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Abstract

The purpose of the current study is to develop an idea for the establishment of a database as an
expert system which could support the order decisions of managers of retail shops in the Kurdistan
region of Iraq. To understand the theoretical underpinnings of smart systems and the accumulation
of knowledge, much of the previous research on the topic has been reviewed. The data were collected
from different retail stores that had been selling Fakir Products. To analyze the data, researchers
developed basic forecasting methods, which mainly included moving average, weighted moving
average, exponential smoothing, and exponential smoothing with trend adjustment. The results
showed that methods were successful only in a few cases while the majorities were not. The reasons
for the emergence of the current study results are due to firstly; the number of data was very limited
with the models failed to develop a path to follow. Secondly, the monthly sales in the investigated

area were limited, thereby; the average absolute error rate was significantly affected by a single error.
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Introduction

For Davenport (1994, p.7) “knowledge management is the process of capturing, distributing, and effectively using
knowledge” 1t indicates that how knowledge can be obtained, stored, and utilizes to get benefit for a specific
purpose. Currently, owing to the effect of globalization, a new stage of competitions has started amongst firms
which are competing based on knowledge. For staying organizations in a competitive advantage manner, it
should manage knowledge which has generated from the manufacturer’s activities. On the other hand, a firm’s
competitive advantage depends more than anything on its knowledge: on what it knows- how it uses what it
knows - and how fast it can know something new (HR Magazine 2009, p.1.). Knowledge management is a new
competitive advantage for organizations that lead management team to be capable enough to acquire informa-
tion about its position and activity to set a strategically plan for reaching its objectives and profitability because
KM directs organizations from using natural resources to intellectual resources to stay in their competitive
advantage path that cannot be copied by others. Internal outcome of KM for organizations increases its per-
formance and provide an economic and social advantages for consumers and society. There is a popular saying
that knowledge is power. Based on this assertion, it can be said that the management of knowledge is the key to
power (Omotayo, 2015). Several systematic reviews on effective management of knowledge have been under-
taken. For example, Omotayo (2015) concludes that knowledge management is considered as cornerstones for
organisational performance and a significant tool for organisational survival, competitiveness and profitability.
Accordingly generating, managing, sharing and using knowledge effectively is indispensable for organisations
to take full advantage of the value of knowledge and “a critical ingredient for organisations seeking to ensure
sustainable strategic competitive advantage”( Omotayo, 2015 p.16). Exploring knowledge management assists
firms to expand their market share and push for innovation. Knowledge generated in one area is available in

.(other areas has powerful appeal (King, Marks, & McCoy, 2002

Economic crises from starting of the twenty first century with large durations opened a new path for innovat-
ing in productions. At that time, there were overproductions by factories that could not be sold in the local
and global market, so it led organizations to bankrupt. To overcome those crises and bankruptcies, industrial
revolution pushes firms for innovation to stay competitive. Overcoming the global crisis requires starting a
new wave of innovations. This tendency is supported by intensive progress of a lot of countries in formation
of knowledge economy (Popkova & Bogoviz, 2019). Form this point of view, firms started to enter to new
high-tech industry to establish advanced manufacturing potentiality with adopted digital technology to be
used in their organization to produce better products with more efficiency in time, cost, quality, and envi-
ronment-friendly. From industry 4.0, which is a new industrial revolution for providing automation system,

smart machines, and accurate data and knowledge firms can establish a better associated business ecosystem.
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This term has set in Hannover fair in 2011 by Germany organization. Because of importance of it, “The
UK subsequently invested 400 million pounds in electric charging infrastructure (Kamal, 2021). There is a
strong relationship between knowledge management and industrial revolution 4.0 the knowledge economy.
To overcome crises and organizational obstacles, knowledge managements enlighten firms to integrate their
machines and the way of managing with technology based acquired knowledge to increase performance. “It is
considered that knowledge economy allows modern economic systems to perform a breakthrough in growth

.(of efficiency (Nunes, 2016

Information technology provides sufficient capability to generating, storing, and applying knowledge for orga-
nization because information technology is the use of any computers, storage, networking and other physical
devices, infrastructure and processes to create, process, store, secure and exchange all forms of electronic data
(Castagna, 2021). On the other hand, as Drucker (1993) contends that knowledge is a key resource, more im-
portant than land, capital and labor, in the post-capitalist society. According, to Demir et al., (2021) there is a

.(chart to deal with knowledge which has explained in figure (1
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Figure 1 Model of knowledge generation, knowledge sharing and ISO certification on sustainability

(Source: Demir et al., (2021

There are two type of knowledge which comes to any organization. First, knowledge generation which comes
from recording or utilizing information technologies to storage communication, coordination, numerical

computations... etc. Second, knowledge sharing between members is another source to acquire and collect

knowledge in organizations. Then, the knowledge should be stored and kept consistently to utilize them by
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organizing and analyzing them to extract new knowledge which will be beneficial for organizational perfor-
mance. From this process, organizational sustainability can be achieved which consequently leads to keep your

