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1.Introduction
I am a data analysis assistant, responsible for interpreting the data in the company's sales information. I usually use traditional software like Microsoft Excel™ for daily analysis and more specialized software such as Weka to mine the data. My management team asked me to analyse Kwikee Mart Office Supplies’ sales data, an Office Supplies retailer operating in the united states, look for areas where need to pay attention to. I will use Microsoft Excel™ to assess and analyse problems by using the function of IF, LOOKUP, PIVOT RTABLES, charts and graphs. In addition, I will use Weka to find out the areas that the company need attention.
1. Excel
2.1 Use the IF function to find any areas where profitability is low or negative.
IF function generally refers to the conditional function in program design or Excel software. It judges "true" and "false" according to the specified conditions, and returns the corresponding content according to the true and false values calculated logically or conditionally check values and formulas. Here are instructions of using IF function.
First of all, put "Low/Negative" into the cell which is next to “profit” and use IF function. The profit of Row 1 can be called U2, so if U2 Less than 0, U2 will be "Negative". The correct sentence will be = if (U2<0,"Negative"). However Low is also need to be considered too. So, we need another IF. If U2 < 50 and U2 > 0, we consider that U2 is Low or leave it blank. The correct sentence will be an If (and (U2 < 50, U2 > 0), "Low", ""). If we want to get the result of any areas where profitability is Low or negative, the two conditions must be met. So, it would be =IF (U2 < 0, "Negative", IF (AND (U2 < 50, U2 > 0), "Low", ""))
[image: IF]
Through IF function, we can know that most profits are low or even negative. But we can’t know the outcome of the whole profit, only help us to predict profit is more likely to be low.
2.2 Use LOOKUP to find out the region of Row 100.
The Microsoft Excel LOOKUP function returns a value from a range (one row or one column) or from an array. The LOOKUP function is a built-in function in Excel that is categorized as a Lookup or Reference Function. It can be used as a worksheet function (WS) in Excel. It can be used to check data, quickly import data between multiple tables and other functions. 
The correct sentence will be =VLOOKUP (X1, A2:U9995,13, FALSE In this sentence, X1 refers to the cell where you are going to input the outcome. A2:U9995 included all cells. In addition, region is in the row 13 and FALSE is a fixed format, used for exact matches. [image: LOOKUP]
Through VLOOKUP function, we can easily know each ID’s detail.
2.3 Use Charts and Graphs to compare sales with profit Row 1 to Row 31.
The function of Charts: Show the changes in data over time, or comparisons between different projects and the relationship between each item and the whole, comparing the value of each category in the sum. And the Percentage Charts: compare the values of each category in the sum as a percentage.
Here are the instructions of using charts to compare sales with profit Row 1 to Row 31. First of all, highlight the sales of Row 1 to Row 31 which will be R1 to R32. And press and hold the control button. Then highlight the profit of Row 1 to Row 31 which will be U1 to U32. Now all the data we need are graphed. Then click on the insert tab and choose the chart. [image: QQ图片20200107221008]
The function of Graphs: show the trends in time or category and the percentage line graphs shows the trend of each value over time or category as a percentage.
[image: QQ图片20200107221258]
Charts and graphs help us to know the comparison and the trend of sales and profit. As we can see from chart and graph, sales are pretty good while most profit are low or even negative. And from graph, we found out Row 28 have the highest sales and lowest profit. The reason for this is that the discount on this order is too large. 
2.4 Make a PIVOT TABLES included region, order id and sum of profit.
PIVOT TABLE is a simple tool for sorting, summarizing and merging data. It improves the efficiency of getting a Excel report. Excel PivotTables quickly summarize, analyze, browse, and display data for multi-dimensional representation of the original data. In addition, PivotTables cover almost most of the uses in Excel, whether it's charting, sorting, filtering, computing, functions, etc. last but not least, data group processing. 
[image: ][image: ]
We set discount as filters, we can choose the number of discount and see what happened. Through PIVOT TABLE, we can know if the discount overweight 0.3, the total sum of profit will be negative. In addition, as we can see from weka that technology products made best profit.

