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Abstract

	The growth of economy is influenced by the country’s unemployment rate. This project predicts the unemployment rate of Malaysia from 2016 until 2023 using a Business Intelligence (BI) software called Tableau. The secondary data obtained from a Malaysian Administrative Modernisation and Management Planning Unit is divided according to 13 different states of Malaysia. This project is an experimental study through multi methods to retrieve longitudinal data. Various data related to this study is obtained, such as; labour force, previous years’ unemployment rate, outside labour force, number of employed persons, education level, rural urban classification, and marital status. These data help further visualize patterns of data that are uncovered through analysis. Data analysing is done in Tableau. Once the forecasted rates are generated in Tableau, they will be geocoded to be displayed on a Geographic Information Systems (GIS) software, MapInfo. GIS helps to visualize the information that were obtained from Tableau. From the results, most states’ predicted unemployment rates are below 5% except for Selangor. The GIS visualization shows that unemployment in areas around Malaysia’s west coast are predicted to rise over these 7 years.The Malaysian Government will be able to plan for each state’s future according to the visualization in order to maximize the economy growth and improve life quality of its citizens. 
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Data mining, also known as knowledge discovery, involves finding unexpected but interesting patterns within enormous amounts of data that are normally stored in databases and data warehouses [1]. Using employment rate by state and unemployment rate by state datasets obtained from Malaysian Open Data Portal, various data mining techniques can be used to predict the unemployment rate to increase economic growth. Data mining tools that will be used in this project is Tableau. It is a powerful Business Intelligence software that allows users to do data visualization and analysis without coding. Employment rates are defined as a measure of the extent to which available labour resources are being used. Unemployment rate is the percentage of labour force that are jobless. Increase in unemployment rate will greatly affect economic growth.
This project, Data Mining for Predicting Unemployment Rate is mainly targeted to forecast the rate of unemployment to minimize the potential decrease in economy growth. Unemployment rate greatly affects the economic growth, which many countries would want to avoid. In order to maximize the increase in economic growth and provide sufficient job opportunities for its citizens, the government needs to predict future unemployment rate. The forecasted unemployment rate will then be visualized through Geographical Information Systems (GIS) to alert the government on significant affected areas.

[bookmark: _Toc7611296]1.2 Aim

The aim of this project is to mine the data from datasets to predict the unemployment rate in Malaysia from 2016 until 2023 based on several categories – labour force, previous years’ unemployment rate, outside labour force, number of employed persons, education level, rural urban classification, and marital status. These mined data will turn into useful information that will be visualized through GIS.

[bookmark: _Toc7611297]1.3 Objectives

The objectives of the project include:
1. To search for suitable datasets of unemployment rate in Malaysia, 
2. To obtain datasets from Malaysian Open Data Portal, 
3. To cleanse the data obtained using different data cleaning techniques,
4. To analyse the data for prediction of unemployment rate using Tableau,
5. To identify patterns in forecasted unemployment rate,
6. To display the data using GIS for visualization.

[bookmark: _Toc7611298]1.4 Conclusion

The industrial sector involved in this project would be economy sector.  A country must have a stable economy in order to ensure the people’s wellbeing. The most crucial part in a country is economic growth. Negative growth rates and economic contraction are also marked by a decrease in real income, higher unemployment, lower levels of industrial production and a decline in wholesale or retail sales.
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[bookmark: _Toc7611300]2.0 Introduction
A country’s economic growth is important in increasing the strength of the country.  There are 3 main factors that affect the economic growth – natural resources, physical capital or infrastructure, and population or labour. “The landscape of globalisation era has caused dynamic capabilities of the market change and risks become bigger” [2]. Chimnani, Bhutto, Butt, Sheikh and Devi raise issues besides inflation and interest rate, the relationship between exchange rate and employment are the major factors that keep importance in country’s economic progress but exchange rates are among the most observed, examined and governmentally manipulated economic measures that cause unemployment symptom is another major problem [3]. The rising level of unemployment affects the labour migration when there are insufficient jobs provided in the urban areas. Any factor of production that is not utilized or under-utilized affects the output levels of the production process hence economic growth. 
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[bookmark: _Toc7611302]2.1.1 What is Unemployment
	Unemployment is a situation where someone is unable to get a full-time job. If a person is not actively seeking a job, they are not considered as unemployed. However, there is a category called voluntary unemployment. Voluntary unemployment is a type of unemployment where a person wishes to not accept the job due to its unsatisfying wages or other matters [4]. There are two ways of measuring an unemployment rate – claimant count and labour force survey. Claimant count is measured by calculating the number of people that accepts benefits that are given to unemployed people from the government. Labour force study is straightforward, it records statistics of employed people in that area. 

[bookmark: _Toc7611303]2.1.2 Unemployment Factors

2.1.2.1 Frictional Unemployment
Frictional unemployment happens when workers does not find the right job for them, but the job is open for employment. There is a job opportunity which is suitable for the person seeking the job, but the person is unable to apply for it due to information barrier [5]. Frictional unemployment is temporary, and is not affected by economic factors. It also occurs when a worker switch from one job to another. This type of unemployment gives a short-term effect on the unemployment rate, because most workers in this category succeeds in getting a job in no more than 6 months. 

2.1.2.2 Structural Unemployment
	Structural unemployment is a long-term unemployment due to unavailability of jobs for a long time. It is usually caused by individual labour market search efforts that does not match to conditions defined by employers [6]. Technological change has greatly affected this type of unemployment. Rapid development of technology has caused replacement of labour work to automation machines. Transferring jobs is burdensome to society and economy.  Training programs for unemployed people are not effective as they typically end up without a job for a long time. 

2.1.2.3 Cyclical Unemployment
	In business cycles, there are ups and downs in growth and production. A regular cyclical trend in unemployment is called cyclical unemployment. This type of unemployment occurs when a total economic output is at its maximum. When this happens, cyclical unemployment will usually be low. When the economic output lowers, the business cycle will be low and cyclical unemployment will increase. 

2.1.2.4 Technological Unemployment
	It is a part of the structural unemployment. It occurs when jobs are being replaced by machines due to technological change. Due to technology advances, sometimes people prefer to shop online over retail shops. This reduces the need for retail assistants, as an online store does not need workforce.   

2.1.2.5 Seasonal Unemployment
	Some jobs are in demand according to seasons. For example, a beach resort does not need a lot of workers during winter, because there are not a lot of customers during that season. However, during summer, a lot of labour forces are needed at the resort because it is during the peak season. Seasonal unemployment occurs when there is less demand in labour according to seasons.

[bookmark: _Toc7611304]2.1.3 Gross Domestic Products (GDP)
	Economic growth is measured using GDP. An increase in output and real incomes keeps the economy growing. GDP can be increased by improving the quality and quantity of factors of production. In order for the economy to grow, investments are needed. It could be domestic investment or foreign investment. Investments increase productivity and workers’ amount of capital [7]. Education is important as it produces productive citizens. A rapid technological change increases the quality of investments received. A country must increase its products exports to increase the GDP. 

[bookmark: _Toc7611305]2.1.4 Its relationship with Gross Domestic Products (GDP) and Recession
	According to Okun’s law in macroeconomics, “one-point increase in the cyclical unemployment rate is associated with two percentage points of negative growth in real GDP” [8]. This means that during recession, then GDP decreases by 1%, for example, the unemployment rate would increase by 2%. 
[image: Image result for unemployment gdp]
[bookmark: _Toc7534711][bookmark: _Toc7539912]Figure 1: Okun’s Law Visualization [9].
Dornbusch supported the Okun’s law by arguing that a very high unemployment rate could lead to recession. Population growth and technological progress has been proven to greatly affect real GDP [10].



[bookmark: _Toc7611306]2.2 Malaysian Economy
Malaysia has a stable economy, and it is expected to grow strongly to achieve the high-income status. The Prime Minister, Tun Dr Mahathir introduced a vision widely known by Malaysians, Wawasan 2020. Wawasan 2020, also known as Vision 2020, is a list of accomplishments expected to be achieved in year 2020.  By the year 2020, Malaysia can be a united nation, with a confident Malaysian society, infused by strong moral and ethical values, living in a society that is democratic, liberal and tolerant, caring, economically just and equitable, progressive and prosperous, and in full possession of an economy that is competitive, dynamic, robust and resilient [11]. In order to achieve Vision 2020, the country must plan to increase productivity in the economic sectors, including increasing employment rate. 

[bookmark: _Toc7611307]2.2.1 Unemployment in Malaysia
Malaysia is divided into 13 States – Selangor, Pahang, Kelantan, Terengganu, Penang, Perlis, Kedah, Perak, Malacca, Negeri Sembilan, Johore, Sabah and Sarawak. Apart from States, it also divided into 3 Federal Territories – the capital city, Kuala Lumpur, Putrajaya, and Labuan. 
The unemployment rate in Malaysia peaked last year, 2017, which was recorded at 10.8%. “In a report issued by MIDF Research, it stated the figure was influenced by the soaring graduate unemployment rate which spiked to 9.6% and translated to 204,000 people – this also made up 40.5% of total unemployment” [12]. Furthermore, “out of all job vacancies last year, 76% were for elementary occupation followed by 10.3% for plant and machinery operators and assemblers”, based on data provided by the Department of Statistics Malaysia [13]. “Low-skill jobs made up 86.3% of job vacancies last year, while high-skill job vacancies suited for fresh graduates accounted for 4.1% of job vacancies”. Meanwhile, “Melaka continued its seven-year streak with the lowest youth employment rate at 2.9%, while Sabah recorded the highest of 13.5% last year. Johor, Kuala Lumpur and Kelantan also recorded lower youth unemployment rates”. However, “Malaysia’s youth unemployment rate is considered normal compared to other countries” [14]. There has been an increase in foreign labour in Malaysia’s industrial sectors, mainly coming from third world countries. This greatly affects the unemployment rate among Malaysian citizens, despite having the skills needed for the work. The increase was found to be due to employers’ incapability of providing the minimum wage of workers according to the Malaysian Law. “The official policy stance was to permit foreign workers as an interim solution to meet the increasing demand for low-skilled labour in the country. The Government's stated plan was to support the nation's high growth while it pursued a longer-term strategy to upgrade the economy and expand the supply of skilled labour. As a result, the use of foreign workers gained wide acceptance, first in plantations, and later in other industries employing a lot of low-skilled labour, such as construction and domestic services” [15].

[bookmark: _Toc7611308]2.2.3 Industries in Malaysia
	Malaysia’s fastest growing industry is services. Almost half of Malaysia’s GDP depends on services. Over RM600 billion is expected to be invested by the government to improve the services industry. 7.5% of annual rate growth is targeted for services [16]. Apart from that, in finance industry, Malaysia is aiming to be the world leader in Islamic banking. Islamic banking in Malaysia started in 1963, when the government established Tabung Haji. Tabung Haji is a Pilgrims Management and Fund Board that assists Malaysian Muslims to perform pilgrimage in Makkah [17]. It encourages the citizens to invest in economic stocks while increasing their fund for pilgrimage. Fast forward, in 2003, more than 5 banks in Malaysia have adapted the Islamic banking concept. It has shown a growth from RM10.7 billion to RM48.6 billion in 6 years.
	Industrial production also makes a huge part of Malaysia’s GDP. Rubber, oil palm, light manufacturing, pharmaceuticals, medical technology, electronics, tin, logging, and timber are some of Malaysia’s biggest productions and exports [18]. Apart from those, some states in Malaysia are very rich with oil. Therefore, a local oil and gas company, Petronas, was produced. Companies such as Exxon-Mobil and Shell have their oil rigs in these states. Agriculture industries such as rubber and palm oil contribute around 9% of Malaysia’s GDP.  Malaysia produced more than 17 million tonnes of palm oil in 2008 making Malaysia one of the top 3 producers in the world [19].

