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1. INTRODUCTION

Exports and imports play a crucial role in the economic stability of a country as they influence the
amount of foreign exchange reserves. The need for foreign exchange 1s a vital factor in the monetary system of
every country because it determines a nation's financial resilience. Many countries strive to bolster their foreign
exchange reserves by promoting and increasing exports as one of the sources of foreign exchange. Exports are a
crucial sector of the economy that plays a significant role in expanding markets between countries, potentially
leading to the growth of various industries. This, in turn, can stimulate other sectors of the economy (Baldwin,
2005). The problem in this research is that the number of exported goods changes every time or season. That's
why we need a mathematical model to predict the amount of exports in the future.

Time series analysis is an analysis using statistical techniques through the operation of models that use
data from the past to predict the future. (Wei, W. W.S., 2006). STL is a method for decomposing a time series
data into three components: seasonal, trend, and remainder. The definition of Loess is a non parametric
regression method. This regression method has the advantage of high flexibility because the data automatically
forms curve estimates that are not influenced by subjective factors (outliers) (Haritsah, 2015). In export data,
there are often seasonal fluctuations caused by various factors, and STL can help effectively separate these
seasonal components.
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2. RESEARCH METHODE

This research uses quantitative research. The form of data used in this research is in the form of time
series which 1s secondary data, the acquisition of data used for this research is the total value of exports by
economic goods group in North Sumatra and consists of 3 influential variables,namely barang modal (BM),
bahan baku/penolong (BP), and barang konsumsi (BK). The data taken in this study are data on the number of
exports (tonnes) in the period January 2018 to December 2022. The stages in the data analysis process in this
study include:

1. Data description
2. Application of STL to each export data component

3. Applying seasonal, trend, and residual components to each component

4. Data is analysed descriptively to see any trends or seasonal patterns that may exist.

5. Apply the STL method to the time series data using an appropriate library, such as STL plus or
forecasting in R. Select appropriate parameters, such as LOESS windows for seasonal and trend
components.

6. Perform forecasting on each component of export data

7. Calculate MAE and MAPE values

8. Interpretation of results

3. RESULT AND ANALYSIS

3.1 Data Description

Data graph of the number of exports by group of economic goods (tonnes) for the period
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Figure 3.7 Chart of export data pattern January 2018 - December 2022 (tonnes)
Figure 3.1 shows that the number of exports by economic goods group is unstable and has a seasonal pattern.

3.2 Application of STL and forecasting on each component of economic goods groups
STL application and forecasting can be assisted by using the R Studio application with packages
library(stlplus) and library (forecast).

The application of S 1l Trend D position Using Loess for Export Forecasting by Economic Commodity Group in North Sumatra (Fahira Audri Yunisa)
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€ Rstudio
Ql-ls- A=) 2 - Addins +
@] FINALFORECASTINGR* % @] FORECASTING EKSPOR.R |forecast BK % | |forecast BPx | |forecast BM x » =3
- a [JsourceonSave = Q / ~ i - ~#Run (% 9 Source v+ =
1 Tibrary(stiplus) o
2 Tibrary(forecast)
3 view(Eks4)
4
5 # ubah tahun dan bulan menjadi kolom tanggal
6 EKs4Stanggal <- as.Date(paste(eks4Stahun, EKs4Shulan, "01", sep = "-"), format = "%v-%
7 ekspor_ts <- ts(eks4[, c("svm", "BP", "BK")], frequency = 12, start = c(2018, 1))
8

9 # Menerapkan STL decomposition untuk masing-masing kelompok barang
10 stl_BM <- stl(ekspor_ts[, "BM"], s.window = "periodic
11 st1_8P < stl(ekspor_ts[, "BP"], s.window = "periodic")
12 st1_Bk <- st1(ekspor_ts[, "Bk"], s.window = "periodic")

14 # Plot komponen-komponen STL untuk masing-masing kelompok barang
15 plot(stl_sm)
16 plot(stl_sP)
17 plot(st1_BK)

18
19 # melihat komponen musiman, tren, dan residu untuk masing-masing kelompok barang
20 seasonal_component_BM <- st1_BMStime.series[, "seasonal”]

21 trend_component_BM <- stl_BMStime.series[, "trend"]
22 residual_component_BM <- stl_BMStime.series[, "remainder”]

23

24 seasonal_component_BP <- st1_BPStime.series[, “seasonal"]
25 trend_component_BP <- st1_gpitime.series[, "trend"]

