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Executive Summary 
This report investigates the probable causes for a reduction in profits experienced by Canada Shopper, an online retailer operating in Canada. Using a range of formulas in Excel, I have established three key areas which Canada Shopper need to review, in order for them to increase their profits. These include; their returns, especially regarding high/critical priority orders, discounts and deliveries. I have also used WEKA as a data mining tool to further investigate any relations between the sales, customer segments and product categories. From this I found that the RandomTree algorithm was the best method of prediction as it gave an accuracy of 99.8%. The SimpleKMeans algorithm detected a cluster within these areas which Canada Shopper should further look at, to help them improve their profits. I have also analysed the effectiveness of Excel and WEKA as tools for data analytics.
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[bookmark: _Toc500449961]Part 1 - Excel
[bookmark: _Toc500449962]Recognising the problem
Between 2013 and 2016, Canada Shopper, an online retailer operating in Canada, noticed a reduction in their profits. Canada Shopper have provided my company with Excel records of their sales which includes data such as; order date, priority and quantity, sales, discounts, profits, shipping methods and cost, unit price, customer segments, product categories and returns. 
[bookmark: _Toc500449963]Defining the problem
The reason for Canada Shopper’s reduction in profits is currently unknown. It is for this reason that Canada shopper have reached out to myself, in order to help them analyse the information they have and provide recommendations on how they can engage with analytics in the future to better inform their decision-making process. I aim to identify a solution that Canada Shopper can employ in their existing infrastructure which includes Excel records on sales which are populated daily by their sales system.
[bookmark: _Toc500449964]Structuring the problem
Using Excel, I will be inputting a range of formulas to establish an understanding of areas where Canada Shopper are losing profits. I will be investigating; the sales and revenue to understand the position of the business, returns to find if a high volume of orders are being returned and whether these are high/critical priority orders, profits and discounts to find the number of discounts being given and whether or not they are being given at a loss and deliveries to establish an understanding of the most expensive shipping method and how often this method is being used. I will be utilizing the Economic Order Quantity Model to minimize costs by understanding the inventory along with an ABC analysis to place product categories into classes. I will also be forecasting using moving averages and weighted moving averages. I will be displaying all of my main findings on a tab titled dashboard. 
[bookmark: _Toc500449965]Analysing the problem
Firstly, to achieve my objectives, I carried out basic excel formulas on a Sales and Revenue Tab, in order to gage how much of a reduction in profits Canada Shopper were experiencing. Further analysis is required at this point to determine the reason for the reduction in profits. 
I then created a Returns Tab on which I used more complex formulas to find out whether the returns were linked to the reduction in profits. As I was provided with the returns data on a separate spreadsheet to the rest of the data, I needed to carry out a VLOOKUP in order to link the data together. I used the Order ID to link the returns data to the rest of the data. The formula I used for this is ‘=IF(ISNA(VLOOKUP(G2,Order_IDs_of_returns,2,FALSE)),"No Return",VLOOKUP(G2,Order_IDs_of_returns,2,FALSE))’. I chose to combine the VLOOKUP with ISNA so that I could name the cell, as demonstrated by Image 1. I found that 7% of orders were returned by calculating the total returns and calculating that as a percentage of total orders, as demonstrated by Image 2. Although this is not a high percentage, Canada Shopper need to aim to reduce the number of customers unsatisfied with their order, as these customers may not purchase from Canada Shopper again. This could lead to a further reduction in profits. 