[bookmark: _Toc7611309]2.3 How can we use software to forecast Unemployment Rate
Forecasting the unemployment rate is an important and difficult task. A very promising tool to attain this objective is the use of Data Mining. Data mining techniques are used to operate on large amount of data to discover hidden patterns and relationships which are helpful in decision making. “The traditional method of turning data into knowledge relies on manual analysis and interpretation. For example, in the health-care industry, it is common for specialists to periodically analyse current trends and changes in health-care data, say, on a quarterly basis. The specialists then provide a report detailing the analysis to the sponsoring health-care organization; this report becomes the basis for future decision making and planning for health-care management” [20]. Using predictive data mining, predictions are being made based on inference on datasets. The datasets that will be used in this project is Unemployment Rate by State, and Employment Rate by State, which are obtained from data.gov.my. The website is run by the Malaysian government agency. 

[bookmark: _Toc7611310]2.3.1 What is Business Intelligence
	Business Intelligence, or BI in general, provides useful information for solving decision-making business problems using analysis from data gathered [21]. BI is a series of different systems; such as data warehouse and data mining. Usually, analysis of large volumes of data is the focus of BI. Generally, large databases that are stored in a data warehouse or data mart are used BI for analysis. Types of analysis of BI include real-time analysis, forecasting, simple reporting, and answering ad hoc queries [22]. Data warehousing and management is considered the essence of BI. Data mart designs and tools for Extraction, Transformation, and Load (ETL) are important in processing and analysing enterprise data. Apart from the normal business reporting functions, BI is moving towards statistical analysis and data mining techniques for data clustering, classification ad regression analysis, anomaly detection, and predictive modelling. 

[bookmark: _Toc7611311]2.3.2 What is Data Mining
Data Mining is a process of extracting useful information from a large data sets to identify patterns and establish relationships [23]. Generally, in KDD, data mining is the analysis stage. Data mining is usually used for market analysis and management for target marketing, Customer Relationship Management (CRM), etc. It is also often used for risk analysis and management for forecasting, customer retention, and quality control. The process of Data Mining in KDD is shown in the figure below.
[image: Image result for kdd process]
[bookmark: _Toc7539913]Figure 2: KDD Process [24]
There are various Data Mining techniques, and for prediction, they are mainly grouped into three groups – classification, regression, and clustering. These groups are divided into subgroups, where it narrows down to specific methods to achieve specific tasks. Examples of these methods include; Decision Tree, Linear Regression, K Nearest Neighbours, and Artificial Neural Network.
Brijesh Kumar Bhardwaj in his research paper ‘Data Mining: A prediction for performance improvement using classification’ said that Naive Bayes method can be used for both description and prediction. “The probabilities are descriptive and are then used to predict the class membership for a target tuple. The Naive Bayes approach has several advantages: it is easy to use; unlike other classification approaches only one scan of the training data is required; easily handle mining value by simply omitting that probability. An advantage of the naive Bayes classifier is that it requires a small amount of training data to estimate the parameters (means and variances of the variables) necessary for classification. Because independent variables are assumed, only the variances of the variables for each class need to be determined and not the entire covariance matrix” [25].
“Abdelghani Bellaachia, Erhan Guven from Department of Computer Science of The George Washington University have investigated three data mining techniques: the Naïve Bayes, the back-propagated neural network, and the C4.5 decision tree algorithms. Several experiments were conducted using these algorithms. The achieved prediction performances are comparable to existing techniques. However, they found out that C4.5 algorithm has a much better performance than the other two techniques” [26].
There are a few differences between KDD and data mining. Stated in Usama Fayyad, Gregory Piatetsky-Shapiro, and Padhraic Smyth’s research paper, ‘From Data Mining to Knowledge Discovery in Databases’, “the distinction between the KDD process and the data-mining step (within the process) is a central point of the article. The additional steps in the KDD process, such as data preparation, data selection, data cleaning, incorporation of appropriate prior knowledge, and proper interpretation of the results of mining, are essential to ensure that useful knowledge is derived from the data. Blind application of data-mining methods (rightly criticized as data dredging in the statistical literature) can be a dangerous activity, easily leading to the discovery of meaningless and invalid patterns” [27].

[bookmark: _Toc7611312]2.3.3 What is Data Visualization
	Data visualization gives the targeted audience a visual representation of information and data. Different charts, graphs, or maps gives clearer interpretation of useful data. Trends and outliers in charts important in making business decisions. Looking at raw data lacks emphasis of patterns of the data. Useful information is highlighted by visualization of data. 


[bookmark: _Toc7611313]2.4 Datasets
The datasets obtained from Malaysian Open Data Portal are unemployment rate by state, unemployed person by sex and state, labour force by sex and ethnic groups, and labour force by state. These data are downloaded from a government-owned statistical website, MAMPU, in the form of Excel Worksheet. These data are extracted and then will be cleansed. The data will then be analysed and will be visualized through a data visualization tool, Tableau and Geographic Information System (GIS). It will be processed through various data mining processes before visualizing it on Tableau and GIS. 

[bookmark: _Toc7611314]2.4.1 What is MAMPU
	The Malaysian Open Data Portal is run by MAMPU, an organization that is owned by the Malaysian government and is one of the central agencies in Malaysia. The organization is named Malaysian Administrative Modernisation and Management Planning Unit (MAMPU), is formed to reform and modernise public administration in the public sector [28].

[bookmark: _Toc7611315]2.4.2 Data Cleaning Techniques
	Before importing raw data into both software programs, the data must be cleansed according to the software’s format. In general, raw data coming from large databases often contain redundant data. Every rows and columns from data obtained for this project differs from each other due to different time and place. Detecting and removing errors is crucial in data cleansing as it removes null values. Quality of data depend on consistency of between the data. Elimination or removal is necessary when data is duplicated or missing. These data might cause incorrect statistics [29]. For this project, these data cleaning techniques is done in Excel.

[bookmark: _Toc7611316]2.5 Software 
	Software used is crucial, as it determines the result of the forecast. Wrong software used can impact the result significantly. There is plethora of different software that can be used for this project. For analysing and visualizing purposes, Tableau and GIS were chosen. Both software’s are known as powerful and flexible data analyzation tools. 

[bookmark: _Toc7611317]2.5.1 Tableau
2.5.1.1 What is Tableau
	Tableau is a data visualization and business intelligence tool with a simple user interface. It can create a wide range of interactive visualization for visual presentation. Tableau can connect any data from different files, such as Excel worksheets, text file, JSON file, Microsoft Access, spatial file or statistical file. It can also connect directly to servers. Examples include; Tableau Server, Microsoft SQL Server, MySQL, Oracle, and Amazon Redshift. Tableau makes connecting from data source easier than any other tool. Prominent features in Tableau include Data Blending, Real Time Analysis, and collaboration of data. 
	According to Mathew A., to process large amounts of data, big data analytics software can be used. Examples of software that are used today are MapReduce, Hive, and Tableau. In business operations, business intelligence and analytics have become very important. Companies realizes the benefits of data analytics to extract information from data. This includes processing of data through different methods, such as to forecast future predictions [30]. Tableau’s forecasting can provide excellent results and understandable by its interactive visualization [31]. Open source data analytics tools have risen the demand of big data analytics. Thus, it creates competition in development of data generation and technology development.

2.5.1.2 Differences between Tableau and Power BI
	Tableau and Power BI are both powerful business intelligence data visualization and analytics tool. Both softwares have excellent reputation. Mohd Ali, Gupta, Nayak, and Lenka performed a comparison between five big data tools; Tableau, Microsoft Power BI, Plotly, Gephi, and Microsoft Excel 2016. Tableau has variety of visualization features which supports exploratory analytics. This software has a simple user interface, where users can drag and drop methods while directly work with the visualization of data. There have been a few researches about using Tableau as a data analytic tool. Tableau supports most data formats and allows users to connect from various servers. Its integration with R allows business analysts to do further statistical analytics with programming. Tableau’s functionalities for creating a dashboard are quite similar to Excel [32].
	Microsoft Power BI is a cloud-based business analytics tool. It highly integrates with Microsoft’s portfolio, such as Azure cloud services and the Office 365 suite. To be able to use most of its features, users will need to upgrade from the free Power BI for Desktop software to the Power BI Pro. Power BI Premium provides features for large enterprises with higher price. Power BI Pro allows users to collaborate, publish, and share their analysis at $9.99 per month. Power BI Premium costs $4,995 a month due to its dedicated cloud services and storage resources. 
	 
2.5.1.3 Predictive Methods in Tableau
	Tableau provides real-time forecasts. By using data analytics, predictive analysis, and machine learning, Tableau can provide secure, reliable, and robust solutions. It allows the user to see all aspects of the analysis of data and monitor it in real-time. Trend lines feature in the software refers to Linear Regression which shows a best fit line through several data points in a line graph [33]. Using this method, users or business analysts can examine the relationship between dependant variables and independent variables. Time forecasting can be done using regression analysis within Tableau. 

[bookmark: _Toc7611318]2.5.2 Geographic Information System (GIS)

	A Geographic Information System (GIS), is a system to analyse, visualize, and manage spatial and geographic data. The system allows users to analyse spatial data in order to visualize the data on maps. It is based on geographic coordinates such as longitude and latitude, and provides an accurate location of data on the map. GIS is usually used to display health or census data on specific areas showing important information through different layers. Illustration by geological examples in GIS enhance the decision making based on spatial data. Data from various sources can be assembled and displayed in multiple different layers. Every layer can be displayed according to priorities to represent different categories of data. Some information may be presented as a table, but spatial visualization gives a clearer picture. In GIS, visualization is achieved through colours, symbols, and layers. 

[bookmark: _Toc7611319]2.6 Why is this study useful to the Government
	Without this study, the government would not be able to estimate the unemployment rate of the country in the future. Rising unemployment rate could greatly affect the economy and society in different aspects. Predictions of future unemployment rates enable government to plan the country’s growth and economic budget for the next 5 years. 

[bookmark: _Toc7611320]2.6.1 Effects of unemployment
	Unemployment could affect an individual, a society or a country. Increase in depression and anxiety occurred in some workers, and did not end after they are employed [34]. Symptoms involving psychological health were significant in some of the unemployed. A study by The Work and Unemployment Project has looked at these symptoms in husbands that are unemployed. Men that are married or has a family show strong association between loss of job and psychiatric symptoms [35]. Another study was conducted about admissions to hospitals regarding psychiatric health. It was found that there is a significant relationship between hospitals admission rates and unemployment during economic decline. Lack of social support increases depression and anxiety in people that are unemployed [36].  Loss of income during unemployment affects spending power of an individual. This leads to declination of living standards and debt. A negative multiplier might occur to the economy is a company shuts down. A large-scale study was conducted about how unemployment is related to increase in crime. The study confirmed that people who are unemployed for unacceptable reasons and not seeking employment are more likely to commit crimes. The correlation between unemployment and crime is an effect of unemployment to society. An unemployed person is considered a futile resource which could cause loss of potential national output.




[bookmark: _Toc7611321]Chapter 3 – Research and/or Development Methodology

	In this section, we will consider the research methodology that will be followed in order to complete the project. The ‘Research Onion’ by Saunders et al. illustrates how the process of research strategy [37]. Each layer of the onion shows a more detailed stage of the research process. 

