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Abstract. The technology used in the printing industry is currently growing rapidly. Generally.
the digital printing industry uses raw materials in the form of paper production. The use of
paper material with large volumes is clear badly in need of purchasing large quantities of paper
stock as well. The purchase of paper stocks with a constant amount at the beginning of each
month for various tvpes of paper causes a buildup or lack of material stock standard on certain
types of paper. During this time the purchase and ordering of raw materials only based on the
estimates or predictions of the owner. In this paper proposed forecasting will be carried out in
the digital printing industry by applving the ARIMA model for each tvpe of raw material paper
with the Palembang FI18 digital printing case study. The ARIMA modeling applied will
produce different parameters for each materials paper type so as to produce forecasting with the
Akaike Information Criterion (AIC) value averages 13.0294%,

Keywords: Forecasting, ARIMA, Raw Material Stock, Digital Printing, Modelling.

1 Introduction

Digital Printing is one of the subcategories of commercial printing that has the
advantage of the speed of printing document sheets directly through a computer
without going through intermediaries such as film or plate printing as in conventional
printing [1]. The products produced to use the main raw materials in the form of paper
and ink.

One of the products produced by the digital printing industry is POD (Paper on
Digital). The digital printing industry is one of the industries that have the most
frequent reorder point of raw materials, this is due to the pattern of consumers who
order POD products more than one type of paper. This causes the company to prepare
all types of paper, storage of raw materials for all types of paper can be an obstacle
due to the limited temporary storage of raw materials.

Production process based on consumer needs for ordered products and availability
of raw materials for production. The unavailability of raw materials can cause the
order response to a long time. To avoid the availability of raw material inventories
that are too large or too small, an analysis is needed based on the order relationship
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between the types of paper by consumers, because it requires a prediction method for
raw material used so that order responses can be accelerated.

Paper raw material is the material to be examined in this study because the paper
is the main raw material that is most widely used in production. F18 digital printing
which is located in Palembang city in 1 day produces an average of 6000 pieces of
paper with a frequency of job orders of 140 consumers for various types of paper.
Ordering paper raw materials must be based on the most economical needs so as not
to cause loss and accumulation of raw materials on paper types that are rarely used.
Purchasing the amount of paper is always constant at the beginning of each month for
various types of paper so that there is often a buildup and lack of stock in certain
types of paper because so far the amount of paper purchases and orders is based solely
on the owner's estimates.

In some previous studies have been carried out to support activities to analyze
sales data and the amount of raw material production. These studies produced various
techniques to identify predictions of the number of raw materials for production,
among others: making the optimal inventory control model for order quantities of raw
materials predicted using the Fuzzy Logic (FL) approach and Economic Order
Quantity (EOQ) [2] and predict the trend stock market with the Artificial Neural
Network (ANN) technique [3] and predict saldfocks using the ARIMA method [4].

One model that can be used in production forecasting is Aut@ZBressive Integrated
Moving Average (ARIMA). ARIMA is a model that applies a combination of Auto
Regression (AR) and Moving Average (MA) methods. Several previous studies have
used the ARIMA method [4] [5] [6]. in w] the model design was designed to
predict various types of categories including ARIMA modeling with interventions to
predict and analyzing Chinese stock prices [6], forecasting coconut production in the
Philippines [5] and making decision support applications for forecasting raw material
supplies for blowing and inject plastic production using ARIMA method [7]. The
application of the ARIMA model in the study resulted in a level of accuracy in
forecasting with fairly good value, but in some of these studies, there is no modeling
applied to the digital printing industry to predict raw materials in paper production.

In this study, ARIMA modeling will be applied to estimate the stock of paper
production raw materials in the printing industry with a case study on the Palembang
F18 digital printing. The research was conducted by measuring the level of prediction
of raw material production of paper from 2016 January to March 2019, then the
efficiency comparison of the results of paper raw material predictions using the
ARIMA model was carried out with datasheet of paper raw material used for the last
3 years.

