of Minas Gerais: A 
comparison between ARIMA 

and ARFIMA models. 

The research aims to model the number of ICMS in the state of Minas Gerais 

order to provide an appropriate forecasting model series. Was used as a 
methodology of analysis models auto regressive integrated moving average 

(ARIMA) and was later considered the presence of long memory by auto 

regressive fractionally integrated moving average models (ARFIMA) with 
the aim of comparing the performance of an other. 

The information criteria CIA and CIB indicated ARIMA and ARFIMA 

models as the best fit. When comparing both the ARIMA model 
outperformed the ARFIMA performance criteria RQEMP, EAMP and CDT, 

while the ARFIMA model was the best criterion EAMPP. The estimated 

models had a good fit to the data and proved to be useful tools to predict 
future values of the series of ICMS. 

Zonatto & Hein 

(2013) 

Effectiveness of the estimates 

in the budget of the counties 
from Rio Grande do Sul: an 

empirical investigation of the 

financial years 2005 to 2009 
using the cluster analysis. 

Analyzed the effectiveness of the estimates in the budget of the cities in the 

state in the period between the years 2005 and 2009 
Concluded that the predictions made by most municipalities in the study 

were not effective. Consequently, it became necessary to managers making 

adjustments in the planning accomplished, as well as the reestablishment of 
budget forecasts made and reallocation of resources, in order to avoid 

penalties to the manager, according to the Law of Fiscal Responsibility. 

Zonatto, Rodrigues 
Junior & Toledo 

Filho (2013) 

Application of the Koyck 
model in predicting Public 

Revenue: an analysis of 

budget forecasts made by the 
ten largest cities by 

population in the state of Rio 

Grande do Sul 

Verified the performance of the Koyck model in predicting public revenues 
of the top ten counties in the State of Rio Grande do Sul population, 

compared to the current forecast model used by these municipalities. 

The results show that in the analyzed period (2005-2009), the average error 
of these municipalities, using the methodology established by the Secretary 

of the Federal Budget (2010), was 14.26%, while the average percentage 

error evidenced from the application of Koyck model was 6.13%. Although 
there have been no historical data from past periods when analyzed, to which 

the municipalities had when performing their predictions, it is observed that 

the Koyck method provided better estimates of revenue. 

Source: Authors 

 

Metodologic Procedure: 

 This research was developed with the goal of using the Koyck model in forecasting budget revenues of the 

most populous counties in the state of Bahia, in order to compare this model with the one adopted by SOF, 

against the budget estimate. To achieve the objectives of this study, it was necessary to conduct a descriptive 

research. As Gil (1996), this type of research describes characteristics of a given population or phenomenon or 

establish relationships between variables. 

 Regarding the approach of the problem, the search is set to a quantitative analysis. The procedure of 

collecting survey data is characterized as documentary. Materials based on reports issued by the Court of 

Accounts of the State of Bahia will be analyzed to ascertain the achievement of the forecast of public revenue of 
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the most populous counties of Bahia, following a descending order. 

 The study of public revenue forecast was conducted in 12 counties in the state of Bahia, along with data 

taken from the site of the Court of Accounts of the Counties (TCM). According to IBGE, the state has 417 

counties, the largest in the Northeast. For the study, the selection of the sample was composed of the most 

populous cities, in total were analyzed 12: Salvador, Feira de Santana, Vitoria da Conquista; Camacari; Itabuna; 

Juazeiro; Islanders; Lauro de Freitas; Jequie; Teixeira de Freitas; Alagoinhas and Barriers 

 We sought to determine the projection used by the Federal Budget Secretariat (SOF) to perform the 

prediction of the public revenue of the counties surveyed. Therefore, performed a survey of the benefits of 

annual reports available on the TCM – BA website in the period 2000-2011, in which the values of the 

prediction and collection of revenue were extracted. 

 It is worth mentioning, it was not possible new estimates for the year 2012, as there were not enough data 

found in the portal of TCM - BA, to the date of this research. 

 For the realization of this prediction a statistical regression analysis will be used, based on the coefficients 

adopted by Koyck model. Thus the prediction performed for each county in this study was described as follows 

in Table 1. 

 
Table 1: Revenues collected annually Counties Searches. 

Year Forecast Revenue collects the years included between : 

2000 1998 to 2000 

2001 1999 to 2000 

2002 1999 to 2001 

2003 1999 to 2002 

2004 1999 to 2003 

2005 1999 to 2004 

2006 1999 to 2005 

2007 1999 to 2006 

2008 1999 to 2007 

2009 1999 to 2008 

2010 1999 to 2009 

2011 1999 to 2010 

Source: Authors. 