[image: ]
[bookmark: _Toc7539914]Figure 3: Research Onion [38]
	The figure above shows an image of the ‘Research Onion’. Its shape resembles an onion – many layers. “The research onion provides an effective progression through which a research methodology can be designed. Its usefulness lies in its adaptability for almost any type of research methodology and can be used in a variety of contexts” [39].

[bookmark: _Toc7611322]3.1 Philosophy
The philosophy that best fits this project would be positivism. Positivism is an approach to the study of society that relies specifically on scientific evidence, such as experiments and statistics, to reveal a true nature of how society operates [40]. This project studies statistics on the unemployment rate of Malaysia for the past 8 years, and it is used to reveal the future predictions. 
Apart from positivism, realism is another philosophy that can be used in research methodology. It has similar processes and belief as positivism in social reality and independent researcher of each other without creating biased results. The imperfection of scientific methods brings great effect in realism. Using several types of research methods will conclude to a more reliable outcome in realism. 
Interpretivism refers to approaches emphasizing the meaningful nature of people's participation in social and cultural life [41]. In social science, it is also known as antipositivism, because it proposes that scientific method cannot be used to measure the society in natural world. 
An alternative philosophy is objectivism.  Objectivism is a philosophy that separates social phenomena and their meanings with social actors. 
	However, for this study, positivism approach is used. 

[bookmark: _Toc7611323]3.2 Approach
There are two types of approaches in research methodology; deductive and inductive. This project starts with analysing existent data set which was obtained from a verified government website, which means it best fits inductive approach. A deductive approach is developing a hypothesis based on existing theory, followed by designing a research strategy to test the hypothesis [42]. Inductive approach is collecting data and drawing conclusions from the data collected. This project collects data and transforms it into valuable information.

[bookmark: _Toc7611324]3.3 Strategies
Strategies in research methodology include; experiment, survey, case study, action research, grounded theory, ethnography, and archival research. These strategies define how an organization is going to achieve its objectives [43]. There are plenty of strategies to choose from for this project. However, the project focuses on experiment, software analysis, and document review. 
[bookmark: _GoBack]“Experimental designs are more rigid and scientific in their structure to enable the research to be replicated” as stated in International Journal of Social Research Methodology. There is consistency in the causal relationship between the unemployment rate and the labour force. 

[bookmark: _Toc7611325]3.4 Choices
	There are three types of choices; mono method, mixed methods, and multi method. Mono method is a choice that researches on either quantitative or qualitative data during the collection rather than both combined. Mixed methods, on the other hand, is a choice where qualitative and quantitative studies are both combined in a single research, it can be carried out simultaneously or in sequential manner. Multi methods is a choice that researches on both quantitative and qualitative data but it is not combined and rooted in only one of them. 
This project is an exploratory research by way of generating numerical data that can be transformed into usable statistics. Therefore, quantitative research relates to the project. Mono methods choice would best fit this project, as research uncovers patterns from the data collected. 

[bookmark: _Toc7611326]3.5 Time horizons
	The time horizon employed will be longitudinal research because the data available is provided for many years of data capture. Since the amount of time to complete the project is short, time taken to record information needed will be in a single moment of time. However, for this project, the research is being done over a long period of time, extending from 1980 until 2016. However, data required for this project is from 2000 until 2016.  Longitudinal study makes changes of characteristics of the target population detectable for researchers [44]. 

[bookmark: _Toc7611327]3.6 Techniques and Procedures

[bookmark: _Toc7611328]3.6.1 Data Collection and Data Analysis
For this project, secondary data is used. It is collected from various different sources. Secondary data is data obtained from other party for research purposes at different time in the past. The researcher either gathers data on an industry, a potential product application or a market place. In order to obtain data for spatial and numerical data, a search online was conducted in various websites. Spatial data was obtained from http://www.diva-gis.org/gdata, where it provides free geographic data for any country in the world. Type of spatial data can be chosen on the website, ranging from administrative areas, inland water, roads, railroads, elevation, elevation in country mask, land cover, land cover in country mask, population, population in country mask, and gazetteer. Geographic data for administrative areas in Malaysia was retrieved from the website. The geographic data obtained is then used for boundary data on MapInfo. The administrative areas are categorized into three layers; country, state and major cities of Malaysia. Only country and state layers were used. 
Numeric data for Malaysia’s previous years’ unemployment rate was obtained from MAMPU’s website, http://www.data.gov.my/. Data that relates to unemployment rate was obtained from the same website. MAMPU provides data from various government portals, such as Malaysia GeoPortal, which is under the Ministry of Natural Resources and Environment. Malaysia GeoPortal also provides spatial data called MyGDI Data Services, but can only be accessed by government agencies. 

[bookmark: _Toc7611329]3.7 Conclusion

	For this project, the philosophy that is used is positivism, as the secondary data obtained are based on previous statistics done by researchers. As this is an experimental study, inductive approach was chosen. Data is collected and conclusions can be drawn from data that has been processed. Statistical data was obtained to discover patterns. Therefore, quantitative research relates to this project. Data captured varies from 1980 until 2016 making this project a longitudinal research. 


[bookmark: _Hlk4069567][bookmark: _Toc7611330]Chapter 4 – Design 

[bookmark: _Toc7611331]4.1 Data Preparation

	There are many different platforms to obtain statistical data of Malaysia. Department of Statistics Malaysia provides open data on their website where researchers can obtain data related to their study. Another open data source is MAMPU, where data for this project is obtained. MAMPU provides over 18 different categories of open data, ranging from the National Election, to health data. There are 4 datasets downloaded for the purpose of this project. The datasets obtained for this project are downloaded in CSV format. “Labour force by educational attainment & state”, “Labour force by marital status & state”, “Labour force by sex & state”, “Employed person by stratum”, “Unemployed person by sex & state”, and “Unemployment rate by sex & state” are some of the files that were obtained from the open data portal. All 13 states statistics are chosen for this project. The Federal Territories’ data starts to be recorded in 2010, which will make short time-span for predictions. Therefore, only data of states of Malaysia will be processed for this project. 
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[bookmark: _Toc7539915]Figure 4: Labour force by educational attainment & state
The dataset “Labour force by educational attainment & state” holds 2080 records. It reports the education level of labour forces in different states in Malaysia. This dataset is important to compare how different level of education affect the number people employed in different areas. This will allow visualization of this data to be useful for the government in Attributes included in the file are; “State/Country”, “Year”, “Educational attainment”, and “Labour force”. All attributes are selected for the next step of preparing the data. 
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[bookmark: _Toc7539916]Figure 5: Labour force by marital status & state
	Figure 5 shows dataset “Labour force by marital status & state” which has 2086 records. This dataset is used to target the age group of unemployed persons. Married workers are usually over 30 years old, while never married workers are usually fresh graduates. All attributes are important for processing the data. 
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[bookmark: _Toc7539917]Figure 6: Labour force by sex & state
	“Labour force by sex & state” file shows the number of labour forces according to their gender and states they are living in. There are 1123 rows of data in this file. Number of labour forces in each state is crucial for this project as it determines the amount of people employed. Comparison between number of labour forces and unemployment rate will prove a state’s development. If a city is developed, the number of labour forces is high, and there will be a significant unemployment rate in that area. People from different states might migrate into that state to find a job due to the city’s infrastructures and job opportunities. 
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[bookmark: _Toc7539918]Figure 7: Employed person by stratum and state
	The figure above shows “Employed person by stratum and state” file. It has 1123 records with 4 attributes. This file categorizes employed person regardless of gender according to the type of city they are working in. It is important to visualize how the number of employed persons in a concentrated city differs from remote cities. 
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[bookmark: _Toc7539919]Figure 8: Unemployed rate by sex and state
	Figure 8 shows “Unemployed rate by sex and state”. Forecasts for unemployment rate from 2016 until 2023 cannot be done without this dataset. The unemployment rate is recorded in percentage. 
	A spreadsheet is produced to match MapInfo’s format in order to import it as a layer in Excel. The data was cleansed to avoid incorrect or inaccurate results from the records. There were missing values in the files mentioned above. Rows involving missing values were removed from the spreadsheet. The data was then divided into gender to be able to display the data as different layers in MapInfo. Attributes such as “State/Country”, “Year”, “Labour Force”, “Unemployment Rate”, “Outside Labour Force”, “Employed Person” were added into the spreadsheet. Different levels of education were also separated into different attributes, unlike the initial dataset. Improperly formatted data as seen in Figure 7, where the stratum and the value were two separate attributes. The value of each attributes is formatted to be numeric in order for it to be able to be visualized in GIS.
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[bookmark: _Toc7539920]Figure 9: Data for MapInfo
	Figure 9 shows data that were selected for visualization. The spreadsheet was then imported into MapInfo. MapInfo was able to display the data, but the software takes a long time loading due to multiple data referring to one place repeatedly in a single spreadsheet. For example, number of male labour forces in Johor is 1,062,900 in 2016. In 2015, number of male labour forces in Johor is 1,051,600. The number of male labour forces in Johor differs every year. This occurs around 7 times because the data was taken from 2010 until 2016. Therefore, the data was split into different spreadsheets according to the year of the record. Records from 2010 until 2016 were selected for visualization of selected attributes.
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[bookmark: _Toc7539921]Figure 10: Data for MapInfo 2
[bookmark: _Toc7611332]4.2 How Tableau works

Tableau is the software used to forecast the unemployment rate in Malaysia over the span of 5 years. Its tools made data visualization and mining uncomplicated. Predictions and forecasts can be done without much hassle.
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[bookmark: _Toc7539922]Figure 11: Tableau
Connecting to databases is made easier using Tableau. The figure above shows several types of connection available, with options for users to choose to connect to a file or a server. Connections to files include files such as Microsoft Excel and JSON files such as Microsoft Access. Connections to servers include Microsoft SQL Server, MySQL, and Oracle. Figure 12 shows the data source tab with data that is connected to Microsoft Excel.
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[bookmark: _Toc7539923]Figure 12: Tableau Data Source
Tableau is a powerful tool for data mining. Figure 13 shows a blank worksheet, allowing users to work on visualizing their data using columns and rows. On the left side, there are dimensions and measures that are generated from the data source. By using drag-and-drop, users can produce an informative worksheet. Different types of graphs such as line graph, bar graph, pie chart, scatter chart, historgram will be recommended by Tableau. This recommendation is based on type of data in columns and rows. 
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[bookmark: _Toc7539924]Figure 13: Tableau Empty Sheet
The figure below shows all states’ unemployment rate from 2001 until 2016 visualized in form of continuous lines in a graph. The colours are sorted according to each states. Light blue indicates Johor, light orange indicates Kedah, deep blue indicates Kelantan, deep orange indicates Melaka, green indicates Negeri Sembilan, mustard indicates Pahang, turquiose indicates Perak, red indicates Perlis, deep brown indicates Pulau Pinang, pink indicates Sabah, purple indicates Sarawak, brown indicates Selangor, and lastly, blue indicates Terengganu. 
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[bookmark: _Toc7539925]Figure 14: Data in Tableau
With too many lines in one graph, Tableau is unable to display the forecasted unemployment rate for the next 8 years due to missing values. Therefore, filters can be added to enable switching on and off between states, when needed. A filter on State/Country was added, to enable state by state analysis. Figure 15 shows a line graph with Johor’s male unemployment rate.
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[bookmark: _Toc7539926]Figure 15: Data displayed for Johor
The values for future unemployment rate have been generated once the forecast has been added into the graph. The values generated for each state from 2017 until 2023 is then able to be exported into Excel. Figure 16 shows the Excel worksheet exported with values for Johor.
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[bookmark: _Toc7539927]Figure 16: Generated data
The values are then formatted and cleansed to be able to import into MapInfo for data visualization.  