26 residual_component_BP <- st1_BPStime.series[, "remainder"]
27

28 seasonal_component_BK <- stl_BKStime.series[, "seasonal”]
29 trend_component_BK <- st1_BKStime.series[, "trend"]
30 residual_component_BK <- stl_BKStime.series[, "remainder”]

32 # Lakukan peramalan menggunakan komponen musiman dan tren untuk masing-masing kelompok
33 forecast_BM <- forecast(st1_BMm, h=60)
34 view(forecast_Bm)

36 < >
30:59 | @ (Top Level) + R Script *

Console a0

Figure 3.2 Application of STL and forecasting on each export component in R studio

From the application of STL, forecasting is obtained:

a. BM forecasting results

) Rstudio B
€ RStudio
Q- - T i= 55~ Addins ~
Qv 2~ (=1} o5 v Addins ~
(] FINALFORECASTING.R* % @] Untitled1* |forecast BK % |forecast B
3] FINALFORECASTING.R* % @] Untitled1* % _|forecast_BK » _|forecast B

&) |V Fitter
o & |V Fitter

Forecast Lo 80 Hi 80 Lo 95 Hi 95

Point : o
Forecast | Lo 80 Hi 80 Lo 95 Hi 95

Jan 2023 -553.8839 -7032.212 6824.444 -11838.06 10730.29

4 i - 149, A E B 8

Feb 2023 -1488.0702 -10656.289 7680.149 -15509.65 12533.51 Octi202 6357.6131 | -19640.820 | 32365.047 | -33417.32 | 46132.55
Nov 2024 -699.8387 -27270.558 25870.880 -41336.25 39936.57

Mar 2023 -1535.6552 -12197.398 0126.087 -17841.38 14770.07
Dec 2024 -256.7289 -27379.038 26865.580 -41736.72 41223.26

Apr 2023 -1167.1157 -13137.465 10803.234 -19474.19 17139.95
Jan 2025  -553.8839 -28216.786 27109.018 -42860.64 41752.87

May 2023 -736.7759 -13886.141 12412.580 -20846.99 19373.44
Feb 2025 -1488.0702 -20681.202 26705.061 -44605.74 41629.60

Jun 2023 878.5531 -13352.480 15109.586 -20885.93 22643.04
Mar 2025 -1535.6552 -30249.227 27177.916 -45440.27 42377.96

Jul 2023 2348.0819 -12888.021 17584.185 -20953.53 25649.69
Apr 2025 -1167.1157 -30391.860 28057.629 -45862.51 4352827

Aug 2023 1206.9646 -14881.800 17475.820 -23446.46 26040.39
May 2025 -736.7759 -30463.905 28000.354 -46200.50 44726.95

Sep 2023 5687.4548 -11382.163 22757.073 -20418.27 31793.18
Jun 2025 878.5531 -20342.611 31099.717 -45340.73 47097.83

Oct 2023 6357.6131 -11558.536 24273.762 -21042.77 33758.00
Jul 2025 2348.0819 -28350.169 33055.333 -44614.61 49310.77

Nov 2023  -699.8387 -10424.285 18024.608 -29336.41 27936.73
Aug 2025 1296.9646 -20888.798 32482.727 -46397.54 4800147

Dec 2023  -256.7289 -19755.996 19242.538 -30078.28 29564.83
Sep 2025 5687.4548 -25069.587 37344.497 -42727.81 54102.72

Jan 2024  -553.8839 -20798.338 19690.571 -31515.11 30407.34
Oct 2025 6357.6131 -25763.794 38479.020 -42767.84 55483.07

Feb 2024 -1488.0702 -22451.239 19475.099 -33548.47 3057233
Nov 2025 -699.8387 -33278.994 31879.316 -50525.36 49125.68

Mar 2024 - X - .71 122. -34 .7 7.47
ar 15356552 | -23193.702 | 20122.391 | -34658.78 | 3158 Dec 2025 -256.7289 -33287.288 32773.830 -50772.61 50259.15

Apr 2024 -1167.1157 -23498.428 21164.196 -35319.91 32085.68 Jan 2026 -553.8830 -34020.761 32021.093 -51750.82 50643.05
May 2024  -736.7759 -23721.641 22248.089 -35880.090 34415.54
Jun 2024 8785531 -22741.788 24498.804 -35245.64 37002.75

