CHAPTER 4

4.1 Introduction

RESULT AND DISCUSSION (\:

This chapter focus on the application of the Seasonal Auteregressive Integrated
Moving Average (SARIMA) and the Holt-Winters metho or@kat institutions in
Malaysia, namely Lembaga Zakat Selangor (LZS), at I\'egeri Sembilan
(PZNS), and Pusat Pungutan Zakat (PPZ), using m ly data of aI:a\qedig}mom

January 2010 to December 2019 containing 120 vatlons ile'the ye@data of

the zakat collection for Majlis Agama Islam dRAdat u eral: IPk) from
1991 to 2019 contains 29 observations. %\, W "4

N &
4.2  Descriptive Statistics N
6 ,
" &
The behavior of the da et s %s section using descriptive

statistical analyses. Th x.scrlp ve s tldtlt@# ows for an in-depth analysis of
‘S
the data. Table 4. l@s es
4%&

\m\ atIStICé\( the zakat institutions used in the
analyses. The a akat @ectlon at LZS, PZNS, PPZ, and MAIPk
are apprOX|m \X million rﬁon&% million per month, 43 million per month,
and 61 zlllY rygarbrt_a%ct vel@we minimum monthly zakat collection for LZS

ximately 12 million Q%aj.ry 2011), 2 million for PZNS (May 2010), and 15

O

was ap

or PPZ (January 2010) Whereas for MAIPK, the lowest yearly zakat collection

Q 7 million in the year 1991.
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The maximum amount of the zakat collection at LZS, PZNS, PPZ, and ,ﬁl&k
th

over the study period is approximately 227 million per month, 29 miIIior]c;:M
e

146 million per month, and 207 million per year, respectively. This was experiénced in
December 2019 for LZS, as well as December 2019 for PZNS and D?ber 2019 for
PPZ and year 2019 for MAIPK. The standard deviation of 39.3 mw.8 million, 25.3
million, and 60.2 million for LZS, PZNS, PPZ, and MA k&?ctively. The PZNS
have a low standard deviation as 4.8 indicates that da s tend Le very close to

the mean, whereas the LZS have a high standar$on as 39.3 i icite‘s%gt'the
=\

data points are spread out over a large value. 2 X
Y' Y

\ g
Table 4.1: Descriptive Statistics of z@on WZ ZNSL.PPZ and MAIPk

Zakat % (RMMillion)) A
N “wgin’

il

~V 7
Institution - a!x C‘}AStar_lda}rd
P4 Qs Deviation

. 9 22%64/ 39.3
. . 4.8
) . 6 25.3

07.2 60.2

Q’ re,;A ti e‘yﬁe’plo@wn a clear upward trend. There may also be a
sli in the data, becausﬁhe increase in the data values seems to accelerate over
@asonality in a time series can be identified by regularly spaced peaks and

U ghs which have a consistent direction and approximately the same magnitude every

year, relative to the trend. The following diagram depicts a strongly seasonal series.

There is an obvious large seasonal increase in December zakat collection in LZS, PZNS
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and PPZ due to tax exemption. In this example, the magnitude of the wl

component increases over time, as does the trend. [\

The time series of the zakat collection in Lembaga Zakat SelangokZS),

Pusat Zakat Negeri Sembilan (PZNS) and Pusat Pungutan Zakat (PP&rom January

2010 to December 2019 is presented in Figure 4.4 below. Y\.,
k I
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Figure 445, Time€ Seri IZakQ} ollection for LZS, PZNS and PPZ

z .5
eﬁmain patterns, the first is an obvious uprising

Fr@re 417 we
4
trend 3 econd is sea&m@tern that appears to be multiplicative for all zakat
tion

C.)
institutions. The pattern repeaﬁvery 12 months. The collection of zakat for LZS and

N

higher than PZNS.
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Trend Analysis Plot for LZS
Linear Trend Model
Y1 = 23.26 + 0.4405=1
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Figure 4.2: Trend anaN akat collegtion fo@S
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Trend Analysis Plot for PZNS
Linear Trend Model
Yt = 3.000 + 0.0736=1
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Figure 4.3: Trend analysis of zakat collection for PZNS
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Trend Analysis Plot for PPZ
Linear Trend Model
¥t = 23.03 + 0.3251 =t
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Figure 4.4: Trend analNQakat collegtion fo@
%‘? NS
Figure 4.2-4.4 shows the gr manthly zakat co@on versus the month for

LZS, PZNS, and PPZ for 201 The alysQ%S' in Figure 4.2-4.4 show an
increasing trend of za coI on fo all t 4ak tltutlons The seasonal pattern
also clearly shown in Jun en e zgtfjoollectlons began to rise, peaked in
December, and t@y d The t series plot of the stated zakat collection

for all zakat |o dis 30' séeg)nal fluctuations and therefore they are

O
consider tlor?r‘uyv e %Qah has an upward trend.
4

A 3
N
Nj

N
\(..)
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4.4  The Modelling Process with In-Sample Data Y'

The forecasting process for zakat collection of LZS, PZNS, PPZ, a@Pk IS

divided into three processes which are modelling process, model va tlon and

forecasting. This section has been reported and discussed the pr&s.mvolved in

modelling using in-sample data and validation of the model 0 of -sample data.
3.

The first subsection discusses the Seasonal-ARIMA mod rZNS and PPZ

that use monthly data from January 2010 until Decembe 8 far |n- e data and
January 2019 until December 2019 for out- of—sa@ The mo nd p_némss for
MAIPK has been discussed separately in the fo se o Kk hagx' monthly

data, hence the modelling process used t M | AR\lMA odeIQ&g yearly data

from 1991 to 2014 for modelling procN 015 to 2019 for v@lon pUrposes.

——Q

(LZS), Pusat

&\

0
\.a o
4.4.1 The Application of Seasomal- l ode'rléﬁLembaga Zakat Selangor
eri Se

(PPZ)

4‘4/

odels in Lembaga Zakat Selangor (LZS)

“
“i

4 study started with thcé?nodelllng process for LZS using in-sample data. First,

erve the ACF and PACF plot for LZS’s time-series data. Since the data are not

O\mnary at the level, we use the differencing data. Based on the ACF and PACF plots,

the identification of the model can be made.
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Lembogo fokot Selangor {LZS)
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Figure %g.a'nd PA’;)! ‘%‘ference atlag 1
Q¢
The A@ela ow F Bd (A%ﬁ) and Partial Autocorrelation Function
(PACF) f |onar time's |e$ shown in Figure 4.5, respectively. There is a
signifi %ogmve spike in ée Q/Rﬁ plot lags 12 and 24. Because the ACF cuts after
W ile the PCF shows :glowly decreasing trend, the initial assumptions of
A(p,d,q) can be g = 1 and d = 1. However, we were informed about the value of

o we had to test for all possible values of p = 1 or 2 to obtain the model parameters.