[bookmark: _Toc7611333]4.3 How GIS works
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[bookmark: _Toc7539928]Figure 17: MapInfo
The figure above shows the Malaysian Map in MapInfo. The ability of Malaysian map to be visualized on MapInfo is because boundary data was acquired. The boundary data focusing on administrative areas was obtained from a free open data website, DIVA-GIS. The website of the portal is in shown in Figure 18. 
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[bookmark: _Toc7539929]Figure 18: DIVA-GIS Website

Data obtained from MAMPU was then imported into MapInfo and geocoded according to the Malaysian boundary data. A thematic mapping was added to show the correlation between the data. Various different type of ranges, bar charts, pie charts, dot densities, individuals, and grids can be added onto the base layer. Figure 19 shows the first step of creating a thematic map. 
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[bookmark: _Toc7539930]Figure 19: MapInfo Thematic Mapping
The second step of thematic mapping is choosing which table and columns you want to add as a layer. This determines the data that is desired to be displayed on the Malaysian map. Joining between the tables is also possible in MapInfo, where user can join data from different table with points or boundary data from another table. The third step of thematic mapping would be the ranges for the layer. 
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[bookmark: _Toc7539931]Figure 20: MapInfo Thematic Mapping 2
A layer was created in order to test out if it works. Figure 21 shows the different concentration of employed person in different states for male. The layer ranges from red to green. Red shows the higher concentration of male employed in that state while green shows the lower concentration of male employed in that state.

[image: ]
[bookmark: _Toc7539932]Figure 21: Malaysia Map
Another layer is added on top of male unemployment rate to show the density of male labour force in different states. The number of male labour force in states such as Selangor and Sabah are the highest. Layers can be turned on or off, bring forward or backward, added or deleted.  
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[bookmark: _Toc7539933]Figure 22: Map with layers


[bookmark: _Toc7611334]Chapter 5

[bookmark: _Toc7611335]5.1 Data Mining using Tableau
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[bookmark: _Toc7539934]Figure 23: Data on Tableau Map
Display of data on Tableau. The data is displayed as a layer on Malaysian Map according to the density of employed person in urban areas of different states. The number of rural employments for both male and female is shown on the map. It can be concluded that in urban areas, the employment rate is high compared to rural areas.

[bookmark: _Toc7611336]5.1.1 Unemployment Rate in Johor
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[bookmark: _Toc7539935]Figure 24: Johor Male Unemployment Rate

The rate falls after 2003, before making an apparent plunge from 2004 until 2005. Culturally, every year, Malaysia will promote one of its states for tourism. Visit Johor 2003 was initiated on 1st January 2003. It is part of the Malaysia Tourism Transformation Plan. The goal of the transformation plan is to achieve more than 36 million tourists from all over the world and register RM68 billion in tourist receipts. The transformation plan also focuses on welcoming high-end tourists to Malaysia. Tourism is an important industry. Malaysia promoted Johor in 2003 in order to raise the tourism industry. A lot of jobs were offered in order to attract tourists. The rise of job opportunities increased the employment rate. 
In 2003, the project for Southern Integrated Gateway was launched. It is a complex located in the capital city of Johor, Johor Bahru. It features a main railway station, a customs immigration and a quarantine complex, the Sultan Iskandar Building. It is located at a port of entry between Malaysia and Singapore, the Johor-Singapore Causeway, and it serves as border control for its main function. “The Malaysian Public Works Department was responsible for the design and construction of the project” [45].
The unemployment rate for males in Johor is shown in Figure 24. The statistics from 2000 until 2016 is obtained from the Malaysian Open Data Portal. The data was analysed and a trend line was added to describe the trend for the statistics. A forecast is then added to predict the unemployment rate in Johor for the next 7 years, starting from 2017. According to the graph above, there has been a rapid increase of unemployment rate in 2001, before reaching its peak in 2002. 
This is an impact of The Asian Financial Crisis of 1997 that affected many countries in East Asia. Countries that were affected include; Malaysia, Indonesia, Singapore, the Philippines, Thailand, and South Korea. The crisis started from 1997 and its impacts lasts until 2003. Although Malaysia was not affected as bad as Indonesia, Thailand, and South Korea, there was a devaluation of its currency, Ringgit, during the crisis. Ringgit depreciated by 35 percent against the US Dollar in 1997. Private investments decreased as a result of financial collapse of the Thai Baht. The decrease happened due to inconsistency of exchange rates around Asian currency at that time [46]. In order to avoid further destruction of the economy in Malaysia, the current Prime Minister of Malaysia, Tun Dr Mahathir Mohamad which was also the Prime Minister of Malaysia at that time, made a decision to decrease government spending and increase interest rates for private and foreign investments [47]. The stock markets dropped rapidly following the crisis. There was a rapid decrease in property market and there was a negative wealth effect, which was led by the depreciation of Ringgit. Bank Negara Malaysia (Malaysian Central Bank) tried to uphold Ringgit’s value, but to no avail. The stock market collapsed abruptly from July 1, 1997 until September 1, 1998. 
 Poverty rate increased by 7% a year after. Countries like Indonesia and Thailand experienced higher unemployment rate than Malaysia. These countries also experience mass poverty and bankruptcies. Gross Domestic Products (GDP) contracted along the year 1997 until 2000 [48]. The crisis gives a negative impact on labour markets in these countries. It limits the capability of foreign markets and labour market policies on accommodating employments in affected countries. Real wages fell, leading to unemployment. The increasing unemployment and falling of real wages became the factors of increasing poverty rate. Investments from tourism and agriculture sectors declined throughout 1998. Investors backed up upon the news of the financial crisis.  Industries such as construction and services sectors were hit by this financial crisis. Declination of Foreign Direct Investments (FDI), a type of investments by another country, affects the values for manufacturing, tourism and agriculture. A social impact was created due to the crisis affecting household income throughout the years. 
The wave of migrant workers entering the country had caused rise of unemployment among Malaysian citizens. During the first quarter of 1999, the Business Conditions Index (BCI) increased, causing a fall in domestic demand and business confidence. The BCI is used to “track business conditions at high frequency” [49]. It also indicates future developments information. The pace of Malaysian economy recovery was slow. Other countries such as Thailand, Korea and Indonesia had faster recovery after International Monetary Fund (IMF) initiated a program to stabilize their economy. Malaysia is the only country affected that refused help from the IMF. The economy then strengthens after the recovery. 
The unemployment rate in Johor is at the lowest in 2006. Johor’s economics were at its highest after the development of Iskandar Malaysia which is located in Nusajaya, Johor. Iskandar Malaysia is a development zone that was established on 8th November 2006. The region has a workforce of 620,000 in 2005. Iskandar Malaysia’s Gross Domestic Products (GDP) per capita grew around 6% in 2005.    
The graph shows a slight incline upwards right after the turning point in 2006. The graph fluctuates between 2006 until 2008 before increasing gradually in 2010. A fluctuation of the unemployment rate is normal in any country. Then, the graph remained constant until 2012 before dropping significantly afterwards. Between 2012 to 2015, Johor’s unemployment rate once again fluctuates. At end of June 2012, a Malaysian Rubber Budwood Centre was established to boost the rubber plantation and create high quality latex clones [50]. 
It is predicted that from 2017 onwards, unemployment rate for males in Johor will remain constant at 3%.
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[bookmark: _Toc7539936]Figure 25: Johor Female Unemployment Rate

	There is quite a big difference between two sexes’ unemployment rates in Johor. Many females are unemployed from 2001 until 2003, given that the graph spiked upwards in those years. However, the graph shows a massive drop from 2003, before reaching its lowest point in 2006. This is an effect of the development of Iskandar Malaysia, which is the same reason as the drop in male’s unemployment rate. There is an increase right after, and then it fluctuates until 2015. Compared to males, more females are getting employed from 2013 until 2016, as observed from the graph. The forecasted rate shows a fluctuation throughout 7 years, starting from 2016.
	Johor’s unemployment rates for 2016 and 2017 based on Department of Statistics Malaysia are 3.6% and 3.4% respectively for both sexes. 

[bookmark: _Toc7611337]5.1.2 Unemployment Rate in Kedah
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[bookmark: _Toc7539937]Figure 26: Kedah Male Unemployment Rate
Kedah’s male unemployment rate shows a steep declining trend line. It rises and falls in decreasing manner. A drastic increase from 2000 until 2003 is an effect of the Asian Financial Crisis, as it affects the whole country. Males unemployment rate in Kedah recovers faster from the peak of unemployment in 2003 than males in Johor, making a significant plunge in just one year. Kedah is famous for its paddy fields, and it was named the “Jelapang Padi” of Malaysia, which translates to the “rice bowl” of Malaysia. In 2004, Kedah-owned Serba Wangi (SW Foods) was launched. The company is famous for its brown rice brand, ecoBrown.  Their exports include Singapore, New Zealand, and many Asian countries. This creates a lot of job opportunities especially in agriculture sector. Apart from the agriculture sector, Kedah has an industrial area called Kulim Hi-Tech Park. The park is designed to be a high-technology park featuring best manufacturing companies with 6 zonal development concepts.
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[bookmark: _Toc7539938]Figure 27: Kedah Female Unemployment Rate
Females in Kedah were not exposed to working life in the early years. Kedah was an under developed state in early 2000s, where most of them worked as farmers. Generally, in an early 2000 Kedah household, the husband works to earn a living. Wives typically stay at home, doing chores, and wait for their husbands to come home. Women were not exposed to working life, initially. As time goes by, the stereotype changes, creating women with successful careers. Most start with being a tailor, a cook, or starting a small business. More females started working as government servants and in private sectors. Hence, the unemployment rate decreased throughout the years. Forecasts show that more females in Kedah will be getting employed.  Education was made without gender discrimination when Datuk Seri Najib Tun Razak served as the 6th Prime Minister of Malaysia. More females were given a chance at higher education in recent years.
Kedah’s future plans include further development of the Kulim High-Tech Park (KTHP). Foreign direct investments from Japan is expected to raise the number of Japanese companies manufacturing plants in Malaysia. 
	Kedah’s unemployment rate in 2016 and 2017 are 2.9% and 2.8% respectively based on the Department of Statistics Malaysia (DOSM). These unemployment rates are based on both sexes. Graphs in both Figure 26 and Figure 27 suggest that the unemployment rate in 2016 and 2017 is around the percentage obtained from DOSM.
[bookmark: _Toc7611338]5.1.3 Unemployment Rate in Kelantan
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[bookmark: _Toc7539939]Figure 28: Kelantan Male Unemployment Rate
	The steep incline from 2000 until 2003 occurred because of the Asian Financial Crisis. The economy recovers during the following years, gradually decreasing the number of males in Kelantan unemployed. There is a fluctuation from 2006 until 2015, which is normal. Tableau’s predictions show that there will be a slight increase of the unemployment rate before keeping a constant value of 3%. A healthy economy will have around 4.5 to 5 percent of unemployment rate. Economically, no country would want a zero unemployment. When unemployment rate falls to zero, there is a great chance that wages will peak. 3% is a little bit under the ideal unemployment rate, therefore, it is a steady rate. Kelantan is popular for its arts and crafts. It is the centre for “Wayang Kulit” which translates to shadow play. It is recognised by the United Nations Educational, Scientific and Cultural Organization (UNESCO) as one of the Proclamation of Masterpieces of the Oral and Intangible Heritage of Humanity. Apart from shadow play, Kelantan is also the centre of traditional Malay martial arts. Kelantan’s traditions are kept through the years. 
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[bookmark: _Toc7539940]Figure 29: Kelantan Female Unemployment Rate
Kelantan is known as the Islamic state of Malaysia. Most of its citizens practice traditional Malay culture, following the Islamic precepts. Women in Kelantan were not exposed to building their own careers in the beginning, as they are stereotypically expected to do house chores. However, as the country modernizes, women are more open to building their own careers. The Asian Financial Crisis once again affects the unemployment rate, making a rapid increase from 2000 until 2003. Kelantan’s economy recovered quickly from the crisis, showing a steep decline in just 1 and a half year. Most females in Kelantan manage to get a job in 2007 which has the lowest unemployment rate. The graph then fluctuates at around 3.0% to 4.0% of females not getting a job. 
Based on DOSM, Kelantan’s unemployment rate for both sexes in 2016 and 2017 are 3.8% and 3.6% respectively.