2 Forecasting Stock

Stock is a part of wealth or assets contained in a company that is used in a series of
production processes in the form of raw material supplies (raw material), semi-
finished goods (work in process). and finished goods. Whereas according to Porter [8]
stock is material that is placed along with the network of production processes and
distribution lines. Stock is goods that are stored, used and sold in the future period.
Stock can be in the form of raw materials stored for processing, goods in process in
manufactured products, and finished goods stored for sale.

Stock-based on the type can be divided into several types or classifications,
namely [9]:

1. Raw material, which is the raw material that has not been processed and will
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become finished goods.

2. Semi-finished products, which are processed raw materials before they
become finished goods, some of which will be further processed into finished
goods, and some sometimes sold to other companies.

3. Finished products, namely goods that have been finished produced or
processed, and are ready for sale.

4. General goods and spare parts (general materials and spare parts), namely all
types of goods or spare parts used for operations.

5. Maintenance, repair, and operation of the factory/company to run the
company/factory and maintain the equipment used.

6. Project goods (work in process), namely items that are stacked to await the
installation of a new project.

7. Merchandise (commodities), namely goods purchased, are already finished
goods and stored in the warehouse waiting for resale with certain profits.

The company requires raw materials in production activities. Therefore production
activities can run smoothly and produce a product if there are raw materials in the
production process, without good raw materials, then the production of a company
becomes less good and can reduce the quality value of the products produced.

2.1 Forecasting Time Series Model

Time series is data arranged in a sequence of times or data collected from time to
time. With the time series, then the data movement pattern or variable values can be
followed or known. For several years various types of research on the prediction of
goods with time series (time series) have been developed [10], several methods using
Eregressive (AR), moving average (MA). and merging the two models. The
Autoregressive Integrated Moving Average (ARIMA) is a development method of
autoregression (AR) and moving average (MA) [11]. ARIMA is a globally recognized
statistical forecasting model. ARIMA can predict future observations from time series
based on several linear functions of past values and white noise based on
predetermined basic rules. Thus, these models use inherent linearity constraints on
functions to generate data.

2.1.1 Differentiation Process

In the forecasting process, there is the term stationarity which means there is no
increase or decrease in data, which is a very important assumption in a time series
analysis. If there is no change in the time series trend data, the data can be called
stationary. That 1s, the average series of observations at all times is always constant. If
the data is not stationary then a process of differentiation is needed on the data. The
definition of Differentiation process here is calculating the change or difference in the
value of the observed data. If the data used in the forecasting process is still not
stationary then it is necessary to do a one-time differentiation process until the data to
be used in forecasting is stationary.

AR and MA modeling has a basic theory of correlation and stationarity. That is,
AR and MA can be used when the time series has formed a stationary graph or does
not form up or downtrends. But if the time series data is not stationary, it is necessary
to do a differentiation process to change the data until it becomes stationary before it
can be processed through AR and MA.
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Univariate components of stationary resf&hal time series (X) can be modeled by
the AR and MA models with the parameter (p) and (q). denoted as AR and MA (p, q).
This technique allows one to captﬁ temporal dependence in (X) [12] [13]. A zero-
stationary stochastic process (X) is said to be ARMA (p. q). Data that has been
ditferentiated andm) processed with AR and MA is called ARIMA by adding a new
parameter (d) to ARIMA (p. d, q) where the parameter (d) shows the number of
differentiation processes carried out.

2.2.2 ARIMA Forecasting Model

The prediction model on ARIMA uses the Box-Jenkins approach [14] [15] [16] for
estimation and forecasting. The Autoregressive (AR) model was first introduced by
Yule in 1926. Then research was continued by Slutsky in 1937 by presenting the
Moving Average (MA) s@me and subsequently developed in 1938. The ARMA
model combines both the AR and MA schemes and shows that the ARMA process
can be used to model a large class of stationary time series in the appropriate
sequffBe of p, the number of AR, and q, the number of MA. determined precise ()
The Autoregressive integrated moving average (ARIMA) model is a generalization of
a simple regressive auto model (AR) that uses three tools for modeling serial
correlation [13]:

1. The AR model (1) only uses first-ofer terms, but generally can use high-
level AR requirements for additions. Each AR term corresponds to the use of
the residual walue of the residual in the forecasting equation for
unconditional residues. The autoregressive model of order p, AR (p) as
shown in equation 1.

