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Abstract 
Patent analysis data has been reason for studies to be an important indicator of 
technology, i.e. because patents can serve as quantitative indicators to 
innovation and collaboration. Knowing the evolution of a country of patent 
applications, can identify how this country is concerned about the technological 
development. This work aims to apply appropriate techniques to describe the 
behavior of the number of patent applications for inventions and utility models 
at the National Institute for Industrial Property (INPI) of Brazil and find 
relevant periodicity in the data. The numbers of patent applications for 
inventions and utility models were analyzed from 1996 to 2013. To model the 
series we used the methodology of Holt-Winters (series without trend, linear 
trend, exponential trend and models without seasonality, seasonality additive 
and seasonality multiplicative). The model validation criterion was the MAPE 
(Mean Absolute Percentage Error). After application of all Holt-Winters 
models, it has been found that the best model for the model was analyzed series 
linear trend and multiplicative seasonality, whose MAPE was 6.63% with the 
parameters α=0.4, δ= 0,1 and γ=0,1. The forecasting found has a behavior very 
similarly to real values. This confirms that the data have been adjusted well. 
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INTRODUCTION 

Innovation is presented as a basic condition today, for the vast range of products and services to 
consumers. Condition ratified by Brazilian society that sees the need for incentives for innovative practice 
for the constant development of the country. Often, as writes Mueller et al (2014), debates and 
contributions emphasize the important role of knowledge for a country to have a satisfactory economic 
development. In Brazilian lands, recognition of the importance of innovation has enabled major advances 
in the way of acting companies, representative entities, educational institutions and research in the public 
sector. 
According to Veloso Filho et al (2006), industrial policy stands out as part of the national development 
strategy by expanding measures that promoted competitiveness of industrial plants and supply chains, 
developing a line of regional action, with the participation these systems in foreign trade. And, the 
science and technology policy stands out as the consolidation closed between innovation and economic 
development, whose initiatives formed part of the Union's regional policy. 
This way you can observe the economic development and competitiveness together with the technology. 
According to Antunes (2013), the dynamism of a country can be measured by the number of patent 
deposits. In addition, it can be seen innovation as guidance for economic growth, job creation and the 
generation of knowledge. 
The behavior of the series, during the observation period, was analyzed by an exploratory data analysis, 
and then, was analyzed graphically and to provide for short-term deposits of the number of patents of 
invention and utility model was used to methodology Holt-Winters, being easy manual operation. 
 
CHARACTERISTICS AND JUSTIFICATION 
Observing the current economy, where the incessant search of industries by new technologies and the 
new way to go in pursuit of sustainable development, is what leads to ongoing studies aimed at 
innovation and processes for the generation of solutions for social challenges, opening doors to the 
creation of new jobs and competitiveness. Given these facts, we intend to observe through the statistical 
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data presented by research institutions such as the INPI - National Institute of Industrial Property that 
progress in several areas can be directly linked to the number of a nation's patent deposits. Therefore, it is 
necessary to this study, in order to meet the country's development level through its production patents. 
 
Industrial Property 

According to Barbosa (2002), in defining the Paris Convention of 1883 (art. 1 and 2), Industrial Property is 
the set of rights comprising patents, utility models, industrial designs, trademarks factories or trade, 
service marks, trade names, indications of source or appellations of origin, and the repression of unfair 
competition. 
 
Patent 

According to the Industrial Property Law No. 92,279 (Brazil, 1996) and INPI (2014) patent is a temporary 
property title to an invention or utility model, granted by the State to inventors or authors or other 
natural or legal persons holding rights over creation. With this right, the inventor or the patent holder has 
the right to prevent third parties not having his consent from making, using, offering for sale, selling or 
importing product subject of his patent and / or process or product directly obtained by process for 
patented. In contrast, the inventor agrees to disclose in detail all the technical content of the matter 
protected by the patent. It can be classified according to the type and expiration date at: Patent (PI), utility 
model (UM) and certificate of addition to invention (C). 
Invention Patent (IP) it is products or processes that meet the requirements of inventive step, novelty and 
industrial application. Its validity is 20 years from the filing date (Brazil, 1996; Inpi, 2014). Utility Model 
(MU) is defined as the object of practical use, or part thereof susceptible of industrial application, presents 
a new shape or arrangement and involves an inventive act that results in functional improvement in its 
use or manufacture. Its validity is 15 years from the filing date (Brazil, 1996; Inpi, 2014). The Invention 
Addition Certificate (C) consists of improvement or development introduced in the object of the 
invention, even if devoid of inventive step, but still within the same inventive concept. The certificate 
shall be accessory to the patent and same same expiry date of (Brazil, 1996; Inpi, 2014). 
 