Jul 2024  2348.0819 -21891.082 26587.245 -34722.52 39418.68

Feb 2026 -1488.0702 -35403.419 32427279 -53357.12 50380.98
Mar 2026 -1535.6552 -35884.853 32813.543 -54068.22 50996.91
Apr 2026 -1167.1157 -35044.751 33610.520 -54354.92 52020.69

Aug 2024 1296.9646 -23545.611 261390.540 -36696.48 39200.41 May 2026 -736.7750 -35037.634 34464.083 -54571.84 53008.20

Sep 2024 5687.4548 -10744.220 31110130 -33206.94 44581.84 Jun 2026 §78.5531 -34740.500 36407.606 -53506.00 5535310
Oct 2024 | 6357.6131 | -19649.820  32365.047 | -33417.32 | 46132.55 1l 2026 23URNK1Q -2GRA 12 2|WIRN 477 -S27SR 71 S7454 87
Showing 1 to 22 of 60 entries Showing 21 to 43 of 60 entries

Console Console
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) Rstudio

Q- - 8 2 [5 | Addins ~

O FINALFORECASTING.R* % @] Untitled1* % | |forecast BK* | |forecast BP
. al / Filter
point <t Lo80 Hi 80 Lo95  Hi9s
Mar 2026 -1535.6552 -35884.853 32813.543 -54068.22 50006.01
Apr2026 -1167.1157 -35044.751 33610.520 -54354.92 5202060
May 2026 7367750 -35037.634 34464.083 -54571.84 53008.20
Jun 2026 878.5531 -34740.500 36497.606 -53596.00 55353.19
Jul 2026 2348.0810 -33684.313 38380477 -52758.71 S57454.87
Aug 2026 1296.0646 -35144.084 37738.013 -54434.81 57028.74
Sep 2026 5687.4548 -31157.715 42532.624 -50662.37 62037.28
Oct 2026 6357.6131 -30887.293 43602.519 -50603.56 63318.78
Nov 2026 -600.8387 -38340.237 36040.550 -58265.86 56866.18
Dec 2026 2567289 -38288.506 37775.048 -58421.31 57007.85
Jan 2027 -553.8830 -38073.053 37865286 -5931003 5820317
Feb 2027 -1488.0702 -40200.765 37314.624 -60831.67 5785553
Mar 2027 -1535.6552 -40718.121 37646.811 -61460.07 58388.76
Apr 2027 -1167.1157 -40725.707 38391.476 -61666.76 59332.53
May 2027 7367750 -40667.050 30104308 -61806.24 60332.68
Jun 2027  878.5531 -30421.750 41178.865 -60755.46 62512.56
Jul 2027 2348.0810 -38318.018 43014.182 -5984535 6454152
Aug 2027 1296.0646 -30731.662 42325.501 -61450.91 64044.83
Sep 2027 5687.4548 -35700.523 47075.433 -57610.00 68984.91
Oct 2027 6357.6131 -35386.623 48101.849 -57484.69 70199.91
Nov 2027 -600.8387 -42707.318 41307.641 -65082.38 63682.70
Dec 2027 2567289 -42704.512 42101.054 -65175.01 64661.55

Showing 39 to 60 of 60 entries

Console

Figure 3.3 BM forecasting results

Based on Figure 3.3, the largest BM export value is 6357.6131 (tonnes).

b. BP forecasting results

@ (%) i 3
@] FINALFORECASTING.R* % @] Untitled1* | |forecast BK* | |forecast BP : B el e I fe R B e R il forecast BP X

E  Filter &l &l | V7 Filter
: Point . A
Point . . Lo 80 Hi 80 Lo 95 Hi 95
Forecast Lo 80 Hi 80 Lo 95 Hi 95 Forecast

Oct 2024 846383.0 512721.3 1180044.8 336091.4265 1356674.6
Jan 2023 745435.2 615535.5 875334.9 546770.7437 044090.6 ©

Feb 2023 773538.5 6273473 0107206 5400584320 007118.5 Nov 2024 811652.4 471317.2 1151987.6 291154.5633 1332150.2

Mar 2023 835711.0 674871.1 0065527 580727.1162 1081696.7 Dec 2024 731100.5 384220.2 1077980.9 200592.7947 1261608.3
Jan 2025 7454352 3921309 1098739.5 205102.9299 1285767.4
Feb 2025 773538.5 413925.0 1133151.9 223557.1829 1323519.8

