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ABSTRACT

The research on forecasting in fuzzy time series has increased due to its capability in dealing with
uncertainty and vagueness. However, in this research the effectiveness of the forecasting is hugely
depending on the first step in every forecasting model being applied, that is the determination of the
size of the intervals. However, previous study did not mention on the best length of interval to be used
in the model. In this study, we suggested a few different lengths of interval to be used, to look for the
best size of interval in fuzzy time series. The aim is to increase the accuracy of forecasting. This method
is applied to the selected data of tuberculosis cases reported monthly in Sabah starting from January
2012 until May 2020. The data is collected from the Queen Elizabeth Hospital in Kota Kinabalu, Sabah.
The performance of evaluations is showed by comparison on the values obtained for MSE and RMSE.
One numerical data set from the whole tuberculosis data were used to illustrate the chosen methods.

Keywords: Fuzzy Time Series, Length of Interval, Forecasting, Average Based Interval,
Tuberculosis

INTRODUCTION

It is obvious that forecasting plays an important role in our life. It is proved that the statistical
approaches in time series may forecast the problems arising from new trends, but somehow fail to
forecast data obtained from the linguistic facts.

In early 1980, Song and Chissoms introduced the concept of fuzzy time series and used this
concept to forecast the enrolment of students in University of Alabama. The conventional linear
regression technique is applied, and the forecasted number obtained is compared to the forecasted
number obtained by fuzzy time series techniques. Later, the same researchers, Song and Chissoms
(1993a, 1993b) proposed a new time series forecasting model called fuzzy time series whereby
this proposed method is capable in dealing with uncertainty and do not require any assumptions.
However, their methods require large amount of computational time since their proposed methods
is based on complex matrix operations and there are no exact details on how to determine the
length of interval being used.

Chens (1996) simplify Song and Chissoms (1993a, 1993b) methods by using simpler
arithmetic operations instead of complex max-min operations method. Chens (2002) methods
proved to make good forecast on the number of students enrollment in University of Alabama.
Huarng (2001) who has been concerned on the effectiveness of length of Interval chosen proved
that average-based intervals give more accurate forecast compared to distribution-based length. In
2002, Chens continues his study on the same methods, but he is focusing on high order fuzzy time
series. Li and Chen (2004) proposed a concept of 3-4-5 rules of natural partitions which is then be
applied by Ramli and Mohamad (2017) in their forecasting models in forecasting the
unemployment rate under different degree of confidence.
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Meanwhile Huarng and Yu (2006) proposed a type-2 fuzzy time series model for stock index
forecasting. They proved that type-2 model is much better for smooth defuzzified forecast and
forecast consistently. Similar work on fuzzy time series can be found in Lee, et. al. (2001) and
Tsai and Wu (1999). The other researchers such as Liu (2007), Ozge, et. al. (2020) and Lee and
Chou (2007) does not specify on how they find the suitable the length of interval in their proposed
methods. Recently, Susilo, et. at. (2022) predict covid-19 in Central Java by applying average
based fuzzy time series with some modification to frequency density partition. They conclude that
their method could increase the accuracy in determining the number of positive cases which can
be seen from the MAPE value obtained.

The rest of the paper is organized as follows. Section 2 will briefly explain on the concept of
fuzzy time series forecasting. The next section is then explaining on the proposed methods in
general starting from Step 1 until Step 5. Then, we have the empirical analysis with three different
lengths of intervals being focused. The final step is the discussion on forecasting validation based
on values of Mean Square Error (MSE) and Root Mean Square Error (RMSE), followed by
conclusion.

FUZZY TIME SERIES

Fuzzy logic and fuzzy set theory was introduced to deal with the vagueness and uncertainty
in most real-world problems. This fuzzy set theory was initially introduced by Zadeh in (1965) It
has been applied in many fields, for example, health care, finance, environment, energy, image
processing, modelling, forecasting, optimization. In 1975, Zadeh (1971, 1973, 1975) introduced
fuzzy arithmetics theory and its application. Meanwhile, Zenian et al. (2020) implemented
advanced fuzzy set to enhance the image of Flat Electroencephalography by comparing the
performance of intuitionistic fuzzy and type-2 fuzzy approaches.