Holt-Winters Methodology (H-W) 

The first proposed exponential smoothing model was created by Brown (1935) and then expanded by 
Holt (1957) and reprinted in Holt (2004) is a method for smoothing time series that exhibit trend and 
seasonality. However, Holt ideas have gained great advertising in 1960, with a Winters (1960) paper, 
which was tested with the methods of Holt empirical data, the models being known as Holt-Winters 
forecasts. 
These models are easy to appropriate understanding for series with more general pattern of behavior. 
The HW method is one of the most used for short-term forecast, due to its simplicity, low operating costs, 
good accuracy and automatic adjustment capacity and faster to changes in the series under review. The 
most appropriate values of the smoothing constants are determined by intuition and the impossibility to 
ascertain the statistical properties (such as mean and variance of the prediction and, consequently, the 
construction of a confidence interval) are considered as disadvantages of this method (Morettin and Toloi 
, 2006). 
The H-W model describes the forecasting techniques for time series isolates in the series to four factors: 
level, linear trend, seasonal factor and an unpredictable residual element, sometimes called random error. 
The estimation of these factors, we use the exponential smoothing method, also called "exponential 
smoothing". The name "smoothing" comes from the fact that the series after reduced to its structural 
components, will have fewer abrupt changes, showing a smoother behavior. The "exponential" term 
appears because the smoothing processes involve weighted arithmetic average, where the weights 
exponentially decreases as it advances in the past (Soares et al, 1991; Souto et al, 2006). 

 
 
 
 



                Business Management Dynamics  

Vol.5, No.9, Mar 2016, pp.22-32 

   

©Society for Business and Management Dynamics 

Summary of Exponential Smoothing Models 
Constants series 

According Souto et al (2006), the simplest type of time series is one in which the values of the series 
fluctuate randomly around a fixed value, without showing any trend. According Hale (2011) The 
exponential smoothing filter can normalize the weights so that the sum is equal to one (1) when the filter 
is applied to a series of input values with the value Xi = constant, outputs values will be equal to a 
constant. 

 
Simple Exponential Smoothing (AES) 

The adjustment consists of an exponentially weighted average of previous values of the series, where 
values fall exponentially during this time. The smaller the smoothing constant value ( ) will be more 

stable future forecasts,  low values imply that any disturbance in this will have a lower weight in the 

calculation of the forecast. Similarly, the more perturbations exist in the lowest range value   (Souto et 

al, 2006; Morettin and Toloi, 2006). 
A reasonable model for this series is  

ttt aX  μ
          (1) 

where tX : the series values 

tμ : Level: value around which the series float, 

ta : Random noise. 

0)a(E t
 

2σat )a(Var   
 

One way to estimate this is to assume that constant must be a weighted average of previous values of the 
series, where the weight exponentially decay to the extent that the observation time is more distant than 
this (Soares et al, 1991; Holt 2004). 
 The equations used are: 

 ....X)(X)(XX
~

tttt   2

2

1 11         1α0     (2) 

or  tttt X)(XX
~

  1                         (3) 

where 
tX : value "exponential smoothed" 

α : Constant smoothing.  