Mar 2025 835711.9 469898.1 1201525.7 276247.9551 1395175.8

Apr 2023 750376.0 576112.8 924639.3 483863.3943 1016888.7
May 2023 732019.3 545296.0 918742.6 446450.6742 1017588.0

Jun 2023 719273.5 520871.1 917675.9 415843.2245 1022703.8

Jul 2023 807620.8 598189.6 10170520 4873234513 11279182 Apr 2025 750376.0 378465.2 1122286.8 181587.5172 13191645

Aug 2023 850804.0 6308965 1070711.6 523484.4225 1196123.6 May 2025 732019.3 354109.9 1109928.8 154056.6651 1309982.0

Sep 2023 847300.0 617402.8 1077217.0 405607.3000 1108022.4 g 10.9273-5] 1335350 1) 10308 7°0)(11.32280.04301[11 3062670

Oct 2023 846383.0 606893.6 10858724 480115.6026 12126505 Jul 2025 | 807620.8 | 417991.0 | 11972507 | 211733.4245 | 1403508.2
Aug 2025 850804.0 4644443 1255163.8 255153.5013 1464454.6
Sep 2025 8473000 446302.1 1248317.7 2340214417 1460598.4

Oct 2025 846383.0 439805.7 1252960.4 224576.6189 1468189.4

Nov 2023 811652.4 562049.6 1060355.2 431204.2728 1192010.5
Dec 2023 731100.5 473513.7 988687.4 337155.3967 1125045.7

Jan 2024 745435.2 479260.6 1011609.8 338356.2577 1152514.1

Feb 2024 773538.5 4000447 10480323 353736.4630 11933405 Nov 2025 | 811652.4 | 399580.7 | 12237241 | 181443.1562 | 1441861 6

Mar 2024 835711.0 5531438 1118280.0 4035612100 1267862.6 Deci202 58 1731110055 [[3156069)( 11185 4°2] | [§025 00024 11 3606020

Apr2024 7503760 450057.0 10407041 306210.8876 1194532.2 Jan 2026 | 745435.2 | 322580.0 | 11682814 | 98747.7500 | 1392122.6

May 2024 732010.3 433058.0 1030080.7 276173.7075 1187864.0 Feb 2026 773538.5 345406.7 1201670.2 118767.4351 14283005

Jun 2024 710273.5 413760.0 1024787.0 252030.0241 1186516.1 Mar 2026 835711.9 402359.0 1269064.8 172955.8360 1498467.9

Jul 2024 807620.8 4048327 1120400.0 320252.6604 1285080.0 Apx2026))750376.0 [ 311864.2//1188887.9 | 797300238/ 1421022.0
Aug 2024 859804.0 530006.7 1179701.4 370563.2202 1349044.8 May 2026 732019.3 288408.5 1175630.2 53575.1285 14104635
Sep 2024 847300.0 520457.0 1174161.0 347432.8734 1347186.0 Jun 2026 7192735 270621.7 11679253 33110.7107 14054273
Oct 2024 846383.0 512721.3 1180044.8 336001.4265 1356674.6 Jul 2026 807620.8 353984.0 1261257.7 113843.1322 15013985
Showing 1 to 22 of 60 entries Showing 22 to 43 of 60 entries
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] FINALFORECASTING.R* %

Mar 2026
Apr 2026
May 2026
Jun 2026

Jul 2026
Aug 2026
Sep 2026
Oct 2026
Nov 2026
Dec 2026
Jan 2027
Feb 2027
Mar 2027
Apr 2027
May 2027
Jun 2027

