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Executive Summary 

   This report with the help of two Business Intelligence (BI)   tools, Excel and Weka analysed data presented by SarnHelen Company. At the end of the analysis, the information provided will help the company develop their decision-making in order to achieve their goals in the future.  
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1. Introduction

1.1. Report Remit 

 Business intelligence (BI) aims at gathering information and data from actual operations to find out what is wrong in the company and improve any limitations. Business intelligence tools connect to different data sources, they extract data, analyse data, and convert information into charts and dashboards to help understand the company's current situation. 
  In other words, the purpose of BI is to achieve corporate goals and management. It is not limited to the words in the set of reports. BI creates graphs that coherently interact to analyse data. It is important that BI reports respond to specific questions that ultimately aim to guide the company and its employees to achieve the best possible performance  (Intelligent Hospitality , 2017).
  
2. Main Findings

2.1. Part 1 A & B
The Microsoft Excel software. SarnHelendataset.csv is an online stationery retailer operating in Wales. The data received from the company was analysed and visualised. The spreadsheet software has many advantages that small or large businesses could benefit from daily. 
  According to Martz (2019), spreadsheets are important tools that businesses use to compile data. They are used to store valuable information digitally.This is an important characteristic of spreadsheets because it makes the use of them time efficient, while being able to sort out and rearrange data electronically rather than manually.
[image: ]
  One of Microsoft excels primary functions suggested by Lemoine (2019) is its ability to organise large data in an orderly manner. This keeps data organised and making it very easy to be accessible and analysable. For example in the case of Sarn Helens which has a large amount of data where the transactions with 3560 customers are saved; Microsoft excel made it easy to create graphs and charts.
   Using charts and graphs in Excel makes it is very easy to understand the relationship that exists with the data and this helps to make better decisions. In the case of Sarn Helen, graphs were used to analyse the relationship between sales and profits. This communicates a better understanding and adds more meaning to the data. From the analysis, sales are 6,319,283.048 and profits 741,904.2. This implies that total cost of 5, 577378.8487(6,319,283.048 - 741,904.2) which is high. This implies that the company had a significant reduction of profit, compared to its sales at the end of the period (Locsin, 2019). With the help of spreadsheets, trend analysis can easily be evaluated from the data provided. Future predictions can be made and can lead to the creation of future business strategies. William (2016)
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   According to Smith (2019), data in a worksheet can be arranged according to individual needs. Columns can be differentiated by having different coloured shades and font. In the case where data needs to be modified or updated spreadsheets make it very easy to change and store the data. For instance, in the case of Sarn Helen company,  where profits are decreasing, future growth can be forecasted by modifying the numbers in different situations. Microsoft Excel will automatically update the information using less time. This makes spreadsheets very efficient and makes it less tedious for the users by not having to reenter formulas and data overagain..
 A spreadsheet is a useful financial tool. They are better than calculators when working with financial data. It assists in financial budgeting and solves complex mathematical problems by entering mathematical formulas. These formulas can either be put in by the individuals, or automatically predefined functions from the software can enter it itself. This allows the process to be quick making it easier to analyze data and produce accurate results. For instance in the Sarn Helen Office case, using data of its 3560 customers. The individual losses of profit was analyzed and determined using the “IF” function within one minute. Jones (2005) after conducting his research came to the conclusion that spreadsheets can be used in teaching and learning mathematics.