.'Yu L a;.'t:\-; + ay‘ﬂ.g s N ap."(r-p + (C; (l)

2. Each integrated sequence is related to differencing series into afbrm of
forecasting. Components that are integrated with first order means designed
for the first difference (first difference) of the original series. Components in
the second order are related using the second difference (second difference),
and so on.

Xow E00, 61 Or &y Oy &y @
7
3. The goving afage model uses lagged values of errors increasing estimates
in the current forecast. The term first-order moving average uses the latest
apprnmate errors; second-order terms use forecast errors from the latest
ao periods, and so on. MA (q) has the form of equation 3 and 4. The
Autoregressive and Moving Average specifications can be formed into an

ARMA (p. q).
Xo- Xor X 3)
From equation 3 is described as equation 4.
XicoXea+ oxXeat .+ ooy + E O E1 - O+ 2Oy &y “4)
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3 Design of ARIMA Model

In this section will be explained about the analysis of the condition of paper stock data
obtained and analysis of the model used. In addition, this section also explains the
dataset processing and algorithm implementation starting from data preparation,
making feature datasets. and implementing the model so that later it can be used for
training, testing and data analysis.

Based on the analysis of the problem, the conditions of the data and methods used,
the method design in this study can be seen in Figure 1. The first process is the plot of
data that will be used in stock forecasting, in this process aims to prepare data as
needed and analyze the stationary data. After the data is ready then enter the process
of checking the data, whether the data used is stationary, if the data used is not
stationary then the data needs to be differenced, but if the data used is stationary then
AR and MA can be determined to formulate and determine parameters (p, d, q) used.
Furthermore, after determining the parameter value with the best model that has been
obtained. it can be directly forecasted on the stock to be used.

Start

'

Plot Dhata

Differencing

Decision Model (ARIMA)

Estimated Parameter Value
Forecasting
o .
ri ™
\ End |
. /

Figure 1. Design Method ARIMA
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Figure 2. Application Model

In designing the method in Fig. 1, there is an application of the model used, where
the process of applying the model will be used through the stages shown in Fig. 2.
The first step that needs to be done in the process of applying the model is to identify
the formulation in the model in general. After the model is identified, a temporary
model will be applied to obtain the best model through a trial and error process after
obtaining the best value through the process, estimating the parameter values that will
be used for the model can be done.

The parameter values specified in the ARIMA model apply the equation used in
general, then check whether the model and parameters that have been applied are
sufficient, if the model and parameters that have been implemented are not sufficient
then the process will return by determining the different parameter values.

The parameters and model values are adequate, then the best models and
parameters can be applied in the form of stock forecasting so that it can produce a
minimum error of the amount of stock forecasting carried out.

4 Result and Discussion

In this section. we will discuss the analysis and results of the tests carried out, as well
as matters related to the testing process in form of data descriptions, testing, and
analysis of the test results in predicting pa ventories.
efore testing the data to be predicted, it is necessary to analyze the condition of
the raw paper inventory data to see the state of the data obtamed and adjust to the
gef:d{; in predicting paper inventories. Table 1 shows the data condition on F18 Digital
rinting.
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Tabel 1, Data Condition of F18 Digital Printing

No Raw Material Size (cm) Product Capacity Volume
1 Kromo Paper 32.5x48 Kromo Paper 3 RIM 500
2 Linen Paper 32.5x48 Linen Paper 9 RIM 500
3 Art Paper 120 Gr 32.5x48 Art Paper 120 Gr 20 RIM 500
4 Art Paper 150 Gr 325x48 Art Paper 150 Gr 120 RIM 500
5 Art Paper 190 Gr 32.5x48 Art Paper 190 Gr 48 PACK 250
6 Art Paper 210 Gr 32.5x48 Art Paper 210 Gr 48 PACK 250
7 Art Paper 230 Gr 32.5x48 Art Paper 230 Gr 48 PACK 250
8 Art Paper 260 Gr 32.5%x48 Art Paper 260 Gr 144 PACK 250