Jul 2027
Aug 2027
Sep 2027
Oct 2027
Nov 2027
Dec 2027

1] T

Point

Forecast

835711

Filter

Lo 80
.9 402350.0

750376.0 311864.2
732019.3 288408.5
719273.5 270621.7
807620.8 353984.0

859804.0 401236.4
847300.9 383863.9
846383.0 3781095
811652.4 338600.5

7311005 253318.2
7454352 262968.7
773538.5 286432.9

835711

.9 344011.0

750376.0 2541224
7320193 2312544
7192735 214037.5

807620.8 297952.9

850804.0 3457425
847300.9 328891.9
846383.0 323644.9

811652.4 284629.6

7311005 199827.6

Showing 39 to 60 of 60 entries

@] Untitled1* %

Hi 80 Lo 95

__|forecast_BK

1269064.8 172955.8360

1188887.9 79730.0238

1175630.2 53575.1285

1167925.3  33119.7197

1261257.7 113843.1322

1318371.7 158485.3052

1310755.9 138530.3683

1314656.6 130220.4051

1284704.2 88182.0248

1208882.9 305.5024

1227901.6 7566.4085

1260644.0 28574.8466

1327412.7 83720.3476

1246629.6  -8578.3553

1232784.3 -33834.5002

12245090.5 -53418.3551

1317288.7 28151.0180

1373865.6 73614.7106

1365727.9 54458.0120

1369121.1  46924.0894

1338675.2 5640.5659

1262373.5 -81411.3332

Hi 95

1498467.9
1421022.0
1410463.5
1405427.3
1501398.5
1561122.8
1556089.4
1562545.7
1535122.8
1461805.6
1483304.0
1518502.1
1587703.4
15093304
14978733
1491065.4
1587090.6
1645003 4
1640161.8
1645842.0
1617664.2
15436124

Figure 3.4 BP forecasting results

Based on Figure 3.4, the largest BP export value is 859804.0 (tonnes).

c. BK forecasting results

) Rstudio
@1- &~
(] FINALFORECASTING.R* %
&1 | 7 Fitter
Point
Forecast
Jan 2023 00145.38
Feb 2023 89672.76
Mar 2023 96101.75
Apr2023 113157.64
May 2023 94004.74
Jun 2023 08400.36
Jul 2023 00682.98
Aug 2023 | 103847.10
Sep 2023 103631.63
Oct 2023 00063.03
Nov 2023 | 100310.24
Dec 2023 00864.26
Jan2024 09145.38
Feb 2024 80672.76
Mar 2024 96101.75
Apr 2024 113157.64
May 2024 94004.74
Jun2024 08409.36
Jul 2024 00682.98
Aug 2024 | 103847.10
Sep 2024 103631.63
Oct 2024 09963.03

Lo 80

77550.2042
63405.0497
65875.3696
794341307
57114.1455
58602.8693
57160.0644
58771.1738
56139.7320
50172.2567
48322.1433
45768.0240
43020.1259
31589.3280
36124.0293
51343.6618
30407.5023
33077.5211
32661.4074
35177.3702
333523788
28110.3076

Showing 1 to 22 of 60 entries

Console

@] Untitled1* x

Hi 80 Lo

| forecast_BK

95

1207406 66118.4077

1150405 40400.7625

126328.1 40874.4028

146881.1 61

581.9851

130895.3 37585.4448

1382159 37530.5843

1422059 34649.7047

148023.0 34009.4202
151123.5 30099.0413
149753.8 23814.6131

1522083 20801.3072

153960.5 17131.2040

1552706 13309.2103

147756.2

841.8151

156079.5  4373.7443

1749716 18621.3201

157602.0 -3258.8413

1637412 -1

507.0670

166704.5 -2817.6678

1725168 -1

174.1886

1739109 -3851.2079

1718158 -0026.2264

~  Addins v

_|forecast_t

Hi 95

1321724
1208458
1423290
1647333
150424.0
150288.1
164716.2
1727848
176264.2
176111.4
179819.2
182597.3
184081.6
178503.7
187820.7
207694.0
101268.3
108325.8
202183.6
208868.4
2111145
2098523

) RStudio

Qv 2~

3] FINALFORECASTING.R* %

Oct 2024
Nov 2024
Dec 2024
Jan 2025
Feb 2025
Mar 2025
Apr 2025
May 2025
Jun 2025

Jul 2025
Aug 2025
Sep 2025
Oct 2025
Nov 2025
Dec 2025
Jan 2026
Feb 2026
Mar 2026
Apr 2026
May 2026
Jun 2026

1ul 2026

(=]

Point
Forecast

99063.03
100310.24
00864.26
9014538
89672.76
96101.75
113157.64
94004.74
98409.36
90682.98
103847.10
103631.63
99063.03
100310.24
00864.26
90145.38
89672.76
96101.75
113157.64
94004.74
98409.36
99682.98

 Filter

Lo 80

28110.3076
26917.7688
24063.6914
22766.4777
11843.6035
16848.8650
32506.1635
11978.5167
15031.0553
140741613
17828.3552
16322.6048
11382.5223
10476.2405
8794.0252
6855.4602
-3820.9304
1410.5840
17301.7408
-3010.6917
248.0935
380.0893