[image: ]
    Secondly, spreadsheet formulas, help in looking up values, sorting, and also filtering data within a particular range. This must not be done manually since the software provides preset functions. This makes using spreadsheets less time consuming and accurate especially when dealing with so much data that will take a lot of time to analyze manually. The sum function also helps to add numerical figures in a range. From the screenshots, the loss amount for Kent was very easy to look up from the range using the lookup function. Also before creating the pivot tables, data from the tables were formatted, customers sorted from A to Z and the sum of sales and profits was filtered within a short period of time (Shah et al, 2016).
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Nextly, there are features of excel that make the software very reliable to use for example, Excel automatically will contnue to analyse data even when it is updated in the cells (Cheusheva, 2018). According to Lemoine (2019), it integrates with other pieces of softwares in Microsoft office such as  like powerpoint and word documents to create a better data and visual presentation.
  Locsin (2019) also suggested that spreadsheets protect data from being accessed by other individuals. A spreadsheet document could be secured with a password. It can also hide cells and lock numbers from third-party viewers. This makes the software dependable and confidential. 
  According to Smith (2019), spreadsheets assist in measuring the performance of companies. It informs the decision-making process for them, using past excel results to make present or future decisions. For example from San Helens data analysis, it found out that the company is making more sales at a loss than a profit, which is a red flag for any company. When a company is not performing how they want to be and are loosing money, they need to find the root of the problem, what is causing the loss straight away. They need to come up with a strategy that will solve the problem.
    However, Williams (2016) suggested that business leaders and employees can access to Microsoft excel very easily from different locations from a range of devices all over the world. This implies that Sarn Helen employees that have access to the worksheet can access it, modify it no matter where they are. They can import document, text, images, and objects and add them to the worksheet and place in a single location.




2.2. Part 2 A & B

   Larose and Larose (2014) defined data mining as a decision support business process which helps to discover unknown patterns and relationship in large data. A pattern is defined as mathematical relationships that exist between data. The main data mining tools use to critically evaluate and understand data are prediction, association, and clustering.
Prediction is the data mining tool which uses past events to tell what will happen in the future. From the data gathered by San Helen's, the prediction tool can analyze the future performance of the company by looking at an increase in sales, fall in profit, and predict products wanted by a particular group and make recommendations.
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The widespread availability of information technology has made it possible to inflate the volume of information in a proactive manner that has never been seen before, making the issue of large data on the Internet controversial, in terms of the usefulness of its existence in this random picture. When we talk about massive data, we're talking about unimaginable amounts of data from multiple species and sources up to hundreds of terabytes or even bytes (the terabytes is the number one followed by 15 zero).
 For example’s IBM company is also talking about using 2.5 quintillion bytes of data every day (Quintillion is the number one followed by 18 zero).  Here we wonder how important these data are, given the fact that the organized information from these data constitutes only a small fraction of 10% compared with the unstructured information that constitutes the rest. This has led to an increased need for the development of powerful tools to analyze data and extract information and knowledge from them. Traditional and statistical methods cannot deal with this huge quantity, so smart tools are used to process this data.
   From here on the tools that are used are data mining and mathematical algorithms. Mathematical algorithms include sciences such as statistics, mathematics, logic, pattern recognition, and pressure science. They are considered smart and non-traditional sciences.

 Association technique finds the groups that are a commonly occurring grouping of things within the data. In the case of San Helen, this technique will group customers buying similar products together and they could put them together on the catalogue so that they could be seen easily and purchased at the same time.  
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Clustering is a technique which helps to find groups with naturally occurring attributes or self-similarity. It places customers from a heterogeneous group to more homogenous subgroups called clusters. For example with San Helens data customers from the same region will be put in one group, profitable customers will be put in another group. Regions with low profit more advertisement will be directed to them.
From San Helens data with the help of the above data the mining techniques, can find the relationships or patterns to help the company make decisions. For example, after putting the information on weka, the first step was pre-processing the data the class attribute was profit. Weka classified the data into 7 classes which are a small box, large box, wrap bag, jumbo box, jumbo drum, small pack,  and medium box. The predicted profitable class value is the small box.
The results gotten from using the clustering tool and the simpleKmeans displayed Sanhelens information clustered into 4 groups.As seen below 
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        Classify
This is another machine learning procedure use to analyse nominal values of Sanhelen data. Using the J48 and Tree classifier to implement classification, it assist to produce a decision tree to analyse the data better. The decision tree is produced in an attractive format .The size of the tree produced is 212 with 109 leaves .The data is classified into 4 groups which are group 1,2,3 and 4.The correct instances are 326 and the incorrect ones make up 292.



