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BAB V  

SIMPULAN DAN SARAN 

 

5.1 Simpulan 

Berdasarkan dengan hasil dari penelitian yang telah dilakukan, dapat ditarik 

beberapa kesimpulan, yaitu: 

1. Aplikasi ini dapat melakukan Sales Forecasting dengan metode ARIMA terhadap 

data historis yang telah diinput. 

2. Dalam pengaplikasiannya, aplikasi ini dibangun dengan berbasis website dan 

database PostgreSQL, bahasa pemrograman PHP beserta Python. Yang dimana 

data yang diinput kedalam program akan dimasukan kedalam manager basis data 

Postgres yang nantinya akan digunakan untuk melakukan Sales Forecasting. 

3. Dengan Tingkat Akurasi sebesar 82.081% yang dihasilkan oleh peramalan 

dengan metode ARIMA, dapat dinyatakan bahwa metode ARIMA dapat 

menghasilkan peramalan penjualan yang cukup akurat. 

 

5.2 Saran 

Adapun saran yang diusulkan berdasarkan dari hasil penelitian ini adalah: 

1. Dalam melakukan penelitian peramalan penjualan mendatang, disarankan untuk 

dapat menggunakan algoritma-algoritma lain, seperti Random Forest, 

Exponential Smoothing, Prophet, dan lain lain agar dapat membandingkan 

tingkat keakurasian yang didapatkan oleh algoritma-algoritma lain.
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2. Aplikasi yang dibuat diharapkan dapat dibuat untuk layar smartphone baik untuk 

diakses melalui aplikasi atau melalui website, dikarenakan saat ini aplikasi 

masih hanya ditujukan kepada pengguna desktop. 
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Dataset 

No Tanggal Nama Item Kuantitas 
1 1/3/2022 Baju 1 60 
2 1/3/2022 Baju 2 2 
3 1/3/2022 Baju 3 250 
4 1/3/2022 Celana 3 75 
5 1/3/2022 Celana Panjang 8 63 
6 1/3/2022 Kaos Kaki 1 80 
7 1/3/2022 Kaos Kaki 3 20 
8 1/3/2022 Kaos Kaki 6 60 
9 1/3/2022 Sepatu 5 25 
10 1/3/2022 Sepatu 7 250 
11 1/3/2022 Topi 5 16 
12 1/4/2022 Baju 1 1 
13 1/4/2022 Baju 10 250 
14 1/4/2022 Baju 11 100 
15 1/4/2022 Baju 2 10 
16 1/4/2022 Baju 3 250 
17 1/4/2022 Baju 5 80 
18 1/4/2022 Baju 6 25 
19 1/4/2022 Baju 7 250 
20 1/4/2022 Baju 8 100 
21 1/4/2022 Celana Panjang 11 75 
22 1/4/2022 Celana Panjang 3 200 
23 1/4/2022 Celana Panjang 6 150 
24 1/4/2022 Kaos Kaki 4 50 
25 1/4/2022 Kaos Kaki 6 89 
26 1/4/2022 Sepatu 2 200 
27 1/4/2022 Sepatu 7 100 
28 1/4/2022 Sepatu 8 10 
29 1/4/2022 Topi 6 150 
30 1/5/2022 Baju 1 25 
31 1/5/2022 Baju 11 50 
32 1/5/2022 Baju 2 2 
33 1/5/2022 Baju 3 138 
34 1/5/2022 Baju 4 250 
35 1/5/2022 Celana 10 190 
36 1/5/2022 Celana Panjang 9 225 
37 1/5/2022 Kaos Kaki 4 75 
38 1/5/2022 Kaos Kaki 6 81 
39 1/5/2022 Sepatu 3 100 
40 1/5/2022 Sepatu 8 1 
41 1/6/2022 Baju 1 4 
42 1/6/2022 Baju 2 1 
43 1/6/2022 Baju 3 110 
44 1/6/2022 Baju 4 200 
45 1/6/2022 Baju 5 128 



 

 
 