HWVS A3 B0 32.5x48 32.5x48 . 3 RIM 500

g HVS A3 80gr 29.7x42 Book 12 RIM 500
HVS A4 80 gr 21 x29.7 5 RIM 500

" T HvsF4706R 21x33 Letierhead 5 RIM 500
PVC ID Card F4 21 x29.7 3 PACK 250

" PWVC ID Card A3 325x48 DEED 5 PACK 250
12 Pve Sticker 325x48 Pve Sticker 100 PACK 100
13 | Transparent Sticker 32.5x48 Transparent Sticker 5 PACK 100
14 Kromo Sticker 32.5x48 Kromo Sticker 95 PACK 250

Based on table 1. the amount of paper storage stock in each material has a
different value. Like HV'S paper types that are ofien used as books only have a storage
capacity of 3 and 12 RIM with different types, with a value of 1 RIM is as much as
500 papers. From this table, in this study, approximate analysis of each raw material
will be carried out with the amount of data used for 3 years.

In the preparation process, the data used is data storage of paper raw materials
with a total of 1,185 data for each type of raw material. The stock retention time range
starts from the beginning of January 2016 to the end of March in 2019, with an
estimate of fllyear having 365 days. One data sample on the HVS paper type used for
forecasting is shown in Fig. 3.

HVS Ad - F4

Figure 3. Data Plot HVS Paper
p-ISSN: 2540-9433; e-ISSN: 2540-9824




8 JITeCS Volume 1, Number 1, 2016, pp xx-

In the modeling process with ARIMA, the first process is to plot the data and
check whether the data used has a high trend, if the data used still has a high trend,
then the data is not stationary, so a differencing process is needed to create more
stationary data before the parameters are given. The data plot used in the forecasting
process using the ARIMA model is shown in the data sample in Fig. 3. Besides going
through the graphs @} the data plot, stationarity can also be seen through the data plot
on the correlogram shown in Fig. 4.

fbonidn Padlomdn K PG 03 Pl

T

o ——————

Figure 4. Correlogram Data: (a) Before Differencing, (b) 1st Differencing,
(c) 2nd Differencing.

In Fig. 4 (a) it can be seen that the AC autocorrelation and PAC graphs on the
correlogram state that the data to be processed is not stationary, because it still has
several lags so that a differentiation process is needed so that the processed data can
be processed.

Furthermore, the data that has been carried out the difference is shown in the
correlogram of Fig. 4 (b). In Fig. 4 (b) the process of data differentiation is done once,
the differencing process is done to obtain stationary data, this is seen from the number
of lags in the AC and PAC which have been good from the previous data plot, but if
the data to be processed is still not stationary, then the second differencing process is
carried out, if one time the data differentiation is stationary then the parameter values
(p). (d), (q) are used to determine the model and parameter values suitable for
forecasting.

The process of formulating parameter values on the model to be used is shown in
Fig. 4 (¢). In Fig. 4 (c) the correlogram produced fronulc ARIMA (1), (1), (3) the
best model determination in this process is determined based on data training. Based
on the formulation of parameter values in the modeling process, the resulting
correlogram will show stationary data. By checking the residual parameter values,
based on the modeling, then the raw material stock forecasting will be applied as
shown in Fig. 5.
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= Forecast HVS_A4___ FF
15 g i igris b i el ar SLDRR M TS as e | Actual: HVS_A4__F4
Forecast sample: 10512016 22812019
L Adusted sample: 1092016 2282019
s | Included observations: 850
e et oy ey Root Mean Squared Error  6.807535
04 Mean Absolute Error 3.715517
Mean Abs. Percent Error  64.19909
=i Theil Inequality Coefficient 0.623552
10 ool ac st e - g B ] Bias Proportion 0.183029
Variance Proportion 0.717299
B Covariance Proportion  0.099671
I W m T 1 n m w 1 n m n 1 Theil U2 Coefficient 0.899939
2018 2017 2018 Symmetric MAPE 66.50308
| —HVS_ A FF — +2SE I
(a)