Within the Returns Tab, I chose to investigate how many high/critical priority orders were returned. To do so, I calculated the number of high/critical priority orders using the formula ‘=COUNTIF(Q2:Q8400,"high")*OR(COUNTIF(Q2:Q8400,"critical"))’, as demonstrated by Image 3. The number of high/critical priority orders amounted to 1768, which showed to be 21% of the total orders, as demonstrated by Image 4. This shows that a high volume of the total orders are high/critical priority orders. Using the formulas ‘=IF((AND(H2:H8400="Returned",Q2:Q400="Critical")),"Yes","No")’ and ‘=COUNTIF(T2:T8400,"Yes")’ I calculated the total number of critical orders that were returned, which amounted to 169, 10% of high/critical priority orders. This is demonstrated by Image 5.  Again, using the formulas ‘=IF((AND(H2:H8400="Returned",Q2:Q400="High")),"Yes","No")’ and ‘=COUNTIF(W2:W8400,"Yes")’, I calculated that 181 high priority orders were returned, also 10% of high/critical priority orders. This is demonstrated by Image 6. This showed that 20% of high/critical priority orders were returned. As high/critical priority orders are the orders of most importance, the fact that 20% of these orders were returned shows that a vast amount of customers were unsatisfied with their order. These orders were important orders, therefore the customer will not have taken the decision to return the order lightly and it is likely that these customers will not purchase from Canada Shopper in the future. Canada Shopper need to place more emphasis on ensuring that there is no reason for high/critical priority orders to be returned, in order to reduce these figures and increase customer loyalty and therefore, increase profits. 
I then created a Profit and Discount Tab where I investigated the number of discounts given at a loss. Firstly, I used the formula ‘=IF(A2>0,"Profit","loss")’, to differentiate between the profits and losses, as demonstrated by Image 7. Then, using the formula ‘=IF(F2>0, "Discount","No Discount")’, I determined where discounts were given. Using the formula ‘=COUNTIF(I2:I8400,"Discount")’, I found that of 8399 orders, 7643 were given discounts, as demonstrated by Image 8. This shows that almost all orders were given a discount. Due to the reduction in profits Canada Shopper are experiencing, it is important that they review the number of discounts given and reduce this figure in future. This will help Canada Shopper to increase their profits. Then using the formula ‘=IF((AND(D2:D8400="loss",I2:I400="Discount")),"Yes","No")’, I calculated whether or not the discount was given at a loss, as demonstrated by Image 9. Using the formula ‘=COUNTIF(K2:K8400,"Yes")’, I found that 3914 discounts were given at a loss. This amounts to 47% of orders being given discount at a loss. This is demonstrated by Image 10. This is a huge amount of orders being given discount at a loss. Canada Shopper need to greatly reduce the number of discounts that they are offering and review the areas where a discount has been given at a loss. This will help Canada Shopper to increase their profits. By using the drop-down filter option, as demonstrated by Image 11, I was able to compare the discounts given in 2013 and the discounts given in 2016. I found that the number of discounts given at a loss in 2013 and 2016 were very similar as demonstrated by Image 12. This shows that Canada Shopper have not effectively reviewed this area over the last 4 years. In doing so, they will improve their financial position. 
Next, I decided to investigate whether deliveries were linked to the reduction in profits. On a new Deliveries Tab, I calculated the average shipping cost, using the formula ‘=AVERAGE(B2:B8400)’, which amounted to £13. This enabled me to determine which deliveries were high cost deliveries. Setting the value of high cost deliveries a little over the average shipping cost, I used the formula ‘=IF(B2>15,"High","Low")’, to differentiate between the delivery costs. This is demonstrated by Image 13. The total high cost deliveries amounted to 1892, 23% of total deliveries, as demonstrated by Image 14. This shows that a vast amount of deliveries are at a high cost. Canada Shopper need to reduce their number of high cost deliveries and will in turn see an increase in profits. Using the formula ‘=IF(D2="High",A2,"")’, I was able to determine the delivery method of the high shipping cost, as demonstrated by Image 15. From this I calculated that there were 714 high cost regular air deliveries, 1061 high cost delivery truck deliveries and 117 high cost express air deliveries. As delivery truck deliveries amount to the most high cost deliveries, I investigated this further. Using the formula ‘=I2/F2’, I found that high cost delivery truck deliveries amounted to 56% of total high cost deliveries and 13% of total deliveries, as demonstrated by Image 16. Canada Shopper need to review the reason for the high cost that comes with these deliveries. The reason for these costs within delivery truck deliveries could be due to partially filled delivery trucks. If Canada Shopper are sending out delivery trucks which could be carrying a greater amount of orders on the following day for example, then Canada Shopper should review their delivery process. Canada Shopper, could for example, increase express delivery charges to help cover the cost of sending out partially filled delivery trucks, in order to maintain offering quick delivery services.  
[bookmark: _Toc500449966]Interpreting results and making a decision