46 1/6/2022 Baju 6 100 
47 1/6/2022 Celana 3 25 
48 1/6/2022 Celana 4 60 
49 1/6/2022 Celana 7 180 
50 1/6/2022 Celana Panjang 12 25 
51 1/6/2022 Celana Panjang 3 250 
52 1/6/2022 Celana Panjang 9 125 
53 1/6/2022 Kaos Kaki 5 100 
54 1/6/2022 Kaos Kaki 6 78 
55 1/6/2022 Sepatu 3 200 
56 1/6/2022 Sepatu 4 80 
57 1/6/2022 Sepatu 9 40 
58 1/6/2022 Topi 5 2 
59 1/7/2022 Baju 1 94 
60 1/7/2022 Baju 11 25 
61 1/7/2022 Baju 2 1 
62 1/7/2022 Baju 3 250 
63 1/7/2022 Baju 6 100 
64 1/7/2022 Baju 8 200 
65 1/7/2022 Celana 2 25 
66 1/7/2022 Celana 4 20 
67 1/7/2022 Celana Panjang 1 75 
68 1/7/2022 Celana Panjang 5 50 
69 1/7/2022 Kaos Kaki 6 61 
70 1/10/2022 Baju 1 5 
71 1/10/2022 Baju 10 50 
72 1/10/2022 Baju 2 10 
73 1/10/2022 Baju 3 110 
74 1/10/2022 Baju 4 100 
75 1/10/2022 Baju 7 250 
76 1/10/2022 Celana 3 100 
77 1/10/2022 Celana 5 250 
78 1/10/2022 Celana 6 90 
79 1/10/2022 Celana 7 102 
80 1/10/2022 Celana Panjang 4 100 
81 1/10/2022 Celana Panjang 7 2 
82 1/10/2022 Celana Panjang 8 150 
83 1/10/2022 Celana Panjang 9 25 
84 1/10/2022 Kaos Kaki 3 60 
85 1/10/2022 Kaos Kaki 6 55 
86 1/10/2022 Sepatu 1 100 
87 1/10/2022 Sepatu 2 150 
88 1/10/2022 Topi 1 50 
89 1/11/2022 Baju 1 1 
90 1/11/2022 Baju 11 250 
91 1/11/2022 Baju 7 100 
92 1/11/2022 Baju 8 100 
93 1/11/2022 Celana 10 95 



 

 
 

94 1/11/2022 Celana 3 75 
95 1/11/2022 Celana Panjang 11 50 
96 1/11/2022 Kaos Kaki 6 60 
97 1/11/2022 Sepatu 6 1 
98 1/12/2022 Baju 1 20 
99 1/12/2022 Baju 4 150 

100 1/3/2022 Baju 1 60 
… … … … 

6233 2/6/2024 Celana Panjang 10 25 
6234 2/6/2024 Celana Panjang 12 25 
6235 2/6/2024 Celana Panjang 9 75 
6236 2/6/2024 Kaos Kaki 2 6 
6237 2/6/2024 Kaos Kaki 6 16 
6238 2/6/2024 Sepatu 1 50 
6239 2/6/2024 Topi 5 1 
6240 2/6/2024 Topi 7 240 
6241 2/7/2024 Baju 1 61 
6242 2/7/2024 Baju 11 25 
6243 2/7/2024 Baju 3 125 
6244 2/7/2024 Baju 7 160 
6245 2/7/2024 Celana 5 125 
6246 2/7/2024 Celana 9 100 
6247 2/7/2024 Celana Panjang 4 60 
6248 2/7/2024 Kaos Kaki 6 14 
6249 2/7/2024 Sepatu 2 180 
6250 2/7/2024 Sepatu 5 50 
6251 2/7/2024 Sepatu 8 10 
6252 2/7/2024 Topi 2 250 
6253 2/8/2024 Celana 7 25 
6254 2/8/2024 Kaos Kaki 6 21 
6255 2/8/2024 Sepatu 5 25 
6256 2/9/2024 Baju 1 20 
6257 2/9/2024 Celana 1 12 
6258 2/9/2024 Celana 3 100 
6259 2/9/2024 Kaos Kaki 6 13 
6260 2/9/2024 Sepatu 3 100 
6261 2/10/2024 Baju 1 1 
6262 2/12/2024 Baju 1 3 
6263 2/12/2024 Baju 2 4 
6264 2/12/2024 Baju 4 113 
6265 2/12/2024 Baju 7 100 
6266 2/12/2024 Baju 9 40 
6267 2/12/2024 Celana 3 100 
6268 2/12/2024 Celana 8 250 
6269 2/12/2024 Celana 9 63 
6270 2/12/2024 Celana Panjang 1 10 
6271 2/12/2024 Celana Panjang 12 50 
6272 2/12/2024 Celana Panjang 2 162 