 

 To answer the research problem, the projections of the respective counties were recalculated based on the 

years analyzed, through a regression analysis according to the model Koyck. After completing the new 

projections, the results will be compared with the projection made by the methodology adopted by the Federal 

Budget Secretariat, used by the counties examined in this study. 

 Hypotheses have been proposed to subsidize the questions of the study with the aim of achieving the 

objectives and the alignment of the research problem. Two hypotheses guided the development of the empirical 

analysis. 

 The first hypothesis, named H1, states that there are errors in budget forecasts made by counties in studies 

that adopt the methodology conducted by SOF, compared to other models of distributed lag (ARDL) used to 

perform budget forecasting. 

 The sustain of this hypothesis is anchored in the fact when performing estimates by estimation it is 

susceptible to errors due to seasonality by using a period of insufficient historical data. 

 It is hoped that by using longer periods of storage prior years to make projections of public revenues 

proposed by the research model, the prediction is grounded in reliable data capable of providing the best 

managers estimated revenue to be collected in the coming years. 

 Study by Zonatto et al, (2012) describes that the method Koyck is an excellent tool to aid in forecasting and 

decision making, which uses technique based on multiple linear regression, in which use of a large number of 

observations with data from past events, enabling minimizing the effects of seasonality and errors in forecasts of 

budget revenues. 

 

Data Analysis: 

 The methodology proposed by the research seeks to examine the predictions of the public revenue of twelve 

(12) major cities, based on population, in the State of Bahia population. The analysis began by collecting data as 

outlined by research to verify the efficacy of the model in predicting Koyck government revenues in counties, 

compared to the model adopted by the Secretary of the Federal Budget, after the collected data, goal was 

followed in the analysis results. 

 Initially, the counties analyzed are discriminated in Table 2, their characterization is presented as the 

number of the population and the area of the territorial unit, with the municipalities occupy 4.94% of the 

territory of the State of Bahia. 
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Table 2: Cities Analyzed. 

County Population 2010 Territorial 

unit area (km2) 

% of the state population % of the State area 

Salvador 2.675.656 693 19,09% 0,12% 

Feira de Santana 556.642 1.338 3,97% 0,24% 

Vitoria da Conquista 306.866 3.357 2,19% 0,59% 

Camaçari 242.970 785 1,73% 0,14% 

Itabuna 204.667 432 1,46% 0,08% 

Juazeiro 197.965 6.501 1,41% 1,15% 

Ilhéus 184.236 1.760 1,31% 0,31% 

Lauro de Freitas 163.449 57 1,17% 0,01% 

Jequié 151.895 3.227 1,08% 0,57% 

Alagoinhas 141.949 752 1,01% 0,13% 

Teixeira de Freitas 138.341 1.164 0,99% 0,21% 

Barreiras 137.427 7.859 0,98% 1,39% 

Total 5.102.063 28.125 36,39% 4,94% 

Source: IBGE 

 

 It is worth mentioning that the State of Bahia, according to the IBGE, has 417 counties. It is worth noting 

that the sample of this research focuses on 36.39% of the state population, contributing greatly to the economic 

and financial growth.  

 Salvador is the city that has the largest number in population having approximately 19.09% of the 

inhabitants, being the state capital, has strong influences in the collection of public revenues, the largest in the 

collection of taxes. 

 After analyzing the configuration of twelve (12) counties in Bahia larger population, we proceeded with the 

implementation of Koyck model of the information collected budgetary provision of these counties. The 

information generated by the analysis and the results from applying the methodology provided in the model 

Koyck revenue figures of the years 2000 to 2011 were compared with the prediction made by counties.  

 With the results of the analyzed cities were discriminated errors received from the application of Koyck 

errors compared to the methodology used by the counties. The table below shows the results pertaining to the 

municipalities examined, analyzing the best methodology to forecast revenue for years considered (2001-2011). 

 
Table 3: Results the best methodology to forecast analyzed in cities. 