To enable myself to prioritize and label inventory, I carried out an ABC analysis. An ABC analysis is based on the Pareto Principle, also known as the 80/20 rule, which states that “20 percent of people do 80 percent of the work, or that you get 80 percent of value out of 20 percent of the items in your inventory” (GetApp, 2014). An ABC analysis usually has 3 levels of categories which are given a high value, moderate value and low value. Each category is managed separately based on the assigned value, with the most attention given to category A. I carried out an ABC analysis on the product categories of Canada Shopper. This is demonstrated by Image 17. Class A items represent around 70%-80% of total value usage, therefore in my ABC analysis, Technology at 49% and Furniture at 28%, together made up category A. Class B items represent around 20%-30% of total value usage, therefore in my ABC analysis, Office Supplies at 22%, is classified as category B. Class C items represent around 5% of total value usage. In my ABC analysis, I did not have a product category that would fall into Class C. It is for this reason that my ABC analysis only has a class A and Class B. From this analysis, Canada Shopper need to prioritize their technology products and their furniture products by; placing more emphasis on supplier development for Class A items, introducing tighter physical inventory control for Class A items and take care in forecasting their Class A items, as these make up the most total value usage. It is important that Canada Shopper maintain accurate records of their inventory as this is crucial for precise decision making. 
To minimize costs, I followed the Economic Order Quantity Model, developed by Ford W. Harris. Although based on assumptions such as; relatively uniform and known demand rate, fixed item cost, fixed ordering and holding cost and lead time is known and constant, the EOQ Model has proven to be robust in practice. The EOQ Model uses the formulas ‘(Annual demand/Number of units) x Set-up or order cost per order’ and ‘(Order quantity/2) x Holding cost per unit per year’. Firstly, I calculated the demand rate by dividing the average sales by 4, to get the average sales for 1 year. This gave me a figure of 444, as demonstrated by Image 18. By calculating the average total unit price for one year to be £187605, I could calculate the set-up cost as 70% of this figure and the holding cost as 30% of this figure. Therefore, the set-up cost is £131323 and the holding cost is £56281, as demonstrated by Image 19. I could then put these figures into the Economic Order Quantity Model. This is demonstrated by Image 20 and Image 21. The final graph of cost vs quantity showed that as quantity increases, set-up cost decreases and holding cost increases, therefore, total cost initially decreased as quantity increased, but as quantity increased further, total cost increased, due to the increased holding cost. This is demonstrated by Image 22.
As the underlying basis of all decisions and a process of predicting future events, short-range demand forecasting was the next step which I undertook. This allowed me to predict sales of existing products and to predict future customer demand. Forecasting is important for good supply-chain management, good customer service and good capacity planning. I used the Moving Averages Method which is a series of arithmetic means. This uses the formula ‘Moving Average= (The sum of demand in previous n periods) /n’. Using the drop-down bar, I was able to view the sales data by selected weeks, as demonstrated by Image 23. By calculating the total sales for the last 9 weeks, I was able to forecast future weekly sales using the moving averages formula. This is demonstrated by Image 24. I then used the Weighted Moving Averages Method, as this adjusts the Moving Averages Method to more closely reflect data fluctuations. The formula for this method is ‘Weighted Moving Average= The sum of (weight for period n) x (demand for period n)’. This provided more accurate sales data, as demonstrated by Image 25, however, more experience in setting weights could have provided more accurate results. 
Finally, I created a Dashboard Tab, on which I included all key findings in the form of pivot tables and graphs. Image 26 demonstrates an inventory graph and a forecasting graph. Image 27 demonstrates the total profit for 2013 vs the total profit for 2016. Image 28 demonstrates the sum of discounts given vs the sum of discounts given at a loss and the sum of discounts given at a loss as a percentage of discounts given. Image 29 demonstrates the percentage of high/critical priority orders returned. Image 30 demonstrates the high cost deliveries statistics.
[bookmark: _Toc500449967]Implementing the solution
