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[bookmark: _Toc29484568]1.0 Introduction
Sarn Halen office supplies and stationery retailers operating in Wales noticed that their profits fell in 2017. Still, they did not know the reason for their profit decline. This report will analyze the data they have, and make suggestions on how they will develop in the future to facilitate the company's decision-making. Excel software and Weka data mining tools will be applied in the process of problem-solving.
Part 1
[bookmark: _Toc29484569]2.0 Main findings
In this part, the main functions of Excel will be introduced, and the use process of Excel functions will be explained with examples
[bookmark: _Toc29484570]2.1IF function
[bookmark: _Toc29484571][bookmark: _Hlk25258557]2.1.1 The Definition of IF function
The IF function is one of the most popular functions in Excel, and it allows you to make logical comparisons between a value and what you expect. The IF function generally refers to a conditional function in software such as programming or Excel. It judges its "true" (TRUE) and "false" (FALSE) according to specified conditions. It returns the corresponding content according to the true and false values calculated by the logic.
[bookmark: _Toc29484572][bookmark: _Hlk25258969]2.1.2 The syntax rules for IF function
[bookmark: _Hlk25258933]The If function has the following formula: =IF(<Condition> , <True value> , <False value>)
So an IF statement can have two results. The first result is if your comparison is true, the second if your comparison is false.
For example, fx=IF(U2>0, "YES","NO") says IF(U2>0, then return YES, otherwise return NO).
The IF function analyze a test and returns a result in the case the test is TRUE and another one when the test is FALSE
Example：[image: ]
[image: ]
When the test is YES, it's because the profit is above 0.
When the test is NO, it’s because the profit is not above 0.
[bookmark: _Toc29484573]2.2 VLOOKUP function
[bookmark: _Toc29484574]2.2.1 The Definition of VLOOKUP function
Vlookup is a function of Excel built-in functions, which can be used to process data organized into columns. This function can be used to find the specified value in one column of data and return the corresponding value from another column.
[bookmark: _Toc29484575]2.2.2 The syntax rules for IF function
The If function has the following formula:
VLOOKUP(lookup_value, table_array, col_index_num, [range_lookup]) 
Example: There is a large database of order data, and users want to find out the profit of order just from their order ID number.
We can search the spreadsheet using the VLOOKUP function.
Click in cell Y5, and you will see the function working. "=VLOOKUP(Y4,B2:U9995,20,FALSE)"
The Y4 refers to the cell where users are going to input the ID number .
The B2:U9995,20 Part tells excel to search the 20th column of the table B2:U9995
The FALSE part is used for exact matches.

[image: ]
[bookmark: _Toc29484576]2.3 Pivot table
[bookmark: _Toc29484577]2.3.1 The definition of pivot table
Pivot table is a table used for statistics, which can be used to summarize the data of database, spreadsheet and business intelligence program. PivotTable has the function of summarizing, calculating data average and other statistical information. It can make these data more meaningful grouping, and attracts people's attention to useful information.
[bookmark: _Toc29484578]2.3.2 The application example of a pivot table
PivotTable can organically integrate data sorting, filter classification and summary, easily adjust classification and summary methods and flexibly display data characteristics in a variety of different ways. A PivotTable can transform various types of reports by moving the field position with the mouse.
We just need to insert the Pivot Table by using the original table. Put the proper field into proper column, and put profit into the value to calculate the sum of profit.
[image: IMG_256][image: ]
[bookmark: _Toc29484579]2.4 Charts and graphs
Using a chart can show the difference and positive and negative of data intuitively. It can provide convenience for operators to observe and analyze data and make decisions.
Pivot Table can be selected and insert the charts and graphs in the sheet.
Example:
[image: ]
[bookmark: _Toc29484580]2.5 The area of low or negative profit
In the perspective data table of these data, we can clearly see the aspects of profit and loss of this company.
[bookmark: _Hlk29453096]In the perspective data table of these data, we can clearly see the aspects of the company's profit and loss. In this company's furniture, office supplies, and technology, the reader can see the profit of Bookcase and Tables is negative, so the two sub-categories are losing money. The profit of Suppliers in Office Suppliers is negative, so the company is losing money in this regard. Profitability in fasteners of office supplies is lower than in other areas, so fasteners is a low-profit area.
[image: ]
[bookmark: _Toc29484581]2.6 Recommendations
From the pattern of the chart above, we can see that the company's Bookcases and Tables in Furniture and supplies in office supplies are at a loss, so this company should consider closing or reducing investment in these loss areas or coming up with specific measures To improve operations in these loss-making areas.
[bookmark: _Toc29484582]3.0The advantage of Excel
[bookmark: _Toc29484583]3.1Pre-processing
Generally, the first step of data processing is to pre-process the data so that these data can be made into the form suitable for the next data processing steps. The preprocessing function of Excel can be used to randomize rows, translate symbolic columns and clear some empty cells, invalid cells, cells with error text and other error data.
[bookmark: _Toc29484584]3.2 Analyze data
Excel can analyze data better. Users can use Excel to modify the presentation of data visually to make data presentation more visible, such as increasing soft shadow, 3D effect and changing transparency.
[bookmark: _Toc29484585]3.3Visualize the data
Excel can use chart to visualize data. In Excel, a chart can use a graph to represent any group of data, such as the pie chart, line chart, bar chart, etc. These graphics can convey data information more clearly and make information easier to use. Users can express data with any suitable pattern to maximize data visibility.