[bookmark: _Toc7611339]5.1.4 Unemployment Rate in Melaka
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[bookmark: _Toc7539941]Figure 30: Melaka Male Unemployment Rate
	Melaka, also known as Malacca, is the historical state of Malaysia. The city centre is recognised as a UNESCO World Heritage Site. It is a small state but has a lot of historical sites. Melaka is famous for its tourist attractions, thus, making tourism its biggest industry. Figure 30 shows that a significant change in unemployment rate for males in Melaka. The highest point is around 10%, which is considered very high. It happened during 2002, which is clearly an impact of the Asian Financial Crisis. Melaka experienced the peak of the crisis a year earlier than other states.  The economy then recovers showing a declination in the following four years. There is a fluctuation over a span of 10 years at around 1.5% until 3%. The graph shows that the lowest point is below 1%. This means that almost all males in Melaka manage to get a job in 2014. The predictions show that the unemployment rate stays constant 1% which is relatively low compared to other states.
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[bookmark: _Toc7539942]Figure 31: Melaka Female Unemployment Rate
There are a lot of food factories in Melaka. Widely-known companies such as Juta Food Industries, Oriental Food Industries, and Sweet Heart Food Industries have their food production and manufacturing factories in Melaka. Food is one of Melaka’s greatest exports. The food industry is more appealing to women. Women tend to do job that requires “soft touches” and does not include heavy lifting. Food manufacturing factories need high precision and good hand-eye coordination workers [51]. Females in Melaka experienced the peak of unemployment in 2003. The rate then falls gradually. There was a significant rise in 2010 which is different compared to the males’ unemployment rate. 
	Melaka is one of the states that has low unemployment rate. According to DOSM, Melaka’s unemployment rate in 2016 is 0.9% while in 2017 is 1.0%.
[bookmark: _Toc7611340]5.1.5 Unemployment Rate in Negeri Sembilan
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[bookmark: _Toc7539943]Figure 32: Negeri Sembilan Male Unemployment Rate
Negeri Sembilan has a similar pattern of unemployment rate with Melaka. Both states are located next to each other. Nilai, a city in Negeri Sembilan, is known for its textile industries. People from all over Malaysia, especially females, would visit Nilai for its famous curtains and fabrics. Apart from that, Nilai is also an industrial area, as well as Senawang, Seremban, and Sungai Gadut. Manufacturing sector is the main contribution of Negeri Sembilan’s GDP, followed by services and tourism, agriculture, and construction. There is an industrial park located in Negeri Sembilan dedicated for manufacturing factories for different major companies from all parts of the world, including Baerlocher, and Sehwa Electronics. Baerlocher specialises in PVC Stabilizers, exporting to various countries, while Sehwa Electronics assembles electrical and electronic components. Both companies’ manufacturing plants are located at Tuanku Jaafar Industrial Park in Seremban, Negeri Sembilan. Electrical and electronics are one of Negeri Sembilan’s major manufacturing activity. These industries attract many workers, especially males. After the rise of unemployment rate from 2000 until 2002, the graph shows a decreasing pattern from 2002 until 2005. Apart from economy recovery from the Asian Financial Crisis, the 10th Sukma Games was conducted in Negeri Sembilan in 2004. Sukma, an abbreviation of Sukan Malaysia (Malaysian Games), is a sports event involving athletes from different states. It is held every 2 years in different locations all over Malaysia.  The federal government allocates around RM150 million for Sukma Games organization every two years. 
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[bookmark: _Toc7539944]Figure 33: Negeri Sembilan Female Unemployment Rate
Females in Negeri Sembilan experience higher unemployment rate in 2003 compared to males. Industries in Negeri Sembilan that are appealing to women are medical, education, and food industries. These categories are female-dominated industries; therefore, they hold a big number of female employees.  There are several growing affordable hospitals and medical centres around Negeri Sembilan, making them benefit from foreign medical treatments. Negeri Sembilan targets to become a medical tourism state [52]. The graph plunges from 2003 until 2005 as an effect of Malaysia’s economic recovery. The rate drops further from 2005 until 2007, before rising to 4% in just one year. Between 2007 until 2008, its GDP decreased from 9.2 to 5.2 compared to the previous year. Manufacturing is still its biggest contributor to GDP, contributing over RM11 million. 
	Two more hospitals are being built due to Seremban’s rapid development. They are expected to cater to 1000 patients. 
	Negeri Sembilan’s unemployment rate in 2016 and 2017 are 2.7% and 2.8% as obtained from DOSM. Tableau generated a higher forecast for Negeri Sembilan’s unemployment rate for both years. 
[bookmark: _Toc7611341]5.1.6 Unemployment Rate in Pahang
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[bookmark: _Toc7539945]Figure 34: Pahang Male Unemployment Rate
Pahang is the biggest state in Peninsular Malaysia. The National Park of Malaysia is located in the heart of Pahang. The state shares 6 borders with other Malaysian states; Johor, Negeri Sembilan, Selangor, Perak, Terengganu and Kelantan. It is the home to the most popular theme park and casino in Malaysia, Resorts World Genting. The Resorts World Genting attracts around 23 million visitors to its 7 hotels, casino, theme parks, and a fashion premium outlet. It is located at the peak of Mount Ulu Kali, one of the mountains in the Titiwangsa Range. Pahang is known for its highland tourism places, perfect for locals to escape from the scorching heat and foreigners to enjoy the beauty of Malaysia from uphill. Apart from Genting Highlands, Cameron Highland and Fraser’s Hill are famous tourist spots. Cameron Highlands is widely famous for its plantations. The largest tea plantation in Southeast Asia – BOH Tea Plantation is located in Cameron Highlands [53]. Cameron Highlands is also popular for is strawberries. Strawberries farms are everywhere around the area, giving tourists a chance to experience strawberry picking and enjoy strawberries in different forms; blended fresh strawberry drink, strawberry cheesecake, and chocolate-covered strawberries. Colmar Tropicale, located in Bukit Tinggi, a province in Pahang is an attraction for tourists. It was modelled after a French village’s architectural design and elements. The resort is an exact replica of the Colmar town located in France. Generally, Pahang has the most tourist spots in Peninsular Malaysia. Its main industry activity in 2016 was Services, making 49% of Pahang’s GDP share [54]. Pahang was once a popular mining area, after the discovery of gold during 1889. Mining was Pahang’s biggest industry, making gold its greatest export that year. Apart from gold, the mining industry in Pahang also exports a number of tins which was mined at Sungai Lembing, known as the largest and deepest mine in the world [55]. However, gold mining industry in Pahang slows down from 2000 but tin, iron and steel remain. 
The state starts focusing on ecotourism, due to its beautiful hill resorts and national parks. Services has been the main industry activity of Pahang from 19th century. Services industry is widely dominated by females in Malaysia [56]. However, males in Pahang dominates the manufacturing sector. The gradual increase from 2000 until 2003 is an effect of the Asian Financial Crisis which also affects all other states. The economy in Pahang recovers quickly in just one year of rapid decrease of unemployment rate. The decreased price of iron ore in 2005 caused an increase in production costs for manufacturing industries. Production of steel products fall in 2015, leading to downfall of downstream manufacturing [57]. Hence, small manufacturing industries were affected leading to reduction of workers. The rise of unemployment rate in 2006 is an effect after the surge of iron ore’s price. It rose from 2.5% in 2006 to around 3.5% in 2010. The graph then fluctuates from 2010 until 2015 in a healthy economy unemployment rate, ranging under 5% and above 0%.
In 2008, there was a complaint filed towards a mining company in Bukit Koman. A mining expert reported that insufficient information was being told to public, and the air around the village is polluted with cyanide, hazardous waste, and gas emissions. Cyanide is used for mining gold to separate gold from ore, for extraction of pure gold. Cyanide is dangerous because it is toxic, and has been banned from some countries. Due to the complaint and report, a Non-Government Organization was formed to ban cyanide in gold mining. Mining industries were severely affected by this issue.
Generated forecast using Tableau predicts male unemployment rate in Pahang from 2016 until 2023 is between 2.5% and 3.0%. Based on Department of Statistics Malaysia, the unemployment rate in 2016 and 2017 are 2.6% and 2.9% respectively. The generated forecast is proven to be accurate for male unemployment rate in Pahang. 
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[bookmark: _Toc7539946]Figure 35: Pahang Female Unemployment Rate
Figure 35 shows increase in female’s unemployment after the recovery of Asian Financial Crisis. The rise of unemployment occurs slightly in 2005. Most females in Pahang work in services sector. This sector is mostly influenced by tourism subsectors.  
In 2011, Pahang records a total of 51.3% of average hotel occupancy rate [58]. Services industry was expected to grow in 2012, especially in accommodation and restaurant subsector. Pahang surpassed Kuala Lumpur in 2012, reaching 78.7% of hotel occupancy rate. 
	Future developments in Pahang include the Malaysia-China Industrial Park, which will be completed in 2020. It will be the site of Malaysia’s Special Economic Zone, where the former Malaysian Prime Minister Datuk Seri Najib Razak, expects annual revenues to be as high as $1 billion. The project is also expected to employ over 5,500 Malaysian workers. People of Pahang will benefit from investors from China as soon as this project is completed. The National Physical Plan of Malaysia 2005 targets Kuantan, a city in Pahang to be a hub for trade, commerce, transportation and tourism. 
[bookmark: _Toc7611342]5.1.7 Unemployment Rate in Perak
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[bookmark: _Toc7539947]Figure 36: Perak Male Unemployment Rate
Perak’s tin industry was the strongest during Malaya’s colonial period. The name ‘Perak’ in Malay translates to ‘Silver’ in English, to indicate how tin greatly affects Perak’s industries and economy in the early years. Perak was one of the largest tin mines in the world. However, the tin industry went downfall in 1980s making most tin mining companies shut down. Perak’s economy was badly affected due to the declination of tin industry as it was its major revenue. Mining is generally a male-dominated industry. Therefore, most tin mining workers are males. Workers lost their jobs due to the downfall of tin mining industry. Perak starts to explore other industries such as manufacturing, services and agriculture to recover from bad economic situation at that time. Developments of industrial estates were initiated in the early 1990s [59]. The rise of manufacturing sector benefits Perak’s economy. Proton’s large manufacturing plant called is located at Tanjung Malim, Perak. A township dedicated for Proton’s industries, commercial activities, and residence was created and is called ‘Proton City’. Apart from manufacturing industry, services and agriculture too contribute to Perak’s economy from mid ‘80s. In 2000s, Perak explores the tourism industry. Pangkor Laut Resort, located in Pulau Pangkor, an island in Perak was voted as ‘Number One in the World’ by Condé Nast Traveller [60]. Pulau Pangkor is famous for its beautiful beaches and resorts. The island is mainly a tourist attraction, however, there are residents who live on the east coast of the island. 
Perak recovers from the financial crisis after 2002. A sudden plunge of male unemployment rate from 2003 until 2005 can be observed from figure 5.1.7.1. Then, the graph gradually rose until it reached 4.5% in 2007. 
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[bookmark: _Toc7539948]Figure 37: Perak Female Unemployment Rate
Unemployment rate for females in Perak has the same pattern as the unemployment rate for males. A noticeable rise during the first 2 years was due to the financial crisis that hit Asian countries. The graph then gradually falls from 2002 until 2006. It began to rise again after 2006, almost reaching 5% in 2010. The palm oil exports dropped in 2007 due to major palm plantations affected by flash floods.  Perak’s palm oil exports records 13.6% that year [61].   In 2011, Perak sees new projects in manufacturing, education, tourism and agriculture. This creates a lot of job opportunities for both genders. 
	The 11th Malaysia Plan includes the Perak State Government 5-year development plan. From 2016 to 2020, Perak will attract foreign investors for its finance’s development. Batang Padang and Hilir Perak located in southern Perak will be developed as part of the Perak Eco Industrial Hub. The hub will be 1,376 hectares wide site of industries such as iron and steel and other supporting industries [62]. Around coastal areas, Rungkup Terminal City will be developed for sea transport facilities near Lumut. A free zone will be built to facilitate cargo’s imports and exports. Seri Iskandar has a number of higher education institutes, therefore, it is named “university city” of Perak. 
	Based on DOSM, Perak’s unemployment rate in 2016 and 2017 are 3.4% and 3.7% respectively.
[bookmark: _Toc7611343]5.1.8 Unemployment Rate in Perlis
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[bookmark: _Toc7539949]Figure 38: Perlis Male Unemployment Rate
Perlis is the smallest state in Malaysia. It is the most northern state of Malaysia and bordered by Thailand. Even though it is a small state, Perlis has quite a number of tourist attractions. Perlis State Park is the home to famous caves such as Gua Kelam and Gua Wang Burma and it is located on the Nakawan Range, which is the longest mountain range in Malaysia. There are two forest reserves in the park covering about 5000 hectares. This means that a big area of Perlis is reserved and cannot be developed legally. One of the popular activities in Perlis is fishing. Kuala Perlis is known for serving fresh seafoods by the sea. These places are the major contribution to the tourism industry in Perlis. People of Perlis are encouraged to start their own business, as it will contribute to the state’s economy [63]. Males in Perlis usually work in service, agricultural, and fishery industries. A huge portion of males also work as plant and machine operators. 
From Figure 5.1.8.1, it can be seen that Perlis is greatly affected by the Asian Financial Crisis. Unemployment rate spiked up in just one year, creating about 8.5% unemployed person in the state. However, the economy heals quickly from 2002 until 2004 before reaching the minimum unemployment rate in 2006, which is below 1.0%. However, the graph rises after 2006 until 2007, maintaining a healthy unemployment rate after that. Based on the forecast, unemployment will rise and fall in the range between 3.0% and 1.0% for the following 7 years. 
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[bookmark: _Toc7539950]Figure 39: Perlis Female Unemployment Rate
Females in Perlis mostly work as professionals, clerical workers, and elementary occupations based on data from Perlis’ data portal, www.edata.perlis.gov.my. Agricultural industry is more dominated by males, with 10% of males in Perlis working in that sector in 2014.  
	Under ‘Rancangan Malaysia Ke-11’ which means the 11th National Plan, there are 9 developments expected in Perlis alone [64]. The plan is estimated to cost RM410 million. A transportation terminal will be built in Seriab, a district in Perlis. ‘Projek Perumahan Rakyat’ is a project initiated by the government to build low-cost houses for the citizens. 1,400 houses will be built in 3 districts of the state as part of the project. Development of these projects will increase the job opportunities among the people of Perlis.
	Unemployment rate in Perlis for 2016 and 2017 are 2.9% and 3.5% according to DOSM. 
[bookmark: _Toc7611344]5.1.9 Unemployment Rate in Pulau Pinang
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[bookmark: _Toc7539951]Figure 40: Pulau Pinang Male Unemployment Rate
Pulau Pinang, also known as Penang, has contributed a lot to Malaysia’s economy. It has the highest GDP among other states in 2017. The state held a large share of Malaysia’s foreign direct investments, attracting a big number of foreign investors from all over the world, such as Switzerland, Germany, and Hong Kong. Penang’s largest industry is services [65]. Most workers in Penang work in retail, accommodation, or food and beverages sub-sectors. Its second major industry is manufacturing, which contributes 44.8% of GDP in 2017. The nickname ‘Silicon Valley of the East’ was given due to its establishment of a free trade zone that focuses on electronics.  Seberang Perai, which is located in the mainland of Pulau Pinang, is an industrial area. It is the home to many major firms, such as Soon Soon Oilmills, Hitachi, Chevron and many more. Apart from electronics, Pulau Pinang is known for its jewellery industry. Most of Malaysia’s gold and jewellery exports are made in Pulau Pinang.  Tourism also plays a big part in Pulau Pinang’s industry.
Male’s unemployment rate in Pulau Pinang fluctuates in decreasing trend from 2004 until 2015. It ranges between 4.5% to 3.0%, and the pattern is more stable than other states. Predicted unemployment from 2016 until 2023 also shows a decreasing fluctuation, with the lowest point at around 2.0%.
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[bookmark: _Toc7539952]Figure 41: Pulau Pinang Female Unemployment Rate
The graph for female unemployment rate in Pulau Pinang shows that there is a significant decrease after the economy heals regarding the financial crisis. In manufacturing industry of Pulau Pinang, most operators are women. In 2004, women dominated the manufacturing workforce in Pulau Pinang. Same goes to textile exports and clothing, where females dominate due to its requirements [66]. Textile exports and clothing do not require women to be skilled in order to work in its industries. The graph then continues to decrease until 2007. Then, it fluctuates for the next 6 years. 
Pulau Pinang wants to develop the south-west district of the island in the next 10 to 20 years. Villages will be developed according to its potential. Efficient public transport will be built as part of the Penang Transport Master Plan (PTMP) [67]. 
Pulau Pinang’s unemployment rate in 2016 and 2017 are constant, valued at 2.1% for both years according to DOSM.