10 XX
~


 

The smaller the α  value, the smaller the influence of most recent values in the prediction 
 

Exponential Adjustment Holt (EAH) 

AES when applied to a series that presents linear trend provides forecasts that underestimate (or 
overestimate) continuously actuals. To avoid this systematic error, one of the methods applied is the 
AEH. This method is similar in principle to the AES difference is that instead of only smoothing the level, 
it uses a new constant adjustment to meet the trend of the series (Morettin and Toloi, 2006). 
The proposed Holt-Winters is to estimate the values of the level and trend of the series at time t using 
equations (HOLT, 2004) 

)T̂X
~

)((XX
~

tttt 111               1α0       (4) 

11 1   tttt T̂)()X
~

X
~

(T̂               0    1     (5) 

where α  and  : constant smoothing or straightening 

tX
~

: Smoothed value at time t, 
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t

^

T : Estimated value of the trend at time t. 

Equation 4 is easily to understand if we think that is the best 11   tt T̂X
~

 estimate for the level of time t 

series, when we are still in time t-1. Better, understand the equation 5 when it is observed that is

1 tt X
~

X
~

 the new trend estimate, after obtaining the observation t order. To use the equations 4 and 5, 

the initial values used 
22 XX

~
 and 

122 XXT
^

  (HOLT, 2004). 

 
Exponential Adjustment Holt-Winters (EAHW) 

These series have a seasonal factor, beyond the level and trend. This factor captures features that recur at 
intervals of time. This adjustment is divided into two procedures (additive or multiplicative seasonality 
seasonality) which depend on the characteristic of the series where there are the following components in 
series: level, trend, and seasonal (MORETTIN AND TOLOI, 2006; HOLT, 2004). 

 
Method with additive seasonality 

If the series is formed by the sum of: level trend, seasonal factor and a random error, i.e., whether the 
model 

ttttt aTSX  μ          (6) 

where t : grade level; 

tS : Seasonal factor; 

tT : Trend; 

ta : Random noise. 

 
Estimates of the seasonal factor, level and trend of the series are made through the following equations: 

)T̂X
~

)(A()ŜX(AX ttsttt 111   , 0 <A <1     (7) 

stttt Ŝ)D()X~X(BŜ  1   0 <B <1     (8) 

11 1   tttt T̂)C()X
~

X
~

(CT̂   0 <C <1     (9) 

where A, B and C are constants smoothing. 
 
Method with multiplicative seasonality 
Consider a model of seasonal series, s period, multiplicative seasonal factor and additive trend (Russo et 
al, 2012), 

,ttttt TSX  μ t = 1, .... n        (10) 

The smoothing equations proposed by Winters are 

)T̂X
~

)(A(
Ŝ

X
AX

~
tt

st

t
t 111 



 ,  0 <a <1, t = s + 1, ..., n   (11) 

st

t

t
t Ŝ)D(

X
~
X

DŜ  1 ,   0 <D <1     (12) 

tttt T̂)C()X
~

X
~

(CT̂   11 ,   0 <C <1    (13) 

 
In both situations, the constant smoothing A, B and C should be chosen by minimizing discretion of the 
sum of squared errors (SSE). The combination of equations the methods Holt (1957) and Winters (1960) 
can be seen on Table 1. The tendency may be displayed in three types most commonly used in practice, 
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are: i) there is tendency (NT); ii) additive trend (AT) and iii) multiplicative trend (MT). For each type of 
trend we still have three types of seasonality: i) does not occur seasonality (NS); ii) additive seasonality 
(AS); iii) multiplicative seasonality (MS). 
 

Table 1 – The combination of Holt methods using adapt Pegels’ (1969) scheme. 

Tendency Sazonality 

NS AS MS 

NT NT,NS NT,AS NT,MS 

AT AT,NS AT,AS AT,MS 

MT MT,NS MT,AS MT,MS 

Search: Adapted of Pegels’ (1969) and Ord (2004) 
 

Criteria for Decision 

The performance of the models was evaluated by five criteria, the Mean Error (ME), Mean Absolute Error 
(MAE), the Sum of Squares (SS), Average Square Error (ASE) and Mean Absolute Percentage Error 
(Mape). These criteria, used to choose the best model was the discretion of the Mean Absolute Percentage 
Error (Mape), which was used by Russian (2002) and Zhang et al (2015). The MAPE will be calculated 
from the predictions one step ahead generated by each estimated model. The amount of Mape is found 
by the formula (Makridakis et al, 1998; Russo, 2002; Hill et al, 2015): 

   100

)
~

(

% 







n

X

XX

Mape
t

tt

, where:      (14) 

X  is the current value of the series; 

tX
~

 the predicted value; 

n  the amount of elements provided. 
 