Because it has just cut off at the sixth lag, the Partial Autocorrelation Function (PACF)
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shows a decay pattern. However, there was a significant increase in lag 12. Similarly,
for lag 24. This means that we can conclude that there is a seasonal occurE ha
repeating pattern of 12 lags. There was a need to include a first-lag di nceterm in

the Seasonal Autoregressive Integrated Moving Average (SARIMA) structure (d

=1) as presented in Figure 4.6. \,
i ;iffe'encing atlag 12
to determine the suitable parameter of the seasonal comp

~ | }Y}—}‘T

Monthly faokat Collection of Lembogao Zaokaot Selangor {LZ5)

Next, we examined the ACF and PACF plot in time

1.0

0.8

os

(ol

o,olllll.ll.llllllllll R B B ™
-0.2 -
-0.4 -

-0.5

Autocorrelation

-1.0

50 a TO 80 20

l v
&y LS

Monthly Zokot Collection of Lembogo Zokot Selungor {LZS)

1.0

s

Ot

S L
L]

-0.2Z I

Partial Autocorrelation

-0

-0.5

-1.0

Figure 4.6: ACF and PACEF plots after difference at lag 12

39



In figure 4.6, there is a significant negative spike in the ACF plot at lag the
PACEF plot, there are significant negative spikes at lags 1 and 2 (lags ar; to
decay). These characteristics a potential parameter starting point of SM (0,1,1)

(0,1,0)12. Y-v
The regression output of the SARIMA model’s predict Ms is statistically
SZ

significant because their p-values equal to 0.000 and O. A[f)endix B). It is

standard practice to use the coefficient p-values to deci ether to incl ‘variables

in the final model. If the p-value is higher than@n predictor ridbl&?}e not
statistically significant and it can reduce the mov ec% ina & %r, 2020).

Also, comparing five different combination&qfvp , q D, Qo IMA model

ng @%odels, SARIMA

M@t Mean Square Error
N
ﬁung- X) is . Ljung-Box test > 0.05

no

with a p-value less than 0.05 as prese in Jable 4.

(1,1,1) (0,1,0)12 was selected as t?@jt mode \H\$e

(MSE) value obtained is 254 an%

suggested that there was ne,signi 0CO elat‘iS“}etween residuals at different
lag times and the resi e white' noi “L & Kibambila, 2017). This was
&

further corrobora%lott@ an CF of the residuals as presented in
Figure 4.7. &
C\ P D c,)(.z
Ta@ omparis Iné\sg'-rlple Forecasting Accuracy Summary for LZS

v~
No Model § v AV p-value MSE  P-Value at
ARl AR2 “SAR MA1 MA2 SMA Lag 12
(Ljung Box)

1 (L1 0000 - - 0.000 - - 254 0.097

2 (0,159)(0,1%9)12 - - - 0.000 - - 289 0.016
3 (®,2)(0,2,0)12 - - - 0.000  0.001 - 260 0.138
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ACF of Residuals for LZS
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Figure 4.7: A CFof ther iddal@ARlMA (1,1,1)(0,1,0)12

a4
& g

The SARIM ode stru sing in-sample data collected between
¢
January 20 S@)ece be 8£nctv33 verified using out-of-sample data collected
Et N
19 t6 19. % validity of the model was tested and used to

from Ja%
foreg&

e monthly zakat co@n of LZS in 2019. The result shows that the actual

§dth

e predicted value matched reasonably well as presented in Figure 4.8.
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Forecasts from SARIMA (1,1,1%0,1,0)12
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Figure 4.8: Forecast plot 0 ly zakat ectio@ LZS
\ A

N . . ~

The ability to estimate fu valuesyis one of the g;%}s of fitting a SARIMA
“« Q-

model to zakat collection dataﬂ 4.3 sho res@f a twelve (12) month out-

N
of-sample forecast forcod%ARlM}\ (1, )l (0; 2 from January to December

(



Table 4.3: Forecast Value of 2019 Monthly Zakat Collection in LZS using SA%

(1,1,1)(0,1,0)12

Period Forecast Lower Upper
January 28.301  -2.969 59.571
February 64.463 30.866 98.061 Y'
March 69.521 35518 103.52
April 524 18.348 86.45
May 83.742  49.674 117. E?Y'
June 110.358 76.291 1 '
July 46.184 12114 2
August 66.554 32 484 .\d’
September  42.474 76. 545 N4
October 50.102 4.173 ' _{')
November  48.862 14. 82 4 &
December 199.071 \)

The accuracy of the models dev gn this secti@n has @ discussed further

in section 4.5 in comparison Wlth t It

of the model for forecasting v

4.4.1.2 The Applicati of RIMA lwod
(PZNS) ) \"

’
&

AN 1Y S

QY termine the suitability

ielq?
&

3

|p P& Zakat Negeri Sembilan
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Pusat fakaot Negeri Sembilan {PZNS)
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Figure 4.9: ACF and PACF plots aftepdiffer
N
1S
s b &

F) é?ér the Partial

(@)

Figure 4.9 shows the Autocorre%Cun i
Autocorrelation Function (PACF) for\hary tim : re@&ively. There is a

significant positive spike in the ACF@%ags 1 Wnit lésumption can be taken
Fc

>
asq=1andd=1of ARIMA( ce AC ﬂer((}@f,ﬂ_ while the PCF shows a
slowly decreasing trend. For thdue I‘ ad to @for all possible values of p =

1 or 2 to get the model par. les. The ;j Ahtq@srelation Function (PACF) shows
att

4 2
<thth lag. But in lag 12 there was a

a decay pattern becwilt has ‘:\C&t\

significant spike, ‘Likewise, . Thg\éans that we can conclude that there is a

5

!
¢
seasonal occu% with a rep mE; pét‘?n of 12 lags. There was a need to include a

Ny
first-lag Ai ce ter Me Sea@\al Autoregressive Integrated Moving Average

(SAm) odel structure dc%A) as presented in Figure 4.10. Next, the series is

‘@Ming at lag 12 and the ACF and PACF plots are also inspected.
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Pusat fakaot Negeri Sembilan {PZNS)
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&
N S

o B0 =20

e

In figur&@nere I i ificar()%éative spike in the ACF plot at lag 1. In
(NI AT
, there ifi n{n

@ive spikes at lags 1 and 2 (lags are slower to

the PACF Q are sig
decay).% aracterigti Sga po@al parameter starting point of SARIMA (0,1,1)
N
S

% All the coefficients of the estimated model are highly significant because p-

ues are less than 0.05 (see Appendix C). It is standard practice to use the coefficient

p-values to decide whether to include variables in the final model. If the p-value is
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higher than 0.05 then predictor variables are not statistically significant and,it can
reduce the model’s precision (Erlina & Azhar, 2020). Also, comparing fi

combinations of p, d, g and P, D, Q of SARIMA model with a p-value m .05 as
presented in Table 4.4. Among the models, SARIMA (1,1,1) (1,1,1) selected as
the best model with the lowest mean square error (MSE) value ﬁbﬂoed Is 6.3 and p-
value (L Jung-Box) is 0.625. Ljung-Box test > 0.05 s e%.that there was no
significant autocorrelation between residuals at diff: time and the residuals
were white noise (Lwesya & Kibambila, 2017). was further rri)boe)@' by

plotting the ACF of the residuals as presented in Fi 4.11. ‘.

Table 4.4: Comparison of In-Sample Fw;g Aei:ura Sumr@gf-(.)r PZNS

b

No Model \i;} @!SE P-Value at
AR Lag 12

1 (0,1,1)(0,1,0)12
(1,1,1)(1,1,1)12
3 (0,1,1)(1,1,1)12

\ (Ljung Box)
. 8.3 0.135

6.3 0.625
6.9 0.880

N

ACF of Residuvals for PZNS

1.0

oS

[ Ay

i 1
0.0 T ] [T I'II LI
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PACF of Residuals for PZNS

Partial Autocorrelation
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Figure 4.11: ACF and PACF of the residual o RIMA (1,1,1) 1}1‘§%\

The SARIMA model was constructed ysin samplé data IIe@‘between
I’ifI: us

-0 -sam@;ta collected
steddﬁ used to forecast

January 2010 until December 2018 and wasye

from January to June 2019. The validi % mode

the monthly zakat collection of PZIE in 2019 ari\resq? re 4.12.
& A
Forecast from SARIMA (1,1,141,1,1)12
30 &
25 1 ' &
20 1 . 3
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N
v

Figure 4.12: Forecast plot of monthly zakat collection in PZNS
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One of the purposes of the fitting SARIMA model of data is to be able to forecast
its future values. A twelve (12) months out-of-sample forecast resultt del
SARIMA (1,1,1)(1,1,1)12 from January 2019 to December 2019 period M nted in

Table 4.5.

