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Pozznsnymo 3adauy napamempuunozo cunmesy npozHo3-
HoT oononapamempuuioi Mooesni eKCnoHeHUIANbHOZ0 321a0MHCY-
6aHHsL 01 NPeOUKMUBHOZ20 OUIHIOBAHHS 3HAUEHb NOKA3HUKIE
opeanizayiuno-mexniunoi cucmemu. J[na euodinenns inmepea-
216 3adanoi sxocmi Ha 061acmi donycmumux 3Ha1eHs GHYmpiul-
Hb020 napamempa o0panuii Kpumepii ad6CcoaOMHOT NOXUOKU
MHOJICUHHO20 Npoeno3y. Hozo euxopucmanns 0ozsonuno cop-
Myeamu aHANIMUMHY PEMPOCREKMUBHY MOOENb 3 <M IKUMU>
oomedxcennamu. B pesynvmami pospoonenuit memod poéacm-
H020 OUIHIOB6AHHS 00JaACMi AdeK8amHOCMi NPOeHO3HOI 00HO-
napamempuunoi mooeni eKCNOHEHUIANbHOZ0 3271A0XHCYBAHHS,
AKUU 00360J159€ AHANIMUUHO OUiHIO6aAMU Medxci obnacmi adex-
eamnocmi npoeznosnoi modeni 8 sanexncnocmi 6i0 6umoz 00
it pempocnexmuenoi mounocmi. 3anpononosanuit menmoo oae
MoxyCIUBICM® KOpucmyeauesi 3adasamu HaAdIp Oonycmumux
PempocneKmusHUX nOXUGOK 6 3anNeHCHOCMI 610 6UMO2 MEXHIUHO-
20 3a60aHHA HA NPOZHO3YBAHHS. 3ANPONOHOBAHUL MEMOO MO4CE
Oymu euxopucmanui 01 NAPAMEMPULHOZO HAIAUMYEAHHS
o0HONnapamempuMHUX NPOZHOIHUX MOOeJlel i CAYHCUMD THCMPY -
MeHMOM NIOMPUMKU NPULHAMMSL PilleHb 8 NPOUECi NPozHO3Y-
eanns. Pesynvmamu M00ea106aHHA ABAA0OMb C00010 THMeEp-
8aIbHI OUIHKU, BUKOPUCMAHHS AKUX 6 NPOUECT NAPAMEMPUUHOZO
cunme3sy kpaue mouxosux. Ha 6iominy 6i0 nowyxosux memoois,
ananimuuna popma pempocneKkmueHux 3anexcHocmeli 00360-
JISIE€ OMPUMYBAMU PIULEHHS 3 BUCOKOI0 MOUHICMIO | NPU HE0OXI0-
HOCMI HA0A€E AHANIMUKY MONCAUBOCME 05 2pAPiuH020 AHANIZY
o6nacmi adexsamuocmi modeni. Ha npuxaadi noxaszanuil ppae-
MeHm OUIHIO8AHHS OUHAMIKU 4AC06020 PSOY NPU PEempOCnex-
MUBHOMY AHANIZT 2IUOUHOI0 8 MPU 3HAUEHHS | 3A0AHUX 2PAHUY -
Hux 6i0HOCHUX noxudkax 6 1-4 %. 3a maxux ymoe oonacmo 01
00TPYHMOBAH020 6UGOPY HACMPOIOEATLHOZ0 NAPAMEMPA BUHA-
uaemoca 00’conanumu inmepeanamu wupunoro oausvxo 20 %
610 nouamxo60i ooaacmi donycmumux 3Hauend

Kmouoei cnosa: excnonenyianvie 3en1a0xicy8anns, ineepc-
Ha eepupixayis, adexsamuicmo npozHO3HOI Modei, pobacmie
iHmepeavHe OUIHIOBAHHS
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1. Introduction

The degree of informatization of the management deci-
sion-making process inevitably increases with the growth of
the volume of various data that directly or indirectly charac-
terize the state of modern organizational and technical sys-
tems. They are accumulated, as a rule, in the form of short time
series of indicators with rheonomic constraints. Therefore,
to estimate the dynamics of such parameters, simple, one- or
two-parameter forecasting models are most often used.