RESULTS 

It was used deterministic and quantitative content analysis. Information was collected through 
consultation with the existing database on the INPI (National Institute of Industrial Property) Brazilian. 
The data used in this article do not distinguish Patent Utility Model Invention, because we would have to 
go into each patent filed to identify whether patent or utility model, so call all deposits of Industrial 
Patent (IP). Initially it was made a descriptive analysis of the data and after, we applied the Holt-Winters 
damping methods in the series. The model validation was performed using the Mean Absolute 
Percentage Error (MAPE). With the equation was found made a short-term prediction type for the 
deposit studied. 
Table 2 shows the collection from January to December data in the 1996-2013 period, with 216 
observations, and it is observed that the month of December was the month that there was more deposits 
in 2009 to 2010. On December 2009, the amount of IP deposits peaked for the period 3277 deposits. While, 
on February 1996, there was the lowest number of deposits, computing the minimum value of 1054 
deposits of IP. 
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Table 2:  IP deposits per year 

YEAR 

MONTH 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1996 1172 1054 1266 1313 1531 1546 1301 1264 1278 1475 1390 1505 

1997 1157 1326 1576 1677 2228 1525 1688 1369 1683 1773 1596 1867 

1998 1258 1376 1632 1680 1584 1743 1698 1507 1670 1661 1660 1922 

1999 1283 1467 1939 1810 1774 1915 1918 1832 1874 1810 1711 2154 

2000 1367 1668 1786 1740 1940 1904 1786 1901 1697 1720 1692 1935 

2001 1495 1643 2021 1688 1926 1911 1802 1814 1548 1794 1753 1746 

2002 1379 1491 1740 1706 1690 1589 1772 1545 1642 1805 1771 1777 

2003 1450 1543 1655 1870 1741 1766 2062 1701 1943 2098 1818 2119 

2004 1362 1622 2244 1907 1902 2095 2101 1784 1949 1988 1969 2280 

2005 1537 1761 2218 1879 2036 2329 2058 1948 2179 1958 2018 2491 

2006 1538 1869 2397 2068 2236 2457 2076 2291 2061 2153 2165 2444 

2007 1827 1855 2450 2055 2285 2244 2134 2146 1940 2421 2073 2328 

2008 1782 1889 2224 2206 2096 2414 2385 2231 2346 2610 2148 2743 

2009 1884 2088 2495 2386 2385 2719 2508 2135 2602 2545 2485 3277 

2010 1789 2247 3117 2555 2561 2833 2692 2593 2671 2667 2631 3267 

2011 2120 2356 2995 2613 2567 2843 2472 2592 2533 2109 1846 2277 

2012 1757 2027 2815 2323 2461 2532 2577 2569 2478 2736 2560 3109 

2013 2109 2205 2816 2151 1946 2053 2062 1579 2215 2348 2135 2677 

Mean 1570,3 1749,2 2188,1 1979,2 2049,3 2134,3 2060,6 1933,3 2017,1 2092,8 1967,8 2328,7 

SOURCE: Prepared by author 
 

The Table 3 shows the information of the Statistical Summary, where was made a descriptive analysis. It 
is observed that the average IP deposits in 1996 was 1341.25 2194.33 passing in 2013, or an increase of 
63.60% for a period of 18 years. The year with the highest average deposits was the 2010 with 2635.25. 