Table 4.5: Forecast Value of 2019 Monthly Zakat Collectiorm NS using

SARIMA (1,1,1)(1,1,1)12 Q
Period  Forecast Lower per | i'\d
January  10.8028 5.880 247 o Y.
February 85736 3.44 13.707 , C}
|

March 9.7852 4.
April 13.2907 3
May 12.9425 8

June 16.3516, 11
July 8.89 73
August 8. 3.2098
September

October

November

The accuracy o dels d lefn ilq

Holt-Winters mom:tion }.5 ermiué‘é model's suitability for forecasting

value. \
| ('} ,? :l (ng
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4.4.1.3 The Application of ARIMA models in Pusat Pungutan Zakat (PPZ)Y~

AN

Pusat Pungutan faokaot (PPZ)
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Fig;(\@: ACFa CF pl%géfter difference at lag 1
(J

. ws) orrelatlon Function (ACF) and the Partial
ion Functlo (PKCQ‘/H a stationary time series, respectively. There is a

Autoczs
ighificant positive spike in the}CF plot lags 12 and 24. Initial assumption can be taken

00

=1andd =1 of ARIMA(p,d,q) since ACF cuts after lag 1 while the PCF shows a

ley decreasing trend. For the value of p, we had to test for all possible values of p =

1 or 2 to get the model parameters. The Partial Autocorrelation Function (PACF) shows
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a decay pattern because it has just cut off at the eighth lag. But in lag 12 therYs.a
is

significant spike. Likewise, for lag 24. This means that we can conclude tIEN i

seasonal occurrence with a repeating pattern of 12 lags. There was a need to include a

a

first-lag difference term in the Seasonal Autoregressive Integrate ing Average

(SARIMA) model structure (d = 1) as presented in Figure 4. t, the series is

differencing at lag 12 and the ACF and PACF plots are al inw.
SN

Pusat Pungutan Zokat (PPZ)

1.0
0.8

os

0.2 |
1, 1. I I |
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[s]

‘é Figure 4.14: ACF and PACF plots after difference at lag 12
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In figure 4.14, there is a significant negative spike in the ACF plot at | _In
the PACF plot, there are significant negative spikes at lags 1 and 2 (lags eiﬁ r to
decay). These characteristics a potential parameter starting point of SM (0,1,1)

(0,1,0)12. Yv
All the coefficients of the estimated model are highl Mam because p-
' Zo

values are less than 0.05 (see Appendix D). It is standard p use the coefficient
p-values to decide whether to include variables in the fimal mo eW&-value is

Y
higher than 0.05 then predictor variables are not s ically signifi arl z@ can

reduce the model’s precision (Erlina & Azhar; : A% ing @ different
combinations of p, d, gand P, D, Q of SA delwith -value@;z.than 0.05 as

(0,@1 was selected as

presented in Table 4.6. Among the mN&RIMA (0

the best model with the lowest me@are M‘) l&@\abtained is 63 and p-
S

%B m‘;%sted that there was no

value (L Jung-Box) is 0.331.

ox test >40.05
significant autocorrelation ﬁ rer S difﬂ_@ lag times and the residuals
i

ila, 01'7)®ﬁs was further corroborated by

4 ¢ &
plotting the ACFK CF (@i&iuals a%cdsented in Figure 4.15.
-~ N

were white noise (L Kibam

~pAvalue MSE  P-Value at

No M%’
,;Jy ~ 8AR  MA  SMA Lag 12
L

(Ljung Box)

(0,1,9(0,1,0)12 - c_}»‘ - 0.000 - 70 0.149
1,1)12 - N 0.000  0.000 63 0.331

1
s &
3 %I 10)(0,1,1)12 0.000 - - 0.000 96 0.003

S
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ACF of Residuvals for PPZ
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Figure4.15:A% CF ofithe r idha@SARIMA (0,1,1)(0,1,1)12

’ &
N Y 8
The SAR od? struct@vusing in-sample data collected between
er

!
&nd v‘@ verified using out-of-sample data collected

January 2010 %\)ece ber

from Janwar Junexz 19i):h Y, '\y of the model was tested and used to forecast
the my akat collection of in 2019 as presented in Figure 4.16.

\ N
N
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Forecasts from SARIMA (0,1,1%0,1,1)12
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Figure 4.16: Forecast plomhly zakat ECtIC@I PPZ

/\

One of the purposes of the ARI made of is to be able to forecast
its future values. A twelve onths ammé*forecast results for model
SARIMA (0,1,1)(0,1,1 ro January'ZOl 0 E@er 2019 period are presented in

Table 4.7, ’

N S
§ -\?ﬁ"
AP 8

N
\c.,

(—)
&
S
S
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Table 4.7: Forecast Value of Monthly Zakat Collection in PPZ using SARI%.

(0,1,1)(0,1,1)12 \
Period Forecast Lower Upper > s(q
January 42.658 27.114 58.201
February 38.52 22977 54.064 Y‘
March 76.327 60.784  91.87
April 56.244  40.701 71.788
May 52.634  37.091 8.1?'
June 68.668  53.124 1

July 44,744 29.201 2
August 41405  25.862 \d
September  39.412 23 8 *
October 40.831
November  42.947 27.

December 136.113

To determine the model's smtemar forecasti

5

AN
models developed in this sectio en c -
Section 4.5. : A<8¢

.\
l
:

4.4.2 The Appli fAFiI dels | aj|IS Agama Islam dan Adat
<<z
Melayu®Rer N
Y
SRS,
Fo Aga Melayu Perak (MAIPK) only can be collected
b 4
due todi access to get mﬁnthlﬁ’aata The 29 years data points were used to develop

f0|q§tn models for MAIP\zakat collection from 1991 to 2019 as presented in

4.17 below. The figure shows a steady positive upward trend in MAIPk’s yearly

Oat collection. The observation is divided into two groups:

I In-Sample data 1991 to 2014 (24 observations)
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ii. Out-Of-Sample data 2015 to 2019 (5 observations)

"

Plot of yearly Time series Data from 1991 to 2019

200
150 1
=
£
= 1001
50
|:|_
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
Year
v g ‘\7
Figure 4.17: Ye?fl%ber Q&*C&Ie&@ﬁor MAIPK
4 .9 2
Trend Analysis Plot for MAIPk
Quadratic Trend Model
¥t = 19.33 - 4.020=t + 0.3418=t~2
120 1 Variable
—&— Actual
—B— Fits
100 1
Accuracy Measures
MAPE 238729
a0 MAD 43907
. MSD 257536
=
< 50
=
a0
20
o

y |
\ 1951 1533 1935 1957 1%%% 2001 2003 2005 2007 200% 2011 2013
\ Year
Figure 4.18: Trend analysis of zakat collection for MAIPk
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Figure 4.18 shows the graph of trend analysis of MAIPk’s zakat collection for
1991-2019 and it shows an increasing trend. Therefore, it has a no seasonaEM nd

increased significantly during the study period.

e

Maijlis Agoma Islam dan Adat Melayu Perak (MAIPK)