.market share and its competitive advantages

In overall, Kurdistan market is developing market which its firms are not advanced in managing its organiza-
tions, especially in adopting recent improvement in performance and management like adopting information
technology and applying knowledge management in organizations (Ahmed, 2016) . In the best scenario, large
firms in Kurdistan only acquire knowledge from its first stage of knowledge management which is recordings
their financial transactions. SMEs in this region are very poor in managing their business in a professional way.
A large portion of them is working based on their personal experiences without establishing organizational
structure. Generally, organizations are far from having accurate prediction for their future developments based
on current market and organizational knowledge. On the other hand, generally, there are no smart automation

.systems to get knowledge, storage, and analyze in this market

There is a golden opportunity in the Kurdistan region, especially for SMEs to take advantage from informa-
tional technology and knowledge management by integrating both into a smart auto machine system to be
applied for organizations to increase performance and productivity. Taking advantage from developments
in management could be a unique competitive advantage for any firm to establish it for their organizations.
The aim of the research is to establish appropriate smart auto machine system for businesses in this region
from different sectors and setting a systematic knowledge management to assist firms to generate knowledge
automatically from real market data. Then, storing data or information overtime to access huge data and in-
formation about the sector is necessary. After a period, the business has mass information about the sector
that other firms cannot have, so this step can make the organization to be a market leader in its sector. Finally,
the data and information can be transformed to essential knowledge that can identify the business weaknesses,
strengths, and opportunities. This cycle of utilizing knowledge brings socio economy knowledge for the firm

.that cannot be copied by other firms regardless of their capital and power
2. Literature Review

2.1. Knowledge Management

Knowledge is of fundamental importance and often known as the intellectual capital of a firm. A corporation
absorbs knowledge from years of experience in production, engineering, and sales, in addition to its brand
name and physical assets. One of the firm’s crucial resources is its accumulative experience, which is reinforced

.by data, collected from outside sources

In their study, both Badaracco (1991) and Hamel (1991) differentiate between various types of knowledge.
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Hamel (1991) contends that one form of knowledge is explicit and discrete in nature. Technical drawings and
patents are examples of this. Another sort of knowledge is tacit knowledge, which would be more complex

.and methodical

Explicit knowledge can be put into words and numbers, and it can be conveyed in the form of dates, sci-
entific formulas, and specifications, as well as manuals. This sort of information, regardless of cooperative
activity, can spread throughout the business world and be accessed by most businesses. It is documented and

.maintained in databases so that everyone in the business may quickly access and use it

Notwithstanding the implicitly of this form, since information is mostly implicit, it is hard to see and articu-
late. Tacit information is quite personal and difficult to formalize, making communication and sharing with
others challenging. (Polyany, 1962; Winter, 1987; Hamel, 1991; Nonaka, 1994; Von Hippel, 1994; Stein and

.Zwass, 1995). Subjective insights, intuitions and hunches fall under the field of knowledge

Tacit knowledge is based on a person’s actions and experiences, as well as beliefs, values, and emotions. Tacit
knowledge can be separated into two categories. The first is the technical dimension, which comprises infor-
mal personal skills or craft, often known as” know how?” The second is the cognitive dimension, which encom-

.passes beliefs, ideals, values, schema, and mental models

A dynamic model of knowledge creation was devised by Nonaka and Takeuchi (1995). They expound key hy-
pothesis in this model: that human knowledge is generated and extended through social interaction between
tacit and explicit knowledge. This interaction is known as “knowledge conversion. Additionally, they assume
that explicit and tacit knowledge are not mutually distinctive. In the creative activities of humans, they interact

.with and blend into one another

In their models, Nonaka and Takeuchi (1995) also addressed four alternative mechanisms of knowledge con-

:version (see Figure 2). They are as described in the following

Tacit knowledge to tacit knowledge which is known as socialization. It is a process of exchanging experienc- .1

.es which uncovers tacit knowledge like shared mental models and technical abilities

Tacit knowledge to explicit knowledge, also called externalization. It is a knowledge creation method in .2

.that tacit knowledge becomes evident in the form of metaphors, analogies, concepts, hypotheses or models

From explicit knowledge to explicit knowledge or a mixture of the two. It focuses on bringing together var- .3

.ious bodies of explicit information

Explicit knowledge to tacit or internalized knowledge. It is a method of converting explicit knowledge into .4
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“tacit knowledge, and it is equivalent to “learning by doing

Figure 1
Four modes of knowledge conversion
Tacit To Explicit
Knowledge Knowledge
Tacit
Knowledge Socialization Externalization
From
Explicit . ;
Knowledge Internalization Combination

Source: Nonaka and Takeuchi (1995, p. 62)