The definition of fuzzy time series was proposed by Song and Chissoms (1993a, 1993b). Let
U be the universe of discourse, where U = uy,u,,...,u,. A fuzzy set of A; of U is defined by

fa. (u fa. (u fa. (u
PR NCIVRNE Y A Y
Uy U, Uy,

ey

where f, is the membership function of the fuzzy set A;, fa,: U — [0,1]. uy is the element of
fuzzy set A;, and f,, (uy) is the degree of belongingness of w; to A; for fa (ux) € [0,1]and 1 <
k<n.

Definition 1: Definition 1: Y (¢)(t =...,0,1,2,...), isasubset of R. Let Y (t) be the universe of
discourse defined by fuzzy set f;(t). F(t) is defined as a fuzzy time series on Y (¢t)(t =
...,0,1,2,...)

Definition 2: If there exist a fuzzy relationship R(t — 1,t), such that F(¢t) = F(t — 1) x R(t —
1,t), where X is an operator, then F(t) ) is said to be caused by F(t — 1). The relationship
between F(t) and F(t — 1) can be denoted by

F(t—1)->F(b). (2)
Definition 3: Suppose F(t —1) = A; and F(t) = A;, a fuzzy logical relationship (FLR) is

defined as A; — A;, where A; and 4; is on the left- and right-hand side respectively, while the
repeated fuzzy logical relationship is removed.
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Definition 4: Fuzzy logical relationship can be group together into fuzzy logical relationship group
(FLRG) according to the same left-hand sides FLR. According to Chen’s model, the repeated fuzzy
sets will be removed in the FLRG. For example,

Ai - Ajl
Ai N AjZ g Ai d Ajl’Ajz’ (3)

THE PROPOSED METHOD

In this section, we apply Chen’s method (1996) with some modification in finding the length of
intervals. The algorithm in average based interval by Huarng (2001) to set the length of interval is
given below:

a. Determine the absolute difference between data n and n + 1, and find their average.

b. Determine the value of half of their average value.

c. Determine the basis value of interval length according to basis mapping table below.

TABLE 1. Basis Mapping Table

Range Basis
0,1-1,0 0,1
1,1-10 1
11-100 10
101 - 1000 100

The modification is as follows:
a. The length of interval obtained by using the algorithm above is 10.
b. The length of interval is then divided by 2, giving the length of interval is 5.
c. The length of interval is then multiplied by 2, giving the length of interval is 20.

The proposed method is presented as follow.

Step 1: Define the universe of discourse U = [Uyuin — D1, Umax + D2] into n equal length of
intervals uy, uy, ..., Up, where Uy, and Uy, 4, are minimum and maximum values in raw data and
D,, D, are two real numbers.

Step 2: Fuzzy sets A;. The linguistics variable is the raw data, A; as possible linguistics values of
the raw data. Each is defined by the intervals u,, u,, ..., u,.

Ay =1/u; +0.5/uy, +0/uz +0/uy + -+ 0/uy_q + 0/u,

A, =05/uy +1/uy, +0.5/us +0/uy + -+ 0/u,_; + 0/u,

As; =0/u; +0.5/uy, +1/us + 0.5/uy + -+ 0/up—1 + 0/u,

A, =0/u; +0/uy; +0/us + 0/uy + -+ 0.5/up_1 + 1/u,

Step 3: Obtained fuzzy logical relationship (FLR) according to Definition 2. Removed repeated
FLR as in Definition 3.

Step 4: Derived fuzzy logical relationship group (FLRG) as in Definition 4.

Step 5: Calculated the forecasted output. The calculation is based on three rules in Chens methods,
1996.
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e Rule 1: If the fuzzified number of cases of day i is 4;, and there is only one FLR in the
FLRG obtained in STEP 4, that is A; —» A, whereby A;, occurs in the interval u; and the
midpoint of u, is m;, then the forecast number of cases of day i + 1 is my,.

e Rule 2: If the fuzzified number of cases of day A; and there is more than one FLR in the
FLRG obtained in STEP 4, that is, A; — Ay, A; = Akz, A; = Ags, .., Aj = Agq Whereby
Ag1, Agz, Ags, -y Agq OCCUrs in the intervals wyq, ug,, Ugs, ..., Ugq and their midpoint are
My, Myz, M3, -, Myq , the the forecast number of cases of the day i+1 is
Mg + Mg+ Mpz++Myg

a

o If the fuzzified number of cases of day i is A4; , and there is empty FLR in the FLRG
obtained in STEP 4, thatis A; = @, whereby A; occurs in the intervals u; and the midpoint
of u; is m; , then the forecast number of cases of the day i + 1 is m;.