0.4
> | |
1

F o EEEEEE
-0.2

-0.5
-0.5

e

Autocorrelation

= 4 s = 10 1z
Lag

NN ANE AN

Majlis Agoma Islam dan Adaot Melayu Perak (MAIPK)

| |
] | 1 1 | 1

Partial Autocorrelation
[=]
[=]

Lag
v ~7 N
N5 O
igure 4.19: nﬁPeg plots after difference at lag 1
>
& VS
Aure 4.19 show th@utocorrelation Function (ACF) and the Partial

A?\relaﬂon Function (PACF) for a stationary time series, respectively. There is one

ficant positive spike in the ACF and PACF plots. Therefore, for the value of p, d,

Qm; q of ARIMA(p,d,q), we had to test for possible values to get the model parameters.
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All the coefficients of the estimated model are highly significant bec?.g-
ien

values are less than 0.05 (see Appendix E). It is standard practice to use thtM t

p-values to decide whether to include variables in the final model. ,m paring
seven different combinations of p, d, g of ARIMA model with a p-v s than 0.05
as presented in Table 4.8. Among the models, ARIMA (0,1,1) V\N;Y: as the best
model with the lowest Mean Square Error (MSE) value o 'nmﬁ and p-value (L
Jung-Box) is 0.201. Ljung-Box test > 0.05 suggest there was nagsignificant
autocorrelation between residuals at different lag tifes and the fresid Is,wte S\Y/'hite
noise (Lwesya & Kibambila, 2017). This was furth rrobosat b Iotti@-}he ACF
and PACF of the residuals as presented in Figum.w \ Yv
3, =
T

Table 4.8: Comparison of In-S mpw sting Acc SU@I‘&ry for MAIPkK
4

p-v l’ /alue at Lag 12
No Model ARE E% A w ﬁjung Box)

1 (011

2 (1,10 m

ACF of Residuvals for MAIPk

Autocorrelation
[=]
[=]

y Lag
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PACF of Residvals for MAIPk

Partial Autocorrelation
[=]
[=]

a =
Lag

Figure 4.20: ACF and PACF of the residual of ARIMA(0,451) * Y'
N
| O
s N
The ARIMA model was constructed us% in-s )l\ a coEI d between
ro

1991 until 2014 and was verified using o@ple ;\i callected 2015 to 2019.
The validity of the model was tested am to reCa? yg{QZakat collection of
A

MAIPK in 2019 as presented in Fiure 4.21. >v N
Py S

2 4
Forecast from ARIMA (0,1,1)

200 1

Sda aa

1004

MAIPkK

501

7.

Figure 4.21: Forecast plot of yearly zakat collection in MAIPk
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A five (5) years out-of-sample forecast results for model ARIMA (0,1,§érom

2015 to 2019 period are presented in Table 4.9. c\

Table 4.9: Forecast Value of 2015-2019 yearly Zakat Collection i Pk using

ARIMA (0,1,1) \,

Period Forecast Lower
2015 124656 116.439 132. '

2016 129.673 111.78 . ‘\d
2017 134.690 110.761 158 * X

2018  139.706 110.9 : [ >
2019 144723 1119 . A
<
The accuracy of the models developed in qls sec \‘haQ een dqrpared to the
Holt-Winters model in Section 4.5 to de@ he 3el' itabugy for forecasting

value. \

AN
G NTL
4.4.3 The Application of Se olt-Wi

inte ode@Lembaga Zakat
<2k N e
Selangor (LZS), Pusat at mblla&PZNS) and Pusat
Pungutan Zak@t ; T ( §
4 ¢ &
N\’ O

N
\. ) O .
4.4.3.1The A‘ﬁ)a ionlof Se nal H5‘|‘DW|nters model in Lembaga Zakat

@

4 Holt-Winters settir@’ﬁsigned smoothing parameters of 0.1, 0.2, and 1.0.
Ex\olvers was used to determine the optimum values of smoothing the level
Oameter (o), the trend parameter (B), and the seasonal parameter (y) constants to
minimize the Mean Absolute Percentage Error (MAPE), Mean Absolute Error (MAE),

and Mean Square Error (MSE) in the Holt-Winters (HW) smoothing exponential
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forecasting technique. The pattern in the data is obscured by the fact that it c%gs

both a consistent seasonality pattern and some seasonal fluctuations as the M vel
va

increases in time. Therefore, both methods Multiplicative Holt-Win ) and

Additive Holt-Winter (AHW) were applied and the one with smaller ?@y measures

were selected (Razali et al., 2018). \)

The lowest MAPE and MAE values are Multiplica ;dels'with smoothing

parameters o = 0.2, B = 0.1, y = 1.0. The MAPE value is wh eW@ values,

s
all these three numbers are lower for MHW com AHW jas er&e&ﬁ) able
4 s

4.10. T \ Y};

Table 4.10: Comparison of In-@or Qs\in ccurQ/ gummary for

LZS usin t-Winter O
e

Parameter Multi

HW™F 'Additive HW

MAPE
MAE
MSE
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Winters’ Method Plot for LZS
Multiplicative Method
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Figure 4.22: Multiplicative Holt th‘cest\an =_Q2, B=0.1,vy=1.0
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Winters’ Method Plot for LZS

Additive Method
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Figure 4.23: Additive Holt-Winters Forecast when aa.=0.2, 3 =0.1,y=0.1
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Figure 4.22 displayed the Minitab output when o = 0.2, 3 = 0.1, y = 1%@
the

the Multiplicative Holt-Winters (MHW) method and the fits are closely f

actual data. However, Figure 4.23 displayed the Minitab output when w
v = 0.1 using Additive Holt-Winters (AHW) method and the actual \Yure seeming
quite different from fitted. Therefore, the MHW was used tow a twelve (12)

months out-of-sample from January 2019 to December 2019 o% zakat collection for

Lembaga Zakat Selangor (LZS) are presented in Tabl . !\d
@

Table 4.11: Forecast Value of 2019 Monthly m:o h?eq
when o = O.@i Y

Period 2019 orecast _lowe
January 5 139

February § 456, - 11905 99,807
.662

March

6.7 66 <$'26.766

April\ 48. 8.656Y, *124.981
Ma 72719, | -21 166.802
u ez 105.167 | -6, 216.781

A 2 +88082 170.528

ugust , =~57104 _(-89.992 204.201
lQea m@S.lS 2129804 200.108

46. -136.745 228.985

e :'4 -155.809 245.719
201,685 -17.095 420.464
S
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4.4.3.2 The Application of Seasonal Holt-Winters model in Pusat Zakat Ne%

Sembilan (PZNS)

The Holt-Winters setting assigned smoothing parameters of O'L%Q, and 0.7.
Excel solvers was used to determining the optimum values of smmg the level
parameter (o), the trend parameter (B), and the seasonal pa (y) constants to
minimize the Mean Absolute Percentage Error (MAPE), solu‘e Error (MAE),

and Mean Square Error (MSE) in the Holt-Winters ) smooth )gpor*z_tlal

forecasting technique. The pattern in the data is @1 by the f a’t m\%(?ntalns

both a consistent seasonality pattern and some I fl tuat as th'e§~|es level

X
increases in time. Therefore, both methgylphcﬁﬂwe It- Wn@ r (MHW) and
Additive Holt-Winter (AHW) were app the one w,

smal@ccuracy measures

=\
were selected (Razali et al., 2018). \&
0)
N
The lowest MAPE a E valu Ad@% models with smoothing
parameters a =0.1, f = ? . ThJMA Ya 1 % while MAE is 1.9 values,
all these three numbers ar wer @a{ed to MHW as presented in Table

4.12.