 

 
 

6273 2/12/2024 Celana Panjang 6 113 
6274 2/12/2024 Kaos Kaki 6 62 
6275 2/12/2024 Sepatu 1 100 
6276 2/12/2024 Sepatu 6 25 
6277 2/12/2024 Topi 5 4 
6278 2/12/2024 Topi 6 75 
6279 2/12/2024 Topi 7 192 
6280 2/13/2024 Baju 1 2 
6281 2/13/2024 Baju 10 250 
6282 2/13/2024 Baju 3 200 
6283 2/13/2024 Baju 7 100 
6284 2/13/2024 Celana 10 95 
6285 2/13/2024 Celana 2 250 
6286 2/13/2024 Celana 5 250 
6287 2/13/2024 Celana 7 50 
6288 2/13/2024 Kaos Kaki 3 60 
6289 2/13/2024 Kaos Kaki 6 136 
6290 2/13/2024 Sepatu 1 50 
6291 2/13/2024 Topi 3 250 
6292 2/14/2024 Celana 4 20 
6293 2/14/2024 Kaos Kaki 6 46 
6294 2/15/2024 Baju 11 120 
6295 2/15/2024 Baju 9 10 
6296 2/15/2024 Celana 6 45 
6297 2/15/2024 Celana Panjang 2 200 
6298 2/15/2024 Kaos Kaki 1 40 
6299 2/15/2024 Kaos Kaki 6 65 
6300 2/15/2024 Topi 2 150 
6301 2/15/2024 Topi 4 25 
6302 2/15/2024 Topi 7 240 
6303 2/16/2024 Baju 1 30 
6304 2/16/2024 Baju 11 25 
6305 2/16/2024 Baju 2 3 
6306 2/16/2024 Celana 4 60 
6307 2/16/2024 Celana 7 15 
6308 2/16/2024 Celana Panjang 7 45 
6309 2/16/2024 Kaos Kaki 3 20 
6310 2/16/2024 Kaos Kaki 6 67 
6311 2/16/2024 Sepatu 5 50 
6312 2/16/2024 Sepatu 6 1 
6313 2/19/2024 Baju 1 89 
6314 2/19/2024 Baju 10 250 
6315 2/19/2024 Baju 3 150 
6316 2/19/2024 Baju 4 50 
6317 2/19/2024 Baju 5 60 
6318 2/19/2024 Baju 6 50 
6319 2/19/2024 Celana 2 250 
6320 2/19/2024 Celana 9 143 



 

 
 

6321 2/19/2024 Celana Panjang 3 150 
6322 2/19/2024 Celana Panjang 7 4 
6323 2/19/2024 Kaos Kaki 3 20 
6324 2/19/2024 Kaos Kaki 5 200 
6325 2/19/2024 Kaos Kaki 6 87 
6326 2/19/2024 Sepatu 2 60 
6327 2/19/2024 Sepatu 3 200 
6328 2/19/2024 Sepatu 4 60 
6329 2/19/2024 Sepatu 8 10 
6330 2/19/2024 Sepatu 9 60 
6331 2/19/2024 Topi 1 100 
6332 2/19/2024 Topi 7 144 

 

  



 

 
 

Kuisioner Program 

 

 

 

 



 

 
 

 

 

 

  



 

 
 

Listing Program 

 

1. ARIMA Forecasting (Python) 

import matplotlib 

matplotlib.use('Agg') 