In order for Canada Shopper to increase their profits, the need to review a number of areas and introduce new processes which will improve their areas where they are losing profits. Firstly, Canada Shopper need to ensure that all orders sent out are of a high standard and that there is no reason for their customers to return their orders. Carrying out surveys on returned items to see why the customer has returned the order will help Canada Shopper introduce new processes to help minimize these issues. This will help Canada Shopper increase their customer loyalty and therefore increase their profits. Secondly, Canada Shopper need to reduce the number of discounts which they offer and review orders which have been given a discount, but made a loss. Reducing discounts will offer a quick solution to help Canada Shopper increase profits. Lastly, Canada Shopper should review their shipping methods as a vast amount of deliveries are at a high cost to the company. This could be improved by ensuring that as many orders are being sent out in one shipment as possible, to allow for the greatest efficiency. By reviewing these areas and introducing new processes, Canada Shopper should see improvements in their profits.
[bookmark: _Toc500449968]Part 2 – Data Mining
“Data mining is the analysis of (often large) observational data sets to find unexpected relationships and to summarise the data in novel ways that are both understandable and useful to the data owner” (D. J. Hand, 2001). I will be following the CRISP – DM approach to data mining using business intelligence. CRISP – DM stands for cross-industry standard process for data mining. “Business Intelligence (BI) is an umbrella term that combines architectures, tools, databases, applications, and methodologies. Its major objective is to enable interactive access (sometimes in real time) to data, enable manipulation of these data, and to provide business managers and analysts the ability to conduct appropriate analysis” (Sharda, 2014). I will be using WEKA as data mining tool. 
[bookmark: _Toc500449969]Business Understanding 
In the spreadsheet, I found three key areas that Canada Shopper need to review, in order to improve their profits. These were; their returns, especially those which are high/critical priority, their discounts and their deliveries. I will be using WEKA as a data mining tool, to investigate other areas, which may be the cause of Canada Shopper’s reduction in profits. 
[bookmark: _Toc500449970]Data Understanding
Firstly, pre-processing is required. This is also known as data cleaning. WEKA is a tool that likes data in a very structed format, therefore, any anomalies need to be eliminated. This cleaning process must be carried out before moving onto stage three, data preparation. 
[bookmark: _Toc500449971]Data Preparation
At this stage I will be constructing a data set from Canada Shopper’s spreadsheet, to be used for exploration and modelling. Image 31 demonstrates a taxonomy for data mining tasks, created by the Pearson Education Limited board 2014. 
[bookmark: _Toc500449972]Classification
Prediction tells us the nature of future occurrences of certain events, based on what has happened in the past. This can also be referred to as classification when using nominal/categorical data. Classification is a supervised approach, meaning that we know the inputs and outputs. The classification technique that I will be using is decision tree analysis.
[bookmark: _Toc500449973]Regression
Prediction can also be referred to as regression when using real numbers, numerical data. Regression is also a supervised approach. 
For Classification and Regression, the columns which I will be extracting for data preparation will be; product category, customer segments and sales. This means that my data uploaded into WEKA will contain both categorical data and numerical data. This is demonstrated by Image 32 and Image 33.
[bookmark: _Toc500449974]Clustering
Clustering identifies the natural groupings of things based on their known characteristics. Clustering is an unsupervised approach which uses segmentation. I will be using the same data set for clustering as I used for classification and regression. 
[bookmark: _Toc500449975]Association
Association is an unsupervised sequence analysis technique which finds the commonly occurring groupings of things. I will be using the same data set for association as I used for classification and regression. Only nominal data can be input into association, therefore I used a numerical to nominal technique to allow this data set to be in put at this stage.
[bookmark: _Toc500449976]Model Building
I will be using the training set test option throughout this data mining process.
[bookmark: _Toc500449977]Classification
At this stage, I classified the data into a decision tree format. I used 4 algorithms which were; DecisionStump, REPTree, J48 and RandomTree. 
[bookmark: _Toc500449978]Regression
The algorithm which I used for Regression was LinearRegression. 
[bookmark: _Toc500449979]Clustering
The algorithm which I used for clustering was SimpleKMeans.
[bookmark: _Toc500449980]Association
The algorithm which I used for association was Apriory. This algorithm will not accept numerical data, which my data set contained. This meant that I needed to convert this numerical data into nominal data, as demonstrated by Image 34. 