Showing 21 to 43 of 60 entries

Console

| forecast_

@7 Untitled1* %

Hi 80

171815.8
173702.7
1747648
1755243
167501.9
1753546
193809.1
176031.0
181787.7
1843018
189865.8
100040.6
1885435
1001442
1000345
1014353
183166.5
100783.9
2090135
101020.2
196570.6
198976.9

5~ Addins ~

| forecast_BK | forecast_BP »

Lo 95 Hi 95

-9926.2264 209852.3
-11933.8587 2125543
-14686.2771 2144148
-17666.0717 215956.8
-29356.6646 208702.2
-25105.0757 217308.6
-10188.1475 236503.4
-31443.5426 219453.0
-29106.7548 225925.5
-29867.9765 229233.9
-27707.2173 235401.4
-20805.0007 237159.3
-35500.1662 235435.2
-37079.0063 237699.5
-30415.6475 2301442
-41000.8731 240290.6
-§3313.5020 232659.0
-48702.1247 240905.6
-33441.3053 259756.6
-54367.5585 242377.0
-51715.3438 248534.1
-52173.9191 ' 251539.9
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) Rstudio

Q- (=1}

2] FINALFORECASTING.R*
/ Filter

Point
Forecast

Mar 2026 96101.75
Apr 2026 113157.64
May 2026  94004.74
Jun 2026  98409.36
Jul 2026 99682.98
Aug 2026 103847.10
Sep 2026 103631.63
Oct 2026  99963.03
Nov 2026 100310.24
Dec 2026 99864.26
Jan 2027 099145.38
Feb 2027 89672.76
Mar 2027 96101.75
Apr 2027 113157.64
May 2027 94004.74
Jun 2027  98409.36
Jul 2027  99682.98
Aug 2027 103847.10
Sep 2027 103631.63
Oct 2027  99963.03
Nov 2027 100310.24
Dec 2027  99864.26

7] Untitled1*

Lo 80
1410.5840
17301.7408
-3010.6917
248.0935
3890.0893
3433.3703
2110.4076
-2653.7277
-3300.4837
-4900.2107
-6689.9728
-17213.9217
-11826.0283
4108.7205
-15975.6521
-12583.1028
-12312.4103
-9142.3233
-10343.1536
-14088.6624
-15610.1324
-17016.7593

Showing 39 to 60 of 60 entries

Console

Hi 80

100783.9
2090135
191020.2
196570.6
108976.9
204260.8
205152.8
202579.8
204011.0
204637.7
204980.7
196559.4
204029.5
222116.6
203985.1
200401.8
211678.4
216836.5
217606.4
2149147
216230.6
2167453

| forecast_BK

Lo 95

-48702.1247
-33441.30s3
-54367.5585
-51715.3438
-52173.9191
-49722.4469
-51631.6797
-56975.7582
-58286.3309
-60372.9383
-62715.8251
-73796.3145
-68959.5405
-53480.6455
-74105.7543
-71338.9651
-71599.2003
-68955.3105
-70677.7580
-75840.4128
-76974.6708
-78880.8361

~ Addins v

_|forecast_t

Hi 95

240905.6
259756.6
242377.0
248534.1
251539.9
257416.6
258894.9
256901.8
258006.8
260101.5
261006.6
2531418
261163.0
279795.9
262205.2
268157.7
270965.2
276649.5
277941.0
275766.5
277595.2
278618.4

Figure 3.5 BK forecasting results

Based on figures 3.4, the largest BP export value is 113157.64 (tons).

3.3 Calculating MAE and MAPE values
Mean Absolute Error (MAE) and Mean Absolute Percentage Frror (MAPE) are evaluation metrics
used to measure the quality and accuracy of a forecasting model. Both provide mformation on how well the

forecasting model matches the actual data. With the help of Microsoft Excel obtained:

4.

e MAE BM = 5416.38199
MAPE BM = 1357.237

e MAE BP = 187622.757
MAPE BP = 38.21681

e MAE BK = 34043.7192
MALEL BK = 120.3839

CONCLUSION

From this research, the following conclusions were drawn:

1.

This research uses the STL method which functions to decompose and forecast the value of

exports by group of economic goods in sumatera utara

It can be seen from the forecasting results that the export value 1s a component that has a trend

and seasonal pattern.

From the forecasting results it can be concluded that the largest BM export value is 6357.6131
(tons), the largest BP export value is 859804.0 (tons) and the largest BP export value 1s 113157.64

(tons).
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