UJIAN TENGAH SEMESTER BIG DATA MANAGEMENT
ALFIN SYARIFUDDIN SYAHAB
6220211009
Link Dataset dan Coding dapat diakses pada google drive dengan link sebagai berikut. https://drive.google.com/drive/u/0/folders/1B-RoSb0guDq6b8xSHYML_FS_ajqOlOjq 
Topik : Perbandingan Kinerja Prediksi Data Radiasi Matahari Menggunakan Metode Simple Moving Average (SMA) dan Exponentially Weighted Moving Average (EWMA).
Proses Pengujian Dataset Radiasi Matahari Bulanan (Sumber Pengukuran Radiasi Matahari BMKG Stasiun Klimatologi D.I. Yogyakarta 2018-2022).
Pengujian menggunakan tool Jupyter Notebook.
Langkah Pengujian pada Python Jupyter Notebook.
1. Mengaktifkan modul dan library yang diperlukan.
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2. Memanggil dataset yang akan digunakan dalam bentuk format file csv.
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3. Menampilkan data tabel ke dalam visualisasi bentuk grafik.
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4. Menampilkan data time series dalam bentuk tabel yang memiliki dua atribut (waktu dan nilai yang akan diprediksi).
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5. Menampilkan data time series ke dalam bentuk grafik.
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6. Menghitung prediksi data time series menggunakan metode Simple Moving Average (SMA) dengan span/interval sebanyak 2 data.
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7. Menghitung prediksi data time series menggunakan metode Exponentially Weighted Moving Average (EWMA) dengan span/interval sebanyak 2 data.
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8. Menghitung prediksi data time series menggunakan metode Single Exponential Smoothing (SES) dengan span/interval sebanyak 2 data.
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9. Menampilkan hasil prediksi dengan metode SMA dan EWMA dalam bentuk grafik.
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10. Mengilangkan baris dengan nilai kosong untuk dihitung nilai evaluasi/ eror dari hasil prediksi.
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11. Hasil prediksi metode SMA dalam nilai evaluasi kinerja MAE, MAPE, MSE, RMSE, dan R2
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12. Hasil prediksi metode EWMA dalam nilai evaluasi kinerja MAE, MAPE, MSE, dan RMSE dan R2
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13. Hasil prediksi metode SMA dalam nilai evaluasi kinerja MAE, MAPE, MSE, RMSE, dan R2
[image: ]
Hasil
	METHODS
	MAE
	MAPE
	MSE
	RMSE
	R2

	SMA
	14.38
	0.04%
	367.59
	19.17
	0.77

	EWMA
	9.45
	0.02%
	150.16
	12.25
	0.91

	SES
	7.13
	0.02%
	88.07
	9.38
	0.94
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In [5]: | #menampilkan data time series dalam bentuk tabel yang memiliki dua atribut (waktu dan nilai yang akan diprediksi)
f = pd.read_csv(‘Dataset ASRS 2018-2822.csv’, index_col='Period’,parse_dates =True)
df .head(76)

out[s]:
GHI

Period
2018.01.01 347.639895
180201 a20.797452
180001 42787111
2018.0001 400699320
2018.0501 414344918
2018.06.01 410.121655
2018.07.01 404904114
2018.00.01 407 490265
2018.0001 423651089
2018.10.01 451945614
20184101 394039211
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In [90]: | #menampilkan data time series ke dalam bentuk grafik
o .plot(Figsize=(6,4))

out[9e]: <Axes: xlabel='Period’>
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#menghitung prediksi data time series menggunakan metode Simple Moving Average
#span/interval sebanyak 2 data

GF['SMA"]= dF['GHI"].rolling(windou=2) .mean()
f head()
out[19]:
GHI smA
Period
20180101 347639895 NaN

2018.02.01 420767452 384218674
0180001 432787111 426792282
2018.0001 409509320 421243220
20180501 414344918 412022123
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In [7]: | #menghitung prediksi data time series menggunakan metode Exponentially Weighted Moving Average(EWMA) dengan span/interval 2 data