RESULTS AND DISCUSSION

Table 2 shows the tuberculosis cases obtained from Hospital Queen Elizabeth, Kota Kinabalu
Sabah. These data are used to be applied in the proposed method.

TABLE 2. The number of tuberculosis cases reported monthly in Sabah from January
2012 until May 2020.
Month Cas Month Cas Month Cas Month Cas Month Cas

Year €s Year €s Year €s Year €s Year €s

Jan Oct July Apr Jan

012 ' 2013 ¥ p0i5 3 017 ¥ a019 %
zlz)efz 487 ;(I)ci\; 359 ;E)Li% 301 ;g?; 437 2Foelb9 296
2“3;‘; 356 2%‘;‘; 370 25061p5 397 ;g{; 428 2'\3';‘; 375
SO R TR ng'f; a0 P a9
o a9 2F091b4 33 o0 303 o0 a0 g
op ¥ g0 M ogs 2 g M g
oy s S aes M g 0% a0 WY 50
2Aou1% 422 ;gﬁ 356 2F0elb6 372 ;(')T; 532 2)‘199 431
2Soe1p2 305 2Jcl)J 14 3 2'\3; °05 2[())?7 >%0 280e1p9 500
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Oct
2012

Nov
2012

Dec
2012

Jan
2013

Feb
2013

Mar
2013

Apr
2013

May
2013

Jun
2013

July
2013

Aug
2013

Sep
2013

380

351

353

380

385

379

376

402

342

432

324

388
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July
2014

Aug
2014

Sep
2014

Oct
2014

Nov
2014

Dec
2014

Jan
2015

Feb
2015

Mar
2015

Apr
2015

May
2015

Jun
2015

389

406

332

428

376

482

296

345

330

418

321

404

Apr
2016

May
2016

Jun
2016

July
2016

Aug
2016

Sep
2016

Oct
2016

Nov
2016

Dec
2016

Jan
2017

Feb
2017

Mar
2017

394

401

401

305

482

410

311

601

433

299

390

446

Jan
2018

Feb
2018

Mar
2018

Apr
2018

May
2018

Jun
2018

July
2018

Aug
2018

Sep
2018

Oct
2018

Nov
2018

Dec
2018

392

393

371

482

307

381

515

335

372

573

351

572

Oct
2019

Nov
2019

Dec
2019

Jan
2020

Feb
2020

Mar
2020

Apr
2020

May
2020

442

440

524

441

413

440

217

332

Step 1. Define the course of universe. According to Table 2, U,,;, = 199 and U,,,, = 601
respectively. We choose D; =9 and D, = 9 respectively. Thus, U =[199 — 9,601 + 9] =
[190,610]. From U, we apply average based algorithm and modification, considering three
different lengths of interval, which is size 5, size 10, and size 20. The number of intervals and list
of intervals are as shown in Table 3 below.

TABLE 3. The length of intervals, the number of intervals and list of intervals.

Length of
intervals

Number

of

intervals

List of intervals
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Size 5 84 U, = [190 — 195],u, = [195 — 200], ..., ugs = [605 — 610]
Size 10 42 u, = [190 — 200],u, = [200 — 210], ..., uq, = [600 — 610]
Size 20 21 u, = [190 — 210],u, = [210 — 230], ..., uy; = [590 — 610]

Step 2: Fuzzy sets A;. The linguistics variable is the number of tuberculosis cases reported
monthly, while A; as possible linguistics values of the raw data. Each is defined by the intervals
Uy, Uy, ..., Uy @S in Table 4.

TABLE 4. The fuzzy sets, A; according to the different length of intervals.

