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Abstrsct - The res€erch studied doubl€ and triple erponentiel smoothfug methods end its applications on
forecasting time series drta. Due to the odghd of plot dltr (prttern) increasing seasonal, the exponential
smoothing method and metn rbsoluae percentrge error (MAPE) ere then used. Eerg Zaitan al|a Minitob
software lre used to compute the result of the forecssting, The rcault showed thrt the smoothiug
par&meters signlffcut hlluenced the slgrificsnt r€rult of the forec$dng with smrlt MAPE around 0.09
and 0.f in double smoothing exporentlal @ES) and t"lpre smoothlng erponendsl (fES), respectivety.
KEtword; Forecasting, panmeters lag and smoothing exponential.

I. I[rRoDUcrtoN

- Many authors have already studied some techniques of the forecasting, such as Najmudin [l t], Salvatore
[18], Nasution and Prasetyawan [12], and Indiyanto [6]. Fwthermore, detail and in depth statistical methods ior
forecasting on time series data aDalysis is found in Abraham and Ledolter [l]. They ixpressed that time series
tond to exhibit a cyclical pattem that has tendency to repeat iiself on a fiiea p*oa. in t(xr,r of eaptonential
smoolhing metlodq we noted some authors studied it on time series anatysis iata, such as oktaviiina [t4],Montgomery [9], chase and lacobs [4], Aritonang [3], oktaviana and wijaya [15], pangesnr et al. [16], and
Stevenson and Sum [19].

Following Makridakis [7] there are three methods of the exponential smoothing, namery (r) single
exponential smoothing (for random and stationary data), (2) double exponential smoothing lBrown'and Hilt
methods). It tends to be suitable for trend increases, and (3) riple exponential smoothing ffoi seasonal of the
trend). In the triple exponential smoothing (TES), therc are three smoothing weighted, namely a,B a,.d, y
(Makridakis, ei at., [8]). More detail with rES, single exponential smoothing (sEs), aqd double expouential
smoothing (DES) are found in Makidakis [7].

To measure the significant result of the forecasting for p period ahead, lhere are tbree measurements of
error, namely (l) mean absolute deviation (MAD), (2) mean absolute percentage error (MApE), and (3) mean
squared-error (MSE) (see Najmudin, [l l]). Due to the values of MApE is smalter oan tr,t'eo ani-tr.lsE, we then
used it. Note that the formula ofMApE is given

t=l

Pratikno, B et al. / Intemational Joumal ofEnginening and Technology (IJET)

The Exponential Smoothing Methods
@ouble-Triple) and Its Applications On

Time Series Data

MAPE=!
n

Y, -YI (l)
Y,

where r, is an actusl data at period ,, { is a forecasting data at period t, and z is a number of data.
Following Goh and Law [5], and Andini [2], the criteria of MApE is noted as: (l) 0 <.r < l0 is very good, (2)
l0 Sr < 20 is good, (3) 20 3x < 50 is enough, 1a) x>50 isbad. we note here that the small varue of
MAPE is then chosen as a best indicator in determining the significant forecast.

. - 1!*_" are several steps to produce the significant result of the forecasting onp period ahead: (l) plot and
idenriry the fend of the data (time seriBs dara), (2) find the suitable metho( (3-) give a simulation data" ia) useo
the formula and software to find the result ofthe forecasting, and (5) check thi silificaot result using IvtApE.

In ftis paper, the introduction is givan in Section l. Thc double exlnnential smoothing (DES) and its
simulation are pres€nted in Section 2. The triple expoocntial smoorhing CrES) atrd its simutatioi are obtaincd in
Section 3. Then, Section 4 described the conclusion ofthe research
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II. A Snvrut erloN STUDY ArrrD RESLILT

2.1. The Double Exponential Smoothing Method
Following Makridakis [7] and Makridakis, et al., [8], the DES had multiple smoothing weighted, namely

d,/,at and 4. The d md f are chosen at the smallcst values of MAPE (in several trials). Detail of ttre
DES is found in Malaidakis [7]. To make clear the concept of DES and TES, we refer to the first theory of
smoothing exponential methods, that is the SES. Here, the formula of SES is given as

OAr t*t = dY, + (l- a)Y, a)
where 11 is an actual data at period l, i ir u forecasting data period 1, zr is a number of data, i*, i. tn.

forecasting data p€riod t* l, and" = fl)
\n)

is the parameter smoothing (0 < o <l). Furthermore, following

Najmudin I l], the DES's formula is then presented in term of the Brown is given as

Y,*o = a, *b,p 
(3)

whcre i*, is a forecasting data on p period of t, a, is adifferences values of smoothing at r perio( D, is

a additional factor at period of t, p is a number of period ahead to forecast. To get th" f,*r, we must follow
some steps: (l) compute the smoothing exponential *irgZ, = dy, +(l-d)L,r, (2) then we calculate double

smoothingexponentialwith ,', =dl,+(l-a)t,-r, (3)determine a, using a,=2L,-t,,g)and D, is

determinedusing6, =#;1r,-t,).Here,L,isan estimationvalueof singlessrs6.hingand ,C, isan

estimation value of double smoothing. Similarly, Following Najmudin [ll], Holt method follows three steps,
that are: (l) determine level of estimation usingl,, =aYt+(L-a)(L,_r+Tur),(2) we also determine trend

of estimation usi"g 4 = / (L, - 4-, ) * (l - D (r,-r) , and firthermore, we writren the Holt formura as

f,*o = I, + pq, (4)

where fr*, is a forecastin g data on pperiod of I a, is adifferences values of smoothing at r period" D, is
a additional factor at period of r, p is a number of period ahead to forecas! L, is alevel estimation, and { is a
hend estfunation. Note that d *d 4 are intercept of linear estimation and slope, respectively (Montgomery
t10l).

