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Abstrac%— 1%a(lzﬁtg;sman mﬁortant worship for Muslims, where some of the wealth of the rich will be distributed to the poor

according @ @réln ruIesp Zakat can be used as a source of income for a country, such as Indonesia with a majority Muslim
populatlgn“’Tlgs Study foguses on modeling zakat in Indonesia using zakat data from 2004 to 2019. The zakat data obtained
contmue&t@ @mase expanentially, therefore the main goal of this study is to find the best model to the zakat data. For this
purposeg\/\é %t&stlcal mgdels, namely the exponential regression model and the exponential smoothing 2 variables will be
used ancgtesteg t&determme the best model to describe zakat in Indonesia. The best model will be selected based on graphical

mspectl@n angg.

@;Jmencal criteria namely Mean Absolut Error (MAE) and Mean Square Error (MSE). In most the cases,
igspection gave the same result but their MAE and MSE result differed. The best model was chosen as the model

with theHoWeg walues of MAE and MSE. In general, the Exponential Smoothing 2 Variables has been selected as the best

graphical
model. & g 53
C x0T 0O
c® S 3
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Zakat is ‘&mnof the teachings of Islam where a portion
of the |?+’1cor'r1_z;r Bf the rich is distributed to the poor
accordmg to gre?ietermlmgd rules. A country with a very
large pqpulatﬁ)n<wh|ch El's dominated by Muslims will
make zagat asgaﬁorm ofancome for the country with great
potential if rﬁata‘aged pmperly Indonesia is one of the
countrie§ as ng}eniloned agove that has been able to manage
these zakat f&n&;s for tr:e purpose of improving people's
welfare. :]'he ggﬁflcant re]es of zakat in the economy have
trlggeredsmany studies to investigate them, especially its
roles mo povgrty aIIewaﬂon For example, a study by
Chomyah et %I [1]. ha{s; employed the welfare Index of
BAZNAS to agreasure the.‘.lmpacts of zakat on decreasing
the nuniber & poor pegple Meanwhile, Nadzri [2] has
conductéd a (ﬁnceptual study to prove the role of zakat in
aIIewa'u@ p@erty Thé‘f’value of zakat continues to
increase sgverys year Whl@ﬁ forms an exponential pattern,
this hasgresulted in research on zakat continuing to grow.
Several reseamchers haye conducted research on zakat
models usmggnathematlgal equations Namdar [3] et al.
who employs2the accuracy and repetition feature of the
Fourier serieszin the Matlab application to predict zakat
potentials in Ban. Meanwhlle Parisi [4] has employed the
multiplicative2 decompcgltlon forecasting method to
determine the®zakat poteptials in the future and discovered
that voluntary zakat in In’i:l'onesia affects the total zakat

0]S[O)]

ential Regression, Exponential Smoothing 2 Variables, MAE, MSE, Zakat Model.

collection. Belgacem [5] conduct a more complex study
using a stochastic model to examine the dynamics of the
wealth distribution of individuals in a population that
obeys zakat systems. Research on zakat modeling in
Indonesia has also increased rapidly, especially in the
purpose of predicting the value of zakat in the future. A
previous study that has forecasted zakat is conducted by
Husti et al. who have discovered that zakat data in
Indonesia is more appropriately forecasted using Holt's
Exponential Smoothing (HES) model [6]. This finding is
supported by Akbarizan et al [7]. Funds from zakat are
also known to be very stable unaffected by the COVID-19
pandemic. Research conducted in Indonesia has shown that
Zakat funds continue to increase significantly in 2020 and
2021, Ria Indah Sari et al [8]. The objective of this study is
to propose two statistical modelling namely Exponential
Regression and Exponential Smoothing 2 Variables
Comparison of the proposed model with existing statistics
functions is done to demonstrate their suitability in
describing data of zakat characteristics. [9] Using ¢-
exponential regression model for fitting data with descrepant
observations. Maximum likelihood estimators for the model
parameter dan the fisher information matrix are derived.
Simulation study show that the proposed estimators present
good behavior in the sense of decreasing in bias, and
symmetric distribution when the sample size increases.