The desire to use this kind of information is due to high
requirements for the quality and efficiency of management
decisions. Management has actually become a proactive tool,
rather than a response to factors and trends. Under these
conditions, the role of short-term forecasting or evaluating
critical parameters increases dramatically, since the correct
and flexible application of forecasting methods becomes
a competitive advantage in the commercial struggle.

The current level of development of forecasting sup-
port [1] of the management decision-making process pro-
vides the analyst with a large range of forecasting models [2]

for solving practical problems. At the same time, the role of
the analyst or other decision-maker remains crucial, since
after choosing a model, it should be configured and verified.
Therefore, each analyst chooses forecasting tools based on
his experience, professional preferences, and sometimes even
corporate traditions. At the stage of selecting and adjusting
the forecasting model, he can and must evaluate its adequacy,
guided by the classical postulates of mathematical modeling
and statistics in particular.

To ensure the accuracy and reliability of forecasting
results, it is necessary to check the adequacy or verify the
forecasting model used [3]. When checking the adequacy of
the forecasting model, as for any mathematical model, it is
enough to make sure that two properties are met: accuracy
and consistency [4]. In the case of verification by single pa-
rameter values, the requirement of consistency no longer ex-
ists, and adequacy becomes equivalent to correctness, which
is the only one that should be evaluated [5].

Thus, if regular and repeated short-term forecasting is
needed, models and methods that allow parameter adjust-
ment of forecasting models are required. Requirements for



such models and methods can be adaptability, parameter
invariance, robustness.

2. Literature review and problem statement

The number of practical problems that use the one-
parameter model of exponential smoothing is extensive [6].
Even when this model is used to solve behavioral prob-
lems [7], the question of adequacy assessment and parameter
adjustment remains relevant.

To adjust the forecasting one-parameter model of
exponential smoothing, there are many recommendations in
the literature regarding the selection of an internal parame-
ter [8] (Fig. 1).
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Fig. 1. Recommendations for selecting smoothing parameter
values (based on [8])

Given the fact that the modern forecasting process pro-
vides for the implementation in automatic mode [9], includ-
ing as part of decision support systems [10], implementation
of the interactive modeling mode requires special attention.
This aspect becomes especially important if forecasting pro-
cedures are applied to samples from Big Data storages [11].
In such cases, hybrid methods are widely used, which, how-
ever, also require parameter adjustment [12].

To assess the adequacy of statistical forecasting methods,
inverse verification is most often used (Table 1), that is,
checking the adequacy of the forecasting model and object
in the retrospective period. It is based on the following rule:
the proposed model can be applied for long-term forecast-
ing if it gives adequate results in a retrospective evaluation
of the characteristics of an already occurred event. In this
case, the absolute retrospective verification of the already
occurred event serves as a confirmation of the correctness
of the chosen model, its parameters and a method of relative
verification for predicting future events [13].

Inverse verification of the forecasting one-parameter ex-
ponential smoothing model can be implemented in two basic
ways. The direct type of problem solving includes search
procedures. They allow obtaining a bundle of retrospective
forecasting values by changing the value of the internal pa-
rameter with a certain step [15]. The closest one to the real
value is chosen from them [16].

Table 1

Verification methods for forecasting models [14]

Verification e
method Verification technology
Direct Development of a model of the same object using
verification a different forecasting method
Indirect Comparison of results from this model with data
verification from other sources
Verification of simulation results by analytical or
Consequent . Lo .
o L logical derivation of the forecast from previous
verification .
forecasts
Opponent Verification by refuting opponent’s criticisms on
verification the forecast
Expert Comparison of forecasting results with expert
verification opinion
Inverse Checking the adequacy of the forecasting model
verification and object in the retrospective period
Partial tarset Construction of conditional submodels equivalent
ualtarg to the full model in typical situations for the de-
verification )
signed system
Structural Comparison of structures without experimental
verification verification of the comparison in general

An analytical approach to solving the forecasting prob-
lem is probably more informative. Various aspects of it are
described, for example, in [1]. The main idea is to form alge-
braic retrospective equations, whose real roots determine the
optimal values of the smoothing parameter.

However, the issues related to the analysis of a system of
several retrospective equations rather than a single one re-
mained unresolved. The practical interest in such a problem
is due to the fact that in most cases, the coefficients of pair
correlation between sequences of forecasting and actual va-
lues are used to measure forecasting accuracy [17, 18]. More-
over, real time series may contain data of different reliability
or significance [19].

