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Abstract − As part of this paper, the main purpose is to 
present the elaboration methodology of some forecasts in 
the energy consumptions area, using few mathematical 
models. 
Is self-understood that because of the forecast and taking 
decizions, are processes which are developed in time, in 
conditions of aleatory perturbation, the adaptation 
process must be continuous, showed in forecasts and 
rehearses castigations which will mentain the evolution 
on the target. More,  once we are close to the specific 
targets, in the future are new targets, who presumes new 
forecast horizons and new decisions. 

Keywords: mathematical model, forecast, electrical 
energy, consumption, additive model. 

1. INTRODUCTION 

The importance of the forecast in management is very 
important. The initiatory of the private process of the 
electricity distribution, the generalization of the 
dealing on the market, the substantion of a new 
mechanisms and instruments for the market risk 
management and the bigger decentralization of the 
dealing with electric energy are some of the most 
important aspects in which the forecast studies on 
short term, are very important. In this context, the 
paper shows a lots of aspects conected with the 
forecast on short term of the electric energy 
consumption. The powerfull industrial development 
have brought important changes in all areas, and this 
were reflected in the environment, and also also at the 
society level. The only possibility for mentain the 
control on the  fast and important changes is the 
adaptive behavior rapidelor şi importantelor 
transformări este recurgerea la un comportament 
adaptiv against this changes. This means firstly to 
establish by forecast the future development and the 
corect appreciation of the factors impact and the 
decizions on the future, and secondly, the decizions 
phase, are introduced the castigations needed for the 
purposes. 
Is self-understood that because of the forecast and 
taking decizions, are processes which are developed in 
time, in conditions of aleatory perturbation, the 
adaptation process must be continuous, showed in 
forecasts and rehearses castigations which will 
mentain the evolution on the target. More,  once we 
are close to the specific targets, in the future are new 

targets, who presumes new forecast horizons and new 
decisions. 
As part of this paper, the main purpose is to present the 
elaboration methodology of some forecasts in the 
energy consumptions area, using few mathematical 
models. 
Following this idea, the next definition for the forecast 
of the energy consumption and power also, comes like: 
The forecast for energy consumption and power also, 
is the stiintific activity who has the purpose to predict 
the energy consumption and power, based on 
calculations and analises of the different dates, so that 
will be realised a obvious concordance between 
estimated consumptions and real consumptions. 
The forecast for energy consumptions is realised for a 
short period of time with a mathematical model, 
probabilist type, because the analysis is taken place 
from past to future and the independent variable is the 
time, and we consider that tha prognosis is direct. 

2. ESTABLISHING THE MATHEMATICAL 
MODEL OF THE CONSUMPTION 

The methodology of elaboration of a forecast study for 
the energy consumption has few main steps: 
- collecting, selection and analyse the initial dates; 
- establishing the mathematical model for the 
consumption;  
- the analyse for the variance which has been obtained 
for the forecast and establishing the final decision. 
For realising a more specifi forecast we must use a 
large data base. It should content: 
• The values for the global energy consumption and 
on components also (if it is possible), for a long 
enough period of time (minimum 5 years).  
• The developments of the economical, 
demographical, climatical factors in that certain period 
of time. 

In this stept of the forecast, it is realised a 
first selection and processing of the dates, which 
consists in graphical outputs and than their statistical 
processing. 

2.1. The components for the mathematical model of 
the energy consumption curve 

The consumption curve, represents the energy 
variation in time (or taking into consideration another 
parameter) and it can be split in several components. 
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Forecast experince of the energy consumption shows 
the existance of four main components, who 
establishes the consumption curve (W) ( see Fig.1): 

Figure 1: The components for the mathematical model 
of the energy consumption curve 

 
1.the trend (T) represents the consumptions main 
compound, establishing the modification essential 
form of energy consumption. 
2.the cyclic component (C) it’s due it existence to 
some fluctuant causes with slowly effect like the 
request-supply correlation with a period over a year. 
3.the seasonal component (S) it is caused by certain 
parameters which presents seasonal  fluctuations 
(especially climatic elements). This component has a 
few months variation period and a similar shape for all 
years. 
4.the aleatory component (ε) it dues to perchance 
causes, that has been previously specified. 
As a conclusion, the energy consumption results, 
totaling the elements that have been specified above:  

 W(t)= T(t)+C(t)+S(t)+ε(t) (1) 
As a rule, the forecast methods are elaborated for the 
consumption’s components totaling relation.  
From this reason it becomes a current application, that 
in the first stage of the forecast calculation to bring the 
model at the standard configuration (1) using functions 
transformations and properly chosen variables. There 
are two main criterions for choosing the proper 
transformation: 
•viewing the consumption graphics  
•the  statistics indicators, which can be calculated from 
the consumptions curve, it offers relevant information 
for finding the correct transformations which 
distinguish the consumptions components and the way 
they associates.  
When the consumptions forecast is making, the basic 
idea that is used is to estimate separately each 
consumptions component variation, getting the final 
result by totaling the components forecast results. 