GF["ENMA’ ]=df[ 'GHI ' ].ewm(span-2,adjust-True) .mean()
df .head(98)
out[7]:
GHI SMA  EWMA
Period
20180101 347639895 NaN 347 639895

2018.02.01 420767452 384218674 402508063
20180001 432787111 426792282 423470481
2018.0001 409509320 421243220 414174953
2018.0501 414344918 412022123 414288731
2018.0601 410.121655 412233286 411506865
2018.07.01 404904114 407512885 407103017
2018.08.01 407490266 406.197190 407361222
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In [9]: | #menghitung prediksi data time series menggunakan metode Simple Exponentially Smoothing(SES) span/interval sebanyak 2 data
from statsmodels.tsa.holtuinters import SimpleExpSmoothing

span = 2
alpha = 3/(span+2)

GF["SES" ]-SimpleExpSmoothing(df[GHI " ]) . Fit(smoothing_level-alpha,optimized-False).fittedvalues.shift(-1)
df .head(9@)
out[o]:
GHI SMA  EWMA SES
Period
20180101 347639895 NaN 347639895 347639895

2018.02.01 420767452 384218674 402508083 402508063
20180001 43278711 42679282 423.4TO4BT 425217349
2018.0001 409509320 421243220 414174953 413578634
2018.0501 414344918 412022123 414288731 414153307
2018.06.01 410.121655 412233286 41150865 411.129591
2018.07.01 404904114 407512885 407103017 406.450483
2018.0801 407.490266 406.197190 407361222 407232820
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In [16]: | #menampilkan hasil prediksi dengan metode SHA,EWMA,dan SES dalam bentuk grafik
o .plot(Figsize=(5,3)).autoscale(axis="x",tight=True);
plt.xlabel(Period’)
plt.ylabel("GHI (W/m2)")
plt.title('Prediction Result of Global Horizontal Irradiation by SWA EHMA and SES Model')
plt.grid()
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out[12]:

Period

GHI

sma

EWMA

SES

018.02.01
218.00.01
18,0001
2018.05.01
2018.06.01
0180701
2018.08.01
2018.00.01
181001
184101
181201
0190101
2019.02.01
2019.00.01
2019.04.01

0797452
7871
409.6090320
1430918
a10.121655
204904114
407.490266
23651080
a51.945614
394000211
304030211
at0402197
298.030920
376634749
300.901592

384218674
26700282
2120220
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42233286
407512885
408.197190
415570677
42798351
a27.902413
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In [11]: | #menentukan data aktual dan data prediksi metode SMA
test_x = np.asanyarray (d[['GHT"]])
test_y = np.asanyarray (df[['sHA’]])

#hasil prediksi metode SMA dalam nilai evaluasi kinerja MAE MAPE MSE RMSE dan R2
From sklearn.metrics import mean_absolute_error

From sklearn.metrics import mean_absolute_percentage_error

From sklearn.metrics import mean_squared_error

from sklearn.metrics import r2_score

import math

print("Hean Absolute Error (MAE): %.2f" % mean_absolute_error(test_x,test_y))

print("Hean Absolute Percentage Error (MAPE): %.2f" % mean_absolute_percentage_error(test_x,test_y))
print("Hean Squared Error (MSE): %.2f" % mean_squared_error (test_x, test_y))

print("Roots Hean Squared Error (RHSE): %.2f" % math.sqrt(mean_squared_error(test_x,test_y)))
print("R2-score: %.2F" % r2_score(test_x,test_y))

Mean Absolute Error (MAE): 14.51

Mean Absolute Percentage Error (WAPE): 0.84
Mean Squared Error (MSE): 369.77

Roots Mean Squared Error (RMSE
R2-score: 6.77

10.23
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n [18]:

#menentukan data aktual dan data prediksi metode EWMA
test_x = np.asanyarray (d[['GHI"]])
test_y = np.asanyarray (d[["EWNA’ ]])