Length of Number
. of Fuzzy sets, A;
intervals .
intervals
SIZE5 84 Al = 1/“.1+O.5/u2+O/u3+O/u4+"‘+0/un_1+0/u84

AZ - 05/u1 + 1/u2 + 05/u3 + O/U4 + + O/Un_l + 0/u84
A3 = 0/u1 + 05/u2 + 1/u3 + OS/U4 + -+ O/Un_l + 0/u84

A84- = 0/u1 + O/UZ + O/U3 + O/u4 + -+ 0.5/un_1 + 1/u84,
SIZE 10 42 Al - 1/ul+05/u2+0/u3+0/u4++0/un_1+0/U42
A2 = 05/u1 + 1/u2 + 05/u3 + O/U4 + -+ O/Un_l + O/U4_2
A3 - O/u1 + 05/u2 + 1/u3 + 05/“4 + -+ O/Un_l + 0/“42
Ay =0/uy +0/uy +0/us +0/uy + -+ 0.5/upy_1 + 1/uy,
SIZE 20 21 Al = 1/ul+O.5/u2+O/u3+O/u4+"‘+0/un_1+0/u21
AZ = 05/u1 + 1/u2 + 05/u3 + O/U4 + + O/Un_l + 0/“‘21
A3 = 0/u1 + 05/u2 + 1/u3 + OS/U4 + -+ O/Un_l + 0/u21

A21 = 0/u1 + 0/u2 + O/U3 + O/U4 + -+ O.S/Un_l + 1/u21

Step 3: Create fuzzy logical relationship (FLR) and fuzzy logical relationship group (FLRG) based
on Definition 3 and Definition 4 as shown in Table 5 and Table 6 respectively.

TABLE 5. The fuzzy set, A; and the fuzzy logical relationship (FLR).
Month Cas Fuzzy set (4;) Fuzzy logical relationship (FLR)

/Year € TGie5 Sizel0 Size20  Size5 Size10  Size 20
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Jan

2014 394 Ay Az A1q Az = Ay A1g 2 Azr A9 — Agy
Feb
2014 353 Azs A7 Agy Agyg 2 Agz Ayy 2 Ay A 2 Ay
Mar
2014 341 Asq At Ag A3z > Az A7 2 Ag Ag > Ag
Apr

495 As1 Aszq Ate A3y 2 Agy Ayg > A3y Ag = Age
2014
May

356 Asy A7 Agy Agy > Azy Azqg 2 Ay A — Ay
2014
Jun
2014 395 Ay Az A1 Ay = Ay A7 2 Ay Ag > Ay
July

389 Ayo Azg A1 Ay 2 Ayg Azs 2 Ay A — Ago
2014
Aug

406 Ay Az A1 Ago > Ags Ayo — Azp Ajp — Agq
2014
Sep
2014 332 Azg Ass Ag Agg = Agg Ayy m As A — Ag
Oct
2014 428 Ayg Az A1z Agg > Ayg Ays > Azy Ag > Agy
Nov

376 Asg Aqg A1 Agg > Agg Ay o A9 Ajp = Agp
2014
Dec

482 Asg Asg Ass Azg = Agg A9 > Azg Ay — Ags
2014

TABLE 6. The fuzzy logical relationship group (FLRG).
Month / Fuzzy logical relationship group (FLRG)
Yea Cases

Size 5

Size 10

Size 20
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Aqg
— Ag, Ag, A1, A11, A1

Jan 2014 394 A Azr, A4, A
36 — A3z7,A41,A50 > Ayo, Ay, Ays, Ags
Aq3, A2
Ay A1q
Ay = Aq7,4A40, 450,
Feb2014 353 — 433,437,440, 2T TR0 A Ay, Ag, Ao, Arg
Ayq,A5,,A5:, A
A41)A43;A69JA71 21 22 35 36 All'A15rA18
A7 Aqg
Mar 2014 341 As3 = A1) A17, A1, A19, = Ag, Ag, A10, A11, Axs
— Asq,As3, 438,477
Az1,A3q Aq3, Az
Ag
Apr2014 495 As1 Ats — Ag, A7, Ag, Ag, A1,
= Azg, A7, Age, Agr > A14, Ar6,Azay Azs, A
A11'A12:A131A16'A20
May 2014 356  Ag; — Az, A Asqy = Ayy, Aro, A Ase
61 34 38 31 17> 19, 26 N Ag,AlO’ All, A13
Aqy Aq
Jun2014 395 Ay, o> Asg,Asg Ay A1ed17A1s A1, > Ag Ao, Arg, Ar1, Ay
A1, Asg Aq3, Az
Ay Azq Ajq
July2014 389 > As3,437,Aso, = A17, 419,420,421, — As, A7, 48,49, A1g
A41'A43JA69'A71 A22'A35'A36 A11'A15'A18
Az A1
Aug 2014 406 Aso — Ay7,A18,A19, Az0, = Ag, Ao, A10, A11, Ass
= A3y, Aso, Agar Asz
Azq, Az, Az, Ass A1s, A16,A17, 420
Ay Ajq
Sep 2014 332 Ay, — Ay, Ay = Ayz,A13, 415,416 — As, A7, Ag, Ag, Aqg
A22'A29 A11'A15rA18
Ag
Az Ags — Ag, A, Ag, Ao, A
Oct 2014 428 6 A7, Ag, Ag, A1,
= Ay3, Az7, Ayg, Ago = A1z, A19, Aga, Aso
A11'A12rA13rA161A20
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A1z
Nov 2014 376  Aug — Azg, Ass Azy = Aqg,A19, A2, = A7, 4g, Ao, Aro,
Aq1,4A13
Agg A1
Azg — Ayg, Azs, Azg,
Dec 2014 482 > 29 733,738 = Ays,A17,A19, A% _’AB;A9;A10;A11,A13