2.2. The description of some mathematical models, 
often used in forecast studies: 

The models described below usually reports to the 
consumptions curve trend component. Makes an 
exception the events when, for generality, it is also 
inserted the aleatory component through the 
uncertainty factor. In fact, it might be considered if is 
necessary, in same way as other models, adding the 
uncertainty factor. 
a)the econometrice  models are characterized through 
the mathematical wording that results after a technico-
economical analyze and followed by a statistic check. 
The models which belongs to this category are: 
-extrapolare autonomus  time is the only variable, 
chasing the energy consumption variation trend 
extrapolare 
-conditional adapting  
 
2.3. The extrapolative methods principle 

The direct forecast methods are supposing the 
assumption that the causes, the factors and the trends 
which established the energy consumption in the past 
are also maintaining in the future, without appearing 
any dramatic and sudden changes during the forecast 
which to affect the consumption evolution.   
This assumption justifies the energy consumptions 
evolution trend extrapolation from the past for the 
future period and brings the forecast problem to the 
analysis of the energy consumption variation law from 
the past to the future.  
The mooted forecast methods are supposing the 
establishment of a mathematical model likeness a one 
or more variables function (generally a single variable, 
time) who fairly estimates the trend on the last period. 
The estimation of the functions coefficients is making 
by solving an equations system where the coefficients 
are calculating means the energy consumptions from 
the last period. 

2.4. The estimation for the model components 

It is considered a value set yt observed, of a 
chronological serie.  
Mathematical shaping can be made using an additive 
model: 
 yt = Tt +Ct +St +Rt (2) 
We consider the additive model: yt= Tt *Ct *St *Rt
where: Tt represints the trend (cntinuous component), 
Ct represints cyclical component, St represints seasonal 
components,Rt represints the component due to 
aleatory variations. 
The additive model is merged in additiv model by 
logarithmical way. 
a)The trend Tt is determined by using liniar model: 
 yt=b0+b1*t+ tε ,where finding the parameters b0, b1 is 
made with matrix method. 
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Are noted the following matrixs : 



















=

n

2

1

x1
......
x1
x1

X ,


















=

n

2

1

y
...
y
y

Y , 









=

1

0

b̂
b̂B =>  

 B=(X’X)-1(X’Y) (3) 

=>  0b̂ and 1b̂ parameters which determine the 
regressive right line :  

 yt= t10 xb̂b̂ ⋅+ (4) 

The advantaje for this method is that it can be applied 
successfully in case of multiple regressive and non 
right line regressive. 
b) The cyclical component Ct is aquired using the 
additive model 
 yt= Tt*Ct*St*Rt
Graphical method  

1. is established the trend (regressive right line ) 
2. for each period of time is evaluated by 

calculations the trend value tŷ

3. the percent of the trend is   100*
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t . Is 

graphically represented, the points 
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we see a cyclic phenomenon, we can consider 
the cycle with the length T. 

 
The methods for development in Fourier serie 
We have the following steps: In the simple cases, yt
can be represented using the  mathematical 

formula: tt T
t
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estimated in this way, are graphically represented the 
points (t, tŷ ),t=1,2,..,n 
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c) The seasonal component  St
The seasonal parameter is used to compare with 
periodical fluctuations on short term between seasons 
(in our paper: months). The method showed below is 
applied for the additive model: yt= Tt *Ct *St *Rt and 
assuming that doesn’t exists a cyclic effect: 
We calculate MA(T) ; is determined the parameter of 
the time serie y/MA ; we calculate the means on each 
month ; we calculate the sum of this means and we 
will obtain in this way the seasonal paramaters. 
d) The forecast 
The forecast can be obtained by smoothing. We will 
consider the exponential smoothing using the 
formula: ;ys 11 =

)1,0(,2t,s)1(ys 1ttt ∈α≥⋅α−+⋅α= − α is 
picked up like we want it. 
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 3.CASE STUDY 

It is considered a data base (1992 dates) which 
represints the electrical energy consumption from 
University Politehnica of Bucharest, during 2006. The 
registrations from the data base represints a real data 
base concerning the energy consumptions which 
allows to locate, with a certain trust level, the 
consumptions on intervals obtained by proportional 
division principle. The safety of the forecasts is 
directly proportional with the number of the available 
registrations and with their precision, and the dates are 
renewed daily.  
The dates estimation and the forecast in a time series 
is made using the modeling methods which have been 
discussed earlier. We have elaborate using Matlab, the 
mathematical model for the forecast of the electrical 
energy consumption.  
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Realising a forecast for the energy consumption on 
short term is made with Matlab, reaching the following 
steps: 
1.It is realised a data base; 
2.We will make the calculations for the geometrical 
trend and we will see that concordant with the 
graphical method; 

Figure 2. The evolution in time of the energy 
consumption 

3. We’ve made the calculations for determing the 
cyclical component and this is shown like below; 

Figure 3.  The estimative result 100 * y/y for 
determine the cyclical effect. 

4.We’ve made the calculations for the seasonal 
effect and we have obtained the graphic: 

Figure 4. The produced energy evolution in time, after  
the dismission of the seasonal effect 

5.It is realised the forecast for the next year using 
the exponential straightening and we will obtain the 
graphic. 
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Figure 5 Estimative forecast of the energy comsuption 
for the next year 

 
4. CONCLUSIONS 
 
The forecasts for consumption represents the main 
elements for analysis in the elaboration/ modification 
of some decisions in different stages of the supply 
electric energy service management. In this case, is 
need to make some consume forecasts on short and 
medium term, very precise, in this way we want to 
obtain the contract on the competitive market of a 
eighth quantities and implicit the cost reduction 
connected to the electrical energy acquisition.  
Using a proceedure of recursive approximation gave 
us some good results, and so in the conditions of large 
variations, to develop a model which takes into 
considerations the previous dates in reduced number. 
In conformity with the graphics, the forecast shows 
that the energy consumption in 2007, at University 
Politehnica of Bucharest is almost the same with the 
one realised in 2006. 
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