Dependent Variable: DIHVS_A4___F4)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 03/02/19 Time: 11:57

Sample: 1/08/2016 12/20/2018

Included observations: 802

Convergence not achieved after 500 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
cC 0.001520 0.001507 1.008187 0.3137
AR(1} 0.246661 0.640459 0.285132 0.7002
MA[1) -1.185853 0373183 -3.177872 0.0015
MA{2) 0.104565 0.475365 0.219968 0.8260
MAL3) 0.081290 0.182284 0.445708 0.6559
SIGMASQ 37.61500 11.82291 3.1815386 0.0015
R-squared 0.474328 Mean dependent var 0.006234
Adjusted R-squared 0.471026 S.D. dependent var 8.4644325
S.E. of regression 6156178 Akaike info criterion 6.488B65
Sum squared resid 3016723 Schwarz criterion 6.523721
Log likelihood -2595955 Hannan-Quinn criter. 6.502135
F-statistic 1436559 Durbin-Walson stat 2001048
Prob(F-statistic) 0.000000
Inverted AR Rools 25
Inverted MA Roots 1.00 38 =21
()

Figure 5. Forecasting Graph Result; (a) Forecasting Graph, (b) Variable Value

The forecasting chart in Fig. 5 (a) shows the comparison of HVS paper stock
values with the estimated results, in the stock value indicated by the color of the blue
line, while the estimated results are shown in the red graph. Through the estimated
graph, the RMS (Root Mean Square) error value is 6.81, while the error value at the
mean absolute is 3.71. Based on these data the value of the proportions of bias,
variance, and covariance are 0.18, 0.72, and 0.1 respectively. The estimated results are
based on coefficient values and probability values in the ARIMA modeling used. The
coefficient values obtained from ARIMA modeling are shown in Fig. 5 (b).

In Fig. 5 (b). the coefficient value in the ARIMA model used is 0.0015 with a
probability of 0.31, while the comparison for the coefficients of the value of AR (1)
MA (1) and MA (3) 15 0.2, 1.2, 0.08. The probability values obtained by AR (1) MA
(1) and MA (3) are 0.7, 0.0015 and 0.66 respectively. With the coefficient value
obtained the criteria assessment value for the Akaike model is 6.488 and the value of
S.E. regression is 6.15.

The acquisition of values on the application of the ARIMA model with each paper
obtained different parameters, it is based on the comparison of models made on each
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paper by comparing the results of the residual data correlation, so that the probability
value obtained in the best model <0.5 with the acquisition of AIC ranging from a
minimum value of 6.5 to 18.3.

Based on the modeling that has been applied, a graph of error values is obtained
on forecasting paper raw materials using the AIC equation shown in Fig. 6.

ERROR VALUE
[ i
O N B 0O O N B OY
%
I
© I
]
|
|
]
|

Figure 6. The Graph of AIC Error Value

In Fig. 6 it can be seen that the smallest AIC error value is found on HVS-A4-F4
type paper with total error obtained at 6.4886%, while the biggest AIC error value is
forecasting paper types with chrome sticker types with a total value of 18.2968%.
From the acquisition of AIC error values on each type of paper, the average AIC error
value was obtained at 13.0294%.

5 Conclusion

The application of the ARIMA method for stock forecasting in this study produces a
model that can be applied to the forecasting process of raw materials paper in the
digital printing industry. ARIMA modeling applied to forecast has different models
on each paper with the best parameter values (p, d, q). so that the average error values
obtained in this study for each type of paper is 13.0294%. With the highest error
value, the prediction of chromo sticker raw material is 18.2968% and the smallest
error value is found on HVS-A4-F4 paper with a value of 6.4886%. The application
of the ARIMA method in this study is quite good if it is used for forecasting raw
materials of constant value (not seasonal) stocks.

p-ISSN: 2540-9433; e-ISSN: 2540-9824




Dwi Asa Verano et al. , Implementation of Autoregressive Integrated Moving ... 11

References
1. Godlinski, D., Zichner, R.. Zéllmer, V., Baumann, R .R.: Printing technologies for the

manufacturing of passive microwave components: antennas. [ET Microwaves,
ennas Propag. 11.2010-2015 (2017).