Figure 2 Four Modes of Knowledge Conversion

2.2. Industry 4.0

In 2011, a German project entailing with academics and commercial businesses instituted the term “Industry
4.0” It was a key program aimed at improving sophisticated production systems so as to enhance the national
industry’s productivity and efficiency (Kagermann et al., 2013). By merging a set of developing and conver-
gent technologies that add value to the whole product lifecycle, this notion depicts a brand new industrial
stage in production systems (Dalenogare et al., 2018; Wang et al., 2016b).This novel industrial stage requires
a socio-technical enhancement of the human function in production systems, in which all value chain value
chain working activities are conducted to use smart techniques (Smart Working) (Stock et al., 2018; Longo et

.al., 2017) and are based on data

Industry 4.0 is based on the progressive manufacturing, also known as Smart Manufacturing, idea, which is
an adaptive system in which adjustable lines alter production processes automatically for a variety of goods
and changing conditions (Wang et al., 2016a; Schuh et al., 2017). This leads to higher quality, efficiency, and
flexibility, as well as the production of bespoke items on a large scale and with less waste ((Dalenogare et al.,

.(2018; de Sousa Jabbour et al., 2018

Industry 4.0 also ruminates the exchange of information and commixture of the supply chain (called Smart
Supply Chain), coinciding production with suppliers to lessen delivery times and information distortions that
produce bullwhip effects (Ivanov et al., 2014). This integration also permits companies to conjoin resources
in collaborative manufacturing (Chien and Kuo, 2013; Lin et al., 2012), allowing them to concentrate on their
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core competences and share potentialities for product creativity in industry platforms, a collective effort to
promote products and complementary assets and services, with more value-added (Gawer and Cusumano,

.(2014; Kortmann and Piller, 2016; Chen and Tsai, 2017

The embedded technologies in the final products (Smart Products) are too portion of the broader Industry 4.0
idea (Dalenogare et al., 2018). Smart products provide data feedback for modern item advancement (Tao et
al., 2018b) as well as new services and solutions to customers (Porter and Heppelmann, 2015). Hence, some
academics regard the smart products as the second primary objective of Industry 4.0, because they empower
new business models such as the product-service systems, which present new options for manufacturers and

.(service providers (Zhong et al., 2017; Ayala et al., 2018

2.3. Automation systems (Expert System)

Expert systems embody human expertise in computer programs to permit these programs to do normal
tasks that would ordinarily need a human expert. More formally, an expert system (ES) is described as ‘a
computing system capable of illustrating and reasoning about some knowledge-rich domain with the goal of
solving problems and giving advice’ (Marcus, 2013; Jackson 1986) and ‘a computer model of expert human
reasoning, reaching the same conclusions the expert would reach if faced with a comparable problem’ (Mar-
cus, 2013; Weiss and Kulikowski 1984). Examples of evolved and administrated systems are composed of R1/
XCON (Bachant and McDermott 1983), which configures VAX computers for Digital, ExperTAX (Shpilberg
and Graham 1989), developed by Coopers & Lybrand to offer advice on corporate tax planning, ONCOCIN
(Krishnamoorthy and Rajeev, 2018; Langlotz and Shortliffe 1983), which aids doctors determine appropriate
treatments for chemotherapy patients, and CLASS (Duchessi et al. 1988), a system that endorses commercial
loan decisions in a bank, are instances for evolved systems, and Waterman (1986) and Ernst (1986) provide

.(reviews of various systems (1988

Demonstrating that an ES is ‘right ‘in some way is a challenging task. An ineffective system may lead to mak-
ing grave blunders or may fail to live up to expectations. In either situation, the choices created by the system
may be improper or wrong, and if they are trusted, they can cause significant harm to the user or owner of the
system, such as financial loss or human misery. Expert medical diagnostic systems and income tax systems, for

.instance, have had difficulty applying owning to concerns over the system’s diagnoses’ responsibility

It has been stated that due to their declarative form and usage of high-level programming tools, ESs are simple
to check and validate. According to Fox (1990), this is only marginally true. A small rule-based program, for

example, may be easier to confirm than a large FORTRAN program, but large ESs faced the same verification
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.challenges as any large software project, and validation, as will be meticulous, can be much more difficult

Forecasting for Knowledge Management .2.4

According to Granger, technology forecasting arose from the premise that technological development is one
of the most influencing determinants of economies on the long term. As a result, it appears that technology
forecasting is the most useful when applied to extended time horizons, becoming more significant in strategic
innovation management. General strategic business planning decisions, for example, are frequently hinged on

.a forecast time horizon of three to twenty years

Aside from extended time horizons, another distinguishing feature of technology forecasting is the scope of
the outcomes. “In general, such forecasts are concentrated on the qualities of a technology rather than how
these are achieved.” This information was incorporated into a definition of technology forecasting by Bright