[image: C:\Users\1704624\AppData\Local\Microsoft\Windows\INetCache\IE\7H7K42AV\classify.png]
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Linear regression model
This is a classical statistical data mining method that uses numerical data of Sanhelen to create analysis.A model tree is created and each leaf is a linear regression model .It computes the weigh and the predicted value.As seen below the correlation coefficient or weight for Sanhelen data is 0.8224 it shows how well the prediction are correlated because it is closer to 1.
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Conclusion

This report of the business intelligence is a valuable tool that can be analysed by the data presented by the Sarn Helen Company and will help the company develop their decision-making in order to achieve their goals in the future and make the Company ready for the future too. 
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Cluster mode. Clusterer output
® Use training set Ship Mode
Erofic
O supplied test set remping Cost
Test mode:  evaluate on ctraining data

O Percentage spiit
O Classes to clusters evaluation

Clustering model (full ctraining set)
[ Store clusters for visualization

Kteans
Ignore atributes |
= Number of iterations: 2
T — Within cluster sum of squared errors: 1299.1240815891192
Result list right.click for options)
Initiel stercing points (random):
11:45:20-EM

Cluster 0: &,156.91,0.02, Regular,n, 26.39
Cluster 1: 20,102.48,0.06, Regular, y,14.5

Missing values globally replaced with mean/mode

Final cluster centroids:
Clusters

Accribuce Full Data o 1

(3560.0)  (1633.0) (1321.0)

Order Quantity 25.659  22.4271 28.4164
Sales 1775.0795 930.2051 2444.7355
Discount 0.0893  0.0521  0.0478
Ship Mode Regular Regular Regular
Erofic v n v
Shipping Cost 26.6692  29.7886  24.0077

Time taken to build model (full training data) : 0 seconds

Model and evaluation on training set

Clustered Instances

o 1639 ( 46%)
1 1921 ( 54%)
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Test options. Classifier output

® Use training set I T Shipping Cost <= 60.58: y (5.0)
| | Shipping Cost > 60.58: n (11.0/4.0)
| Shipping Cost > 73.24: y (6.0)

Order Quantity > 281 n (4.0)

T
O supplied est set -
O Cross-alidation vt

| Shipping Cost > £0.27: n (8.0)
O Percentage spit Ssles > 6102.54
| shipping Cost <= 113: y (93.0/15.0)
I
I
I

( More optons J Shippig Cost > 123
| Discowns <@ 0.01: ¥ (2.0)
- | Discownt > 0.01: 1 (50)
| (omproft v
Number of Teaves ;108
[ s |
Size of the tree + 212
Result st (nght.cick or optons)

Tine taken to build model: 0.07 seconds

Evaluation on training set

Tine taken to test model on training data: 0.02 seconds

Summary

Correctly Classified Instances 3268 517978 ¢
Incorrectly Classified Instances 202 e.2022 %
Kappa statistic 0.e35

Mean absoluce erzor 0.1325

Root mean squared error 0.257

Relative absolute error 26.6762 ¢

Root relative squared error ERTE

Total Number of Instances 3560

Detailed Accuracy By Class

1P Rate P Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
0.913 0.7t 0.3 0.913 0.1 0.835  0.963  0.957 =n
0.522  0.027  0.926 0.922  0.524 0.835  0.964  0.960  y
Weighted Avg.  0.91  0.083 0.9l .01 o0.918 0.835  0.%68 0.3

Confusion Matrix

& b < classified as
1497 142 |
150 1771 |
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e Evaluacion on craining set B Lo L — P g <
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o el e it <= U 2047 e S
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o, £t XS | ST re i T
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Kappa statistic ShiprY (N GYOO" CYAS | o shppngcost smi NG17.0) ey (21.0)
Venn absotare error et e R e o T e
Root mean squared error niyE Ord Y140 pi¥” Discount NG YOO yin @.0M.0)
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Relative absolute error

Root relative squared eror Order  Orerc Shipping Dis YO

Total Number of Instances 3 T
"' & Orde Order pNG.OMD
=== Detailed Accuracy By Class Shippi NG ¥4 i ¥(4.0)
TP Rate FP Rate Prec: Tniy@o ¥(B.n (4.0
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Create an interactive outline of your Linear Regression Model
document.