 

import sys 

import pandas as pd 

import matplotlib.pyplot as plt 

from matplotlib import pyplot 

from pandas import DataFrame 

import os 

from statsmodels.tsa.stattools import adfuller 

from pmdarima import auto_arima 

from pandas.plotting import autocorrelation_plot 

from sklearn.metrics import mean_squared_error 

from math import sqrt 

from statsmodels.tsa.arima.model import ARIMA 

import statsmodels.api as sm 

from pmdarima.arima.stationarity import ADFTest 

from pandas import read_csv 

import numpy 

import random 

import psycopg2 

from datetime import datetime 

from dateutil.relativedelta import relativedelta 



 

 
 

 

import warnings 

warnings.filterwarnings("ignore") 

 

if len(sys.argv) != 5: 

    sys.exit(1) 

 

conn = psycopg2.connect( 

   database="skripsi", user='superuser1', password='rahasia', host='localhost', port='5432' 

) 

 

cursor = conn.cursor() 

 

cursor.execute("SELECT min(tanggal) as mindate, max(tanggal) as maxdate FROM sales WHERE 

isdeleted = 0 AND itemnameid IN (SELECT id FROM stock WHERE itemname = '"+sys.argv[2]+"') AND 

tanggal >= '"+sys.argv[3]+"' AND tanggal <= '"+sys.argv[4]+"';") 

 

data = cursor.fetchall() 

for column1 in data: 

    mindate = column1[0] 

    maxdate = column1[1] 

 

df = pd.read_sql_query("SELECT tanggal, quantity FROM sales WHERE isdeleted = 0 AND itemnameid 

IN (SELECT id FROM stock WHERE itemname = '"+sys.argv[2]+"') ORDER BY tanggal 

ASC;",con=conn) 

df['tanggal'] = pd.to_datetime(df['tanggal']) 

date_range = pd.date_range(start=mindate, end=maxdate, freq='D') 



 

 
 

date_range_df = pd.DataFrame({'tanggal': date_range}) 

df = pd.merge(date_range_df, df, on='tanggal', how='left').fillna(0) 

df = df.set_index(['tanggal']) 

df = df.rename({'quantity': 'sales'}, axis=1) 

 

def difference(dataset, interval=1): 

  diff = list() 

  for i in range(interval, len(dataset)): 

    value = dataset[i] - dataset[i - interval] 

    diff.append(value) 

  return numpy.array(diff) 

 

def inverse_difference(history, yhat, interval=1): 

  return yhat + history[-interval] 

 

X = df.values 

 

a = datetime.strptime(sys.argv[4], "%Y-%m-%d").date() 

b = datetime.strptime(sys.argv[3], "%Y-%m-%d").date() 

if a > (b + relativedelta(years=1)): 

    days_in_year = 365 

elif a <= (b + relativedelta(years=1)): 

    days_in_year = 1 

 

differenced = difference(X, days_in_year) 



 

 
 

stepwise_fit = auto_arima(df["sales"], test="adf", trace=False, suppress_warnings=True, max_p=8, 

max_q=8, max_d=2, max_order=None, with_intercept=False, stepwise=False) 

stepwiseorder = "{};".format(stepwise_fit.order) 

 

model = ARIMA(differenced, order=stepwise_fit.order) 

model_fit = model.fit() 

start_index = len(differenced) 

end_index = start_index + int(sys.argv[1]) - 1 

forecast = model_fit.predict(start=start_index, end=end_index) 

history = [x for x in X] 

forecastresult = [history[-1]] 

day = 1 

printresult = "" 

for yhat in forecast: 

    inverted = inverse_difference(history, yhat, days_in_year) 

    if (inverted < 0) : 

        inverted = 0 

    printresult += ('%f;' % (inverted)) 

    history.append(inverted) 

    forecastresult.append(inverted) 

    day += 1 

 

print(stepwiseorder+printresult) 

conn.close() 

 

2. ARIMA RMSE (error search) 

import matplotlib 



 

 
 

matplotlib.use('Agg') 