.((Demir et al., 2015

Technology forecasting is a quantitative description of the timing, type, or degree of change in technical”
parameters and attributes in the design, manufacture, and application of devices, materials, and processes, as
determined by an established system of thinking” On the other hand, for example, other writers emphasize
that uncertainty about future events can be described using probabilities, which can assist decision-makers in
planning for a various number of contingencies and scenarios. We updated Bright’s definition to get a more
rigorous and specific definition of technology forecasting for this purpose, as well as the fact that technology

.(forecasting generally works with long time horizons (Demir, 2014

The precise technology forecasting process might vary, depending on the situation, from a relatively basic pro-
cess with only a few phases to a process with a complicated structure of stages and sub-processes. The process
is broken down into six parts, according to Armstrong: outline the problem, acquire information, determine
approaches, implement methods, evaluate approaches, and utilize forecasts. These steps also exist in other

Jliterature often in combination with other stages, in the same or very similar order

Besides this process framework, De Lurgio (2005) states that constant maintenance and confirmation are
required to assure the validity and effectiveness of the outcomes. Therefore, it is suggested that reality be
tracked and compared to forecasting outcomes in order to correct any possible inconsistencies or errors. He
also proposed constant monitoring becomes even more critical in the context of innovation management,
because organizations must adapt to developments as rapidly as possible to stay competitive. Furthermore, it
is reasonable to suppose that forecasters and decision-makers are not the same people in a huge corporation.
Hence, for a comprehensive view of the process, more processes to formulate decisions and make decisions

are required. To incorporate these ideas into the process, the last phase must be split and a more thorough
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structure must be constructed. (Figure 3) depicts the resulting technology forecasting process for strategic

.innovation management

Formulate Obtain Select \ Implement Evaluate Prepars halke Ongoing
Froblem Information Methods Methods Methods Decisions Decisions Monitoring
Step 1 Step 11 Step III Step IV Step W Step VI Step VIL Step VIII

Figure 1. The technology forecasting process (following [3])

Figure 3 The Technology Forecasting Process

3. Analysis

3.1 Problem

The problem is that with the development of industry 4.0 and Knowledge Management, the world become
more global and supply chain became more problematic for the firms because it becomes more complicated to
operate based on customers’ demand. So, anymore the naive approaches are not sufficient to predict demand
for the next period in the future because the competitive environment requires firms to work on their per-
formance and reduce their costs. It is believed that the automation system assists management teams to solve
those problems. Yet, there is not specific automation systems in many firms to be utilized and used in their
inventories and demand analysis. In the other hand, globalization has helped firms to increase their market
share in different locations and geographies. So, obtaining huge amount of data and information from different
markets, which are based on different customer behaviors and cultures, is another challenge for firms to deal

.and organize them in order to get benefit to identify market gaps and new trend of demands

3.2 Objectives

From problem point of view, it estimated that the automation systems would help management of firms in
Iraq to organize inventories of firms and calculate the forecasts of the next period to put the correct and accu-
rate orders with the forecasting systems. In this manner, it is believed that these automation systems will help
management teams to make more accurate decisions in their demand analysis. Businesses are going through
knowledge management age and smart systems after industry 4.0 became more important to the world. They
have reduced inventory and supply chain problem significantly because they give accurate knowledge to the
management team to make decisions. For illustration, a supply chain firm, when makes order from factories,
should have a proper estimation for its market demand. If the firm orders limited number of a top sold item,

the organization would face sales shortage in the future. In contrast, if a normal item is ordered by more
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than market demand, it will not liquidate in a regular period to let the firm to get cash to order other items
to stay in the market. When firms have many items with different colors, ordering items and controlling its
inventories based on market demand to reduce sell shortage and number of non- sold items is one of the most
important tasks for management team. Therefore, there are regions that sill industry 4.0 affects are not seen
perfectly in the automation systems. From this point of view, in Iraq, we try to develop an automation system
by developing forecasting techniques that will forecast the demand of concerning products in every period
of the year. Accordingly, it will provide strategies to the firms based on their data and information. Ordering
based on forecasting strategies, which has extracted from the firms’ data, is very helpful and powerful for firms
to estimate which products will be sold, how many of them, and which color are more interesting for its cus-
tomers. In the other hand, the techniques enlighten management team based on the political and economic
situation that face the country to let them know in the best scenario how many any concern items will be sold.