\ ;
Tabz C R Jf IQ}?mple Forecasting Accuracy Summary for

,PZNS?mg Holt-Winters

Parameter |cat|ve HW Additive HW
a=0. ,|3—0.2,y—0.7 a=0.1,p=0.1,y=0.7

\ MAPE 32 31
0 MAE 2 1.9

MSE 9 8
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Figure 4.24: Multiplicative Holt- hF
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Figure 4.25: Additive Holt-Winters Forecast when a.=0.1, 3 = 0.1, y=0.7
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Figure 4.24 displayed the Minitab output when o = 0.1, = 0.2, y = O%'q
te

the Multiplicative Holt-Winters (MHW) method and the actual values are s

different from fitted. However, Figure 4.25 displayed the Minitab outpg;! =

B =0.1, y = 0.7 using Additive Holt-Winters (AHW) method andTg is closely
1

following the actual data. Therefore, the AHW was used to predicw e (12) months

out-of-sample from January 2019 to December 2019 of za coEction for Pusat Zakat

Negeri Sembilan (PZNS) are presented in Table 4.13. i\d
@

:ﬁv‘"

Table 4.13: Forecast Value of 2019 Monthly Vhpolle% NS 5555 AHW

Period 2019 h p
January . 7&11
February 3565 % 1@3.388
March 385, 3.41736 &—3 526

April 10.42 5 9 8 7001

Ma 1 21.9747
Jur&' 791 27.8704
J

406 21.9401
A 4371 22.9732
embe 925 .70587 25.291

&@ 927475-8.07182  25.9266
vem 'z & -9.81223 27.2042
4

ecjem'o 412363 44.1707
,§“

4.4.3.3h ppllcatlon of Seaé%ﬁﬁ Holt-Winters model in Pusat Pungutan Zakat
N

(PPZ)

E The Holt-Winters setting assigned smoothing parameters of 0.2, 0.3, and 0.9.
xcel solvers was used to determining the optimum values of smoothing the level
parameter (o), the trend parameter (B), and the seasonal parameter (y) constants to
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minimize the Mean Absolute Percentage Error (MAPE), Mean Absolute Error %EJ
tial

and Mean Square Error (MSE) in the Holt-Winters (HW) smoothing EN
{1t

ontains
both a consistent seasonality pattern and some seasonal fluctuations series level
increases in time. Therefore, both methods Multiplicative Ho inter (MHW) and

Additive Holt-Winter (AHW) were applied and the one with,smaller accuracy measures

were selected (Razali et al., 2018). !\d
ou g

: : N
The lowest MAPE and MAE values are tive mode nﬁ siToothing

parameters o= 0.2, B = 0.3,y =0.9. The MAP IS % i MA& values,
Y.
all these three numbers are lower for MH ared’i!f) A as p@hted in Table
4.14. \ é
g‘n N2
Table 4.14: Compariso I ample Foreea inq);ccuracy Summary for

‘QK sintheqrs <'?/(

) NN
Additive HW
5 \}= 0.2,$=0.3,y=0.9

B
MAPE 19 Ly 23
MA \ : NN 9 8

forecasting technique. The pattern in the data is obscured by the fact

M ‘53'% 123
. :n C,)(.z
&
AWAE
3
\(..)
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Figure 4.27: Additive Holt-Winters Forecast when a.=0.2, 3 =0.3,y=0.9
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Figure 4.26 displayed the Minitab output when oo =0.2, p = 0.3, y = Oymg
i

Multiplicative Holt-Winters (MHW) method and Figure 4.27 displayed EN tab
m

output when .= 0.2, B = 0.3, y = 0.9 using Additive Holt-Winters (AH od, the
fits for both are closely following the actual data. The MHW WasYd.lo predict a
twelve (12) months out-of-sample from January 2019 to Decw 2019 of zakat
collection for Pusat Pungutan Zakat (PPZ) is presented in bIQ.lS.
N

19
Table 4.15: Forecast Value of 2019 Monthly Z oIIecti;n fP usi;&g~ HW,

NV

when o =0.2, p = oRy - o% N
: A\,) b é
Period 2019  For Lower | per
January @ 23.1976 8.86
February 33.8 7,&95

0
March %78 E%E% 05.629
April A7 18.6006 .355
‘Q . 7442

07.723
138.513
115.63
115.297
122.672
133.265

er ;
% m@&%% -51.6832 143.475
\ cember ™~ 150.10%" 43.9789 256.234
¢ { .
? 0")
\
444 %;plicaﬁ ?inglgz. ponential Smoothing in Majlis Agama Islam

Adat Melayu Pez@MAIPk)
The Single Exponential Smoothing (SES) setting assigned smoothing

Oameters of 1.0, 0.9, 0.8, and 0.7. The Trial-and-Error method was used to determine

the optimum values of smoothing the level parameter (o) constants to minimize the

68



Mean Absolute Percentage Error (MAPE), Mean Absolute Error (MAE), and_ Mean

Square Error (MSE) in the Single Exponential Smoothing forecasting techtm\

The lowest MAPE and MAE values are SES models with smoothi arameter

a = 1. The MAPE value is 14 while MAE is 5 values as presented in le 4.16.

\,

Table 4.16: Comparison of In-Sample Forecasti AWy Summary for

MAIPK using Single Exponential hing \d
| e X

Single Exponenti

Smoothin’ N\
Parameter (SES | _{')
a=1 a=09

MSE 50

MAPE 14 14.7
MAE 5 4
S

N\ A

Smoothing Plot for MAIPk
Single Exponential Method

1407 Variabla

—&— Actual
—B— Fits

- # - Forecasts
—& - 35.0% P

1207

100 1
Smoothing Constant
1

801 “

Accuracy Measures
MAPE 14.0723
MAE E.0040
MSE 499378

Million

50

Figure 4.28: Single Exponential Smoothing when o =1

69



N\
-

Smoothing Plot for MAIPk
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Figure 4.29: Single Exponen amg hena=0.9
N7 . >
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Figure 4.30: Single Exponential Smoothing when o= 0.8
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Smoothing Plot for MAIPk
Single Exponential Method
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Figure 4.31: Single p%al thing hm=0.7
A
o S
&
Figure 4.28-4.31 displaye
a = 0.7. The Single Exponential

@,

Smoothing Constant

Accuracy Measures
MAPE 165000
MAE 56535
MSE BB.1968

ut enoa=1,0=0.9, a=0.8and

gE%WIth smoothing parameter o. = 1 iS

the lowest MAP \AE rlsults f 14 9%<and 5 % respectively. Figure 4.28-4.29

shows the f|ts c followin thdac ata However, Figure 4.30-4.31 displayed

the M|n|t t wh 7 and the actual values are seeming quite
:

differ jt fitted. T ef(fe &YSES with smoothing parameter a = 1 was used to

pr ict atwelve (5) years out-c?f:gmple from 2015 to 2019 of zakat collection for Majlis

% Islam dan Adat Melayu Perak (MAIPK) are presented in Table 4.17.

N
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Table 4.17: Forecast Value of SES when a.=1

Period 2019  Forecast Lower  Upper c\z

2015 120.041 107.781  132.3
2016 120.041 107.781  132.3
2017 120.041 107.781  132.3

2018 120.041 107.781  132.3 Y.
2019 120.041 107.781 13%

4.5 Forecasting Accuracy Measurement in the @np e 'Z)ata
"X

45.1 Forecasting Accuracy Measurement in %‘-of-Sa ple ti fg{,}

Lembaga Zakat Selangor (LZS), Pusat Zakat Negeri Se ilar@NS)

and Pusat Pungutan Zakat (PPZ)\,z W \ ?Y.