Azg,Ayz, A
39, 43, As9 Ayy, Aso, Asq, Az, Age A1s, A16,A17,A20

Step 5: Calculate the forecasted outputs. The numerical example of Jan 2014 chosen is shown
below.

[Size 5]: According to Table 5., the FLRG of Jan 2014 is Asq = A3z, Ayq, Age. Thus,
according to Chens methods in Rule 2, the forecasted values will the average of intervals midpoints
for A5, Ayq, Asp.

M37 + Myy + Msy

3

= 400.83 (4)

[Size 10]: According to Table 5., the FLRG of Jan 2014 is A;g = A9, 451,453, Azs. Thus,
according to Chens methods in Rule 2, the forecasted values will the average of intervals midpoints
for Ay, Az1, Az, Azs.

7 25 = 405.50 (5)

[Size 20]: According to Table 5., the FLRG of Jan 2014 is Ag—
Ag, Ao, A1p, A11, A1z, A1, Ayo. Thus, according to Chens methods in Rule 2, the forecasted values
will the average of intervals midpoints for Ag, Ag, A1, A11,A12, A13, Azp.
mg+mg+ myg+my +my; +mz+m
8 9 10 171 12 13 20 = 417.14 (6)

The forecasted tuberculosis cases with respect to length of interval size 5, size 10 and size 20 are
as shown in Table 7.

TABLE 7. Comparison on forecasted tuberculosis cases with respect to different length of

interval.
Month/ Actual Forecast cases according Month/ Actual Forecast cases according
Year  cases to different length of Year cases to different length of
interval interval
Size5 Size10 Size 20 Size5 Size10 Size 20
Jan-12 199 Apr-16 394 392.50 395.50 395.00