Therefore, it is necessary to develop methods that analy-
tically solve the inverse forecasting problems taking into ac-
count the requirements for a sequence of retrospective errors.
When solving such problems, interval analysis [20], which
has proven itself well in robust estimation problems [21],
is a promising tool. At the same time, robustness is considered
in two aspects. The first is the resistance of statistical pro-
cedures to outliers [22], the second is parameter robustness,
that is, resistance to changes in internal parameters [23].
The advantage over statistical adaptation methods [24] in
this case is the absolute accuracy of analytical retrospective
dependencies.

3. The aim and objectives of the study

The aim of the study is to identify intervals of a given
quality in the range of admissible values of the internal pa-
rameter for the parameter synthesis of the forecasting model.

To achieve this aim, the following objectives should be
accomplished:

— to select quality criteria for the forecasting model;

—to form a retrospective model of one-parameter expo-
nential smoothing in accordance with the inverse verification
technology;



— to develop a method for robust estimation of the adequa-

Continuation of the Table 2

cy area of the one-parameter exponential smoothing model; . 5
— to illustrate the application of the developed method
on test data. )
= _ 7)2
Determination R b~y Internal,
coefficient T ) comparative
4. Selection of quality criteria for the forecasting model Z(y ~7)
The literature mentions that <«at present there is no ,
sulflfwﬁentlf{/ co.mglgc.e sicudy of all p}(l)smble l2)1_clc.u.racyf(‘,rltgrla, Theil's inequality . (@ -v) Internal,
which makes 1t 1 icult to as.sess t .e cqpa .1 1ties 9 various coefficient T 1 comparative
models and experience of their application in applied works “Npr+ =Yyl
on forecasting specific processes» [17]. However, the use of = s
a set of statistical quality criteria for forecasting models is
considered classic [25] (Table 2). Modulo mean a-1% Yil 100 % Internal,
relative error nsl y, comparative
Table 2
Classification of quality criteria for forecasting models @_y)z
Displacement UM = Internal,
arac- a S 2 itati
Criterion Expression Chd.lra.(' share (y, - .l/,-) qualitative
teristic
1 2 3 )
S, -5,) )
_a Internal, S U* Y Internal,
Absolute error =YY absolute Variation share 1y~ yi)Z qualitative
Relative error 3, = Y29 400 % Internal, ~
: absolute 2(1-7)-S,-S
Covariance share U= — Internal,
Maximum e = max e Internal, 12(@1 _ ]/,»)2 qualitative
absolute error RS (T absolute nig
Sum of squared SSE = C ol Internal, s
errors ; ! absolute Regularity ) ;(y )
o A*(B)= 5 External
criterion 2 Y,
Root mean square IR Internal, ieB
error o= n ; € absolute
.. ~4_ =B\’
M d 1 I | Minimum Yi —Y; )
can square MSE = 7295 I]l)telina ’ displacement "5 = External
error nis absolute criterion z yiz
i=1
Mean absolute MAD = lz"*‘ o Internal,
deviation il absolute R 2
Short-term 2(% —%)
. 2 i€ -
Percentage mean MAPE = 1i ‘ 5 ‘ Internal, forecastmg‘ - A (C) = fe€ 2 . External
absolute deviation n<t absolute accuracy criterion ol
General form Step-by-step inte- N (9 -, )2
. Internal, gration accuracy 9 n
of comparative . I*(N) External
e comparative (convergence) U
accuracy criterion o 2 y?
criterion =7
2
Variable balance ) 2
o = - ; External
Divergence Internal, criterion B — Yi ;ylj Xterna
coefficient comparative
It should be noted that the number of combined criteria,
dificati as well as variations of their sequential application, exceeds
gziicl:a(t};o; Internal, the number of classical ones [18].
vere comparative The chosen criterion should take into account the fea-
coefficient o . .
tures of a specific forecasting problem, such as the forecasting
horizon, available sample size, degree of data «purity», etc.
z (, _i) (y-7) Despite the variety of statistical characteristics and the
Sample correlation | ; _ ~ Yimyp\y-y Internal, corresponding criteria, most of them are in some form derived
coefficient comparative from the magnitude of the forecasting error:
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This suggests that if the short-term forecasting techno-
logy uses a criterion of the form (1), then its methodological
and algorithmic support can be reconfigured to use any other
criterion from Table 1.