[bookmark: _Toc29484586]4.0 The reason for the company use Excel to make the decision
In this case, stationery retailer Sarn Helen's 2017 profit has declined compared to recent years. Still, they are not sure why this situation occurs, so it is impossible to make a corresponding decision to solve this problem. Although this company has a lot of information, but their information is disorganized and numerous, it is difficult to draw conclusions from this information. However, Excel is a tool that can quickly filter and integrate large amounts of data. Its functions such as IF, VLOOKUP, PIVOT TABLE, chart and graph can be used to filter data, classify data, calculate the sum of data segments, average, maximum, minimum. It’s convenient for the business manager to visualize this information saves the time. In this way, it is easier for business managers to draw conclusions from the information that has been processed by Excel and take corresponding measures in the corresponding sales field. If the company need to make decisions in the future, the company's managers should hire some employees who are good at using EXCEL and work closely with data analysis companies to facilitate the company's corporate decision-making.


PART 2
In this report, I will use the case of kwiwee Mart data to explain the functions of  Weka.
The main functions of Weka (pre-process, classify, associate and clustering) and how to use them will be shown below. 
[bookmark: _Toc29484587]5.0 Pre-process of Weka
In a data table, there are often many unsuitable or incompatible contents. During the preprocessing process of Weka, incompatible data and content in the data table can be quickly found out by Weka.
First, we need to change the file format of arff to the file format of csv
Then click the ‘open file’

[image: ]
[image: ]
Through Weka's prompt, we can see that the fifth line of the database does not conform to the format requirements, so the user can delete the data that does not conform to the format.
[image: ]
At this time, users can use the search and replace functions of Excel to find similar errors in this database and modify them.
[image: ]
[image: ]

After that, the data in the wrong format is corrected, and Weka can find the next error.
[image: ]
After repeating the above operations for several times, all existing format errors in the database will be corrected. Next, you can start the preprocessing phase of Weka by using the data in the database.
[image: ]

From this part of the preprocessing phase, reader can see the row to column of this database.
[image: ]
The database has 6826 rows and 21 columns.
[image: ]

In this part of the preprocessing stage, reader can see the name of each column of the database. When the user checks one of the items, they can see the details of the data in this item. The user also can remove data by clicking the item of attribute and clicking the ‘remove’ to analyze the data that they want to analyze.
[image: ]
[image: ]

The details of the data in the project include the number of times the text data in the data appears duplicate text and the maximum, minimum and average value of the data.
[image: ]