[bookmark: _Toc500449981]Testing and Evaluation
[bookmark: _Toc500449982]Classification
The DecisionStump algorithm gave an accuracy of 56% which is very low. The confusion matrix demonstrated a low true positive rate. This is demonstrated by Image 35. The REPTree algorithm gave an accuracy of 64%, still very low. The confusion matrix demonstrated again a low true positive rate. This is demonstrated by Image 36. The j48 algorithm gave another low accuracy of 61% and the confusion matrix demonstrated this by showing a low true positive rate. This is demonstrated by Image 37. Lastly the RandomTree algorithm gave an accuracy of 99.8% and the confusion matrix demonstrated this by show a high true positive rate. This is demonstrated by Image 38. As this was the best algorithm, I visualized it as a tree diagram, as demonstrated by Image 39.
[bookmark: _Toc500449983]Regression
The LinearRegression algorithm gave an accuracy of 30%, demonstrated by the correlation coefficient in Image 40.
[bookmark: _Toc500449984]Clustering
The SimpleKMeans algorithm gave a high number of clustered instances at cluster number 1. This is demonstrated by the 45% clustered instances in Image 41.
[bookmark: _Toc500449985]Association
The Apriory algorithm showed errors in my work as no rules were found. This is demonstrated by Image 42.
[bookmark: _Toc500449986]Deployment
[bookmark: _Toc500449987]Classification
Out of 4 algorithms, 3 gave a low accuracy of around 60%. The RandomTree algorithm gave an accuracy of 99.8% which is very high. It is for this reason that this is the best algorithm for this set of data. With these results, Canada Shopper can better understand future events, based on their past data. 
[bookmark: _Toc500449988]Regression
The accuracy 30% is low which means it is unlikely that future instances predicted will occur. 
[bookmark: _Toc500449989]Clustering
Canada Shopper should further investigate cluster number 1 as natural grouping occurs here.
[bookmark: _Toc500449990]Association
As no rules were found, there can be no follow-up based on these results. This could be due to errors in my work or that there are no associates in this data set. 