Year Estimated 

Revenue – SOF 

Estimated Revenue 

– Koyck 

Revenue Collected Forecast error made 

by the County 

Error of the prediction 

Koyck Model 

% 

County 

Error 

% Koyck 

Error 

Best 

Predicti

on 

Salvador 25.114.602.00 22.310.044.000 22.343.828.893 2.770.773.107,07 1.884.682.259,05 11,83% 8,79% Koyck 

Feira de 

Santana 

3.737.570.981 3.633.404.000 3.519.006.828 284.681.982,60 182.946.702,62 9,21% 5,95% Koyck 

Vitoria da 

Conquista 

2.457.035.180 2.584.242.000 2.416.220.442 284.175.641,67 168.883.501,08 11,34% 8,35% SOF 

Camaçari 4.575.713.918 4.882.999.000 4.772.113.164 555.419.249,78 340.268.323,52 12,59% 6,63% Koyck 

Itabuna 2.306.792.947 2.103.766.000 1.860.973.960 460.851.635,43 247.587.488,21 17,17% 11,15% Koyck 

Juazeiro 1.716.239.467 1.536.220.600 1.608.599.188 158.489.756,63 110.367.662,13 10,21% 8,82% Koyck 

Ilhéus 2.014.676.600 1.703.619.910 1.626.833.449 387.843.150,89 146.156.753,39 19,66% 9,16% Koyck 

Lauro de 

Freitas 

1.933.995.499 1.774.342.000 1.631.462.730 330.792.295,49 240.219.914,01 21,87% 18,20% Koyck 

Jequié 1.363.713.947 1.374.234..000 1.417.609.259 179.666.703,34 112.683.543,18 14,23% 8,7% Koyck 

Alagoinhas 1.137.441.817 1.123.477.000 110.7148.817 -33.971.002,25 -10204104,19 8,82% 5,08% SOF 

Teixeira de 

Freitas 

878.781.066 892.276.000 897.568.162,7 18.787.097,00 5.292.162,68 9,37% 4,96% Koyck 

Barreiras 1.150.518.352 1.153.778.000 1.264.672.887 114.154.535,00 110.894.886,7 13,28% 10,73% Koyck 

Source: Authors. 

 

 According to Table 3, relating to municipalities in this study, the estimated revenue from the methodology 

Koyck and SOF adopted by the municipality differences are presented. Also in this table are shown the 

differences in relation to the average forecast errors of revenue realized by the two methodologies. 

 In general, it was found that the counties have a very high margin of error, especially in the city of Lauro de 

Freitas, where the percentage was 21.87%. 

 Therefore, it can be seen that the average error Koyck model is 8.87 percentage points, compared to the 

recommended state model that takes into average error of 13.21 percentage points, a difference of 4.34 

percentage points 

 Analyzing the results of Table 3, it becomes possible to identify by percentage margin of error, the Koyck 

model provided better predictions for each county studied, there has been a decrease in the average errors 

compared to the model adopted by counties. Through the application of Koyck model, the percentage of errors 

of estimates of the revenue of each municipality decreased compared to the model adopted by counties. Only in 

Juazeiro, the methodologies had a balance of errors, with a minimum difference of 1.39 percentage points. In the 

other municipalities, the methodology of applying the model Koyck brought better results. Note that the 

methodology used by the counties to forecast revenue is more susceptible to errors. 

 These results demonstrate that the Koyck model provided better estimates of government revenue in the 12 
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twelve largest counties in the state of Bahia examined in this study. 

 

Performance Methodologies for the year analyzed: 

 The Table 4 shows the results of the methodology provided better forecasts in each year analyzed and 

researched the county. 

 
Table 4: Results by Years 

City 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Salvador Koyck Koyck SOF SOF Koyck Koyck Koyck SOF Koyck Koyck Koyck SOF 

Feira de 

Santana 

_____ Koyck Koyck Koyck SOF SOF SOF SOF SOF SOF Koyck Koyck 

Vitoria da 

Conquista 

Koyck Koyck Koyck SOF Koyck Koyck SOF SOF Koyck Koyck SOF Koyck 

Camaçari Koyck Koyck Koyck Koyck SOF Koyck Koyck Koyck Koyck SOF Koyck Koyck 

Juazeiro SOF SOF Koyck Koyck Koyck SOF Koyck Koyck SOF _____ Koyck Koyck 

Ilhéus Koyck Koyck Koyck Koyck Koyck Koyck SOF Koyck SOF Koyck Koyck Koyck 

Lauro de 

Freitas 

Koyck Koyck Koyck SOF SOF Koyck Koyck SOF Koyck Koyck Koyck Koyck 

Jequié SOF Koyck SOF Koyck Koyck Koyck Koyck SOF Koyck Koyck Koyck Koyck 

Alagoinhas Koyck SOF Koyck Koyck SOF Koyck Koyck Koyck Koyck Koyck Koyck Koyck 

Teixeira de 

Freitas 

Koyck SOF Koyck Koyck Koyck Koyck SOF Koyck Koyck Koyck Koyck SOF 

Barreiras Koyck SOF Koyck Koyck Koyck Koyck Koyck SOF Koyck SOF SOF SOF 

Source: Search Result. 