 
Table 3 – IP Statistical Summary per year 

YEAR MEAN MEDIAN MINIMUM MAXIMUM VARIANCE 
STANDARD 
DEVIATION 

 
C.V.% 

STANDARD 
ERROR 

1996 1341,25 1307,00 1054,00 1546,00 23110,40 152,02 11,33 43,84 

1997 1622,08 1636,50 1157,00 2228,00 76474,10 276,53 17,04 79,83 

1998 1615,91 1660,50 1258,00 1922,00 29671,50 172,25 10,65 49,72 

1999 1790,58 1821,00 1283,00 2154,00 51290,60 226,47 12,64 65,37 

2000 1761,33 1763,00 1367,00 1940,00 25316,20 159,11 9,03 45,93 

2001 1761,75 1773,50 1495,00 2021,00 23505,80 153,31 8,70 44,25 

2002 1658,91 1698,00 1379,00 1805,00 17735,70 133,17 8,02 38,44 

2003 1813,83 1792,00 1450,00 2119,00 46054,30 214,60 11,83 61,95 

2004 1933,58 1959,00 1362,00 2280,00 65706,40 256,33 13,25 73,99 

2005 2034,33 2027,00 1537,00 2491,00 64575,00 254,11 12,49 73,35 

2006 2146,25 2159,00 1538,00 2457,00 67514,70 259,83 12,10 75,00 

2007 2146,50 2140,00 1827,00 2450,00 42974,50 207,30 9,65 59,84 

2008 2256,16 2227,50 1782,00 2743,00 73906,20 271,85 12,04 78,47 

2009 2459,08 2490,00 1884,00 3277,00 122999,00 350,71 14,26 101,21 

2010 2635,25 2649,00 1789,00 3267,00 141494,20 376,15 14,27 108,58 

2011 2443,58 2502,50 1846,00 2995,00 104321,50 322,98 13,21 93,23 

2012 2495,33 2546,00 1757,00 3109,00 122724,20 350,32 14,03 101,12 

2013 2191,33 2143,00 1579,00 2816,00 103086,80 321,07 14,65 92,68 

SOURCE: Prepared by author 
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The coefficient of variation provides the variation of the data obtained from the average. The lower the 
value, the more homogeneous will be the data. The coefficient of variation is considered low when it is 
less than or equal to 25%. All coefficients of variation of the reporting period are below 20%, so the data 
are homogeneous. Stands out 2002 with 8.02% variation coefficient the more homogeneous. 
Carried out normality test for the variable under study. The null hypothesis (H0) states that the study 
variable follows a normal distribution, since the alternative hypothesis (H1), states that the variable does 
not follow a normal distribution. The Kolmogorov-Smirnov test was realized with significance level of 
5% and 95% reliability. The decision rule for the Kolmogorov-Smirnov test says that if Ztab>Zcal not reject 
the null hypothesis, that is, the data follow a normal distribution. 
Figure 1 shows the histogram representing the number of IP deposits in Brazil. It is showing that the 
highest frequency of deposits is between 1500 and 2000. In relation with the normality, the hypothesis 
tests showed that Ztab=0,09521>Zcal=0,08046, therefore we can say that, with 5% significance level and 
95% reliability, the number of IP deposits follows a normal distribution. 
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Figure 1 - Histogram of the IP deposit 

 
Modeling Holt-Winters 
Figure 2 shows the number of IP deposits from January 1990 to December 2013, with 216 observations. It 
is noted that the number has an upward trend accompanied by an apparent seasonality; it becomes 
appropriate to use the Holt-Winters method for performing the prediction. 
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Figure 2 - Graphic of IP deposit 

 
The following presents the results after all the models are applied. Table 4 shows that the series with No 
Trend have the best model with multiplicative seasonality and there is a Mape of 6.75%. 

 
Table 4 - Model deposit PI series: No Trend 

SEASONALITY 
ALPH
A 

DELT
A 

GAMM
A 

MEA
N 
ERRO
R 

MEAN 
ABSOLUT
E ERROR 

SUM OF 
SQUARES 

AVERAGE 
PERCENTAG
E ERROR 

MAPE 
(%) 

THOUT 0,3 - - 4,65 206,13 17381088 80468,40 10,79 

ADDITIVE 0,4 0,1 - 2,62 139,68 7514577 34789,71 7,28 

MULTIPLICATI
VE 

0,4 0,1 - 3,21 130,75 6628883 30689,27 6,75 

SOURCE: Prepared by author. 
 