[bookmark: _Toc500449991]Conclusion
A number of areas have been established which Canada Shopper need to review. These combined techniques should improve the efficiency and effectiveness of decision making by managers. To compare the effectiveness of Excel vs WEKA as a tool for data analytics, Excel proved to be much more efficient and easier to use when pre-processing, analysing and visualising the data. WEKA was slow due to the volume of data and required completely clean data. I was unable to achieve certain results from WEKA which I had hoped to, but did not experience any issues when using Excel. 
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2| 21335 1521767.96 -0.01%[loss 1 26154 004 41719 025 Discount 7543 Yes
3| 4781 003% Proft 1012302 007 Discount No
4 wn 0.00% Proft 24457 001 Discount No
5| 119897 0.08% Proft 496575 008 Discount No
6 3094 0.00% Proft 39427 008 Discount No
7 s 0.00% Profit 14669 005 Discount No
8 5404 000% loss 9354 003 Discount Yes
9| 12770 001% Profit 905,08 009 Discount No
0] 6952 -0.06% loss 278182 007 Discount Yes
1] 2263 -001% loss 22841 007 Discount Yes
12| 16685 -001% loss 19685 001 Discount Yes
1343 000% loss 12456 004 Discount Yes
14 13472 001% Profit 71684 0 No Discount No
B 1144 001% Profit 147433 004 Discount No
B -an 000% loss 8051 002 Discount Yes
17| 7291 0.05% Profit 181549 003 Discount No
18 9380 001% Proft 24826 007 Discount No
19 4072 003% Profit 446223 004 Discount No
| 48104 -0.03% loss 663784 025 Discount Yes
21 168 000% loss 834904 006 Discount Yes
22| 335 0.02% Proft 2480921 001 Discount No
23| 269 0.00% Proft 5903 01 Discount No
a7 000% loss 9748 005 Discount Yes
5| 17288 -001% loss 51183 01 Discount Yes S
<« Returns | Returns PT | Sales and Revenue it and Discount | Profit and Discount PT | Deliv ... & < v
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2 = fe || =COUNTIF(12:18400,"Discount") -
E F G H | J K L b=
1 [Sales  Discount Total Discount Discount Range Discount given Amountof discounts given_Discounts given at a loss  Total number of dicounts given ata loss Percentage of orders giv|
2| 26154 004 41719 025 Discount Ives 3914
3| 1012302 007 Discount No
4 amas 001 Discount No
5| 436575 008 Discount No
6 39427 008 Discount No
7| 14669 005 Discount No
8 9354 003 Discount Yes
9| 90508 009 Discount No
10| 278162 007 Discount Yes
1] 22841 007 Discount Yes
12 19685 001 Discount Yes
13 1245 004 Discount Yes
14 71684 0 No Discount No
15| 147433 004 Discount No
6] 8061 002 Discount Yes
17 181549 003 Discount No
18 2482 007 Discount No
19 446223 004 Discount No
20| 663784 025 Discount Yes
21| 834904 006 Discount Yes
22| 2480921 001 Discount No
23| 5903 01 Discount No
24 94 005 Discount Yes
5| 5118 01 Discount Yes S
<« Returns | Returns PT | Sales and Revenue it and Discount | Profit and Discount PT | Deliv ... & < v
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K2 = £ ((AND(D2:D8400="10s", 12:1400="Discount")),"Yes","No") v
E F G H | J K L b=
1 [Sales  Discount Total Discount Discount Range Discount given Amount of discounts given Discounts given ata loss_Total number of dicounts given ata loss Percentage of orders giv|
2| 26154 004 41719 025 Discount 754 3914
3| 1012302 007 Discount No
4 amas 001 Discount No
5| 436575 008 Discount No
6 39427 008 Discount No
7| 14669 005 Discount No
8 9354 003 Discount Yes
9| 90508 009 Discount No
10| 278162 007 Discount Yes
1] 22841 007 Discount Yes
12 19685 001 Discount Yes
13 1245 004 Discount Yes
14 71684 0 No Discount No
15| 147433 004 Discount No
6] 8061 002 Discount Yes
17 181549 003 Discount No
18 2482 007 Discount No
19 446223 004 Discount No
20| 663784 025 Discount Yes
21| 834904 006 Discount Yes
22| 2480921 001 Discount No
23| 5903 01 Discount No
24 94 005 Discount Yes
5| 5118 01 Discount Yes S
<« Returns | Returns PT | Sales and Revenue it and Discount | Profit and Discount PT | Deliv ... & < v
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m2 = fe | =sum(L2/8399)
J K L M o P
1 |Amount of discounts given _Discounts given at a loss _ Total number of dicounts given at a loss Percentage of orders given discountat a loss 2013 Discounts _ Discount Given
2 7543 Yes 3914 7] 007 Yes
3] No 0 No
4 No 009 Yes
5] No 01 Yes
6 No 01 Yes
7] No 01 Yes
8 Yes 001 Yes
9] No 004 Yes
1] Yes 001 Yes
1 Yes 004 Yes
12] Yes 003 Yes
iEl| Yes 004 Yes
i No 006 Yes
15 No 001 Yes
16 Yes 008 Yes
17 No 008 Yes
18] No 001 Yes
19 No 001 Yes
2] Yes 01 Yes
21] Yes 004 Yes
2| No 002 Yes
23] No 009 Yes
24 Yes 009 Yes
2| Yes 004 Yes
<« Returns | Returns PT | Sales and Revenue Profit and Discount PT | Deli ... @ <
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A B & D E F [ H i J 1 K L M5

