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Data warehousing and business intelligence are integral part of any business. Data warehousing is the process of collecting large amount of data which is to be analysed. Data mining and business intelligence is the next step on the process where the raw data stored is processed, key patterns are identified and decisions are made. Usually the data stored in the warehouses are raw data and has no seeming connection. It data mining to discover the information hiding within the unorganized data. Usually this is now done with the help of many softwares and data analysis tools. Two such tools are Excel and SPSS.
In the first part of this report, data warehousing and business intelligence is discussed. With the ever changing business atmosphere, they are changing rapidly. So the current trends in the field of data warehousing and business intelligence is also stated. Then with the given data of the Superstore, several key feature of from the unorganized data is extracted using Excel. 
In the second part of the report, Excel is again used to calculate parameters from the Smile Clinic data set. Then with the help of SPSS, k-means clustering method was used on the data. Data mining and the most used methods of data mining is discussed. Finally, the advantages and disadvantages of using SPSS over Excel is discussed.
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Data warehousing means to systematically collect data from wide range of sources, analyse them to get insight on the business climate and infer from them a decision to improve on the business(Chaudhuri, 1997). In data warehousing data from different sources are combined together so that a general view of the marketplace can be obtained. This is required to make informed decisions by the companies.
Data warehouse can be explained by four characteristics as Inmon(Inmon, 2010), who first coined the term in 1990, suggests:
· Subject oriented
· Time-variant
· Integrated
· Non-volatile
When a collection of data possesses these key features, they can be called a data warehouse. Data warehouse provides a generalized multi-dimensional view. The familiar model of Extract, Transform and Load (ETL) is followed in this case(Sen, 2005). 
However, in recent times there has been enhancement in the strategies. Additionally, data analysis and data warehousing concept has been modified for modern usage to be used in a more capable way. But the technologies remain limited in their capability to implement and utilize the traditional data warehouses. Complex technologies and high cost is two of the key reasons that are preventing further development of data warehousing. That is why recent developments are focused on how to introduce easy-to-use, cost-effective data warehousing(Tutorialspoint, 2021).
Current trends in data warehouses are discussed below:
Cloud Storage: High volume, immediate availability and optimum security – these are main reasons that companies are turning to cloud storage systems to store their data. Recent developments in cloud technologies have also played a key role in pushing them to the forefront. Big data and data warehousing analytics have also gained attention. Companies are funding tech farms to improve on the current system of cloud storage and it is seeing a rapid growth, which in turn is helping the companies to have a secure, accessible and low-cost data warehouses.
Single Data Warehouses: Different companies with different data warehouses causes them spend money separately. This includes the cost of constructing the data warehouse system, maintenance and staffing resource. In recent times, many companies are trying to put together their data in a single service. This would reduce the cost of each company significantly as all of the data can be put into a single store. Data virtualization can also be implemented, meaning data from different sources can be viewed in a single platform in an instance.
Usage of Softwares: Many companies and businesses are subscribing to Software as a Service(SaaS) software distribution model. Companies now rely on data analysis from the data that they store. This process is time-consuming and complex for human calculation. The use of softwares is simple, easy to access, provides connectivity with wider groups and ensures security. This helps accelerating the process and reduces the cost significantly. So more and more companies are depending on data discovery tools with a view to increasing the efficiency and productivity. This would mean that data warehousing will see even more improvement in the coming days, with further support from companies and industries of all kinds.
Modernization of Old Services: Businesses and Governments are rapidly stripping away from old record-systems to digital services. This requires the upgradation of infrastructure and also educating the staff in these new services. There are plans set in motion to seamlessly integrate the digital system as well as slowly but effectively decouple from the legacy systems. The model also requires old data to be uploaded in the cloud or non-cloud digital system.
Data Mart: Data mart provides data for a specialized area. This can be a data on a particular industry, or particular department of the industry, or even of specialized subjects. Data mart makes data easily available for specific target groups. This reduces a lot of time searching through all the data warehouses. That is why companies are subscribing to data marts for more effective and efficient operations.
Introduction of Artificial Intelligence Operations: Artificial Intelligence and Machine Learning will play a prominent role in the future of data warehousing. Machine learning algorithms are trained to learn from available data and the trends that they showcase. Artificial Intelligence can optimize complex system, identify problems or spot patterns and trends to generate predictive models that can help to make better decisions. This will allow farms to give more of their time on other issues, allowing them to move with more agility and save time and effort.
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Business intelligence comprises of data collection, storing and analysis. The data that is available is parsed so that it can be used to produce information to help make well-informed decisions in the future. The decision makers or the managers of an institution will make wrong decisions if they do not have all the information required to assess the situation(Watson, 2006). This influences the decision making, setting of strategies, tactical operations of the company. In the competitive atmosphere of today’s business there is no place for conjecture or intuition based decision-making. The strategies have to be set with clear goals in mind and backed by facts. With all the information present and analysed, a foresight is grown and it generates more effective outcome for businesses. This is where business intelligence found its place.
As more companies are spending their resources on improving on the data warehouse sector, it equally necessary that they spend on business intelligence. They go hand in hand. Data security is also of vital importance. As cybercrime increases, companies need to take step to make their data secure and well-guarded. Current trends in business intelligence shows that data security is the top priority for many companies(Selecthub, 2021). 
The tools for business intelligence can be of wide variety of forms. In recent years, the use of softwares have become a prime component. Spreadsheet such as Google Docs or Microsoft Excel provides the simplest tool.  There are reporting softwares that report and organize data, that is later filtered and displayed as per need. Large amount of data can also be extracted using data mining tools and artificial intelligence helps finding patterns in the sea of information. Finally, there are tools to visualize data into graphs and images that is easy-to-understand, even to people who are not expert in the field, this not only saves time but also keeps everyone in the team on the same foot.
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Data of product amount, price and sales is given for a Superstore. Using Excel the data can be analysed to find trends that are present. Also it can be used to infer future prospect of the company and make plans that would contribute to its growth.
Pre-processing: The first part of data analysis consists of pre-processing where raw data is structured in a regularity so it can be analysed later. Raw data usually have many inconsistency, and the data is disorganized. It is the first priority of the analyser to convert the data into a well-structured, consistent format so that all of them can evaluated in one single manner.
In the data provided for Superstore, two types of data can be seen. The order quantities, order price, discount, shipping cost, date and profit – which are numerical. The rest of the data are string variables. The texts containing order priority, mode of shipment or the region of delivery is of great importance. These can be converted into numerical data that would be much easier to operate and analyse and also combine with the original numerical data.
 
