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In this work, an interval-based method is presented to consider the uncertainty of decision-
making variables without knowledge of the probability density function. This method is called
Stochastic Predicted Bands (SPB) [1]-[3]. In SPB, modeling of uncertainty is done by bands
based on the prediction of stochastic variables. Besides, an auxiliary parameter is defined to
provide flexibility to the decision-maker to be optimistic or conservative. Hence, applying the
optimistic coefficient to the SPB method results in the enhancement of its performance. This
new method is called Modified Stochastic Predicted Bands (MSPB).

1 Stochastic Predicted Bands Method

1.1 Step 1

This model consists of two stages. Uncertainty of the variables is not considered in the first
stage. However, the uncertainty of variables is considered in the second stage. The first stage
variables play an important role in converging the second stage variables to their optimum
decisions when their uncertainties converge to zero. Hence, the first stage variables should be
determined in the first step.

1.2 Step 2

In this method, the uncertainty of variables is considered based on their predicted amounts.
Hence, short-term forecasting of variables is done in the second step. Besides, σup and σdown are
parameters that are defined to state the amounts of upper and lower variances of the predicted
variable in comparison with its actual amount, respectively.

1.3 Step 3

In this step, the difference between the first stage amount of variables, E1
t , and their predicted

amount in each time, Epred
t is determined.

Dt = E1
t − E

pred
t (1)
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1.4 Step 4

According to the state of Dt, the second stage decision-making variables, E2
t , are limited to

the maximum and minimum bands. If Dt is positive, it means that the amount of first stage
variable is more than the predicted amount. Hence, the amount of second stage variable should
be greater than the predicted amount to converge to the amount of first stage variable. If Dt

is negative, the predicted amount of the variable is more than the first stage one. Hence, as
the second stage variable likes to converge to the amount of its first stage one, the second stage
variable will be limited to the predicted amount as its maximum band. Therefore, the minimum
limitation of the second stage variable will be based on the down variance of its prediction
because the variables predicted amount is more than its first stage amount. Equation (2) is
defined to clarify the above explanations:{

Epred
t ≤ Ert

t ≤ Epred
t + σup Dt ≥ 0

Epred
t − σdown ≤ Ert

t ≤ Epred
t Dt ≤ 0

(2)

2 Modified Stochastic Predicted Bands Method

One of the drawbacks of the SPB method is that the uncertainty of the stochastic variables
cannot be modeled completely based on the predicted bands. Also, the second stage variables
tend to converge to the maximum and minimum bands based on their amounts in the first
stage. In this section, an auxiliary parameter is defined as a slack parameter in order to give
freedom to the decision-maker to apply its knowledge regarding the stochastic behavior of the
uncertain variable. This parameter is called an optimistic coefficient, α, and its amount can be
between 0 and 1. This method is called MSPB. Equation (3) is the modified version of equation
(2), if the MSPB method is utilized in the problem.

Epred
t α + (Epred

t − σdown)(1− α) ≤ Ert
t

≤ (Epred
t + σup)α + Epred

t (1− α) Dt ≥ 0

(Epred
t − σdown)α + Epred

t (1− α) ≤ Ert
t

≤ Epred
t α + (Epred

t + σup)(1− α) Dt ≤ 0

(3)
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