.For opposite scenario is as well

3.3 Data Collections

In order to achieve objectives which stated in section 3.2, the researchers have collected data from a firm
which is “Fakir - Iraq” firm for home appliances products which operate in major cities in Iraq like Sulaimani,
Erbil, Kirkuk, Duhok, Mousl, Baghdad, Basra, Karbala, Najaf... etc. This firm has more than 122 items. There
are 11 of them which are top selling products. For this project, the researchers have analyzed only top selling
products for the firm. There are the name of products (Excute, Whiper, Culina Chef, Mr.Chef, Darkys, Kaave
Mono, Tastea, Tempar, Maxclean, Bouncy, and Mix it easy). The duration for the analysis of the product was

.from February 2021 to March 2022

3.4 Data Analysis

The researchers have elaborated the methods that can be applied in the automation systems. There are several
methods which are better than the method that have used, but they are not appropriate for the automation
systems. We believed that companies could use these introductory automation methods to apply, later they
can find other techniques to integrate in the automated systems. In this manner, we have used “Moving Aver-
age, Weighted Moving Average, Exponential Smoothing, and Exponential Smoothing with Trend Adjustment
Techniques). These forecasting techniques have been applied in the methodology section. The other methods
could not be applied because there is lack of data. When the data is increased, the other methods and tech-
niques can be used such as Regression Analysis and Seasonal Index can be integrated in the methodology.
This is the only methods used in this study due to its appropriateness of forecasting techniques for the current
circumstances. On the other hand, as a knowledge management researcher, the researchers will establish the
first phase of knowledge management for this firms to record data and information about the sales and its cus-
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tomers from all the aspects to absorb data and information from its markets as much as possible. After a while,

.based on the first phase, we can apply advanced methods and techniques to forecast and satisfy its customers

4. Research Findings

4.1. Explaining Calculations

As we mentioned above, we have focused on 11 main products to apply forecasting techniques on it to know
how the trend of the sales of these products in the future period is. In overall, we have applied several fore-
casting techniques for each product based on the data that we got from the firm which extracted from the real
market. Generally, we have data for 12 months which started from February 2021 to February 2022 with the

.number of sales for each month

The first forecasting technique that we have applied is “Moving Average”. This is an explanation of applying
this method. We have to exclude the first three month because we need at least 3 months for it. Then, we got
average for the last three months. Then, we have found forecasting error by this formula. The original num-
ber of sales for the month minus its moving average format in ABS format to get positive results. Finally, we
have found Mean Absolute Percentage Error (MAPE) by this formula. The result of forecasting error for each
month is divided by the original number of sales. Then, the researcher got average (see table 1) of MAPE from

.all the month to get overall result of the product

Second, we have found “Weighted Moving Average” for each month. To find it, it has to multiply the first
month by 3, second month by 2, and the third month by 1. Then, divide all of the three months by 6. This is
how it can find weighted moving average. Then, we have found forecasting error by this formula. The original
number of sales for the month minus its weighted moving average format in ABS format to get positive results.
Finally, we have found Mean Absolute Percentage Error (MAPE) by this formula. The result of forecasting
error of weighted moving average for each month is divided by the original number of sales. Then, we got aver-

.age of MAPE from all the months to get overall result of the product that came from weighted moving average

Third, we have found “Exponential Smoothing” for each month. For the first month, it has to set the origi-
nal sale number for it. Then, for the upcoming months, it has to add the first month result to multiply Beta
or Alpha to the bracket which has original sales number minus to the previous exponential smoothing for
the month. Moreover, we have applied 0.9 and 0.1 of Alpha and Beta for each month. This is the formula of

exponential smoothing in (figure 4).

YV



bl i $0pial§Sl B (oailinsayeS (s @0

Ft = E_L+a(At—1_ Ft.-l.)

where: F = new forecast
E_, = previous period forecast
AH: previous period actual demand
OL = smoothing (weighting) constant

Figure 4 Exponential Smoothing

After that, we have found forecasting error and MAPE of the exponential smoothing for each month. Finally,
we got average for all the result of MAPE in exponential smoothing for each month to get overall result of the

.product

Fourth, we have applied “Exponential Smoothing with Trend Adjustment” for each product and month by 5 dif-
ferent times because we have examined 5 different Alpha and Beta to find in which case, we can get the minimum
forecasting error to apply this method for future decision making by the management team of the Fakir Company.
The 5 different Alpha and Beta are (0.9; 0.1), (0.5;0.5), (0.1;0.9), (0.9;0.9), and (0.1;0.1). This is how the exponential
smoothing with trend adjustment formula has applied to the data. First, we have to set the original sale number to
the first month. Second, for the upcoming months, in the first bracket, it has to multiply Alpha by the original sale
number. Then, add this bracket by 1 minus Alpha then multiply by another bracket in which contains the previous
exponential smoothing with trend adjustment result plus previous trend result. The Trend is found by the same
steps but in here, instead of using Alpha, it has to use Beta. To find “FIT” it has to add trend with exponential
smoothing trend adjustment results together. Next, it has to find forecasting error and MAPE for each month.
Finally, it has to average of MAPE results of exponential smoothing with trend adjustment for each month to get

.(overall result that can be used for predicting the future sales of the product. Its formula has explained in (figure 5

Ft+1 - Af"'Tt

where A,=a D, + (1 = a)(A.1+ T.q)
TIi=pA-Aq)+(1=PT

A, = exponentially smoothed average of the series in period t
T, = exponentially smoothed average of the trend in period t
o = smoothing parameter for the average