\ R
\T A

45.1.1 Out-of-Sample Forecast asonal Aut qegr@e Integrated Moving

Average (SARIMA) \ Aj A%

X~ S
The selected S%I ARI MPI ZZ;Q‘ then used to obtain an out-of-
sample forecast f(&zgkat collec\f e@éa Zakat Selangor (LZS), Pusat Zakat

Negeri Sembilah% fung@Q Zakat (PPZ) as presented in Table 4.18-
¢

4.20. A niney(1 onth out- sam.@_a/forecast results from each of the Seasonal-

ARIM and th za ollection of 2019 values (test set) for that period.

2.
Crit servation from the t@ indicates that almost all the five candidate models

o
4
—

\the zakat collection with fewer error margins. Yet, the MAE, RMSE, MAPE,

foﬁg,
U ASE were best used to assess the performances of each forecast model.
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Table 4.18: Short-term Forecast of Selected Seasonal-ARIMA Models for

Test Set Out-of-Sample Forecast P
2019 Actual ARIMA ARIMA A;h@
Month Data (1,1,1) (0,1,0)22 (0,1,1) (0,1,0)22 (0,1, ,0)12
January  34.42 28.30 32.09 sz
February  37.88 64.46 59.37 9.88
March  65.69 69.52 67.95 \/ 68.47
April  73.90 52.40 49.35 Y' 49.88
May  113.53 83.74 81.23 | 8L77
June 67.78 110.36 10 10
July 45.98 46.18 43.46 T
1

August  57.47 66.55 ; y3 L}Y'
September  40.24 42.47 65 4028,
October  48.39 50.10 43 4 47.80°

November 43.24 48.86 i 4
199.07 196"

December 226.62 E% p

] ) S
Test Set | OL}Of—Sﬁ@% Forecast
RIMA. ARIMA ARIMA
2019 Actual by ¢ <&

Month D

&(1{,’) L D12 J {&{,1) (0,1,002  (0,1,1) (1,1,1)12

January 7 (5" 13.51 13.21

Februaryé .?5;' 35 8.34 7.97

Marc 46 79 (O 11.08 10.13

A &14.? ) 3.2 7.92 13.19

21.08 S SV 12.33 13.05

e 9.73 5 14.21 16.40

7.75 .90 7.93 8.98

ust 6.52 8.37 7.82 8.46
tember  4.89 8.43 9.54 8.59
October  11.12 7.84 7.72 7.89
November  9.15 6.88 7.49 7.21
December 28.46 25.23 25.62 25.54
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Table 4.20: Short-term Forecast of Selected Seasonal-ARIMA Modelsto’ﬁa;

Test Set Out-of-Sample Forecast %
ARIMA ARIMA ARIMA
2019 Actual
Month Data (0,1,1) (0,1,1)22 (0,1,1) (0,1,0)12 (1,%; (0,1,1)12
b

January  39.79 42.66 41.90 \’46.34

February  35.92 38.52 35.64 ? 44,71

March  73.34 76.33 75.78 | 79.36

April 57.58 56.24
May 79.38 52.63
June 42.28 68.67
July 43.61 44,74
August 41.83 4141
September  42.75 39.41
October  39.30 40.83
November 40.91 42.95

December 145.59 136.11

4.5.1.2 Out-of-Sample Forec%&or )—I

Results from T@;A 23 ‘g'

the Multiplicative%ﬂaint@ditivze.ggI{-Winters models for Lembaga Zakat

Selangor (LZ M at‘N Qemﬁ)(a}(PZNS),and Pusat Pungutan Zakat (PPZ).
'

Table 4.2 ws’the test sép f LZédver 12 months. In terms of error margins, a

comp the {ct déta ( set) and the forecast values reveals that the
N
M ive HW and AdditN'&?-IW forecast values are good.

‘%Table 4.22 presents the test set for the nine (12) month period for PZNS. A
prarison between the actual data (test set) and the forecasts mostly reveals that the
Additive HW and Multiplicative HW forecast values are not particularly accurate in

terms of error margins.
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Table 4.23 shows the test set for the 12-month period for PPZ. In terms of error

margins, a comparison of the actual data (test set) and the forecast values ﬁM hat
at

the Multiplicative HW and Additive HW forecast values are not very a
Meanwhile, the forecast accuracy of the Seasonal Additive d Seasonal
Multiplicative HW for all zakat institutions was evaluated using t uracy measure
statistics: MAPE, MAE, and MSE q
Y/
Table 4.21: Short-term forecast from the Ho inters M}dels rfzg
AN
Test Set Out-of-Sample FgreJast \"ad
Multiplicative ?‘ dditive
2019 Actual P \Q 5

Month  Data a=0.2,B=W1.0 a=02,p=01,y =0.1
~ £,
9

January 34.42 @
February 37.88 i 52
March 65.69 71 >\71 l‘\-\ 74.37
April 73.90 160 4 Q‘:} 61.70
May 11353 72. &5 6213
June 67.78 \ 1 N Q\ 91.35
july 4598 Y' {1.22 > 80.19
August 5

September  40.24 ' & 59.35
October M | \36 2 é’ 63.94

&
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Table 4.22: Short-term forecast from the Holt-Winters Models for PZ

Test Set Out-of-Sample Forecast .
Multiplicative HW Additive

2019 Actual
Month Data a=0.1,p=0.2,y =07 a=0.1,p=0.1,y=0.7

January 8.70 12.56 12.6§.|I
7.15

February 7.93
March 7.46 10.08 9

April 14.56 10.04 0.4
May 21.08 11.94 12.3
June 9.73 16.90 é 65’0\4
July 7.75 8.85 9.41 -
August 6.52 8.18 E )
September  4.89 9.07 2 .
October 11.12 8.07 \ :
November 9.15 7.74 Y. 8.70 o
December  28.46 25&}/ \u\ 24,1%
\\,3 AL
Table 4.23: Short-term fo %om t&* in eéﬁﬂodels for PPZ

0 > 8.2
Test Set -ofsSample:Forecast

ampt
tipli W &= Additive HW
2019  Actual pJ N
=0

Month D(a =0. =09 ¢=0.2,=03y =09
January 9.79 '.4

. \ 2" Y 42.082
February 435 | .802
March 4 74.

N

= 35.579

5784 73.532
April \7.5 o lsmg.ﬂ 56.283
M %79. 7 60733 58.793
&- 42. 252 78.257
%! By’ g 1.999 51.252
ugst 4183 ¥ 43233 44.384

S
mber 4275 N7 42131 43.889

thober 39.30 44.217 46.226
ovember  40.91 45.896 48.24

QE December  145.59 150.107 138.263
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4.5.1.3 Comparison between SARIMA and Holt-Winters for Lembaga Za&.

