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a  b  s  t  r  a  c  t

In recent  years,  electricity  crisis  still  becomes  noticeable  in  some  countries  due  to  a widening  gap  between
demand  and  supply.  Consequently,  the future  demand  plays  a significant  role  in  efficient  management  and
utilization  of  electricity.  Pertaining  to efficient  supply  handling  to increase  the power  system  reliability,
an  electricity  demand  forecasting  is  one  of the  most  crucial  tools.  The  forecasting  technique  is  used  by
decision  makers  all over  the world  to predict  the  future  demand  as  key  information  for  a  proper  policy.
In  this  research,  the  hybrid  model  consists  of maximal  overlap  discrete  wavelet  transform  (MODWT),
support  vector  machine  (SVM),  and  differential  evolution  (DE)  optimization  emphasizing  on simplifying
the  complex  structure  in data  pre-processing  is  proposed  to forecast  the thirty-two  annual  electricity
consumptions  and  is  compared  with  traditional  forecasting  models,  hybrid  model  of  MODWT  and  SVM,
and  combined  model  of SVM  and  DE  optimization  based  on  mean  absolute  error  (MAE), mean  absolute
percentage  error  (MAPE)  and  symmetric  mean  absolute  percentage  error  (sMAPE)  measures  as  well as
nalysis of variance test Friedman  test  and  post  hoc  test.  The  empirical  results  indicate  that  the  proposed  model  outperforms
other  forecasting  models  and  provides  more  accurate  forecasts  than  other  candidate  models  at  0.05
significance  levels  and  the  nearly  highest  precision.  Consequently,  the  proposed  model  is able  to  reduce
the  limitations  of individual  models  regarding  annual  electricity  consumptions  and  can  be  used  as a
promising  tool  in  order  to  forecast  annual  electricity  consumptions  as  well.
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. Introduction

According to economic and population growth in recent years,
umerous demands on energy are generated to drive economic
rowth and development of any country. In contrast, the energy
esources are not only scanty and depleted resources but also have
een exploited exponentially in the past decades. Subsequently, an
nergy crisis becomes noticeable in some countries (i.e., Pakistan)
ue to a widening gap between demand and supply. One of sev-
ral energy types is electrical energy that is a highly versatile form
f energy and is exploited almost every sector of an economy
s well. Consequently, the electricity crisis is an important issue

f energy regarding economic growth of any country unless the
lectric resource management is efficiency desirable. Like Pakistan
here [15] encounters the miserable failure of Pakistan’s energy
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policy that has left the country with acute electricity crisis and
causing its economic underperformance. In addition, the power
shortage has become a major political issue and reflects the hard-
ships for individuals and businesses. Besides, another country also
encounters the electricity crisis i.e., Iraq [21]. Dealing with efficient
supply handling to increase the power system reliability, an accu-
racy of future electrical demand is needed to realize in order to
manage efficiently electric resources [14]. Consequently, the net
consumption of electrical energy has to be estimated by using the
most proper tools. One of the most crucial tools is an electricity load
forecasting, which is used by decision makers all over the world to
predict the future demand as key information for a proper policy.
Even though there are arguments (i.e., [34,43]) in against and in
favor of using forecasts for the policy analysis, many researchers
[15] support their arguing that the forecasting provides guidelines

for policy makers to take steps for the future based on past expe-
rience. In other words, the meaningful information of electricity
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