5. Retrospective model of one-parameter
exponential smoothing according to inverse
verification technology

Consider the one-parameter exponential smoothing
model (Brown model) [26]:

g=oy,  +a(l-a)y, ,+.+a(l-a) "y, =

= i“ﬁ—a)H Yooir 2)

where y, is the estimate (forecast) of the observed indicator
for time point ; y;_1, Y, .., Yr—n are the values of the series at
the corresponding time points; 7 is the sample length of the
time series; o is the smoothing parameter.

Using the model (2) to solve the short-term forecasting
problem requires a reasonable selection of the smoothing
adjustment parameter o.

The classic range of acceptable values of o is the interval
ote[O, 1], extended — o e[O, 2] [26].

The technology of inverse verification or retrospective
analysis [1] consists in solving retrospective equations writ-
ten for the occurred time points (z—1), (t—2) and earlier.
For example, for a posteriori calculated errors at time points
(t-1), (t-2), ..., (t—n+1) we can write:

n—1 .
€ 4 (0‘) =Y, (0() Y= ZO((1— (X)l 1 Yiiia = Yin
it

n-2 -
et—Z ((X) = gt—Z (OL)— yt72 = Z(X(1 - 0()’ ' yH;z - yr—ZY (3)
i=1

€rni (OC) = gt—n+1 (G.) Y1 =Y,y Y-

Obviously, by solving the equation:

¢()=0, (4)

among its real roots, those can be found that lie in the allow-
able range (whether in classical or extended). By guarantee-
ing retrospective (a posteriori) accuracy at time point (¢—1),
the found values of o can be reasonably selected to calculate
the forecast at time point .

The case when only one «last» retrospective equation (4)
is considered is described in detail in [27]. However, a point
estimate of accuracy cannot fully characterize the quality of
the forecasting model [18]. Therefore, different coefficients
of pair correlation between the sequences of forecasting
and actual values are commonly used as an efficiency crite-
rion (Table 2).

Given the fact that the values of these coefficients (for
example, MAPE [18]) are uniquely determined by the values
of several «last» errors, it makes sense to consider the system
of several first equations from (3).

Consider a system of m retrospective equations formed
for time points (¢—1), (¢-2), ..., (t—m):

€y (a)z 0,
ez—2 ((X):()’ (5)
Cm (OC) = 0’

where the integer me[1,n—1] is the depth of inverse verifi-
cation or retrospective analysis.

Obviously, the equations included in the system (5)
generally are not required to have common roots, including
real ones. This analytically confirms the authors’ opinion
that the one-parameter exponential smoothing model, being
adaptive in nature [27], still needs parameter adjustment at
each forecasting step.

Since the system (5) generally has no solutions on a valid
set of the parameter, we reformulate the parameter synthesis
problem in the optimization statement:

SSE(oc):ieffi(oc)%min, aeA, (6)
i=1

where A is the classical or extended admissible set of values
of the internal parameter (determined in accordance with the
analyst’s preferences or opinion).

Problem (6) is easily solved analytically, because the
function SSE(a) is a polynomial of order 2(¢z—1) with real
coefficients. Its solution, however, is local in nature and does
not allow the analyst to fully assess the adequacy of the fore-
casting model on the entire allowable set A, including in the
vicinity of the obtained solution.

Thus, the robust formulation of the parameter synthesis
problem seems promising and useful from a practical point
of view.

6. Method of robust estimation
of the adequacy area of the one-parameter
exponential smoothing model

We soften the conditions for the absolute accuracy of
retrospective forecasts (5) and rewrite them as inequalities:

e, ()] <&,

‘er—’z (OC)‘ < &sz

)
‘em (oc)‘ <E, .,

where &, ,, &, ,, .., &_, are the limit values of permissible
errors for the corresponding time points.

The set &, ,, &, ,, .., &, is determined by the analyst,
based on technical specifications or subjectively. Its presence
in the forecasting model characterizes it as robust [27, 28] in
the sense that the values of the smoothing parameter o found
with its help guarantee the accuracy of retrospective forecasts
at the corresponding time points no worse than the given one.