 

import sys 

import pandas as pd 

from pandas import read_csv 

from pandas import datetime 

from matplotlib import pyplot 

from statsmodels.tsa.arima.model import ARIMA 

from sklearn.metrics import mean_squared_error 

from math import sqrt 

from statsmodels.tsa.stattools import adfuller 

from pmdarima import auto_arima 

import numpy 

import psycopg2 

from dateutil.relativedelta import relativedelta 

 

import warnings 

warnings.filterwarnings("ignore") 

 

if len(sys.argv) != 7: 

    sys.exit(1) 

 

conn = psycopg2.connect( 



 

 
 

   database="skripsi", user='superuser1', password='rahasia', host='localhost', 

port= '5432' 

) 

 

cursor = conn.cursor() 

 

cursor.execute("SELECT min(tanggal) as mindate, max(tanggal) as maxdate 

FROM sales WHERE isdeleted = 0 AND itemnameid IN (SELECT id FROM stock 

WHERE itemname = '"+sys.argv[4]+"') AND tanggal >= '"+sys.argv[5]+"' AND 

tanggal <= '"+sys.argv[6]+"';") 

 

data = cursor.fetchall() 

for column1 in data: 

    mindate = column1[0] 

    maxdate = column1[1] 

 

df = pd.read_sql_query("SELECT tanggal, quantity FROM sales WHERE isdeleted 

= 0 AND itemnameid IN (SELECT id FROM stock WHERE itemname = 

'"+sys.argv[4]+"') AND tanggal >= '"+sys.argv[5]+"' AND tanggal <= 

'"+sys.argv[6]+"';",con=conn) 

df['tanggal'] = pd.to_datetime(df['tanggal']) 

date_range = pd.date_range(start=mindate, end=maxdate, freq='D') 

date_range_df = pd.DataFrame({'tanggal': date_range}) 

series = pd.merge(date_range_df, df, on='tanggal', how='left').fillna(0) 

series = series.set_index(['tanggal']) 



 

 
 

series = series.rename({'quantity': 'Quantity'}, axis=1) 

series = series.squeeze() 

series.index = series.index.to_period('D') 

 

X = series.values 

size = int(len(X) * 0.9) 

train, test = X[0:size], X[size:len(X)] 

history = [x for x in train] 

predictions = list() 

 

def difference(dataset, interval=1): 

  diff = list() 

  for i in range(interval, len(dataset)): 

    value = dataset[i] - dataset[i - interval] 

    diff.append(value) 

  return numpy.array(diff) 

 

def inverse_difference(historyx, yhat, interval=1): 

  return yhat + historyx[-interval] 

 

a = datetime.strptime(sys.argv[6], "%Y-%m-%d").date() 

b = datetime.strptime(sys.argv[5], "%Y-%m-%d").date() 

if a > (b + relativedelta(years=1)): 



 

 
 

    days_in_year = 365 

elif a <= (b + relativedelta(years=1)): 

    days_in_year = 1 

 

diff = 0 

x = 0 

y = 0 

yact = 0 

for t in range(len(test)): 

    differenced = difference(history, days_in_year) 

    model = ARIMA(differenced, order=(int(sys.argv[1]), int(sys.argv[2]), 

int(sys.argv[3]))) 

    model_fit = model.fit() 

    output = model_fit.forecast() 

    yhat = output[0] 

    inverted = inverse_difference(history, yhat, days_in_year) 

    if (inverted < 0) : 

        inverted = 0 

    predictions.append(inverted) 

    obs = test[t] 

    history.append(obs) 

    if obs != 0: 

        x = (obs - inverted)/obs 



 

 
 

    elif obs == 0: 

        x = 0 

    y = y + abs(x) 

    diff = diff + 1 

 

z = y / diff 

mape = z * 100 

rmse = sqrt(mean_squared_error(test, predictions)) 

print('%.3f;%.3f' % (rmse, mape)) 

pyplot.plot(test) 

pyplot.plot(predictions, color='red') 

pyplot.xticks(rotation=20) 

pyplot.ylabel('Sales') 

pyplot.savefig('Arimaresult.png') 

pyplot.show() 

 

conn.close()  



 

 
 

 