EacEmEl 1 his is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Thé Q Wekof the study [10] is to determine the most
appropriate=for ing model to achieve a good level of
forecastin y. There two methods for the study is

Holt-Winter (HW) dan Seasonal Autoregressive Integrated
Moving Averagi §AR@/IA). The findings showed that all
models ﬁ'oc{{iagngagpura@ forecast values to according to
error meas@res. g/l@tipliﬁétive model of HW achieved the
highest 3o@c%t'mggaccusacy followed by SARIMA and
additive ZH@ E[ﬁ]i‘using’;'exponential regression model at
nursing gatd, Wessh®w that the new regression model can be
applied g)&igaas?sl‘gn data since it represent a parametric
family @o&lg thag includes as sub-models some widely
known r@r@ssm@nﬁ)del. Jp this paper using MLE and derive
the apprgpiﬁat‘é- rgatﬁces for assessing local influence on the
paramet %s@ngeg. under different pertubation schemes.
And alsgi@/egti&atgd and,simulation studies are performed
to evalugtesl Fhes accuraey of the estimate. The censored
exponenffaE’ Bgfession dnodel is commonly used for
modeli @fegnﬁ data. 8in [12] derived a simple matrix
formula ¥orsti@ $econd oder covariance matrix of the MLE
in this ckasg of r¥gressionmodels. To show that the second
order cqgarga&e%an be fising monte Carlo simulation. [13]
uses thenmpdel Zf seasonal exponential smoothing (Holt-
Winter) 2y @l(g Zakat. The finding shows that holt-winter
model is sgtﬁﬂg to forecasting zakat collection as it also
account &o(ﬁs_e;'asenal variation. [14] aims to forecasting JII
returns §y5e31 ying various holt-winters models. The
models used afe Blolt winter seasonality, Holt winter method,
and Holg WinterSwith maximum  likelihood approach. The
result s@wecﬁtfﬁt Holt winter seasonality forecast better
than the the §thér methods. [15] Aimed to predict seasonal
time sePies using the Holt winters exponential
smoothifg ad@ti%e model, The result showed that the holt-
winter Bxporgnflal smabthing method contained trend
patterns gnd sgagnal pattérns by first determining the initial
values @hd $ndpthing Parameters minimize forecasting
errors. [16] e bbjective of study was to model log-term
U5SMR Wiith group methoﬁ.of data handling and compare the
forecastgwith%thg comm'énly used conventional statistical
method-;_elel\/SA”regresswn and holt-winters exponential
smoothifig magels. <
5, @

N =
Dat_'anaﬁsis in theﬁesearch used partial least square-
structur% equation modéging (PLS-SEM). The findings of
the studg [17E.explain that performance expectancy, social
influencé& and facilitatif_:_@; conditions positively affected
behavior%l intention to wuse digital payment. [18] aims to
determire the;:d,ollowing:a'he forecasting of zakat collection
in Indonesia bgsed on thegpistorical data for the next year and
the system used by Muskim countries to collect zakat fund.
This study useel the multiplicative decomposition forecasting
method. 2 =

Three exponential srfoothing models were compared to
identify the m§st approp@te model in forecasting electricity
consumption. &he three gxponential smoothing models are
Simple, Holt, and Brown ?Xponential smoothing. To identify

<
)
o

106

the most appropriate model, a mean absolute percentage
(MAPE) was chosen. The results show that Holt’s
exponential smoothing has the best performance with the
lowest MAPE score of 2.299 [19]. In this study [20], two
different Artificial Neural Network (ANN) models using two
different learning algorithms are developed; Back
Propagation (BP) and Levenberg-Marquardt (LM). Both
models are developed and compared in terms of their
accuracy performance. Empirical findings show that the
weighted-exponential regression model provides better fits
than the gamma regression model and could be a good choice
for modeling the right-skewed response variable [21]. The
purpose of [22] is to analyses the efficiency of zakat
institutions in Malaysia. This study uses the Malmquist
Productivity Index to estimate productivity and efficiency of
zakat institutions in Malaysia and the Tobit model to
determine the factors affecting efficiency of zakat institutions
in Malaysia. The results suggest that Total Factor
Productivity (TFP) of zakat institutions in Malaysia
increased at an average rate of 2.4 per cent during the study
period and is mainly attributed to technical progress rather
than efficiency components.