/3 = smoothing parameter for the trend
D, = demand for period t
F;,, = forecast for period t + 1

Figure 5 Exponential Smoothing with Trend Adjustment
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4.2. Main Founding per product

There are all 11 products which were selected to apply those forecasting methods to it. We have arranged the

.result on a table to be easy to be analyzed for readers

The actual sales for this product are (1,6,1,0,4,2,3,3,7,7,9,3,2) for each month which has illustrated in the table.
The result of MAPE for moving average is 60%. The result of MAPE for Weighted moving average is 57%. The
result of MAPE for exponential smoothing (0,1) is 46%. The result of MAPE for exponential smoothing (0,9)
is 85%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 90%. The result of
MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 87%. The result of MAPE for exponential
smoothing with trend adjustment (0,1;0,9) is 62%. The result of MAPE for exponential smoothing with trend
adjustment (0,9;0,9) is 142%. The result of MAPE for exponential smoothing with trend adjustment (0,1;0,1) is
49%. The best method that can be used to forecast for this product is “Exponential Smoothing (0,1)” because it
has the lowest MAPE in comparing to other results which is 46%. In the standard, the accepted MAPE should
be lower than 40%. For this product the lowest MAPE is 46% which is more than 40%. Generally, this is not
accepted. It occurred because the data is not sufficient and the sales retheme is not proper because the firm has
not a specific marketing plan to sale this product, and the coronavirus has affected the whole market as well.

(These two factors can be a cause for having an MAPE which is more than 40%. (see Table 1

The actual sales for this product are (1,1,0,1,0,0,1,4,5,4,1,1,1) for each month which has illustrated in the table.
The result of MAPE for moving average is 94%. The result of MAPE for Weighted moving average is 82%. The
result of MAPE for exponential smoothing (0,1) is 35%. The result of MAPE for exponential smoothing (0,9)
is 51%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 55%. The result of
MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 84%. The result of MAPE for exponential
smoothing with trend adjustment (0,1;0,9) is 75%. The result of MAPE for exponential smoothing with trend
adjustment (0,9;0,9) is 82%. The result of MAPE for exponential smoothing (0,1;0,1) is 39%. The best method
that can be used to forecast for this product is “Exponential Smoothing (0,1)” because it has the lowest MAPE
in comparing to other results which is 35%. In the standard, the accepted MAPE should be lower than 40%.
Therefore, this forecasting techniques can provide appropriate result to the management team to relay on. (see
.(Table 2

The actual sales for this product are (1,2,1,0,2,1,1,0,2,6,4,2,4) for each month which has illustrated in the
table. The result of MAPE for moving average is 33%. The result of MAPE for Weighted moving average

is 38%. The result of MAPE for exponential smoothing (0,1) is 29.1%. The result of MAPE for exponential
smoothing (0,9) is 46%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is
49%. The result of MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 48%. The result of
MAPE for exponential smoothing with trend adjustment (0,1;0,9) is 31%. The result of MAPE for expo-
nential smoothing with trend adjustment (0,9;0,9) is 85%. The result of MAPE for exponential smoothing
with trend adjustment (0,1;0,1) is 28.9%. The best method that can be used to forecast for this product is
“Exponential Smoothing with trend adjustment (0,1;0,1)” because it has the lowest MAPE in comparing to
other results which is 28.8%. In the standard, the accepted MAPE should be lower than 40%. Therefore, this

.(forecasting techniques can provide appropriate result to the management team to relay on. (see Table 3
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The actual sales for this product are (10,3,2,2,3,2,3,10,5,5,4,2,2) for each month which has illustrated in the
table. The result of MAPE for moving average is 57%. The result of MAPE for Weighted moving average

is 49%. The result of MAPE for exponential smoothing (0,1) is 159%. The result of MAPE for exponential
smoothing (0,9) is 54%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is
56%. The result of MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 94%. The result of
MAPE for exponential smoothing with trend adjustment (0,1;0,9) is 107%. The result of MAPE for exponen-
tial smoothing with trend adjustment (0,9;0,9) is 92%. The result of MAPE for exponential smoothing with
trend adjustment (0,1;0,1) is 132%. The best method that can be used to forecast for this product is “Weight-
ed Moving Average” because it has the lowest MAPE in comparing to other results which is 49%. In the
standard, the accepted MAPE should be lower than 40%. For this product the lowest MAPE is 49% which is
more than 40%. Generally, this is not accepted. It occurred because there is not enough and more data, and
the sales retheme is not proper because the firm has not a specific marketing plan to sale this product, and
the coronavirus has affected the whole market as well. These two factors can be a cause for having an MAPE

