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 The ARIMA model (Auto-Regressive Integrated Moving Average) is used to describe 
the behavior series, where the observed errors are autocorrelated and interfere with the 

development process. This work is to create an ARIMA model and then use the MAPE 

(Mean Absolute Percentage Error) as model validation method. The data are the 

number of patents monthly deposits collected in the portal INPI (National Institute of 

Industrial Property) after the Innovation Law (12/2004), corresponding to the period 
from December 2004 to June 2013. The work aims to study the behavior of the number 

of patent deposits in Brazil and find relevant the data frequency. Held analysis based on 

statistical tests, it can be seen that the best model found for the studied series was 
SARIMA (2,1,0) (1,1,0) and its (MAPE = 4.67%) showing a good fit and predictive 

power of the model. 

 

 
© 2015 AENSI Publisher All rights reserved. 

To Cite This Article: Alberth Almeida Amorim Souza, Jonas Pedro Fabris, Mariane Camargo Priesnitz, Suzana Leitão Russo., The 

Evolution of Patent Deposit in Brazil After the Innovation Law. Aust. J. Basic & Appl. Sci., 9(31): 212-215, 2015 

 

INTRODUCTION 

 

With the Technological Innovation Law (Law 

no. 10,973 of December 2, 2004), the Brazilian 

government establishes support measures for 

innovation and scientific and technological research 

in the production environment, with a view to 

capacity building and technological autonomy and 

industrial development of the country, encouraging 

the creation of specialized and cooperative 

innovation environments. Given the enormous 

change observed in the social, political and 

especially contemporary financial, companies have 

operated in increasingly competitive environments 

and marked increasingly demanding (PORTO, 2011). 

According to Silva et al (2008), "It is not enough to 

provide quality to customers. Many companies that 

produce products or offer quality services perished in 

recent years in view of the lack of innovation 

perceived by their customers. " 

In order to become competitive, modern 

organizations must be geared towards the continuous 

insertion of new items in its portfolio of goods and 

services as well as to the improvement of its 

production processes, seeking to make them more 

effective (JR, 2011 ). 

 

Theorical Conceptions: 

Time series analysis aims: to analyze the 

generating mechanism of the series; predict values of 

the series; explain the behavior of the series; seek 

relevant frequencies in the data (RUSSO, et al, 

2012). Time series are composed of four components 

(WERNER and RIBEIRO, 2003): 

a) Alignment: checking the direction of 

movement of the series over several years; 

b) Cycle: variations that even though periodic 

are not associated with any measure of time 

c) Seasonality: changes that occur periodically 

(weekly, monthly, annual, etc.); 

d) random noise: independent variables with 

mean and constant variance. 

 

Thus, ARIMA models are included in (BOX et 

al, 1994): 

 -model auto - regressive of order p - AR (p): 

used when there are correlations between the data, 

the autoregressive process is used when the value of 

a variable Y in period t depends on its value in the 

previous period (t-1) and a random term; 

-model moving average of order q - MA (q): 

used when there is autocorrelation between waste, ie 

there is a relationship of dependency between errors 

set in past periods; 

-model auto-regressive moving average - 

ARMA (p, q): used when there is autocorrelation 

between data and autocorrelation between residues; 

-model auto-regressive integrated moving 

average - ARIMA (p, d, q): Used in non-stationary 

series.  
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Box and Jenkins methodology: 

The Box and Jenkins methodology is based on 

the elaboration of an iterative cycle, which cycle 

stages are: specification, identification, estimation, 

verification and forecast (FERRAZ, et al, 2009). The 

Box and Jenkins models exploit the autocorrelation 

structure of stochastic time series data generator 

(MINGOTI, 2002). For a good adjustment of the Box 

and Jenkins model, it is necessary to use techniques 

wherein the residual structure is a white noise, i.e., 

that the residue is an independent and identically 

distributed random variable (SAFADI, 2004). 

The Box and Jenkins models are known for 

ARIMA (Auto Regressive Integrated Moving 

Averages) are mathematical models that aim to 

capture the behavior of serial correlation or 

autocorrelation between the time series values and 

based on that behavior make predictions (RIBEIRO, 

2003). 

Seasonal models are a combination of the 

ARIMA models more seasonality, represented by 

SARIMA (auto-regressive integrated moving 

average seasonal), these models feature a non-

seasonal part with parameters p, d, q, and a seasonal 

part with parameters P , D, Q (FERRAZ, et al, 2009). 

 

Methodology: 

The data set was acquired by the portal of the 

National Institute of Industrial Property and 

correspond to the period from December 2004 (when 

the law came into force establishing measures for 

encouraging innovation and scientific and 

technological research) until June 2013. descriptive 

data analysis was done through charts and tables. 

Then it used the time series technique to forecast the 

data and used Box-Jenkins models, which determine 

through MAPE (Mean Absolute Percentage Error) 

the best model for the series under study. The 

software used for the analysis of statistical measures 

was the STATISTICA 11. 

 

Results: 

Calculations were performed using 103 months 

(December 2004 to June 2013) and obtained an 

average of 2317.04 monthly deposits, whose month 

with less deposits was January 2005 with 1537 

deposits, and more deposits was in December 2009 

to 3277 deposits. The coefficient of variation was 

low (15.10%), showing that the right represents the 

average database. Analyzing annual averages, it is 

clear that the number of deposits increased from 

2005 to 2010, but in the following years there was a 

decrease. According to the Innovation Agency 

UFScar, this drop can be explained by low economic 

growth, this negative trend in innovation can 

continue while the economy is shrinking. 

 

 

 

 
Fig. 1: Data Series 

 

Figures 2 and 3 show the correlation coefficients are outside the confidence limits. 

 

 

 
 

Fig. 2: Autocorrelation Function 
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Fig. 3: Autocorrelation Parcial Function 

 

Several tests were performed in Box and Jenkins 

methodology, the best model was found the 

SARIMA (2,1,0), (1,1,0), which presented MAPE of  

4.67%. It was also observed auto-correlation and 

partial auto-correlation (Figure 4 and 5). The 

correlation coefficients are close to zero indicating 

complete absence of correlation, it is noticed that the 

found model is good for the deposit of predictions.

 

 

 
 

Fig. 4: Autocorrelation Function 

 

 

 
 

Fig. 5: Autocorrelation Parcial Function 

 

The forecasts were based on the last 5 months 

(June, May, April, March and February 2013). The 

predicted values compared to those observed had a 

small mistake, it shows that the model found fits well 

the series as follows in Table 1 
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Table 1: Forecast 

Forecast  Observed Residue 

2241,616 2165,000 0,035389 
2723,342 2761,000 0,013639 

1972,581 2116,000 0,067778 

1996,379 1906,000 0,047418 
1854,654 1993,000 0,069416 

     

Conclusions: 

This study was prepared in ojective to test the 

applicability of ARIMA model in the series of patent 

applications in Brazil. It analyzed the behavior of the 

data and the autocorrelation function and partial 

autocorrelation. For studied 103 months (December 

2004 to June 2013), the best model was found the 

SARIMA (2,1,0), (1,1,0), which presented MAPE of 

4.67% and the autocorrelations within the confidence 

limits. It can be said that ARIMA (Auto Regressive 

Integrated Moving Average) model is suitable for the 

series, it presents good fit and predictive power. With 

regard to intellectual property, it was observed that 

there was an increase in the number of deposit 

between the years 2005 to 2010, but from 2011 there 

was a decrease. This decrease can be explained by 

low economic growth, this negative trend in 

innovation can continue while the economy is 

shrinking. 
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