- A simulation study h q* for forecasting data of a number of motorcycle in Figure l. Figure I showed
that the trend of the plot of the data increases asthe month increases (Year of data | 21li-21lg).
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Figure l. Trend ofmotorcycle data
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It is clear that the data (Figure l.) increases as the month increase (has a trend). We therefore decide to use
DES as a suitable method. From the simulation of MAPE (smallest MAPE:0.09), we got a = 0.7 for Brown
method and a=O.9 and /=0.1forHolt. The forecasting data is then giveu in Table l and Table 2 for
both methods (Brown and Holt).

Tabl€ l. Tbe ForccastiDg data aod lts enor (Brorrn)

Months (2019)
Y,_

Y Error (%)

January 128.4 x l0l 128-5 x l0r 0.08

February 129.1 x 103 129.14 x 103 0,o7

March 129.7 x td 129.68 x 101 0,02

Table 2. Tbe Forecastjrg data and lts eror (Holt)

Months (2019)
Y,- 

o
v Enor (%)

Januari 128.55 x l0l 0,01

Februari 129.1 x 103 0,06

Maret 129.9 x l0r 129.7 x 103 0,17

From Table 1 and 2., wc see that the average of error the Brown method is 0.M and the average of error of
the Holt is 0. I 9. we then conclude that Brown method is better than Holt (th€ error 0.04 < 0. l 9).
2.2. The Triple Erponenti.l Smoothing Method

Similarly with the section 2, we then studied the TES in this scction. Following Makidakis [l and
Makridakis, et al., [8], the tiple exponential smoothing (TES) had tbree smoothing weighteO, i;;eiy
a' P Lad / . These parameters are choscn based on the smallest mean absolute p€rcontage 

",.- iuelEy oo
several kials. Detail rES is formd in Makridakis [7]. Following Makrida&is et al. [8] and Najmudin [ll], the
general formula ofthe TES is given as

Level , L,=a(4-S,_,)+(l-d)(L,_t_7,_t)

rrend : T,=f(L,-LFt)+(l-y)(7,_,)

Seasonar : 5, = B(Y,-L,)+(|- 0(5,_,1
Forecasting. t*o=L,+pT,+5*,*o (5)

where Z, is value of level a, P ord f are and. smoothing weighted, { is an estimation trend, y is

smoothing cotstant of trend estimation, S, is an estimation of seasonal, p is smoothing constant of trend

seasonal, s is length of seasonal, t*, is " forecasting data on p period ahead, and p is period of
forecasting.

A simulation study is given to the data of the executive class train ticket as below. The scatter plot is
presented in Figure 2. ( Niqatani [3] and Pratilno et al. [7]), we then chose the TES as a suitable method for
this plot.
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Figure 2. Scatter plot ofthe executive class t-ain ticketing

From Figure 2., we see that the trend of the plot increases (seasonal). Therefore, we choose the TES as a
suitable method for forecasting it. The first procedure, we firstly choose the values of a , 0 , ^d 7 from the
smallest MAPE that generate using Zaitun software. Here, we got the parameters smoothing d=Q.L,
f =o.6,andy =0.1 onMAPE:0.1 (assmaflestMAPE).Usingtheseparamete^ (a=0.1, g=0.6,and
/ = 0.1), and following Pratikno, et al. [l7], we then get the values of the data forecasting (Figure 3.).

Pratikno, B et al. / International Joumal ofEnginecring and Tcchnology (IJET)
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Yt 39960 30678 32378
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efTor 0.006 0.02 0.2

Figurc 3. The forccasting ofexecutive class train ticketing

From Figure 3' It is clear that the green line (forecasting) is in line with the trend of the actual data (redline)' They both lie at 95yo its confidenJe interval, with tn" uI",*.v -"""*"-ent of the MAPE is 0.1 (small).The actual error is given in Table 3.

Table 3. The values ofthe forccasting data on January_March 20lg

From Table 3' we see that the error of the forecasting is around 0.006 - 0. 2 (inaverage is 0.07). It meansthat the error is relative small. Thus, we conclude that it isL enough er.oi ro, getting the good forecasting.
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Itr. CoNcLUsroN

The research studied the double and triple smoothing exponential method in forecasting time series data.
Both methods are suitable due to the tend of the plot inqeases @ES methods) and seasonal increases (TES).
The MAPE is used to obtsin the eligible forecasting. Zaihm aDd Minitab soff\xue are used to compute the
result. The result showed lhat the fore&sting data arc really influenced by smoothing parameters, with the
smallest MAPE are 0.09 (DES) and 0.1 [ES), respectively. For the DES, Brown method is better than Holt
method.
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