 

 Analyzing Table 4 is possible to check that the Koyck model in each year analyzed had a superior 

performance compared to the method adopted by counties. Only in 2007, the model adopted by the counties had 

a better performance, this fact is explained by the advent of the growth of the state after the global crisis, in 

which the government took proportions to combat evasion of revenue, maintenance of fiscal balance , 

implementation of modernization projects and qualification of servers for transparent management (Bahia 

Finance and Taxes - Sefaz, 2007). It appears that the Koyck model achieved a better performance in estimated 

revenue in 11 years of the municipalities analyzed. 

 In general, the search result shows that the Koyck model can provide better estimated revenue. 144 periods 

designed by counties were analyzed, and the best estimates Koyck model offered in one hundred and four (104), 

an average 72.2% of the analyzed periods, thus proving its effectiveness fronts the model adopted by the 

Secretary of the Federal Budget. 

 The results of this research confirms that Koyck model is an effective tool for forecasting government 

revenue, in which the research findings corroborate the hypotheses of the study, the more data from past events 

will be the best estimates of the revenues, and the use of methodologies auto regressive distributed lag models 

with smaller (ARDL) will be accrued in the forecast errors. 

 

Conclusion: 

 In order to provide social welfare, public officials seek to use tools capable of allocating public resources so 

they can get a better result at a lower cost. To have a satisfactory result that the State must conduct proper 

budget planning, especially regarding the proper conduct of government revenue forecasting. 

 This study aimed to verify the effectiveness of the Koyck model in budget revenues of the most populous 

counties in the state of Bahia. The model works with facing econometrics statistical and mathematical data, 

which seeks to relate economic concepts with statistical aiming to predict future events model. It is an 

autoregressive distributed lag model, able to use a longer space for the realization of the projections of budget 

revenues. 

 Revenues of twelve (12) major cities were analyzed in the State of Bahia population: Salvador; Feira de 

Santana, Vitoria da Conquista; Camacari; Itabuna; Juazeiro; Islanders; Lauro de Freitas; Jequie; Alagoinhas; 

Teixeira de Freitas and Barriers, covering 36.39% of the state population. 

 To achieve the research goal, were initially collected from the site of the Court of Accounts of the counties 

values related to budget estimates, for the period 2000 to 2011since amounts related the year 2012 were not 

disclosed. 

 The results showed that the average error of the counties for this research, using the methodology proposed 

by the Secretary of the Federal Budget, was 13.21%, compared to Koyck model, which had a percentage of 

average error of 8.87%. It is observed that the methodology used by Koyck model provided estimates of 

effectiveness in budget revenues in 104 (one hundred and four) of 144 (one hundred and forty-four) timeframes. 

 The findings of this research confirm that the objective was achieved. The methodology proposed by the 

study provided estimates of effectiveness in government revenue in the twelve largest cities, in terms of 

population, of the State of Bahia and contributes to that managers can achieve better prediction and 
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improvement in the budget process. 

 Regarding the problem that guided this work it was concluded that the Koyk model contributes to 

effectiveness of budget revenues, and contribute to the use of methodology autoregressive model and bivariate 

linear equations, providing a satisfactory result in budget forecasts. The model when drafting the budget 

forecasts using data of more than proposed by the Federal Budget Secretariat sample space, proving its 

effectiveness in reducing errors by seasonality as appropriate to the reality of the municipality prediction. 

 The empirical results confirmed the hypotheses, given that by estimating with space of time, the better the 

projection made in adopting and using new methodologies is effective for decreasing errors by seasonality in 

counties surveyed. 

 This study may contribute to that public managers have the knowledge of new methodologies able to 

provide better performance in the collection of public revenues. This study also subsidizes in planning and 

management for future estimates, with development of effective methodologies to provide the manager with 

better decision-making, as a proper budget execution.  

 The limitation of the research is given by the extension of the analyzed sample space. The predictions made 

in counties are available on website of the Court of Accounts of the counties of Bahia since 2000, making the 

sample period limits to lower temporal projection for investigation of research. Besides that in some years not 

surveyed values on the collection and revenue forecasting were found. 

 It is recommended to perform other research focused on the study estimates of government revenue. It is 

observed that there are few studies on the topic and the development of future research will contribute to 

improving the budget process and to better predict revenue. In addition to making appropriate the use of new 

methodologies for contribution this subject area. 
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