Profic =
It's a great way to keep track of where you are
or quickly move your content around.

-10.5216 * Order Quantity +
0.4068 + Sales +

To get started, go to the Home tab and apply. -2.3831 * Unit Price +

Heading styles to the headings in your -27.1376 + Shipping Cost +

document. 718.5363

Time taken to build model: 0.02 seconds
=== Evaluation on training set mes

Time taken to test model on training data: 0 seconds

== Summary ===
Corzelation coetticient 0.8224
Mean absolute error 292.6663
Root mean squared error 708.9665
Relative absolute error 557978 %
Root relative squared error s6.8883 4
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409N 41800 Not Specified 14 14012 0.05 Regular 378 2085 19.6 Nat Gilpin ‘West Glan Consumer Office Supplies  Binders and Binder Accessories  Small Box 41801
410|N 41800 High 7 6443 0 Regular 2598 19.28 17.52 Tom Prescott Dyfed  Small Business. Technology Computer Peripherals small Pack 41800
411|N 41801 Critical 29 917.121 0.01 Regular 29333 47.99 19.99 Rick Wilson Mid Glami Corporate Technology Telephones and Communication Wrap Bag. 41802
412|N 41801 High 26 1502.584 0 Regular 21649 77.99 22.99 Harold Pawlan ‘West Glan Small Business Technology Telephones and Communication Small Box 41803
413N 41802 High 28 1683.88 0 Regular 595.75  67.48 28.3 Julia Barnett Mid Glami Corporate Office Supplies  Paper small Box 41804
414N 41802 Low 28 974.67 0.07 Regular 31471 4744 21.5 Theone Pippenger Dyfed  Corporate Office Supplies  Paper small Box 41809
415|N 41803 Low 16 1247.032 0 Regular -167.15  97.99 14.99 Henry MacAllister ‘West Glan Small Business Technology Telephones and Communication Wrap Bag. 41808
416|N 41803 Low 29 88537 0.03 Regular 1388 4298 20.5 Edward Becker \West Glan Corporate Technology Computer Peripherals small Box 41807
417|N 41804 Not Specified 1 73.1 0.01 Regular 1881 17.84 14.83 Sean ODonnell \West Glan Corporate Office Supplies  Pens & Art Supplies Wrap Bag. 41806
418N 41805 Critical 14 8534 0.09 Regular 1642 17.98 15.49 Karl Brown Dyfed  Home Office Office Supplies  Binders and Binder Accessories  Small Box 41807
419N 41805 Not Specified 50 337.31 0.04 Regular -274.53 18.48 23.54 Noel Staavos Dyfed  Home Office Office Supplies  Paper small Box 41807
420|N 41806 Critical 16 713.93 0 Regular -309.02 5248 33.99 Randy Bradley Mid GlamiSmall Business. Technology Computer Peripherals small Box 41807
421N 41807 Not Specified 25 192.26 0.09 Regular 2855 1938 19.21 Bart Folk. Mid Glami Corporate Furniture Office Furnishings. small Box 41808
422|N 41807 Not Specified 44 275.25 0.04 Regular -60.03 17.98 19.15 Bart Folk. Mid Glami Corporate Office Supplies  Paper small Box 41808
423N 41807 Not Specified 33 5359 0.04 Regular -14452 2742 24.68 Bart Folk Mid Glami Corporate Office Supplies  Storage & Organization small Box 41808