[bookmark: _Toc7611345]5.1.10 Unemployment Rate in Sabah
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[bookmark: _Toc7539953]Figure 42: Sabah Male Unemployment Rate
The Borneo is famous for its oil. Petroleum is the main contribution to Sabah’s economy. The discovery of oil had changed Sabah’s major industry from timber, rubber and copra to petroleum. Recently, the state focuses on ecotourism and services. Sabah has amazing forests with biodiversity where a lot of tourists come to witness. The Borneo states of Malaysia are unique because of their multicultural community. There are over 10 different ethnicities practiced in Sabah. Every ethnic keeps its 100-years traditions and culture by preserving it. Kadazan-Dusun, Bajau, Bugis, and Murut are examples of ethnics in Sabah. The Mount Kinabalu which is the highest mountain in South East Asia is located in Kota Kinabalu, Sabah. Many southeast Asian hikers consider Mount Kinabalu as a challenge and a competition for them to conquer.  Beaches in eastern and western coastlines of Sabah are some of the world most stunning sunset spots. 
	There is a significant decline between 2005 until 2006 in Sabah’s male unemployment. In 2005, there has been an increase in foreign labour especially from Indonesia. Indonesian migrant workers had an impact to Sabah’s economy. Foreign labours are more likely to join industries that local people refused, such as construction sector [68]. This has boosted Sabah’s economy due to labour efficiency. However, the graph gradually rises after 2006, reaching about 3.5% of unemployment rate in 2013. A healthy unemployment rate is between 4.5% to 5.0% and should not exceed the maximum boundary. 
	The unemployment rate for males in Sabah is expected to stay between 2.0% and 2.5% after 2016. 
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[bookmark: _Toc7539954]Figure 43: Sabah Female Unemployment Rate
Unemployment rate for females in Sabah from 2000 until 2023 is shown in the figure above. Its pattern is similar to unemployment rate for males in Sabah in the same timeframe. Socioeconomic development in some regions in Sabah was not stable during 2008 causing gender disparity in that state. Despite the transformation of economy had decreased surplus labour of agriculture sector in rural areas of other states, Sabah and Sarawak remain unaffected [69]. This explains the fluctuation after 2010 which is normal. The unemployment rate for females in Sabah is of healthy standard in that period. Unemployment rate for females is expected to be constant from 2016 until 2023.
Sabah is expected to rise its exports and production of timber in the future. Sabah Structure Plan 2033 focuses on economic development and progress to the industries especially agriculture, oil and gas, manufacturing and tourism.  
According to DOSM, Sabah’s unemployment rate increased in 2016 and 2017. It was recorded to be at 5.6% and 5.7% respectively. 
[bookmark: _Toc7611346]5.1.11 Unemployment Rate in Sarawak
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[bookmark: _Toc7539955]Figure 44: Sarawak Male Unemployment Rate
	Malaysia’s largest state, Sarawak, is located on the Borneo Island. Its population is around 2.7 million in 2013 [70]. Being a part of the Borneo, Sarawak is rich with natural resources. Mining, agriculture, and forestry has contributed around 32.8% of its economy in 2013 [71].  Its GDP has increased due to rise of petroleum prices. Sarawak attracts a huge amount of foreign investments due to its abundancy of oil. Crude petroleum, palm oi, saw logs, and sawn timber are some of Sarawak’s major exports. Malaysia’s primary oil and gas company, Petronas, has its main oil rig in Sarawak waters. Sarawak receives 5% of royalty from Petronas annually. Most of labour forces in Sarawak are involved in either mining or agriculture sectors. 
	Asian Financial Crisis left a big impact on Sarawak’s economy, causing almost 10% unemployment rate in 2002. It gradually falls for 4 years before increasing slightly in 2006. The graph fluctuates slightly after 2007. Overall, the unemployment rate in Sarawak is almost constant after the financial crisis, ranging between 3.0% and 4.0%, which is considered healthy. 
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[bookmark: _Toc7539956]Figure 45: Sarawak Female Unemployment Rate
More females in Sarawak are unemployed compared to males during the financial crisis, recording above 12.0% of females unemployed between 2003 and 2004. Then, it dropped to half of the previous unemployment rate, before gradually dropping to 3.0%. Female unemployment stays within the normal healthy boundary after 2009. Females in Sarawak are mostly employed in service and agriculture sectors. Iban, one of the minor ethnicities in Sarawak, encourage women to become involved in agricultural practices, despite being dominated by male [72]. Forecasts show that the unemployment rate will stay constant between 3.0% to 4.0%.
	Sarawak expects to earn more from its oil and gas industry to improve its infrastructure. The state is planning to boost its digital economy by 2025. A digital free trade zone will be established in order to achieve the goal. 
	Sarawak’s unemployment rate in 2016 and 2017 are 3.3% and 3.0% respectively, which is slightly below the forecasted value. 
[bookmark: _Toc7611347]5.1.12 Unemployment Rate in Selangor
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[bookmark: _Toc7539957]Figure 46: Selangor Male Unemployment Rate
	Selangor is the most populated state in Malaysia. Its major contributors to the economy are commerce, industry, and services. Klang is known for its port, where most industrial ships enter through the main gateway in Port Klang. Port Klang is the centre for handling containers from cargo and also a cruise ship dock. It is the busiest post in Malaysia. Shah Alam, located near Port Klang, is an industrial area. Various vehicle manufacturers from Japan, Germany and South Korea have a manufacturing plant in Shah Alam to assemble parts of their automobile. Electronics and electrical products are also produced largely in Selangor, especially in Cyberjaya. Multimedia Super Corridor (MSC) is an effort initiated by the government to boost Malaysia’s involvement in rapid industry development focusing on electronics and electrical. Apart from manufacturing, services sector plays a big part in Selangor’s economy. 
	Selangor’s unemployment rate rises and falls significantly throughout 2000 until 2015. The highest was in 2004, where 9.0% of males are unemployed in Selangor. It decreased abruptly the year after, showing the lowest unemployment rate recorded in 15 years timespan after 2000. Employment had increased to 36% in manufacturing [73]. Contribution of trading had increased the gross national income in 2005. After 2006, the graph rises above the healthy unemployment rate, recording above 5.5% of unemployed males in Selangor. This increase is related to the economic slowdown in 2006. Privatized projects struggled financing and maintaining the projects resulting the government to take over. 
	A constant rate between 6.0% and 6.5% is expected from 2016 until 2023. 
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[bookmark: _Toc7539958]Figure 47: Selangor Female Unemployment Rate
Female labour work participation in Selangor has been low for the past 20 years. Less than half of working women are involved in workforce. However, in 2015 it increased to 54.1%. Women in Selangor prioritises house chores and family care before involving in workforce. The government initiates the Career Comeback Grants for females who took career breaks. Flexible Work Arrangements (FWA) was also initiated by some companies for women [74].  Female unemployment rate in Selangor is quite extreme compared to male. A significant plunge is observed in 2010 after the recovery of the financial crisis. It stays almost constant for the following 4 years. 
	Selangor’s unemployment rate in 2016 and 2017 are 3.2% and 2.8% respectively based on DOSM. Real values are lower than predicted. 
[bookmark: _Toc7611348]5.1.13 Unemployment Rate in Terengganu
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[bookmark: _Toc7539959]Figure 48: Terengganu Male Unemployment Rate
Oil and gas discovery in Terengganu raised its economy substantially. Terengganu used to depend on tourism, fishing, and agriculture industries. Petroleum and gas have become its major industry, contributing a significant percentage to its GDP. Petronas’ biggest plant and oil rig is located in Kerteh, Terengganu. There are over 3,000 staffs placed specifically in Kerteh by Petronas. A housing quarter was built to accommodate these workers. Apart from oil and gas, Terengganu is also rich of iron and steel. Geologists predicted that there are more than 50 Mt of iron ore located in a hill in Terengganu.
	Terengganu targets tourism to make major contribution its GDP in the future. Rich with natural and mineral resources, Terengganu’s beautiful islands, beaches, Islamic heritages, and culture attracts many tourists throughout the years. It is also known for its recreational facilities at ecotourism sites such as Lake Kenyir and Sekayu Recreational Forest. Tourism boosts economy when tourists, domestic or foreign, spend their money locally [75]. 
	After the financial crisis, the state takes around 3 years to recover fully. Terengganu was affected badly, reaching almost 11% in unemployment rate. The rate remains between 3.5% until 5% from 2006 until 2011. However, it rises above 5% in 2012. 
	It then decreases in 2013. A $130 million investment to build a pelletizing plant was planned in that year. Pellet production was increased in 2013 causing an increase in Terengganu’s economy. A pelletizing plant was built in the same year, creating many job opportunities. 
	Forecast made shows that around 3.5% males remain unemployed from 2016 until 2023. 
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[bookmark: _Toc7539960]Figure 49: Terengganu Female Unemployment Rate
	The unemployment rate for females in Terengganu shows an evidently decreasing trend throughout 2000 until 2015. The unemployment rate for females that was obtained from data collected shows an almost similar pattern with males’ unemployment rate. After the gradual declination starting 2003, the rate continues to decrease for the following 4 years. The graph rises slightly in 2007 until 2010. 
Forecasts show that the graph will continue to decline from 2016 until 2023. The State Tourism Masterplan 2018-2025 plans Terengganu go from an oil and gas industry dependent economy to a diversified economy. Reaching towards a tourism state with world class destinations, the federal government joins the state government to transform Terengganu. Another project, the Kuala Terengganu City Centre is expected to attract RM5 billions of investments in 2018 [76]. Economic growth is expected to reach 7.7% as a consequent for this project. Being the Heritage Waterfront City, Kuala Terengganu continues to be developed 
	Terengganu’s unemployment rate for both sexes in 2016 and 2017 as obtained from DOSM are 4.2% and 4.5% respectively. 