.(which is more than 40%. (see Table 4

The actual sales for this product are (6,3,1,2,1,0,2,2,3,1,2,3,1) for each month which has illustrated in the table.
The result of MAPE for moving average is 58.9%. The result of MAPE for Weighted moving average is 59.2%.
The result of MAPE for exponential smoothing (0,1) is 146%. The result of MAPE for exponential smoothing
(0,9) is 81%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 82%. The result
of MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 93%. The result of MAPE for exponen-
tial smoothing with trend adjustment (0,1;0,9) is 144%. The result of MAPE for exponential smoothing with
trend adjustment (0,9;0,9) is 101%. The result of MAPE for exponential smoothing with trend adjustment
(0,1;0,1) is 119%. The best method that can be used to forecast for this product is “Moving Average” because
it has the lowest MAPE in comparing to other results which is 58.9%. In the standard, the accepted MAPE
should be lower than 40%. For this product the lowest MAPE is 58.9% which is more than 40%. Generally, this
is not accepted. It occurred because there is not enough and more data, and the sales retheme is not proper
because the firm has not a specific marketing plan to sale this product, and the coronavirus has affected the
whole market as well. These two factors can be a cause for having an MAPE which is more than 40%. (see
.(Table 5

The actual sales for this product are (9,3,2,3,1,2,4,2,1,4,3,1,1) for each month which has illustrated in the table.
The result of MAPE for moving average is 85%. The result of MAPE for Weighted moving average is 84%. The
result of MAPE for exponential smoothing (0,1) is 236%. The result of MAPE for exponential smoothing (0,9)
is 86%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 80%. The result of
MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 154%. The result of MAPE for exponen-
tial smoothing with trend adjustment (0,1;0,9) is 167%. The result of MAPE for exponential smoothing with
trend adjustment (0,9;0,9) is 127%. The result of MAPE for exponential smoothing with trend adjustment
(0,1;0,1) is 182%. The best method that can be used to forecast for this product is “Exponential Smoothing
with Trend Adjustment (0,9;0,1)” because it has the lowest MAPE in comparing to other results which is 80%.
In the standard, the accepted MAPE should be lower than 40%. For this product the lowest MAPE is 80%
which is more than 40%. Generally, this is not accepted. It occurred because there is not enough and more
data, and the sales retheme is not proper because the firm has not a specific marketing plan to sale this prod-
uct, and the coronavirus has affected the whole market as well. These two factors can be a cause for having an

.(MAPE which is more than 40. (see Table 6
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The actual sales for this product are (25,10,19,11,12,15,13,21,17,12,15,9,8) for each month which has illustrated
in the table. The result of MAPE for moving average is 29%. The result of MAPE for Weighted moving aver-
age is 27%. The result of MAPE for exponential smoothing (0,1) is 61%. The result of MAPE for exponential
smoothing (0,9) is 38%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 54%.
The result of MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 39%. The result of MAPE for
exponential smoothing with trend adjustment (0,1;0,9) is 40%. The result of MAPE for exponential smoothing
with trend adjustment (0,9;0,9) is 55%. The result of MAPE for exponential smoothing with trend adjustment
(0,1;0,1) is 40%. The best method that can be used to forecast for this product is “Weighted Moving Average”
because it has the lowest MAPE in comparing to other results which is 27%. In the standard, the accepted
MAPE should be lower than 40%. Therefore, this forecasting techniques can provide appropriate result to the

.(management team to relay on. (see Table 7

The actual sales for this product are (1,3,7,7,3,7,12,8,7,16,9,12,5) for each month which has illustrated in the
table. The result of MAPE for moving average is 46%. The result of MAPE for Weighted moving average is
49%. The result of MAPE for exponential smoothing (0,1) is 52%. The result of MAPE for exponential smooth-
ing (0,9) is 54%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 57%. The
result of MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 56%. The result of MAPE for
exponential smoothing with trend adjustment (0,1;0,9) is 52%. The result of MAPE for exponential smoothing
with trend adjustment (0,9;0,9) is 74%. The result of MAPE for exponential smoothing with trend adjustment
(0,1;0,1) is 49%. The best method that can be used to forecast for this product is “Moving Average” because it
has the lowest MAPE in comparing to other results which is 46%. In the standard, the accepted MAPE should
be lower than 40%. For this product the lowest MAPE is 46% which is more than 40%. Generally, this is not
accepted. It occurred because there is not enough and more data, and the sales retheme is not proper because
the firm has not a specific marketing plan to sale this product, and the coronavirus has affected the whole

.(market as well. These two factors can be a cause for having an MAPE which is more than 40%. (see Table 8