In this part of the preprocessing stage, the data will be displayed in the form of a bar chart to more intuitively show the number of text and data repetition in the database.
[bookmark: _Toc29484588]6.0 The classify of Weka
[bookmark: _Toc29484589]6.1 Linear regression
In the first step of Weka's classify, we need to delete some unnecessary data. User can check the first group to the seventeenth group of data in WEKA and remove them.
[image: ]
[image: ]
Click the Remove button, user can see that the items we checked are deleted, leaving only four sets of data: Sales, quantity, discount, profit.
[bookmark: _Hlk27586906]Then user can select Classify, then click the ‘choose’ button, find Linear regression in the function and click, and then click ‘start’. It will display the content of classify output in the white box called ‘Classifier output’.
[image: ]
[bookmark: _Toc29484590]6.2 Trees-J48
In the first step, user must classify the data in Excel. User need to select the 'profit' data, then click to sort and choose from the largest number to the lowest number. Then select the "profit" data again to filter
[image: ]
Use the filtering function to filter out the data greater than 0 in the Profit data, select it again, and change all these data to ‘Yes’.
[image: ]
[image: ]
Then select the remaining profit data and replace the number less than or equal to 0 with ‘No’.
[image: ]
As with the above steps, we need to check and delete unnecessary content in the pre-processing step first. Here we only need three sets of data: state, region, profit, so user click other data and remove the other data.
[image: ]
Then click 'Classify’ click 'Choose’ and select J48 in the trees. Click ‘start’, user can see the content of classify output.
[image: ]
In the diagram of output, user can find there are 8058 items are profitable, while the other 1936 items that are not profitable.
Then user choose the three elements: segment, city and sub-category.
At this time, we need to remove other data.
[image: ]
[bookmark: _Hlk28535095]Then click 'Classify' and click 'Choose' and select J48 in the trees. Click start, user can see the content of classify output.
[image: ]
Then we can right-click on 'trees J48' in the result list and then click on 'Visualize trees' to see the classified tree diagram.
[image: ]

[bookmark: _Toc29484591]7.0 Clustering
Clustering is an ancient data mining technology. This technology can identify similar data and is called segmentation, which is used to help users understand the data in the database. 
Here's how to use Weka's Clustering:
User should delete the data except Sales, Quantity, Discount, Profit in Pre-process, then click on ‘cluster’ then click on 'choose', then select 'SimpleKmeans' and then click on 'Start' to see the contents of the Cluster output.
[image: ]
The second step is to right-click ‘SimpleKMeans’ at the top and select ‘Properties’ to change the value in numCluster to 5.
[image: ] 
Then click ‘OK’ and then click Start to see the contents of the modified Cluster output again.
[image: ]
From Cluster 2 in the figure above, user can conclude that when this company chooses a discount of 0.7022, the company will suffer a loss.
[image: ]
In order to observe the data more intuitively, you can right-click the option in the result list, and select visualize cluster assignment.

[bookmark: _Toc29484592]8.0 Associate
Association is a function used to display the relationship probability between data items with a large number of data in various databases. In real life, it is mainly used to find relevance and sales relevance in various transaction data.
Next is how to use the function of Associate in Weka:
[image: ]
[bookmark: _GoBack]First, user can click on "associate" and then "choose" to select ‘Filterrdassociator’ and finally click "start" . User can see the content of associator output in the white box and the analysis of associate on the right.

[bookmark: _Toc29484593]9.0 Conclusion
This report mainly introduces the functions of IF, VLOOKUP, Pivot table, and charts in EXCEL software and uses these methods to find out the profit and loss areas of Kwikee-Mart office supplies company in Part 1. This data is presented in a graphical format so that Kwikee-Mart office supplies can analyze the data and quickly draw conclusions to support or close their loss-making sales areas.
In the second part, this report mainly introduces the functions (Preprocess, classify, associate and cluster) of this data mining tool of Weka and how to use these functions in actual operation. These functions can quickly analyze the data and find the underlying laws to extract more valuable information from the data. For example, the cluster function in Weka's data mining tool helps Kwikee-Mart office supplies companies figure out what discounts can make the company profitable.
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