[bookmark: _Toc7611349]5.2 Data Visualization using GIS (MapInfo)

[bookmark: _Toc7611350]5.2.1 Layer Comparison 1 (Between Male Labour Force and Female Labour Force)
[image: ]
[bookmark: _Toc7539961]Figure 50
In figure 50, the green layer indicates the number of male labour force in Malaysia. The darker the shade of green, the greater number of male labour force in that state. Light red stars indicate the capital cities of each states while black triangle shapes indicate the major industrial areas in Malaysia. Two states in Malaysian Peninsula have apparent darker shade of green, which shows that the concentration of male workers is high. These two states, Selangor and Johore, are the wealthiest and most populated states in Malaysia [77]. Selangor is located on the west coast of Peninsular Malaysia while Johore is located on the southern of the peninsula. 
The capital city of Malaysia, Kuala Lumpur, is surrounded by Selangor. It is the centre of financial and economic sectors. The Tun Razak Exchange, also known as TRX, is an area dedicated for international financial and business which intends to replace the previous central financial and business district in Kuala Lumpur [78]. It will feature a new skyscraper called ‘The Exchange 106’ which will be the new tallest tower in Kuala Lumpur. It is expected to complete in 2019. The current Central Business District (CBD) is located on Jalan Tuanku Abdul Rahman, Jalan Raja Chulan, Jalan Sultan Ismail, and KLCC. 
Malaysia’s federal administrative centre, Putrajaya, is also surrounded by Selangor. The office of the Prime Minister of Malaysia, the Perdana Putra, is located in the heart of Putrajaya. All ministries have shifted into Putrajaya, except for International Trade and Industry, and Works and Defence [79]. Most government servants are given quarters in Putrajaya, enabling them to commute easily to work. 
Both Kuala Lumpur and Putrajaya’s location affect the number of labour forces greatly. Kuala Lumpur offers tremendous jobs in various fields. Putrajaya, on the other hand, is a home for many government servants. Therefore, Selangor, in general, has a higher amount of labour forces, considering its location. 
There are sundry industries located in Selangor. Selangor is home to two immense manufacturing automotive plants. Proton is a Malaysia-based automotive company. Proton plays a big part in the National Car Project which was conceived by the current Prime Minister of Malaysia, Tun Dr Mahathir Mohamad in 1979. Proton’s manufacturing plant in Shah Alam, Selangor, is Proton’s first manufacturing complex. There is a dedicated engine machining and assembly building within the complex manufacture. Aside from the main plant, it also hosts a Multi Vehicle Factory. The second Malaysia-based automobile company, Perodua, also has their main plant in Selangor. Perodua initially targeted in producing minicars, different from the models from Proton. Recently, Perodua has overlapped their market with Proton’s making them the largest car manufacturer in Malaysia. Perodua has a plant named Perodua Global Manufacturing in Rawang, Selangor which includes facilities such as Casting, Machining, Engine Assembly (CMK), Pre-delivery Inspection (PDI) and logistics. This attracts an evidently great amount of male labour forces in Rawang. 
Males dominate construction and engineering sectors. There are physical requirements for the work, and generally males’ physical strength is higher than females, making the careers easier to be performed by men. Automotive manufacturing is regularly done by males, because males fit the criteria of the job. This job prospect includes mechanical engineers, car mechanic, and automobile designer.

[bookmark: _Toc7611351]5.2.2 Layer Comparison 2 (Between Male Employed and Male Unemployment Rate)
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[bookmark: _Toc7539962]Figure 51
Figure 51 shows GIS that compares between number of males employed and unemployment rate for males from 2000 until 2016 in Malaysia. Black triangle shows major industrial areas all over the country while light red stars shows the capital cities of each state in Malaysia. The shade of each states’ borders indicates the level of unemployment rate for males in that area. Light green indicates that the unemployment rate is low. The darker the shade gets, the higher the unemployment rate. Light red shows that the unemployment rate for that area is alarming. Dark red indicates that the unemployment rate is very high in that state. The shade of purple diamonds indicates the number of males employed in that state. From the figure above, it can be concluded that Selangor, Kedah, and Sarawak have the highest unemployment rate among other states in Malaysia. 
Selangor’s economy is the largest in Malaysia. Its population is about 6.5 million people; making it the most populated state in the country. Selangor is a developed state as it has good infrastructure and facilities. The first phase of Mass Rapid Transit (MRT) was completed around 2 years ago for people of Selangor to commute in and out of Kuala Lumpur. The living costs in Selangor is high. People from all over Malaysia come to Selangor to look for a job, especially people from under developed areas. The number of males employed in Selangor is high, but the unemployment rate is also high. This is due to the large population in Selangor.
Kulim Hi-Tech Park is located in Kedah. It is the first high technology industrial park in Malaysia. It hosts “best-of-the-best hi-tech manufacturing companies” while in safe and green environment. Manufacturing industries such as automotive, electronics, and steel are based in Kulim Hi-Tech Park. The density of industries in that area require a lot of workers with skills. 
Sarawak is known for its natural resources, especially oil. Oil & gas industry attracts a lot of male workers. Manufacturing is the second largest share of Sarawak’s GDP. With high salary for working off-shore, many men aspire to become one. However, the industry needs highly skilled workers that specializes in handling the machines. Apart from oil industry, Sarawak also specializes in wood-based and rattan products manufacturing. 


[bookmark: _Toc7611352]5.2.3 Layer Comparison 3 (Between Female Employed and Female Unemployment Rate)
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There is a correlation between both genders in number of workers employed and unemployment rate in each state. Selangor, Kedah, and Sarawak show high unemployment rate for both genders. Different shades of grey show the unemployment rate in each state. Blue diamonds show the number of females employed in that state. The number of females employed in Selangor can be seen that it is slightly lower than Kedah and Sarawak. Kelantan and Negeri Sembilan shows a significant level of unemployment rate. 
Selangor, Kedah, and Sarawak are all industrial states of Malaysia. Despite many women are involved in services, agriculture, and fishery industries, these states’ major industries are manufacturing and mining. However, Kedah 



[bookmark: _Toc7611353]5.2.4 Layer Comparison 4 (Between No Formal Education, Primary Education, Secondary Education, and Tertiary Education with Urban Employed)
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[bookmark: _Toc7539964]Figure 53: No Formal Education
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[bookmark: _Toc7539965]Figure 54: Primary Education
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[bookmark: _Toc7539966]Figure 55: Secondary Education
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[bookmark: _Toc7539967]Figure 56: Tertiary Education
Selangor, Johor, and Sabah are considered as urban areas. Under developed states such as Kelantan, Terengganu, and Perlis are shaded light yellow in figure 5.2.6.1. The colour of each states is determined through the number of employed persons in urban area of each states. The lightness of yellow diamonds shows labour force with no formal education. 
 Kelantan, Kedah and Pahang are states that are rich with nature resources. A lot of places in these states are not explored and developed. The poverty level in these states are high, because a number of its citizens still live in a village, working in farms or plantations. Workers in Kelantan are being paid lower, because most of them do not have early education. In early years, citizens in these areas were not given an opportunity to go to school. Farmers found difficulties in selling their products.
Workers who have received primary education are less employed in Kelantan and Terengganu. Lack of education is the main factor for the unemployment in these areas. Most places in these states are not developed, therefore, they only receive primary education. Poverty level in these states are high.
Sarawak and Negeri Sembilan have less people who received primary education. However, their number of people who received tertiary education are high. Sarawak’s population is around 2.6 million, while Negeri Sembilan’s population is around 1 million. 