1| RowiD_| OrderI,| OrderDate | Order Priorit: | Order Quantit Sales | Discour*| ShipModr_|  Profit —| UnitPric—_| Shipping Cos* | CustomerNam~|  Province
2| 4] sort Oldestto Newest Low 3 26154 0.04 Regular Air 213.25 3894 35 Muhammed Macintyr Nunavut
2] nenestto e High 49 10123.02 0.07 Delivery Truck 5781 208,16 68.02 Bany French Nunavut

4| Ay cortNewssttoOldes High 27 24457 001 Regular Air 4671 869 299 Bamy French Nunavut

5 Sort by Color > High kil 4955.7595 0.08 egular Ar 1198.97) 195.99 399 Clay Pozendal  Nunawut

6 Not Specified 19 39427 0.08 egular Ar 3084 2178 594 Carlos Saltern Nunavut

7 Not Speciiied 21 148,69 0.05 Regular Ar 443 6.64 495 Carlos Saltern Nunavut

8 High 12 9354 0.03 Regular Ar 5414 73 7.2 Carl Jackson Nunavut

] Date Fiers , High 22 40508 003 Regular Ar 122.70 4278 622 Carl Jackson Nunavut

10 - High 21 278182 0.07 Express Air -695.25 138,14 35 Monica Federle  Nunavut

11 Search (A1) 2V Low 44 228.41 0.07 Regular Ar 225,38 49 833 Dorothy Badders  Nunawut

12 e Al Medium 5 196,85 001 Regular Ar 166,85 428 618 Neola Schneider  Nunavut

13 Medium 32 12456 0.04 Regular Ar 1433 395 2 Neola Schneider  Nunavut

14 Not Specified 32 71684 0 Regular Ar 13472 2178 594 Carlos Daly Nunavut

15 Not Specified El 147433 0.04 Regular Ar 11445 4298 361 Carlos Daly Nunavut

16 Not Specified 15 80.61 0.02 Regular Ar -472) 528 299 Claudia Miner Nunavut

17 Medium % 1815.49 0.03 Regular Ar 78291 3989 304 Neola Schneider  Nunavut

18 Not Specified 16 248,26 007 Regular Ar 9340 1574 139 Allen Rosenblatt  Nunavut

19 Ciitcal 44 4462.23 0.04 Delivery Truck 44072 100.98 2622 Sylia Foulston  Nunavut

20 Ciitcal 11 663,784 025 Rregular Ar -481.04 737 69 SylviaFoulston  Nunavut

21 Low 15 834904 0.06 Pregular Ar 1168 65.99 526 Jim Radford Nunavut

22 Low 18 24809205 0.01 Regular Ar 31358 155,99 899 Jim Radford Nunavut

23 o Cancer | | Not Specified 13 593 0.1 Express Air 26.92 369 05 Carlos Softero Nunavut

24 Not Specified 21 97.48 0.05 Regular Ar -.77) 471 0.7 Carlos Soltero Nunavut -

3 Orders | Users | Returns | ReturnsPT | Salesand Revenue | Profitand Discount | Profitand ... () < v

Ready Average: 8.34625908  Count: 8400  Sum: 750419.23 [21] + 100%
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Ac2 = £ ((AND(AA2:AA8400="L055" P2:P3400="Yes")),"Yes","No") v
X N z AA AB AC AD AE Al

1 |Discount given at a loss 2016 Total Dicounts given at a loss 2016_Profit 2013 Profit or Loss Total Profit 2013 Discount given at a loss 2013 Total Discounts given ata loss 2013

2 [No 956,00 3350 Proft 434539 1011

3 [No 23627 Loss No

4 No 80,44 Proft No

5 No 118.94 Profit No

6 Yes 51407 Profit No

7 No 8768 Profit No

8 Yes 68.22 Loss Yes

3 |Yes 175958 Loss Yes

10/No 6121 Loss Yes

11 /No 118,08 Profit No

12|No 27178 Profit No

13 Yes 85408 Profit No

14/No 388 Loss Yes

15 Yes -191.22 Loss Yes

16 No 12901 Loss Yes

17 Yes 19344 Loss Yes

18 Yes -4310 Loss Yes

19 Yes 11676 Loss Yes

20 No 16095 Loss Yes

21 No 20961 Loss Yes

22|No 37236 Profit No

23 No 56,23 Proft No

24/No 124025 Profi No

2 No 53323 Loss Yes S

» | Orders | Users | Returns | ReturnsPT | Salesand Revenue | Profit and Discount | Proftand ... () < v
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02 - £ (82515, "High","Low") v
A B © ] E F G 2

1 Shipping Method Shipping Cost Average Shipping Cost High or Low shipping Cost _Delivery Method of High Shipping Cost Total High Cost Deliveries Total High Cost deliveries as percent

2 |Regular Air 35 1 Reqular Air 1892

3 | Delivery Truck 66.02 Figh Delivery Truck

4 Regular Air 299 Low

5 Regular Air 399 Low

6 Regular Air 594 Low

7 Regular Air 495 Low

6 Regular Air 772 Low

9 Regular Air 622 Low

10 |Express Air E3 High Express Air

11 |Regular Air 833 Low

12 |Regular Air 616 Low

13 |Regular Air 2 Low

14 |Regular Air 594 Low

15 |Regular Air 361 Low

16 |Regular Air 299 Low

17 |Regular Air 304 Low

16 |Regular Air 139 Low

19 |Delivery Truck 2622 High Delivery Truck

20 |Regular Air 69 High Regular Air

21 |Regular Air 526 Low

22 |Regular Air 699 Low

23 |Express Air 05 Low

24 |Regular Air 07 Low

25 |Reqular Air 1316 Low -

« > .| Retums | Retums?T | SalesandRevenue | Profitand Discount | Profitand DiscountPT | Delivery | DelveryPT | nventory | Forecasting | Forecastng? | — ® : [1 3
Ready ] 2] + 100%
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G2 - £ || =sum(F2/8399) v

D E F G H B
1_High or Low shipping Cost Delivery Method of High Shipping Cost Total High Cost Deliveries Total High Cost deliveries as percentage of Total Deliveries Total high cost Regular Air Delive
2 |High Regular Air 1892] 23%]
3 High Delivery Truck
4 Low
5 Low
6
7
6