The system of inequalities (7) defines the set A" c A
(Fig. 2), which can be considered the adequacy area of the
one-parameter exponential smoothing model with accuracy

upto & 4, &y oy §



t=i The roots of the equation (8) are found
using the Maple symbolic mathematics package:

S P NNy ~
£ N ‘ aole) o, =0.2494763881, a, =1.547120170,
1 N

2

v .
7 2\ 7, o, = 1.664281724,
RSN NS R a
0 &\\”‘% Y \ \\)‘}‘ 2 o, 5 =1.472360072+0.53232176084,
-4 R R
—& | AN NN NN 0, =1.124656056 +0.57909635561,
W o, = 0.8004009037 +0.6997716119;,
A Oy, =0.4129263204 £0.414307274i.  (9)
Fig. 2. Analytical interval estimation of the adequacy area of the
one-parameter exponential smoothing model, obtained by solving a system The coefficients and real roots of the retro-
of retrospective inequalities spective equations for time points =12, t=11

and =10 are summarized in Table 3.
Thus, the analyst gets the opportunity to assess the

adequacy area of the forecasting model not pointwise, but Table 3
at intervals, which is preferable for multiple forecasting. Coefficients and real roots of retrospective equations (RE)
It becomes possible to carry out optimal parameter synthe- of the forecasting model
sis on an adequate, rather than on an allowable, area of the — - -
internal parameter. The efficiency of parameter synthesis Coefficients and real ime points
procedures can be estimated as the ratio of the initial and roots of RE (=12 =11 =10
found intervals. a 15.08 ~15.08 15.08
ai -167.11 152.03 -136.95
7. Using the proposed method in the process @ 841.83 —689.80 552.85
of predictive assessment of the dynamics as —2544.56 1854.76 | —1301.91
of the logistics hub indicators a 519701 | -3272.95 | 1970.34
The analyst has data on the dynamics of the logistics hub Coefficients % 722857 | 395632 | 198598
indicator (requests for loading equipment) in the form of of RE ag 727334 | -3317.02 | 1331.04
a time series (Fig. 3). az -5218.88 | 1901.86 ~570.82
Let us write down a retrospective equation of the form (4) o 261451 71265 14183
for time point t=12:
ag —-869.70 157.05 -15.22
e, (0)=15.080"" —167.110."" +841.830.° — a1 171.96 ~14.91 -
9,544.560° +1,854.760 - 3,272.250° Gl e L - ~
75RO LR IDO = S 222000 a | 024948 | 027846 | 0.34017
+3,956.320 —3,317.020." +1,901.860° — Real voorsoft ™, | w2 | 173612 | 141307
— 712,650 +157.050—14.71=0. (8) o3 | 166428 - 1.65978

Specify the set &,,=0.2, §,,=0.3, §,,=0.4.
It determines valid values of relative errors:

m 8,,=1.36%, 8, =2.01%,
16.0 t
= / \:\ N 8,, = 2.63% (10)

/ E\/ W:\ The solution to the system of inequali-
15.0 ' L \ ties (7) for m=3 is given (Fig. 4):
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| | : | | : | We determine the optimal point estimate
13.5 ' ' ' ' ! ! of the smoothing parameter in accordance

1 6 7 9

10 11 12 with (6) (Fig. 5):

Fig. 3. Primary data in the form of a time series o =1.694. (12)



A, =[0.229,0.278] U [1,1.726]

Fig. 4. Graphical solution of three retrospective inequalities for time points:
a—t=12,b—t=11,c—t=10

As a result of the simulation, in addition
to the optimal estimation of the adjustment
parameter (12), we obtain the configuration
of the adequacy area of the forecasting model.
This allows you to reasonably choose the va-
lues of the smoothing parameter, depending on
the profile of the retrospective accuracy.

8. Discussion of the results of implementing
the robust estimation method of the
adequacy area

The context diagram of the robust esti-
mation method for the adequacy area of the
one-parameter exponential smoothing model
is shown in Fig. 6.

Note that any quality indicator from Table 1
can be a criterion. The proposed form (1) is
selected because it is primary in relation to the
other criteria from Table 1. Algorithmically it
is also possible to use convolutions of criteria.
Moreover, the analytical form of their presen-
tation ensures the invariance of the criteria.

The system of retrospective equations of the
form (5) describes a reference forecasting model
that provides absolute retrospective accuracy
to a depth of m values. To ensure its analytical
solvability, the formulation of the equivalent
problem with «soft» constraints is proposed (7).
The user has the opportunity to determine the
profile and depth of the retrospective accuracy
of the model by specifying the set &, ; in (7).