[bookmark: _Toc7611354]5.2.5 Layer Comparison 5 (Between No Formal Education, Primary Education, Secondary Education, and Tertiary Education with Rural Employed)
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[bookmark: _Toc7539968]Figure 57: No Formal Education 
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[bookmark: _Toc7539969]Figure 58: Primary Education
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[bookmark: _Toc7539970]Figure 59: Secondary Education
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[bookmark: _Toc7539971]Figure 60: Tertiary Education
From all figures above, it can be seen that states such as Sarawak, Sabah, Kelantan and Johor have a lot of rural areas. Sabah and Sarawak’s land areas are big, covering around 73,904 square kilometres and 124,451 square kilometres respectively [80].  These two states are the largest in Malaysia, but are left undeveloped in most areas. Due to its large area, Sarawak is only developed around two major cities, Kuching and Miri. Sabah is also developed around two main areas; Kota Kinabalu and Sandakan. Most towns or villages in Sabah and Sarawak lack infrastructure and facilities, leading the citizens to live with only basic necessities. The number of workers employed is high in rural areas in these states. The number of people who received no formal education, primary education, secondary education and tertiary education is also high in Sabah and Sarawak. Education in Malaysia is made free in public schools until secondary education. Primary school is compulsory by Malaysian Law. 
Education is important in the growth of a country. Existing educational facilities have greatly influenced the high enrolment in education. There are over 7,000 primary schools in Malaysia, where around 70% of them are located in rural areas. Around 1,100 secondary schools are in rural areas, which is half from the total amount of secondary schools nationwide. Funds from the Malaysian government allows some National Schools to be aided by government. There are different types of public primary schools in the country; Malay-medium National Schools, Mandarin-medium National School, and Tamil-medium National School. Over 20 public universities, 53 private universities including foreign universities’ campuses, 30 public polytechnics, 80 public community colleges, and more than 350 private colleges have been established around the country [82]. 
Perak, Negeri Sembilan and Melaka shows an evidently lower labour force with secondary education. These states are industrial places, most companies would require highly-skilled workers. More people with tertiary education are accepted for employment all over Malaysia. 
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[bookmark: _Toc7539973]Figure 62: Married Labour Force with Female Unemployment Rate
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[bookmark: _Toc7539974]Figure 63: Never Married Labour Force with Male Unemployment Rate
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[bookmark: _Toc7539975]Figure 64: Never Married Labour Force with Female Unemployment Rate

	All 4 figures above compare layers between unemployment rate according to their sex and number of people employed based on their marital status in each state. Shades of each state show the level of unemployment rate while shades of diamonds show the number of people employed based on their marital status. In Figure 61, states such as Kedah, Selangor, and Sarawak show high unemployment rate. However, number of married persons employed in Kedah and Selangor is high while in Sarawak is low. Sarawak is located in the Borneo, where they are more focused on ecotourism.  Therefore, the nature is preserved and less developments are made. Lack of infrastructure in Sarawak could be one of the reasons why married males do not prefer to work there. 
	Figure 62 shows that the level of unemployment rate for females are high in the same states; Kedah, Selangor and Sarawak. Perak has low unemployment rate but has a smaller number of married females employed. Married women in Perak has faced challenges in balancing between work and family [75]. This has instigated females in Perak to be full-time housewives, reducing female involvement in labour work. 
	Figure 63 and Figure 64 shows the number of never married labour force as diamond layer on top of male unemployment rate. It can be seen that Perak and Melaka has low single labour forces compared to other states. The purpose of this comparison is to differentiate which area employs more youth and fresh graduates. People who are never married are mostly youths who are trying to improve their quality of life by seeking for employment. Most jobs in Perak and Melaka require past experience for new applicants. Other states such as Perlis, Johor, Selangor and Sabah have high concentration of labour forces that are single.
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[bookmark: _Toc7539976]Figure 65: Predicted Unemployment Rate

Results for forecasts for unemployment rate from 2016 until 2023 processed in Tableau was added as a layer on the map as seen in the figure above. The highest forecasted unemployment rate will be in Selangor, based on the colour of the grid map. Some parts of Perak and Kedah will also have high unemployment rate although not as high as Selangor. Melaka, Johor, Perlis and Sabah are predicted to have lowest unemployment rate among other states throughout those 7 years. 
The rising unemployment in Selangor is possibly “due to skill mismatch” [83]. Selangor is exploring a different type of manufacturing sector in 2017. Selangor is expected to be investing in Biotechnology sector, as it moves towards life sciences industry. Invest Selangor’s CEO, Hasan Azhari Idris has realized the importance of biotechnology in healthcare and agriculture. Selangor has a well-developed infrastructure which is suitable for development of biotechnology sector. Apart from that, a skyscraper is under planning to be built in i-City, an integrated intelligent city in Shah Alam, Selangor. It is set to be the CBD of Selangor, targeting investments from all over the world. 
Average monthly household income in Perak was 30% below the national average in 2014. The average monthly household income for Perak was RM4268, while Malaysia was RM6141. Two out of seven Growth Node projects will be located in Perak. This may result in increase of unemployment rate in this state.
Kedah has a lot of development planned. However, due to declination of property transactions, it had greatly affected the property market. In order to generate Kedah’s economy property development slows down. The state announces new projects to raise its economy and increase job opportunities. 
Over $60 million in investments are expected for Melaka from 2017 until 2022. The Straits of Malacca is the narrowest and busiest ship route in the world. The number of ships transit at the Malaccan Port has rose from 2014 until 2017, reaching 84,456 transits in 2017.
	States such as Terengganu, Sabah, Perlis, and Melaka are expected to have high employment rate from 2016 until 2023. Other states such as Kelantan, Pahang, Negeri Sembilan, Johor, and Sarawak are predicted to have an unalarming unemployment rate.
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	The datasets were obtained from a secondary source, ranging from labour force, previous years’ unemployment rate, outside labour force, number of employed persons, education level, rural urban classification, and marital status. These data were then cleansed to fit both Tableau and MapInfo’s format. Forecasts were generated in Tableau and are categorized according to different states. Different interesting patterns of data can be observed in predicted unemployment rate from 2016 until 2023. These data were geocoded according to boundary data obtained from an open geographic data portal, DIVA-GIS. Then, they are imported into MapInfo for visualization. Display of data on GIS helps to focus on important areas. Malaysian government can benefit from the predictions to plan for the country’s future. All objectives were met in this project. 
	Based on various researches related to this project, there are different factors leading up to unemployment; frictional, structural, cyclical, technological, and seasonal. With the unemployment rate peaking in 2017, the government has to think of ways to reduce it. A number of young graduates were unable to find a job, resulting them to have zero income in the beginning of their career. The use of Tableau for predictions have proven to be almost accurate based on data obtained from Department of Statistics Malaysia for 2016 and 2017.  Its ability to connect to data source easily and its drag-and-drop feature have made it straightforward. For visualizing the data, the software chosen is MapInfo. MapInfo is a GIS software which provides tools as thematic mapping, layering, geocoding, connecting to HTML and more. Different types of thematic mapping define the important area that needs to be focused on. 
Forecasts for unemployment rate in different states in Malaysia from 2016 until 2023 were generated in Tableau. The results show that males from states such as Johor, Kelantan, Melaka, Negeri Sembilan, Pahang, Perak, Sabah, Sarawak, Selangor, and Terengganu are likely to have a constant unemployment rate for a period of 7 years of prediction. Females in Melaka, Pahang, Perak, Pulau Pinang, Perlis, Sabah, Sarawak, and Selangor are also predicted to have a constant unemployment rate over the same period. Most states’ predicted unemployment rates are below 5% except for Selangor. The unemployment rate for Selangor for 2016 until 2023 is estimated to be around 6.0% to 6.5%. Apart from that, there are a few states with fluctuating unemployment rates, Johor, Kelantan, and Negeri Sembilan. These states’ highest estimations are around 4.0%, 4.5% and 5% respectively. States such as Terengganu and Pulau Pinang’s forecasted unemployment rates’ graphs show fluctuation in decreasing manner. The predicted unemployment rates for all states are displayed on GIS. The visualization shows that unemployment in areas around Malaysia’s west coast are predicted to rise over these 7 years. 
	With this information, the government could plan to reduce the unemployment rate in the future to provide better life for its citizens. The government can target deprived areas, build more infrastructure and provide more job opportunities. States like Selangor has high number of people employed, but also high unemployment rate. Selangor is a concentrated state; most unemployed persons move into the its cities to find jobs. The government could plan to spread out jobs in developing cities, such as Seri Iskandar in Perak and Kulim in Kedah. Minimizing the unemployment rate also plays a big part in economic growth. In order to be a fully developed country, economic growth is important.
	In the future, to make improvements to this study, R can be used for further statistical analysis. It can uncover trends and patterns using linear and nonlinear modelling, classical statistical tests, time-series analysis, classification, and clustering.
	

[bookmark: _Toc7611358]Chapter 7 – Reflection 
In order to complete this project, a lot of research has been done. I have learnt how to use both software, Tableau and MapInfo in class and have practiced the skills in this project. I have explored both software and discovered more features of the software. For Tableau, I have learnt how generate unemployment rate for each state by using the filter feature. It filters every state’s forecasted unemployment rate. In order to display the forecasted data on MapInfo, the data needs to be divided into each state for visualization according to the state’s boundary. For MapInfo, I learnt how to cleanse raw data to be formatted into the software. Adding thematic mapping for different layers was a little difficult at first. Layers need to be managed according to priority, and I learnt how to manage it. Some thematic mapping patterns do not display the data according to its regions. Choosing the correct pattern is important in portraying crucial information in GIS. 
Given that this is the first time I am studying far from my country, I experience homesickness almost every 3 months. The experience of studying in the United Kingdom is different from Malaysia. The lecturers here are more helpful, and the classes are more interactive. I get to practice using software packages during the class itself. The classes are more hands-on compared to classes in Malaysia where we sit during lectures for 2-3 hours. 
My knowledge about Malaysia has helped me in completing this project. I have learnt about Malaysian geography since high school, so I do not have any problem recognizing different states on Malaysian map. With the help of my family, I gained more knowledge about Malaysia’s economy. They had given me a lot of advice and suggestions for this project. 
Initially, I had a basic knowledge of this project’s topic and its structure. My supervisor helped 	me a lot regarding this matter. I was a little lost in the beginning, not knowing how the project’s structure should be. The Major Project Handbook had also helped me a lot in keeping my project in order. 
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