2. Weka
3.1 Preprocess
Weka is an open data mining platform. It included a lot of specific machine learning algorithms, which can be upgraded to numerous data mining work: preprocessing a large number of correlative data massage based on some new interactive interfaces. In addition, it can also carry out data visualization, clustering, regression and system processing at the same time while doing others. Through this process, it’s easy to integrate own algorithm or use Weka methods to carry out these visualization tools.
Open the Weka explorer menu and load kwikeemart.csv file. Your output will look like the picture below. In the left section of the Explorer window, it outlines all of the columns in your data and the number of rows of data supplied. Choose the attribute in the left and selected attribute will change. In addition, there's a visual way of examining the data, which you can see by clicking the Visualize All button. Click on edit, you can see all the data you have. What’s more, you can all steps you have done in the Log next to the little weka.[image: }C`LK2J8](I~HYC]KVRDT@3]
3.2 Classify
Click Classify and choose the LinearRegression of the function. According to Jason Brownlee, “Linear regression only supports regression type problems”. Linear regression works by estimating the coefficients of the line or hyperplane best suited to the training data. It is a very simple regression algorithm, fast training speed.
As we can see from the screenshot, it has created an algorithm to work out profit base on our data. Weka isn’t just about outputting a single number. It’s about identifying patterns and rules. It’s to create a model that detect patterns, predict output. The profit will be 62.126 multiply by the number of Bookcase, Supplies, Fasteners etc and plus to 70.559 multiply by the number of Fasteners etc and plus to etc. And set a filter to sub-category, and only select the category you want. For example, select Bookcase, and make a sum of the quantity. And turn out, the quantity of Bookcase is 868. Then figure out all the quantity of each sub-category, the profit can be work out which help us to predict. 
[image: ]
3.3 Decision tree
Choose the PEPTtree of the tress, and the decision tree come out. According to Jason Brownlee, “decision trees can support classification and regression problems”. As we all know, decision trees have recently been called classification and regression trees. They evaluate a data by creating a tree, starting at the root of the tree and moving downs to leaves until a prediction can be made. Decision tree will be clearer if only select some enough data. As you can follow the root to the leaves, it split from sub-category to two sales by greater than or less than or equal to a number. And so it goes in the following leaves. Decision tree allows us to see the clear classification and comparison.
[image: ]

3.4 Cluster:
Cluster is the process of grouping a collection of physical or abstract objects into classes made up of similar objects. In other words, clustering refers to classify specific objects or things based on the fundamental feature. Cluster analysis is a method of grouping samples according to data similarity without given classification.
Different from the classification model, which needs to use the training data composed of class mark samples, the clustering model can be built on the data without class mark, which is an unsupervised learning algorithm.Click on the Cluster tab. Then click Choose and select SimpleKMeans from the choices that appear. Then click on Start tab to run the clustering algorithm. Your output should look like the picture below.

[image: ]
[image: ]
[bookmark: _GoBack]The output is telling us how each cluster comes together, with a "1" meaning everyone in that cluster shares the same value of one, and a "0" meaning everyone in that cluster has a value of zero for that attribute. Numbers are the average value of everyone in the cluster. From the output we can draw some conclusion. Cluster 0: Furnishing have the best sales and the profit. Cluster 1: Paper have the highest discount which made the profit negative. There is another interesting way to examine the data in these clusters is to inspect it visually. click on the Result List section of the Cluster tab. One of the options from this pop-up menu is Visualize Cluster Assignments. A window will pop up like the picture below you can see them visually.
[image: ]
3.5 Association
Click the “Associate” tab in the Weka Explorer. Click Choose and select FilteredAssociator from the choices that appear. Click the “Start” button to run algorithm on the dataset.
Association reflect the interdependence and association between things. They are an important technique of data mining, which is used to mine the correlation between valuable data items from a large amount of data. For example, this process analyzes a customer's buying habits by finding connections between different items in the basket. By understanding which items are often bought together, the discovery of this correlation can help retailers develop marketing strategies. Other applications include price list design, product promotion, product emissions, and customer segmentation based on purchase patterns. You can get rules such as "the occurrence of certain events causes the occurrence of others" from the database by association.
[image: ]
4. Conclusion
Excel has powerful data processing and analysis functions and it’s easy to handle. Through IF function, we know that most profits are low or even negative, and from chart and graph, we also know that even the sales are good, the profit still low or negative. Last, from PIVOT TABLE, we know when the discount is over 0.3, the profit is negative. However, there are many discounts are over 0.3. Through Classify, we can know the profit is negative in the end which means the company is not making money. Through Cluster, we can know Cluster 1 overweight Cluster 0, however, Cluster 1 is loss which also means the company is not making money. In a word, the company is not making money.
5. Recommendations
Here are three recommendations for company to boost profit. First, reduce discounts. If the discount of product is too high, no matter how large the sales is, profit will be negative. Second, make higher quality products. Attract customers with high-quality goods, not through low prices. Last but not least, focus on the sale of technical products, cause this kind of product made best profit.
Reference:
1. Jason Brownlee (2016) How To Use Classification Machine Learning Algorithms in Weka
2. Jason Brownlee (2016) How To Use Regression Machine Learning Algorithms in Weka
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