Low
Low

Low

9 Low

10 |High Express Air
11 |Low

12 |Low

13 |Low

14 Low

15 |Low

16 |Low

17 |Low

16 |Low

19 |High Delivery Truck
20 |High Regular Air
21 |Low

22 |Low

23 |Low

24 |Low

25 |Low -
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High or Low shipping Cost Delivery Method of High Sh Cost_Total High Cost Deliveries Total High Cost deliveries as percentage of Total Deliveries Total high cost Regular Air Delive

High 1892 23%

- [High Delivery Truck

1
2

3

4 |Low
5 |Low
6

7

8
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Low

Low

9 Low

10 |High Express Air
11 |Low

12 |Low

13 |Low

14 Low
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17 |Low
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19 |High Delivery Truck
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AH A A AK AL AM AN [ A0 AP AQ AR AS AT AL

1 | Technology Unit Price_Average Technology Unit Price

2] T95.99 181

3] 4298 Product Category Annual Demand Average Unit Cost £ Value %

4] 65.99 Technology 13044 181 2360964 49%]A

5 155.99 Fumiture 11081 122 131882 28% A

6 489 Office Supplies 29570 3 1064520 20% B

7] 44299 4777366

8 598

a 2099

10 0%

1) 11599

12| 12599

13 155.99

14 3178

15 799

16| 85.99

17 3948

18 5098

19 95.99

20| 20099

21| 12097

22| 1938.02

23 432,99

24 799

2 2095 -
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B2 - £ || =sum(a2/a) v
A B &€ D E F G B
1 |Average Sales Estimated Average Sales for one year Unit Price_ Total Unit Price Estimated Total Unit Price for one year Setup Cost Holding Cost
2 1776876174 443 9595448] 3394 75041923 1876048075 131323.3652
3] 208.16
4 569
5 195.99
6 2178
7] 664
8 73
a 4276
10 138,14
1) 498
12| 428
13 395
14 2178
15 4298
16| 528
17 3989
18 1574
19 100.98
20| 73
21| 65.99
22| 155.99
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24 471
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1 | Unit Price_ Total Unit Price_Estimated Total Unit Price for one year Setup Cost Holding Cost

2 3394 75041923 187604807 56281.44225

3 208.16

4 569

5 195.99

6 2178

7] 664 Inventory

a 4276
10 138,14
1) 498 Data
12| 428 [Demand rate, D
13 395 Setup cost, S
14 2178 [Holding cost, H
15 4298 Unit Price, P
16| 528 Daily demand rate
17 3989 Lead time in days
18 1574
19 100.98 Results
20| 73 [Optimal rder Quantity
21| 65.99 [Maximum Inventory
22| 155.99 [ Average Inventory
23 369 [Number of Setups
24 471
2 1599 [Holding cost -
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o
g
10
1) Data
12| [Demand rate, D
il Setup cost, S Inventory: Cost vs Quantity
14 [Holding cost, H
15 Unit Price, P 5000000
16| Daily demand rate -
17 Lead time in
18] 4000000
19 Results
20/ [Optimal Order Quantity,  45.51934225] 3000000
21| [Maximum Inventory 4551934225
22| |Average Inventory 2275967112 2000000
= [Number of Setups 9.75409525| 1000000
25| [Holding cost £1,280,937]
26| Setup cost £1,280,937] Chart Area f 23 2730 34 38 42 46 49 53 57 61 64 68 72 76 80 83 87 51 95 99
27
2] [Unit costs £0.00) —Setwpcost ——Holdingeost  ——Total cost
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Tine ctaken to build model: 0.93 seconds

Evaluation on training set

Tine ctaken to test model on training data: 0.17 seconds

=== Summary ==
Corzelation coefficient 0.2959
Mean absolute error 1803.5426
Root mean squared error 3824.2497
Relative absolute error £s.0353 ¢
Root relative squared error 95.5204 ¢
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== Run informavion ==

Schene: weka.associations Apriori N 10 ~T 0 ~C 0.9 -D 0.05 -0 1.0 -4 0.1 -5 ~1.0 ~¢ -1
Weka Sheet-weka.filters.unsupervised.attribute.NumericTolloninal-R3
e399
3
Broduct Category
Custoner Seguent
Sales

Associator model (full training set)

Minimm support: 0.1 (840 instances)
Minimm metric <confidence>: 0.9
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