Data Analysis and Visualization: After the segregation of unused data and compiling them into a usable data set, the next step is to analyse them. Analysis of data can be time-consuming and often insurmountable by hand. But with the help of softwares such as Excel, it can be done in a blink of an eye. Here, the Excel function PIVOT TABLE was used to separate the data by year, and then SUM was automatically done to add year specific Number of Sales, Discount, Unit Price, Shipping Costs and Profit. 

The analysed data would be much more easily accessible by use of graphs and images – which is part of the visualization stage. Here, the extracted data is used visualized using the graphing tool of Microsoft Word. Visualization helps to realize underlying trends and patterns of the large dataset. It is also possible to understand whether an event is a trend or an anomaly. The goal for visualization in this work is to determine the decline of sales and profit of the superstore over the years.
It is clear from the above graph that the sale number of the store is seeing a decreasing trend. Over the four years, 2009 saw the highest number of sales, with a continuous decline in the next two years, reaching the lowest value at 2011. The number increased again on 2012, but not at the level of 2009. This might be an anomaly or an upturn in the fortune of the business. Data from other parameters are necessary to determine whether the business is returning to its former self.


We can see from the profit graph that the decreasing with each year, 2009 being the highest amount and 2012 being the lowest. Here, we see that even though the sales amount increases in 2012, the profit is not increasing. So we get a clearer picture of the state of the company.
The shipping cost of the store is evidently unchanging as can be seen from the third graph. However, the unit price of the items is lowered. So, even though the company tried to lower the price of its product, the sale as well as its profit did not see any improvement. So we with all the data present we can make informed judgement that the company is currently in a decline and needs to change their business structure and strategy to see improvements in the future.

In this section, we have processed the presented data with Excel and analysed it to determine the decline in the business of the superstore. The use of graphing tools further helped to visualize the data and easily understand the trends.  
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Smile clinic data is presented in a .csv and .xlsx format. The data were evaluated using Excel and various important features were identified.

1. Customers of the Smile Clinic Who Eat Rice:
In the data files given, customers who eat rice is presented as the numerical value 1 and those who do not is presented as the value 0. By using Excel, it was found out how many total number of customers eats rice. The result is presented in a table and a graph:
	Value
	Meaning
	Number of Cusotomers
	Percentage

	1
	Yes
	60
	60

	0
	No
	40
	40

	Total
	
	100
	






2. Customers Who Are Male or Female:
In the data, the gender of the customers is also mentioned. Male customers are presented with the numeric value 1 and female customers are presented with the numeric value 2. From the interviewees, using Excel, we can get an idea about the distribution of Smile Clinic’s customers in either genders. The evaluated data is presented in a table and a pie chart:
 