Table 5 describes the series with Linear Trend and with multiplicative seasonality have a MAPE of 6.63% 
to the best model. 

 
Table 5- Model of deposit PI series: With Linear Trend 

SEASONALITY 
ALPH
A 

DELT
A 

GAMM
A 

MEA
N 
ERRO
R 

MEAN 
ABSOLUT
E ERROR 

SUM OF 
SQUARES 

AVERAGE 
PERCENTAG
E ERROR 

MAPE  
(%) 

WITHOUT 0,1 - 0,1 -11,28 205,01 16291898 75425,45 10,38 

ADDITIVE 0,3 0,1 0,1 -3,26 140,91 7507241 34775,74 7,16 

MULTIPLICATI
VE 

0,4 0,1 0,1 -0,95 130,89 6448340 29853,43 6,63 

SOURCE: Prepared by author. 
 

The Table 6 shows that series with Exponential Trend have as best model with the multiplicative 
seasonality with a 6.66% MAPE. 
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Table 6 - Model of the variable number of patents: With Trend Exponential 

SEASONALIT
Y 

ALPHA 
DELT
A 

GAMM
A 

MEAN 
ERRO
R 

MEAN 
ABSOLUT
E ERROR 

SUM OF 
SQUARES 

AVERAGE 
PERCENTAG
E ERROR 

MAPE 
(%) 

Without 0,4 - 0,1 5,41 215,21 18601062 86116,03 11,01 

Additive 0,3 0,1 0,1 -10,92 140,99 7551549 34960,87 7,19 

Multiplicative 0,4 0,1 0,1 -7,68 130,95 6451822 29869,54 6,66 

SOURCE: Prepared by author 
 

We can see in Table 4, Table 5 and Table 6 that all best models have multiplicative seasonality. After 
applied all the Holt-Winters models, we found that the best model for the series was the model with 
linear trend and multiplicative seasonality, with a Mape of 6.63% (Table 5). This model was used to 
predict the number of IP deposits for the first six months of 2014, which are in Table 7. 
 

Table 7:  IP Forecast 

MONTH   2014 

January 1722,30 

February 1909,94 

March 2377,45 

April 2117,68 

May 2167,89 

June 2279,92 

    SOURCE: Prepared by author 
 

The Figure 3 shows the representative of the forecast chart in the period 1996 to 2013 for the model with 
Linear Trend and multiplicative seasonality, whose Mape was 6.63% and the parameters α = 0.4, δ = 0.1 
and γ = 0.1.  
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Figure 3 - Predicting Representative Graph 
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We can verify that the forecasting data have a behavior very similarly to real values. This confirms that 
the data has been adjusted well. 
 
CONCLUSION 
The number of IP deposits presented in the 1996-2013 period, an increase of around 63.60% in 18 years, 
showing that Brazil adopted strategies that enabled the expansion of Science and Technology policy with 
the consolidation of approximation between innovation and economic development. This proved that the 
dynamism of a country could be measured by the number of patent applications over the years. A 
descriptive analysis was verified, the year with the best average deposits was the 2010 with 2635.25. The 
homogeneity of the data of the reporting period is evidenced by the variation coefficients that had values 
below 20%. The study series showed a normal distribution. 
After application of all Holt-Winters models, it has been found that the best model for the model was 
analyzed series linear trend, and seasonal multiplicative whose Mape was 6.63% and the parameters α = 
0.4, δ = 0.1 and γ = 0.1. With this model was made the forecast for more six month, and show that the 
number of deposit of IP is growing up in Brazil.   
 
ACKNOWLEDGEMENTS 
We wish to express our appreciation to the CAPES and CNPq for research support. 
 
REFERENCES 

ANTUNES, A. M. S. (2013) Inovação & propriedade industrial & indústria química. Quimica Nova, Vol. 
36, No. 10, 1491-1496. 

BARBOSA, D. B. (2002) O Conceito de Propriedade Intelectual. UFSC. 2002. Available at: 
<http://www.egov.ufsc.br/portal/sites/default/files/anexos/27573-27583-1-PB.pdf>. Access 
on 12 Dec 2014 

BRASIL. Lei nº 9.279, de 14 de maio de 1996. Regula direitos e obrigações relativos à propriedade 
industrial. Diário Oficial da União. Brasília, 14 mai. 1996. 