The considered example shows the frag-
ment of estimating the dynamics of the time
series (Fig. 3) in retrospective analysis with
a depth of three values and specified limit
relative errors of 1-4 % (10). Under such
conditions, the area for a reasonable selection
of the adjustment parameter is determined by
the intervals (11), which is about 20 % of the
initial range of acceptable values.

Thus, the proposed method enables para-

0.6 0.8 1.0 1.2 1.4 meter synthesis of the forecasting one-parame-
) ) ter model according to the criterion of retro-
Fig. 5. Function SSE{cr) spective accuracy of multiple forecasts.
depth of robustness permissible
retrospective measure computational
analysis accuracy
system of ‘
retrospective recommendations
inequalities for selecting the
model
time Formation Solution Analysis 3
series of a system of the system of the adequacy
» of retrospective *| of retrospective area of the >
inequalities inequalities forecasting model
0p. 0p.

tools

Fig. 6. Context diagram of the robust estimation method for the adequacy area of the one-parameter exponential smoothing model



The form of the criterion allows for independent restric-
tions on the accuracy of each individual retrospective forecast.

The advantage of this study over subjective approaches
to the parameter synthesis of the exponential smoothing mo-
del [3, 8] is its objectivity, that is, the dependence of the result
not on the user’s will, but on the value of the selected quality
indicator. Unlike search methods [16], the analytical form of
retrospective dependencies (7) allows you to obtain a solution
with high accuracy and, if necessary, provides the analyst with
the opportunity for graphical analysis of the adequacy area.
The results can be interpreted as a development of the results
obtained in [1, 26, 27] regarding the depth of the retrospec-
tive analysis. Their reliability is confirmed by the coincidence
of the results for the case with a unit depth (m=1,¢, ,=0).

The limitation of the proposed method is the length of the
time series. To solve retrospective equations and inequalities
of high order (n>30), the capabilities of standard mathema-
tical packages may not be enough. The accuracy of finding
the roots in this case drops sharply and may be unsatisfactory.
However, for a sample of 10—20 values, i. e. within the range
when the one-parameter exponential smoothing model is
most often used [26], the proposed method is efficient. Ano-
ther natural limitation is the depth of retrospective analysis,
i. e, the number of inequalities in the system (7). The user
should take into account that the deeper the analysis and the
stricter the requirements for retrospective accuracy, the closer
the desired adequacy area to degeneration. Therefore, the
proposed method should not be considered as optimal, but as
methods for ensuring a given quality.

The following research areas within the framework of the
considered problem are promising:

— estimation of the computational complexity and accu-
racy of solutions to retrospective equations and inequalities
of high order (n>30);

— estimation of the optimal sample length (and, conse-
quently, the order of retrospective equations) in case of data
redundancy.

9. Conclusions

1. The selection of the target quality criterion to assess
the adequacy of the one-parameter exponential smoothing
model is made. As such, the profile of retrospective absolute
forecasting errors with adjustable depth is selected. This op-
tion has a high degree of clarity and is invariant with respect
to other quality indicators.

2. A retrospective model of one-parameter exponential
smoothing is formed in accordance with the inverse veri-
fication technology. It describes a reference forecasting
model that is characterized by absolute retrospective ac-
curacy of multiple forecasts. The algebraic form of retro-
spective dependencies makes it possible to abandon search
procedures in favor of an analytical solution of the inverse
forecasting problem. The robust formulation of the optimal
parameter synthesis problem, mitigating accuracy con-
straints is proposed.

3. A method for robust estimation of the adequacy area of
the forecasting one-parameter exponential smoothing model,
based on inverse verification technology is developed, which
allows one to analytically evaluate the limits of the adequacy
area of the forecasting model depending on the requirements
for its retrospective accuracy profile. The proposed method
can be used for parameter adjustment of one-parameter
forecasting models in an interactive mode and serves as a de-
cision support tool in the process of forecasting or evaluating
parameters critical for a researcher.

4. As an example, the process of analyzing the ade-
quacy of the exponential smoothing model for assessing
the dynamics of a time series with a length of 12 values is
considered. Given the restrictions on three retrospective
forecasts of 1-4 %, the area of the given model quality is
determined as a combination of two intervals with a width
of 20 % of permissible. It is from the found area that a rea-
sonable value of the adjustment parameter for a subsequent
forecast can be selected.
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