2. Ravanshadnia, M.. Ghanbari. M.: A hybnd EOQ and fuzzy model to minimize the
material inventory in ready mixed concrete plants. [EEE Int. Conf. Ind. Eng. Eng.
Manag. 2015-Jan(EJ826-530 (2014).

3. Lertyingyod. W., Benjamas, N.: Stock Price Trend Prediction using Artificial Neural
Network Techniques. 6).
4. Siregar, B.. Nababan, E.B.. Yap, A., Andavani, U.. Fahmi: Forecasting of raw material

ed for plastic products based in income data using ARIMA method. Proceeding -
2017 5th Int. Conf. Electr. Electron, Inf. Eng. Smart Innov. Bridg, Futur, Technol.
ICEEIE 20 GZU 18-Janua, 135-139 (2018).

5. Lim, C.T.. Forecasting coconut production in the Philippines with ARIMA model.
133, 86-92 (2015).

6. Jarrett, J.E.. Kyper, E.: ARIMA modeling with intervention to forecast and analyze
Chinese stock priceant. J. Eng. Bus. Manag. 3, 53-58 (2011).

T Hutasuhut, A.H.: Pembuatan Aplikasi Pendukung Keputusan Untuk Peramalan

Persediaan Bahan Baku Produksi Plastik Blowing DNA Inject Menggunakan Metode
ARIMA (Autoregressive Integrated Moving Average) di CV. Asia. J. Tek. Pomuts. 3,
70-171 (2014).

8. Porter, A.: Operations Management. (2007).
9. Indrajit, R.E., Djokopranoto: Konsep dan Aplikasi Business Process Reengineering.
(2014).

10. G. Mahalaksmi, Sndevi, 8., Rajaram, S.: A Survey on Forecasting of Time Series
Bta. 2016 Int. Conf. Comput. Technol. Intell. Data Eng. 1-8 (2016).

11. Khandelwal. I.. Adhikari. R.. Verma, G.: Time series forecasting using hybridArima
and ANN models based on DWT Decomposition. Procedia Comput. Sei. 48, 173-179
(2015).

12. Geurts, M., Box, G.E.P.. Jenkins, G.M.. Time Series Analysis: Forecasting and
Control. J. Mark. Res. 14, 25(2006)_

13. Lei, Y., Cai, H., Zhao, D.: A Simple Differencing Technology to Improve Prediction
uracy of Earth Rotation Parameters. Springer Sci. 439, 201-211 (2017).

14. Igbal. M., Naveed, A.: Forecasting Inflation: Autoregressive Integrated Moving
é’erage Model. Eur. Sci. Journal, ESJ. 12, 83 (2016).

15. Makridakis, S., Hibon, M.: ARMA models and the Box-Jenkins methodology. J.
nrecast. 16, 147163 (1997).

16. Yuan., C.. L, S. Fang. Z.: Companson of China's primary energy consumption
forecasting by using ARIMA. (the autoregressive integrated moving average) model
and GM(1.1) model. Energy. 100, 384 -390 (2016).

p-ISSN: 2540-9433; e-ISSN: 2540-9824




JITeCS ID 117

ORIGINALITY REPORT

14, s. 120«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

jitecs.ub.ac.id

Internet Source

2

2

Susu Sun, Xinbo Ai, Yanzhu Hu. "Chapter 62
Emergency Response Technology Transaction
Forecasting Based on SARIMA Model",
Springer Nature America, Inc, 2013

Publication

1o

"Proceedings of the Eighth International
Conference on Soft Computing and Pattern
Recognition (SoCPaR 2016)", Springer Science
and Business Media LLC, 2018

Publication

1o

"Smart and Innovative Trends in Next
Generation Computing Technologies”, Springer
Nature, 2018

Publication

1o

hephaestus.nup.ac.cy

Internet Source

1o

Yu Lei, Hongbing Cai, Danning Zhao. "Chapter
18 A Simple Differencing Technology to