Selangor (LZS) ('}

From Table 4.24, the out-of-sample forecast performances o*easonal-
ARIMA models and that of the Holt-Winters were ranked using ch measure
statistics: MSE. The best model for obtaining a much more ac e Short-term out-of-
sample forecast for Lembaga Zakat Selangor (LZS) of zak ﬁn was determined
to be ARIMA(0,1,1)(0,1,0)12. This was followed ARIM )‘(0,1,0)12,

Multiplicative  Holt-Winters (MHW) mod

ARIMA(1,1,1)(0,1,0)12 in the accuracy meas

model was the Additive Holt-Winters (A

R\ Y
om rankings, clear that the
selected ARIMA(0,1,1)(0,1,0)12 mow st PZNS zaKat c@ion with greater

certainty compare to other Seasonal%\/\A mod\ﬁgsgth %‘Q olt-Winters models.
”5, 6 e,

“ &
Table 4.24: Compar Out-of- eFo&ifa&ting Accuracy Summary
N
c Y' orL l 0
h : :.QI
mary qm\gtmacy Me&sﬂ rement Statistics
Forgfasting Models &> MAE MSE RMSE MAPE
\ AR i 1{_%350)12 1473  400.16 20.00  21.87
SeasonaI-ARIMA%S IAR 1,002 13.87 390.51 19.76 18.94
A (0,10)12 1410 391.13 19.78  19.76

onal*Multiplicative 13.71 39357 19.84 18.80
Seasohal Additive 2377 80587 2839  36.11

\Q)V
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4.5.1.4 Comparison between SARIMA and Holt-Winters for Pusat Zakat ’%

Sembilan (PZNS) q

The out-of-sample forecast performances of the Seasonal-ARI dels and
the Holt-Winters models were ranked using accuracy measure statistg:..MAE, MSE,
RMSE, and MAPE, as shown in Table 4.25. The ARIMA(1 ,1)12 model was
chosen as the best model for obtaining a much more accur l?-bter'n out-of-sample
forecast for Pusat Zakat Negeri Sembilan (PZNS) of zaka ecti n.M‘followed

Y~

by  ARIMA(0,1,1)(1,1,1)12,  Multiplicative Winters '—I\&} and

ARIMA(0,1,1)(0,1,0)12 and in the accuracy me

model was Additive Holt-Winters (MH

der% [

th@\ran gs, i

ted

y. Thq%gt ranked

o

N

lear that the

selected ARIMA(1,1,1)(1,1,1)12 mo reeast PZNS t c@ion with greater

models.

N

(,;Z' M‘_' &5

precision, compared to other Sea&jARIMA\dgs
a S
Q-

&
Y ¢

the two Holt-Winters

Table 4ﬁnparis‘) é e Forecasting Accuracy Summary
for Eﬁ/ﬁ&

N O
SWEN)

S

%. c%t%dy Measurement Statistics
Qi ecasfing Mogels <. MAE MSE

- RMSE MAPE

2 "ARer-,'l,l) (1,1,1)12 310 1393 373  30.98

Seaso A Models ARII\@(O,l,l) (0,1,0)12 3.63 18.68 4.32 35.79
ARIMA (0,1,1) (1,1,1)12 3.25 15.05 3.88 33.06

Seasonal Multiplicative 354 18.29 4.28 34.75

18.79 4.33 36.90

Q olt-Winters Seasonal Additive 3.67
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4.5.1.5 Comparison between SARIMA and Holt-Winters for Pusat Pungut

Zakat (PPZ) q

The accuracy measure statistics MAE, MSE, RMSE, and MA&e used to
rank the out-of-sample forecast performances of the Seasonal-A A and Holt-
Winters models in Table 4.26. The ARIMA(0,1,1)(0,1,1)12 m yshown to be the

\o

best model for getting a substantially more accurate short- of'sample forecast

for Pusat Pungutan Zakat (PPZ) of zakat collecti This w Igwe‘%. by
ARIMA(0,1,1)(0,1,0)12, ARIMA(1,1,0)(0,1,0)12, itive Hol irler_s\ HW)
in the accuracy measure order respectivel Ia% moelQ},Z~ was the

clearq@ the selected

Shbopties
ummar ccuAr@gy'Measurement Statistics
Ecasting M N MAE MSE RMSE MAPE

y.
\S( WA ©1,1) (0,1,1)12 674 12885 1135 1198
Seasona[-ANM Models ARIMe\)(O,l,l) (0,1,0012 699 139.86 1183  12.60

ARIMA (1,1,0) (01,002 9.00 14999 1225  18.28

Seasonal Multiplicative 743 181.34  13.47 15.26

SWVIRIEEES Seasonal Additive 780 16224 1274  15.59
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Table 4.27 shows the comparison between In-Sample and Out-of le
forecasting accuracy summary for LSZ, PZNS, and PPZ. Based on the in- aﬁq?::e
ARIMA(1,1,1)(0,1,0)12 model has an MSE value of 254 that is | cm other
methods for LZS. According to in-sample and out-of-sampl?cr accuracy
measurement, the ARIMA(1,1,1)(1,1,1)12 and the ARIMA(O,l,lwlz models have

been chosen as the best model to forecast zakat col tioi in PZNS and PPZ

respectively. Since the MSE value is minimized i\d
L ]
Y
Table 4.27: Comparison of In-Sampl -of-Samp orlec&mg
Accuracy Summary for L S, \,‘T
b LX.
No Zakat \’ln- mpl 5
Institution 3
SARIMA olt- ers MSE

Itiplicative
1 LZS (1,1,1)(0.1, 9) 254>7= 0. ém, =10 424
o 4 <&?
ditive HW
2 PZNS (1,1,1)N12, Aja,ﬁ\kl,ﬁo.l, y=07 8

3 | 0, Multiplicative
3 PPZ .. ,1,1)13. 2 4(/ a=0.2,=0.3, y=0.9 108

Sy &
No |nsztiﬁlit & \\_ ,{‘Q ut-of-Sample

SARIMA | ¢ MSE Holt-Winters MSE

ej ¢ (J’ Multiplicative
1 |;Q. @.1,1))0 ,O)é% 391  q=02,p=01, y=10 3%

X Multiplicative
2 m SZ S (1,1,1)(1\(1;1012 14 a=0.1,=0.1, y=07 18

Additive

PPZ (0,1,1)(0,1,1)12 129 a=0.2,=03, y=0.9 162

N



4.5.2 Forecasting Accuracy Measurement in the Out-of-Sample Data for,Q~

Agama Islam dan Adat Melayu Perak (MAIPKk)

The selected ARIMA models were then used to an obtain out-ol@a*ﬂe forecast
for the zakat collection for Majlis Agama Islam dan Adat Melayu Perak (MAIPK) as
presented in Table 4.28. A five (5) years out-of-sample foreca Nrom each of the
ARIMA models and the actual zakat collection of 2015-2 sﬁés ?est set) for that
period. Critical observation from the table indicates tha ost IIWcandldate

models forecast the zakat collection with fewer err ins. Yet, I\/'A@/ISE

MAPE, and MASE were best used to assess thequmanK!o forscgt' model.
T
' delsaﬁlAlPk

2015 31
2016 1.18 I .
2(% 170.8 B .
2018 17&{ 139 144.45
&?&Q 2 14973
&
\ O
Vi

Re 2 glve\@jl e (5) years out-of-sample forecast for the

Slngle nential Sﬁ ng (S odels for Majlis Agama Islam dan Adat Melayu
IPk). Table 4.29 @ents the test set for the five (5) year period. A
son between the actual data (test set) and the forecasts mainly shows that the
ecast values from the Single Exponential Smoothing (SES) are good in terms of error
arglns Meanwhile, the forecast accuracy of the SES model was later assessed using

four accuracy measure statistics.
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Table 4.29: Short-term forecast from the Single Exponential Smoot%

Models for MAIPK :\

Test Set Out-of-Sample Forecast

Single Single Single Single

Year Actual Exponen_tial Exponen_tial Exponential Wnen-tlal
Data  Smoothing Smoothing  Smoothin oothing

a=1.0 a=20.9 a=0.7
2015 136.305 120.04 119.12 1 .9&. 116.26
2016  151.185 120.04 119.12 11 ' 116.26
2017  170.805 120.04 119.12 91 ‘\g%
2018 176.246 120.04 119.12 11 26 ¢~
2019  207.187 120.04 119.12

4.5.2.1 Comparison between ARIMA an%Cm

dan Adat Melayu Perak (M é
AN
From Table 4.30, the pIe nces of the ARIMA
0
models and the Single Expo Smoo ( S compared using accuracy

measure statistics: MAE, SE’ PE nlmously, the best model for

obtaining a much mor%ate sho Joﬁ -sample forecast for Majlis Agama

Islam dan Adat XPeral‘ (\Pk) o(f-v%kat collection was determined to be

ARIMA (0,2, MI This w ollow&gb\y ARIMA (1,1,0), and ARIMA (0,1,1) in

that order ctively. The last rank dels were the Single Exponential Smoothing
VA

(SES) Istwith pz{ra a =0, 0 =0.8, a =0.9 and a = 0.7 respectively.
N

\C.)