BROWN, R. G. (1956) Exponential Smoothing for Predicting Demand, Arthur D. Little Inc., Cambridge, 
Massachusetts, 1956. 15. 

HALE, D. S. (2011) Non-vertical Deformations for Seismic Image Flattening, SEG Annual Meeting. 
HILL, A.; ZHANG, W.; BURCHC, G. F.  (2015) Forecasting the forecastability quotient for inventory 

management. International Journal of Forecasting v.31, pp. 651–663 
HOLT, C. C.. (1957) Forecasting seasonals and trends by exponentially weighted moving averages.ONR 

Research Memorandum vol. 52, Available from the Engineering Library, University of Texas at 
Austin, 2003 and published in this issue of the International Journal of Forecasting. 

HOLT, C. C. (2004) Forecasting seasonals and trends by exponentially weighted moving averages. 
International Journal of Forecasting, 20, 5–10. 

MAKRIDAKIS, S. G.; WHEELWRIGHT, S. C.; HYNDMAN, R. J., (1998)  Forecasting:methods and 
applications (3rd ed.). New York: John Wiley & Sons. 

MORETTIN, P. A.; TOLOI, C. M. C. (2006) Análise de Séries Temporais. 2ª ed. São Paulo: Egard Blucher 
MUELLER, S. P. M.; PERUCCHI, V. (2014) Universidades e a produção de patentes: tópicos de interesse 

para o estudioso da informação tecnológica. Perspectivas em Ciência da Informação, v.19, n.2, 
p.15-36, abr./jun.  

ORD, K. C. (2004) Holt’s report on exponentially weighted moving averages: an introduction and 
appreciation. International Journal of Forecasting v.20 (2004) pp.1 – 3. 

PEGELS, C. C. (1969) Exponential forecasting: Some new variations. Management Science, v. 12, pp. 311 – 
315. 

INPI. Portal do INPI. Disponível em: <http://www.inpi.gov.br/portal/>. Available at: 
<http://www.inpi.gov.br/portal/>. Access on 11 Nov 2014. 

RUSSO, S. L.(2002) Gráficos de Controle para Variáveis Não-conformes Autocorrelacionadas. Tese de 
Doutorado. Programa de Pós-graduação em Engenharia de Produção UFSC. Florianópolis 



                Business Management Dynamics  

Vol.5, No.9, Mar 2016, pp.22-32 

   

©Society for Business and Management Dynamics 

RUSSO, S. L. FABRIS, S. R. MENEZES, E. T. N. (2012) Analysis of sonic synthetic profile in oil wells 
through the Holt-Winters models. African Journal of Business Management, v. 6, p. 4013-4018 

SOARES, J. F.; FARIAS, A. A.; CESAR, C. C. (1991) Introdução à Estatística. .Rio de Janeiro: Guanabara 
Koogan 

SOUTO, D. P., BALDEÓN, R. A., RUSSO, S. L., Estudo dos Modelos Exponenciais na Previsão. Sistemas e 
Informática, 2006. Available at: 
<http://sisbib.unmsm.edu.pe/bibvirtualdata/publicaciones/indata/vol9_n1/a12.pdf>. Access 
08 Dec 2014. 

VELOSO FILHO, F. de A.; NOGUEIRA, J. M. (2006) Sistemas de inovação e promoção tecnológica 
regional e local no Brasil. Revista Internacional de Desenvolvimento Local. Vol. 8, N. 13, p. 107-
117 

WINTERS, P. R. General exponential forecasting: A computer program for the IBM 360. ONR Research 
Memorandum, 71. 1960. 

ZHANG, J.; FENG, O.; ZHANG, X.; ZHANG, X.; YUAN, N.; WANG, S.; ZHANG, A. (2015) The use of an 
artificial neural network to estimate natural gas/water interfacial tension. Fuel v.157 pp. 28–36 