Feb-12 487 487.50 485.50 480.00 May-16 401 426.07 428.36 390.00
Mar-12 356 357.50 340.50 350.00 Jun-16 401 370.50 363.83 390.00
Apr-12 364 374.17 402.17 417.14 Jul-16 305 370.50 363.83 390.00
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May-12 419 397.50 405.50 417.14 Aug-16 482 440.00 422.17 400.00
Jun-12 349 335.00 368.83 373.33 Sep-16 410 337.50 340.50 350.00
Jul-12 341 367.50 405.50 408.89 Oct-16 311 322.50 363.83 390.00
Aug-12 422  418.75 405.50 408.89 Nov-16 601 602.50 605.50 450.00
Sep-12 365 362.50 382.17 373.33 Dec-16 433 432.50 435.50 440.00
Oct-12 380 397.50 405.50 417.14 Jan-17 299 372.50 380.50 397.78
Nov-12 351 388.33 431.06 444.44 Feb-17 390 365.00 365.50 400.00
Dec-12 353 411.25 402.17 417.14 Mar-17 446  400.00 405.50 444.44
Jan-13 380 411.25 402.17 417.14 Apr-17 366 367.50 403.00 397.78
Feb-13 385 388.33 431.06 444.44 May-17 437 400.83 405.50 417.14
Mar-13 379  412.50 405.50 444.44 Jun-17 428 389.17 380.50 397.78
Apr-13 376 388.33 431.06 444.44 Jul-17 404  390.00 382.17 373.33
May-13 402 388.33 431.06 444.44 Aug-17 472 370.50 363.83 390.00
Jun-13 342 370.50 363.83 390.00 Sep-17 347 347.50 445.50 350.00
Jul-13 432 418.75 405.50 408.89 Oct-17 394 367.50 403.00 408.89
Aug-13 324 372.50 380.50 397.78 Nov-17 532 426.07 428.36 390.00
Sep-13 388 395.00 402.17 450.00 Dec-17 590 587.50 470.50 455.00
Oct-13 389 400.00 405.50 444.44 Jan-18 392 412.50 415.50 395.00
Nov-13 359 400.00 405.50 444.44 Feb-18 393 426.07 428.36 390.00
Dec-13 370 374.17 402.17 417.14 Mar-18 371 426.07 428.36 390.00
Jan-14 394 400.83 405.50 417.14 Apr-18 482 512.50 431.06 444.44
Feb-14 353 426.07 42836 390.00 May-18 307 337.50 340.50 350.00
Mar-14 341 411.25 402.17 417.14 Jun-18 381 382.50 422.17 400.00
Apr-14 495 418.75 405.50 408.89 Jul-18 515 412.50 405.50 444.44
May-14 356 367.50 392.17 395.00 Aug-18 335 332.50 335.50 390.00
Jun-14 395 374.17 402.17 417.14 Sep-18 372 422.50 423.00 408.89
Jul-14 389 426.07 428.36 390.00 Oct-18 573 512.50 431.06 444.44
Aug-14 406  400.00 405.50 444.44 Nov-18 351 367.50 470.50 395.00
Sep-14 332 322.50 363.83 390.00 Dec-18 572 411.25 402.17 417.14
Oct-14 428 422.50 423.00 408.89 Jan-19 382 367.50 385.50 395.00
Nov-14 376 390.00 382.17 373.33 Feb-19 369 412.50 405.50 444.44
Dec-14 482 388.33 431.06 444.44 Mar-19 375 400.83 405.50 417.14
Jan-15 296 337.50 340.50 350.00 Apr-19 495 512.50 431.06 444.44
Feb-15 345 365.00 365.50 400.00 May-19 376 367.50 392.17 395.00
Mar-15 330 418.75 405.50 408.89 Jun-19 331 388.33 431.06 444.44
Apr-15 418 417.50 402.17 450.00 Jul-19 500 422.50 423.00 408.89
May-15 321 335.00 368.83 373.33 Aug-19 431 412.50 415.50 395.00
Jun-15 404 395.00 402.17 450.00 Sep-19 500 372.50 380.50 397.78
Jul-15 332 370.50 363.83 390.00 Oct-19 442 442.50 392.17 395.00
Aug-15 301 422.50 423.00 408.89 Nov-19 440 425.00 403.00 397.78
Sep-15 397 440.00 422.17 400.00 Dec-19 524 389.17 380.50 397.78
Oct-15 385 382.50 428.36 390.00 Jan-20 441  442.50 445.50 390.00
Nov-15 393 412.50 405.50 444.44 Feb-20 413 425.00 403.00 397.78
Dec-15 542 426.07 428.36 390.00 Mar-20 440 437.50 368.83 373.33
Jan-16 338 337.50 335.50 455.00 Apr-20 217 389.17 380.50 397.78
Feb-16 372 372.50 423.00 408.89 May-20 332 332.50 335.50 340.00
Mar-16 505 512.50 431.06 444.44
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The Forecasting Accuracy Validation

In this section, we compare a performance of proposed method with different length of interval
as mentioned in the previous section. As we all know, the aim of forecasting is to be accurate as
possible. For this purpose, we consider a performance measure providing forecasting error, which
Is the difference between the actual data case and its forecasted data case value. The Mean Square
Error (MSE) and Root Mean Square Error (RMSE) are used to measure the forecasting accuracy:

Forecast — Actual)?
msg = 2 - ) 7

(8)

Forecast — Actual)?
RMSE =\/Z( " )

TABLE 8. Comparison on the value of The Mean Square Error (MSE) and Root
Mean Square Error (RMSE)
Mean Square Error

Root Mean Square
Average Based Interval a

(MSE) Error (RMSE)
Size 5 2786.16 52.78
Size 10 3871.43 62.22
Size 20 4533.55 67.33

Based on the MSE and RMSE values shown in Table 8, we may conclude that the smallest value
of MSE contribute to more accurate forecasting values. We proposed that, the length of intervals
with size 5 is better than size 10 and size 20.
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