\ Table 4.30: Comparison of Out-of-Sample Forecasting Accuracy Summary
Qé for MAIPK
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Summary of Accuracy Measurement Statistics
Forecasting Models MAE MSE R
ARIMA (0,1,1) 33.66 1427.94

ARIMA (1,1,0) 29.66 1146.53 _\33.
a=1.0 48.3 2912.98 97 27.24
_ _ a=0.9 51.52 3271.5Y'57.2 29.11
Slngslfn Eéﬁ&?@nt'a' a=0.8 50.44 3% 55.89  28.53
a=0.7 52.09 87 57.38 2953
!

@
Table 4.31 shows the comparison betwee -Sample’ and tit-oféjgﬁple

forecasting accuracy summary for MAIPK. Accor to in-s?m le and ou@i-sample

W NV
error accuracy measurement, the ARIMA% odel \been chg@'as the best

model to forecast zakat collection in V\Kﬁﬁ ause WM va%{s the lowest.
Table 4.31: Compariso -Sample% gut \f/éz?nple Forecasting
L

0)
A(@um ary f Ileg\—
: i In-Sample

IMA® | MSE SES  MSE

: 4

1 &7.6 a=1 50
-

&) Out-of-Sample

MA  MSE SES MSE

(i00) 114653 o-1 291298

4

e Forecast for Zakat Collection

Q Table 4.32-4.34 display the prediction, monthly zakat collection data of fit

model from January 2020 to December 2020 for Lembaga Zakat Selangor (LZS), Pusat

Zakat Negeri Sembilan (PZNS), and Pusat Pungutan Zakat (PPZ) using the Seasonal
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Autoregression Integrated Moving Average (SARIMA) with 95% confidence interval.
According to the MAE, MSE, RMSE, and MAPE value for both the 2010- m&iod
and SARIMA model have more forecasting capacity, then Holt-Winte é@d were
ARIMA (1,1,1) (1,1,1)12 and ARIMA (0,1,1) (0,1,1)12 can be chose best model
to forecast zakat collection in PZNS and PPZ respectively, since®hothh models’ MAE,
MSE, RMSE and MAPE values are minimized. While th SAWA model has more
forecasting capacity, then Holt-Winters method was ,1,1) (0,1,0)12 can be

®
chosen as the best model to forecast zakat collectio LZS based on S'E ince, all

of MAE, MSE, RMSE, and MAPE values are minimized.
b 4 \‘;‘
| z N W%
modgls forthe ye 20 for LZS

Table 4.32: The prediction zakat collect f fi
AT Ay
(1,1,1) (%)12 O
Period 2020 Foreca S MKY ,(\Jpper
N

January 29%9‘6 6 ;3 Zoooq‘jesl,zgz,ooo
February mooo 2799,0 81,227,000
March 0 920 103,994,000
April %67,0 :} 4‘5,@0 114,227,000
May C—) 8,562,000 / 83,989,000 153,136,000
0 6,000 107,673,000

51,196,000 16,620,000 85,773,000
37000 428154000 97,308,000

gbOQ')L} 10,923,000 80,082,000
,000 19,081,000 88,243,000

13,931,000 83,095,000
;000 197,324,000 266,492,000
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Table 4.33: The prediction zakat collection of fit models for the year 2020 for.

NS

ARIMA (1,1,1) (1,1,1)12

Period 2020

Forecast PZNS Lower
January 10,234,600 4,897,900
February 9,431,600 3,923,900
March 10,340,900 4,810,000
April 10,109,900 4,579,000
May 19,976,500
June 10,470,100
July 8,366,900
August 7,742,500
September 8,154,400
October 11,797,700
November 10,602,700
December 30,049,600 ,g
(,\)’ WA
Table 4.34: The prediction zakat com of fit models for th ar 2020 for PPZ
¢ \\
<b 1’,1~$i>
Period 2020 st Pz\gw‘br % Upper
January 58,053,000
Februar 7,770 O; 54,279,000
March 4977 .0 _uE 4 OOO 91,486,000
Apr 4,368,000 77,386,000
9 ,357, OO %5848 000 108,866,000
ne 64,000 8354 000 51,373,000
» 45,85 bO b 29,350,000 62,368,000
28,167,000 61,185,000
4 ) 87 30,178,000 63,196,000
ctobé’e 13 24,817,000 57,836,000
ovember %:}82 OOO 26,214,000 59,233,000
December 151,804,000 135,295,000 168,314,000

R
N
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Table 4.35 shows that the yearly prediction zakat collection data of fi del
from 2020 to 2031 for Majlis Agama Islam dan Adat Melayu Perak (MAIP, Ngt:e
Autoregression Integrated Moving Average (ARIMA) and Sin Exponential
Smoothing (SES) models with 95% confidence interval. According YMAE, MSE,
RMSE, and MAPE value for the 2010-2019 period and ARWodel has more
forecasting capacity than the SES method. Therefore, ARI ,1) was chosen to be
the best model to forecast zakat collection in MAIPk. Simee;all of M@ RMSE,
@

:ﬁv‘"

Table 4.35: The prediction zakat coIIecvﬁa of‘@ or Meﬁ"k
b (N

X
qw\ O.0) <"
0 Up@

and MAPE values are minimized.

208,1 287,284,000
2%6, , 1,000
6,696/000 266,422,000

,OOOAQZ'81,348,OOO
3,0005 293,544,000
39 305,240,000
7:90% 0 316,567,000
221,708,000 327,606,000

;@o,ooo 338,413,000
964,000 349,027,000
o‘—&f 351,000 359,479,000

238,879,000 369,790,000




4.7 Conclusion Y

Using the best models from SARIMA(1,1,1) (0,1,0)12, SA@,LD
(1,1,1)12,and SARIMA(0,1,1) (0,1,1)12, the total forecasted value for *ZNS and

PPZ in 2020 is 1.77 billion. The forecasted value of the LZS yearly collection based on

the fitted model is 910.4 million. For PZNS, the zakat coIIec@he year 2020 is
is €xp

projected to be 147.3 million. The zakat collection for P ec'(ed to be 715.5

is XM increase
N4

between 222.7 million and 304.3 million from 20@1. ’ _{')
b 4
\,‘Z‘

The best model to foresee the next perio&ith S \‘K initag Wely with
the following equation: (GV W\

o \T ,q\ (3.24)
PZNS: Y, = 0.0093 —0.2788 Y, \‘%wa Y St U o'fgz\ce&' ,—0816u,_,  (3.25)
N

PPZ: Y, = ~0.022 +u, + .gwﬁltsyﬂl § (3.26)
MAIPK: Y, = 5.02 + _o.gtu \" ‘.CO (3.27)

million in 2020. While the total zakat collection for
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