#hasil prediksi metode SMA dalam nilai evaluasi kinerja MAE MAPE MSE RMSE dan R2
From sklearn.metrics import mean_absolute_error

From sklearn.metrics import mean_absolute_percentage_error

From sklearn.metrics import mean_squared_error

from sklearn.metrics import r2_score

import math

print("Hean Absolute Error (MAE): %.2f" % mean_absolute_error(test_x,test_y))
print("Hean Absolute Percentage Error (MAPE): %.2f" % mean_absolute_percentage_error(test_x,test_y))
print("Hean Squared Error (MSE): %.2f" % mean_squared_error (test_x, test_y))

print("Roots Hean Squared Error (RHSE): %.2f" % math.sqrt(mean_squared_error(test_x,test_y)))
print("R2-score: %.2F" % r2_score(test_x,test_y))

Mean Absolute Error (MAE): 9.45
Mean Absolute Percentage Error (WAPE): 6.82
Mean Squared Error (MSE): 150.16

Roots Mean Squared Error (RMSE): 12.25
R2-score: 0.91
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In [15]: | #menentukan data aktual dan data prediksi metode EWMA
test_x = np.asanyarray (d[['GHI"]])
test_y = np.asanyarray (df[['sEs’]])

#hasil prediksi metode SMA dalam nilai evaluasi kinerja MAE MAPE MSE RMSE dan R2
From sklearn.metrics import mean_absolute_error

From sklearn.metrics import mean_absolute_percentage_error

From sklearn.metrics import mean_squared_error

from sklearn.metrics import r2_score

import math

print("Hean Absolute Error (MAE): %.2f" % mean_absolute_error(test_x,test_y))

print("Hean Absolute Percentage Error (MAPE): %.2f" % mean_absolute_percentage_error(test_x,test_y))
print("Hean Squared Error (MSE): %.2f" % mean_squared_error (test_x, test_y))

print("Roots Hean Squared Error (RHSE): %.2f" % math.sqrt(mean_squared_error(test_x,test_y)))

print("R2-score: %.2F" % r2_score(test_x,test_y))

Mean Absolute Error (MAE): 7.13
Mean Absolute Percentage Error (WAPE): 6.82
Mean Squared Error (MSE): 88.67

Roots Mean Squared Error (RMSE
R2-score: 6.94

0.38
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In [2]: | #mengaktifkan modul dan Library yang diperlukan
import pandas as pd
import numpy as np
#natplotlib inline
import sklearn.model_selection as ms
import matplotlib.pyplot as plt
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In [3]: | #memanggil dataset yang akan digunakan dalam bentuk format file csv
f = pd.read_csv('Data ASRS 2018-2022.csv’)
df head(12)

out[3]:

GHI 2018 2019 2020 2021 2022

0 January 347630895 410402197 407.930904 370003121 431063684

February 420797452 396.030920 388174581 370491812 374975540
March 432787111 376634749 350593566 411388600 384766990
Aprl 409699320 390.901562 369520877 40079BI6O 390218336
May 414344918 305028558 36E7AI0 368697186 IEETIES
June 410121655 379.183653 334351108 325250182 330708145
Juy 404908114 335354408 B525623 362364502 354025390
August 407.490266 472530611 390766970 371635482 364279495

Seplember 423651089 510872491 399.492266 413398784 379365520
9 Ociober 451945514 408741799 332436617 380.095655 I16E7ITS5
10 November 304030211 43436004 367296813 324754333 321114181
1 Decomber 394036211 402644495 400720336 399483070 365568471
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In [81]: | #menampilkan data tabel ke dalam visualisasi bentuk grafik
o .plot(Figsize=(6,4));
plt.title("Honthly Data of Global Horizontal Irradiance 2618-2622")
plt.xlabel("Month")
plt.ylabel("Global Horizontal Irradiance (W/m~2)")
plt.grid()
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Global Horizontal Irradiance (W/m~2)
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