Exponential smoothing is a sophisticated forecasting
method that works based on previous forecast plus a
percentage of the forecast error. n this study, a framework is
developed for the selection of optimal value of smoothing
constant that minimizes a measure of forecast errors like
mean square error (MSE) and mean absolute deviation
(MAD) [23]. This report concentrates on the analysis of
seasonal time series data using Holt-Winters exponential
smoothing methods. Two models discussed here are the
Multiplicative Seasonal Model and the Additive Seasonal
Model [24].

The purpose of this study [25] was to forecast APSI as a
scientific-based reference for making decisions and policies
that were appropriate in tackling the effects of air pollution
on health. The research method used was time series to
identify the time relationship using Holt-Winters Exponential
Smoothing. [26] aims to investigate the probability of paying
zakat and analysis using descriptive statistic and logit profit.
The result show that higher probability of paying zakat
among respondents determined by small household size,
lower per capita income, higher education level and those
living in Perak. [27] Was to identify a motivation muzaki for
paying zakat using regression analysis. The result showed
that factor formulation was valid to identify motivation of
Muzakki for paying zakat. Time series analysis is an analysis
used to predict the future, where ARIMA and Exponential
Smoothing (ES) are part of time series Analysis. This study
[28] aims to determine the best model and forecasting results
in 2021 and 2022 from the data on the amount of collection
and distribution of zakat, infaq and shadaqgah.
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collection from 2004 to 2019. Figure 1 shows that the

e source of the data is the site Rumah plotted time series has an upward trend or strong
a is reported by the statistics agency  Increasing.
Indone5|a The dataIusedén the analysis is that of the zakat
o0
oo o gx*
5~ =0 I
85 O "
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3 Al
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(B 7 o
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3
s 8 °
583 :
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> ©
% o«
3 8 .
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6557 ° Fig. 1 Zakat Data in Indonesia (2004-2019
g- E 25 ig. 1 Zakat Data in Indonesia ( - )

Initigl @@nﬁ tion in this research can be seen in the  that good zakat management will be able to improve the
descripti&e@tag istics for zakat data are presented in Table 2. welfare of the Indonesian population. Indirectly this result
The vargat@ng of zakat data that are so large (8868876)  can also be interpreted that the Muslim population has a
indicate ¢h tﬁ zakat increase is very significant from the  fairly good wealth.

(=3 ']
lowest cg” 0 the highest of 10230 from year to year.
The ave@g 78k é obtained is quite large (2.088), this shows
RS
% *g 2 Table 1. The descriptive statistics for zakat in Indonesia (billion)
= Stagsﬁcs Mean Variation Minimum Maximum
a = 3
x5 =9 o 3018.0 8868876 150.1 10230.0
3 ° 'S o
g 22 |[E
s g8z
3. Met@odsé @ = Ar=aXi+ (1 —a)(a; 1+ T 1), 0<a< 1,t=12,,n

3.1. Exp@nenlaa@;{egressmn

5 o & Mathematically, the equation of an
exponenﬁal r%ressmn model is pretty simple. It looks like
this: acwvhlcg describes fhe initial model value of y, when
x=0 andgi which is the gm)wth rate (if positive) or decay rate
(if negative). B this papeEy is the period time 1, 2, ...,n and
X the data oﬂlndonesiaozakat. An exponential regression
model |gnontmear But dRis is a linear equation for log y
versus x;\>w1thgntercept 1dg o and slope B. The implication is
that we gan fit an exponentlal growth model using a linear
regressicéh for. iog yversug,Jx like this equation