	Value
	Meaning
	Number of Cusotomers
	Percentage

	1
	Male
	50
	50

	2
	Female
	50
	50

	Total
	
	100
	





3. Mean and Median Age of All Customers:
In the data, the age of each customers is also given. With the help of the Excel functions MEAN and MEDIAN, we can easily calculate the value of mean and median age for all customers. The result is presented in a chart:
	
	




4. Mean and Median Age of Customers Who Eat Rice:
We can in particular calculate the mean and median age of the customers who eat rice too. For this, we first need to filter the people who eat rice, that is the people with value 1 in the Rice column using the Filter option in Excel. Then, as before, we use the MEAN and MEDIAN functions on the Age column to find the average and median age of the customers who eat rice. The result is presented in a chart:
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K-means clustering: K-means clustering is used in data mining and statistics which uses vector quantization method. The primary goal of this method is to partition data into small clusters. If the n observations, then they are divided into k clusters, with each observation belonging to a cluster whose mean is the closest to the value of that observation. 
K-means clustering is used in diverse field of knowledge. From astronomy, machine learning, signal processing, economics to even marketing. Here it can be used to identify and separate the demographic distribution of the customers of Smile Clinic. With the help of k-clustering, from the huge data set given the points of interest can be located. Here, SPSS was used to process the data and calculate k-means clustering. The result is shown in the picture given below:
[image: ]
After several iterations two clusters were identified. Since the clusters do not veer much away from the centre, the convergence was met quickly. 
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With ever growing size of the digital space, there is more data available now. But raw data usually offer no insight. Data mining is the process where large dataset is analysed to extract and discover patterns within it, with the help of machine learning and statistics (Tan, 2016). Data mining also consist of pre-processing the data to be used, modelling strategies and plans and inferring future trends. Data warehousing and business intelligence is heavily dependent on data mining. For any organization, it is important that they have a structured process of data mining in place which would allow them to identify what is working on the current business structure and what is not, and make well-informed decision. As the main of goal of data mining is to produce information that was otherwise unavailable, it is also known as Knowledge Discovery from Data or KDD(Chung, 1999).
Data mining is a key element in today’s business environment. Below some commonly used data mining techniques are discussed(Data Methods, 2021):
Association is the technique where many data items are analysed and correlation between them are identified. This is used to discover the behaviour of the customer and what kind of product is more popular.
Classification is used to separate the data into groups. From the groups it is easy to distinguish the common behaviour and patterns within the group.
Clustering is done similar to classification but in this method instead to grouping data with similar properties, data set are separated by their uncommon features. Usually points of interest are identified and items clusters around the points.
If there are many data available, or data set available over a long period of time, pattern tracking method is used to identify the pattern within the data set. Pattern tracking can be used to infer future outcomes too, which goes hand in hand with prediction. Prediction can be used to combine different methods.
Anomaly analysis is used to find defects or outliers in the data. It identifies the data item that is unexpected in relation to other items. In business modelling fraud detection or mistakes can be discovered with this method.
Decision trees are predictive models that is effective in recognizing how the input data affects the output. Complicated systems can be made fathomable with the help of decision tree, which is known as random forest method.
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SPSS is a statistical software that is widely used in market research. Excel is the most commonly used data classification and organizing tool. However, in the recent times SPSS has garnered much attention. SPSS is getting popular because it is easy to use and can deal with much more complex data. It also has many additional features unavailable in other applications (Writeneed, 2021).
The benefits and drawbacks of using SPSS over Excel is discussed below:

	Benefits
	Drawbacks

	SPSS is user friendly
	

	It has many complex features unavailable in Excel
	

	SPSS has better accuracy and works in a faster speed than Excel
	It is costly, unlike Excel

	It has forecasting module
	It requires the user to educated on the new, complex features

	It can identify missing data
	It is not widely used

	It has more graphing tools and options available
	




[bookmark: _Toc88327966]Conclusion
In this project, several key elements of data management were discussed. It was seen that data warehousing, mining and interpreting the data through business intelligence are all important part of the process. Two unorganized data sets were given, and with the tools of Excel and SPSS software, important information was extracted. From the assessment it is clear that data mining will have more and more involvement in the business structure in the future. So it is necessary that businesses get adapted to the techniques and the staffs are well-educated.
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Unit Price and Shipping Cost
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Customers 
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Number of Customers	Male	Female	50	50	

Mean and Median Age of All Customers

Column1	
Mean	Median	Series 2	
Mean	Median	20.350000000000001	19	0	Column2	
Mean	Median	


Mean and Median Age of Customers who eat rice

Column1	
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Mean	Median	


Sales by Year
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Profit by Year

Profit	
2009	2010	2011	2012	421514.2799999995	370859.09000000043	384288.22999999934	345106.37999999931	Column2	
2009	2010	2011	2012	Column3	
2009	2010	2011	2012	
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