The actual sales for this product are (0,1,0,1,1,2,1,2,2,3,4,2,2) for each month which has illustrated in the table.
The result of MAPE for moving average is 44%. The result of MAPE for Weighted moving average is 44%. The
result of MAPE for exponential smoothing (0,1) is 60%. The result of MAPE for exponential smoothing (0,9)
is 43%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 43%. The result of
MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 42%. The result of MAPE for exponential
smoothing with trend adjustment (0,1;0,9) is 43%. The result of MAPE for exponential smoothing with trend
adjustment (0,9;0,9) is 63%. The result of MAPE for exponential smoothing with trend adjustment (0,1;0,1)
is 53%. The best method that can be used to forecast for this product is “Exponential Smoothing with Trend
Adjustment (0,5;0,5)” because it has the lowest MAPE in comparing to other results which is 42%. In the
standard, the accepted MAPE should be lower than 40%. For this product the lowest MAPE is 42% which is
more than 40%. Generally, this is not accepted. It occurred because there is not enough and more data, and
the sales retheme is not proper because the firm has not a specific marketing plan to sale this product, and
the coronavirus has affected the whole market as well. These two factors can be a cause for having an MAPE

.(which is more than 40%. (see Table 9

The actual sales for this product are (4,0,2,2,2,1,2,1,3,4,4,0,1) for each month which has illustrated in the table.
The result of MAPE for moving average is 39%. The result of MAPE for Weighted moving average is 33%. The
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result of MAPE for exponential smoothing (0,1) is 42%. The result of MAPE for exponential smoothing (0,9)
is 23%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 26%. The result of
MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 38%. The result of MAPE for exponential
smoothing with trend adjustment (0,1;0,9) is 46%. The result of MAPE for exponential smoothing with trend
adjustment (0,9;0,9) is 86%. The result of MAPE for exponential smoothing with trend adjustment (0,1;0,1) is
61%. The best method that can be used to forecast for this product is “Exponential Smoothing (0,9)” because it
has the lowest MAPE in comparing to other results which is 23%. In the standard, the accepted MAPE should
be lower than 40%. Therefore, this forecasting techniques can provide appropriate result to the management

.(team to relay on. (see Table 10

The actual sales for this product are (4,3,0,1,1,2,4,2,2,1,2,1,3) for each month which has illustrated in the table.
The result of MAPE for moving average is 68%. The result of MAPE for Weighted moving average is 54%. The
result of MAPE for exponential smoothing (0,1) is 83%. The result of MAPE for exponential smoothing (0,9)
is 47%. The result of MAPE for exponential smoothing with trend adjustment (0,9;0,1) is 53%. The result of
MAPE for exponential smoothing with trend adjustment (0,5;0,5) is 62%. The result of MAPE for exponential
smoothing with trend adjustment (0,1;0,9) is 80%. The result of MAPE for exponential smoothing with trend
adjustment (0,9;0,9) is 80%. The result of MAPE for exponential smoothing with trend adjustment (0,1;0,1) is
70%. The best method that can be used to forecast for this product is “Exponential Smoothing (0,9)” because it
has the lowest MAPE in comparing to other results which is 47%. In the standard, the accepted MAPE should
be lower than 40%. For this product the lowest MAPE is 47% which is more than 40%. Generally, this is not
accepted. It occurred because there is not enough and more data, and the sales retheme is not proper because
the firm has not a specific marketing plan to sale this product, and the coronavirus has affected the whole

(market as well. These two factors can be a cause for having an MAPE which is more than 40%. (see Table 11
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5. Conclusion

The purpose of the current study was to develop an idea to for establishment of a database as an expert system
which could support order decisions of managers of retail shops in the Kurdistan region of Iraq. To that end
and to understand it deeper, the researchers reviewed and investigated previous studies that became the theo-
retical underpinnings of smart systems and accumulation of knowledge. Then, relevant data from retail shops,
which were selling products of Fakir Company in the region, were collected from people who were in man-
agerial positions. Next, basic forecasting methods were developed. This is in order to apply on the data that
were collected. The methods were mainly; moving average, weighted moving average, exponential smoothing,

.and exponential smoothing with trend adjustment

The results shown that methods were successful only for some cases but not very successful in many of the
cases. This is due to , first, the number of data was very limited and the models failed to develop a path to
follow and second, numbers of sales monthly were limited and mean absolute percentage error was affected

from a single error significantly

Practical implication of the current research is that once the new data are entered in the system, it can methods
which used in the study are able to automatically calculate the new forecasting results and for every period
the forecast results are ready to be used. Secondly, by this automation technique, life spans of the products
might be predicted as well. For example, when a product’s forecasts are reducing for several periods, it can be

.estimated that the product is in the decline period and so on

The generalizability of these results is subject to certain limitations. For instance, as it was investigated, the
monthly sales records were not well well-kept by managers. Therefore, the study was limited by the absence
of a proper and adequate data. Moreover, the nature of case study is often problematic as it focuses on one or
few cases. Thus, the outcome is not always robust and reliable. Accordingly, the researchers believe that more
information on that topic would help researchers to establish a greater degree of accuracy on this matter. It is
suggested to study different models than it was implemented in this paper and gaining access to a greater data

.and more cases might decrease error levels
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