C

3.2. Exponenl;';’al Smooththg 2 Variables

This model is used |g: 0. data that show a trend without a
seasonal pattem. For example X, X5,X5,, X, isasetof
observations i a time seues The Exponentlal Smoothing 2
Variables forrgula could lq% obtained by using two smoothing
constants, as follows.

s

ner

107

Ty =FA; A )+ A—-PTe1,0<f<1t=12-",n

For the forecast the series of }?Hp can be obtained by
/?Hp = A; +pTe, p=12,---,k and p is number of periods
in the future. In this model for the first step is to obtain level
estimate and trend estimate represented by Ay and T,
respectively. These estimates can also be determined by
fitting a least squares trend line to half of the historical data.
In the following equations, the intercept is Ao and slope is
Ty. The value of a and 3 that minimizes Mean Square Error
(MSE) is preferred. The best model selection could be
estimated using error sizes, such as mean absolute errors
(MAE) and mean square errors (MSE). The formula is given
as below respectlvely

MAE =— Z|Xt X:| and MSE == Z(Xt 2

t=0 t=0
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iscussion

:7akat data collected in Indonesia was

ta from the period between 2004 and
2019. For the purpose of modelling the zakat, two statistical
models havg hgep uged, stich as Exponential Regression and

estimated parameters from the two statistical models used
can be seen in Table 2. Based on behaviors models from this
Figure 2, Exponential Smoothing 2 Variables is very close
to the observation (zakat data recorded form 2004 to 2019),
this can be interpreted this model is able to provide a good
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Exponerfiiak,Smadtining 2variables. Behavior of the models  result for zaka data.
for the &tifhatedparameters shown in Figures 2, while the
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TheZ Co xp§ison of the two models against the
observatgbn Was 8gain carried out to ensure the best model to
describezthe @]agacteristics of the zakat data in Indonesia,

therefor%Figtﬁeg is prégented for this purpose. From the
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figure, it can be seen that both models have the same ability
to approach the actual zakat data for 10 years, while for the
long term the Exponential Smoothing 2 Variables model is
better than the other models
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Table 3 émw the §atistical test by using numerical
criteria for egaluation o;models namely MAE and MSE
currently anafyzed for the Exponential Regression and
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Fig. 3 The Comparison fitted models to observation zafat data

Exponential Smoothing 2 Variables. From the Table, by
comparing each model, it is clear that the Exponential
Regression have the highest MAE and MSE values,
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implying 'Ma del is not a good for zakat data in
Indoneﬁ : " Exponential Smoothing 2 Variables has

the lowest MAE and MSC values, which implies that this
model provides a model that more adequately fits the data.

ﬂ
Table 3. The MAE and MSE values for zakat data
Methons =T © MAE MSE
Expon%ﬁal“R%rgssmm 334.1824 219211.8
Exponm@al@mo&thm@ Variables 215.2810 106630.3
28383

To ﬁlr@eg %r&'y thebresults of the study, Figures 4 and
5 are alsg sBo@mctog(elnf@‘ce the results of the study. Figure
4 and 5§h&N§ tl@‘%tatlsttgal test by using graphical criteria
for evalu:?at@nmof”rr@dels;ﬂamely MAE and MSE. From the
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In thi resgrch focusegl on determining the best statistical
model Zakat Bata in Inddhesia. The Two Statistical Models
namely é(pon?ential Regression and Exponential Smoothing
2 Varlalsles Fhe resultsyobtained based on graphical and
numerlcmcrlteﬂa (MAE Zand MSE values) indicated that
Exponerfilal Smoothing Z?Varlables adequately modelled the
zakat ddta |n§ndone3|a (g\ddltlonally,from the best model,
can be seen thgt the zakatdata always increases
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