1o



Improve Prediction Accuracy of Earth Rotation
Parameters", Springer Science and Business
Media LLC, 2016

Publication

Monica Singhania, Akshay Gupta.
"Determinants of foreign direct investment in
India", Journal of International Trade Law and
Policy, 2011

Publication

1o

aip.scitation.org

Internet Source

1o

jurnal.umrah.ac.id

Internet Source

1o

Costin-Gabriel Chiru, Vlad-Valentin Posea. <1 o
"Chapter 15 Time Series Analysis for Sales °
Prediction", Springer Nature America, Inc, 2018
Publication

Junna Meng, Jinghong Yan, Bin Xue, Jing Fu, <1 o
Ning He. "Reducing construction material cost
by optimizing buy-in decision that accounts the
flexibility of non-critical activities", Engineering,
Construction and Architectural Management,

2018
Publication
Jack P. Lombardi, Roozbeh (Ross) Salary, <1 o

Darshana L. Weerawarne, Prahalada K. Rao,
Mark D. Poliks. "Image-Based Closed-Loop



Control of Aerosol Jet Printing Using Classical
Control Methods", Journal of Manufacturing
Science and Engineering, 2019

Publication

Huy Vuong Nguyen, M. Asif Naeem, Nuttanan <1 o
Wichitaksorn, Russel Pears. "A smart system °
for short-term price prediction using time series
models", Computers & Electrical Engineering,

2019
Publication

Shengwei Chen, Yanyan Shen, Yanmin Zhu. <1 o
"Chapter 23 Modeling Conceptual °
Characteristics of Virtual Machines for CPU
Utilization Prediction”, Springer Nature
America, Inc, 2018
Publication

Iskandar Iskandar, Roger Willett, Shuxiang Xu. <1 o
"The development of a government cash °
forecasting model”, Journal of Public
Budgeting, Accounting & Financial
Management, 2018
Publication

Fannv He, Yuqing Zhang, Donghang Liu, Ying <1 o

Dong, Caiyun Liu, Chensi Wu. "Chapter 8
Mixed Wavelet-Based Neural Network Model
for Cyber Security Situation Prediction Using
MODWT and Hurst Exponent Analysis",



Springer Nature, 2017

Publication

Ahmad Fali Oklilas, Tasmi, Sri Desy Siswanti, <1 o
Mira Afrina, Herri Setiawan. "Attribute °
Selection Using Information Gain and Naive
Bayes for Traffic Classification", Journal of
Physics: Conference Series, 2019
Publication

Iiiil 51151522;33:1: '<: ‘I 94)

V. Machova, M. Vochozka. "Chapter 18 Using <1 .

e . : : Yo
Artificial Intelligence in Analyzing and
Predicting the Development of Stock Prices of
a Subject Company", Springer Science and
Business Media LLC, 2019
Publication

Swaminathan Meenakshisundaram, Anirudh <1 y
Srikanth, Viswanath Kumar Ganesan, °
Natarajan Vijayarangan, Ananda Padmanaban
Srinivas. "Chapter 19 Forecasting: Bayesian
Inference Using Markov Chain Monte Carlo
Simulation”, Springer Nature, 2019
Publication

A. N. Afandi, Langlang Gumilar, Irham Fadlika. <1 o

"Local power grid assessment of the power
system expansion considering captive power
plants”, AIP Publishing, 2019



Publication

res.mdpi.com
Internet Somi?rce < 1 %
mdmustafizurrahman.github.io
Internet Source g < 1 %
Md. Mujibur Rahman Majumder, Md. Imran <1 o
Hossain. "Limitation of ARIMA in extremely °
collapsed market: A proposed method", 2019
International Conference on Electrical,
Computer and Communication Engineering
(ECCE), 2019
Publication
Advances in Graphic Communication, Printing <1 o

and Packaging", Springer Science and Business
Media LLC, 2019

Publication

Exclude quotes Off Exclude matches Off
Exclude bibliography  Off



	JITeCS ID 117
	by 117 Jitecs

	JITeCS ID 117
	ORIGINALITY REPORT
	PRIMARY SOURCES