424N 41807 Low 37 402.02 0.06 Regular 2599 22.89 18.5 Eric Barreto Mid Glami Consumer Office Supplies  Appliances. small Box 41812
425N 41807 Low 42 47204 0.03 Regular 19.88 2264 19.16 Eric Barreto Mid Glami Consumer Furniture Office Furnishings. small Box 41812
426|N 41807 Low 11 104.08 0.03 Regular 27.65  19.96 18.95 Eric Barreto Mid Glami Consumer Furniture Office Furnishings. small Box 41809
427N 41809 Not Specified 3 5336 0.1 Regular 1973 26.42 20.75 Craig Carroll \West Glan Corporate Office Supplies  Appliances. Medium Box 41812
428N 41809 Not Specified 36 10130.12 0.07 DeliveryVan  -375.76  292.98 71 Thais Sissman Mid Glami Corporate Furniture Chairs & Chairmats. Jumbo Drum 41810
420N 41809 Not Specified 39, 211 0 Regular -161.04  16.98 21.44 Thais Sissman Mid Glami Corporate Office Supplies  Paper small Box 41811
430N 41809 Not Specified 30 12321 0.1 Regular 2746 1598 14.83 Thais Sissman Mid Glami Corporate Office Supplies  Pens & Art Supplies Wrap Bag. 41811
431N 41810 Low 42 44108 0.07 Regular 495 2298 18.8 Guy Armstrong Dyfed  Corporate Office Supplies  Envelopes small Box 41817
432|N 41810 Not Specified 38 12524 0.04 Regular 3616  15.08 14.99 Nick Zandusky Mid GlamiSmall Business. Office Supplies  Labels small Box 41811
433N 41810 Not Specified 47 1286 0.1 Regular -148 1478 15.25 Nick Zandusky Mid GlamiSmall Business. Office Supplies  Pens & Art Supplies Wrap Bag. 41811
434N 41811 Not Specified 1 4151 0.02 Regular 755  37.38 22.99 Charlotte Melton South GlaiHome Office Furniture Office Furnishings. small Pack 41812
435N 41812 Medium 43 823.29 0.1 Regular 1485 3198 18 Alex Grayson Dyfed  Consumer Technology Computer Peripherals small Box 41814
436N 41812 Critical 50 153911 0.03 Regular 6528.66  316.99 33.99 Russell Applegate \West Glan Home Office Office Supplies  Binders and Binder Accessories  Small Box 41814
437N 41812 Critical 31 1644.857 0.09 Regular 12355 77.99 22.99 Russell Applegate \West Glan Home Office Technology Telephones and Communication Small Box 41814
438N 41812 Low 23 2440.95 0.05 Regular 36133 137.99 22.08 Bobby Trafton Dyfed  Small Business. Technology Telephones and Communication Small Box 41817
439N 41812 High 7 121938 0.1 DeliveryVan  -7543  192.98 40.2 Sylvia Foulston South Glai Corporate Furniture Chairs & Chairmats. Jumbo Drum 41813
440|N 41813 High 23 4522.26 0.09 DeliveryVan  -635.69  212.98 69.96 Brad Eason ‘West Glan Small Business Furniture Bookcases Jumbo Box 41814
441|N 41813 High 30 86.54 0.09 Regular 067 1478 14.97 Brad Eason ‘West Glan Small Business Office Supplies  Pens & Art Supplies Wrap Bag. 41814
442|N 41813 High 21 1138.206 0.04 Regular 10055  77.99 18.99 Jonathan Doherty Mid Glami Corporate Technology Telephones and Communication Small Box 41814
443N 41814 Not Specified 16 1858 0.04 Regular 2548 2264 19.16 Chuck Magee Dyfed  Corporate Furniture Office Furnishings. small Box 41815
444N 41814 Not Specified 40 12241 0.03 Express 1121 1478 15.34 Chuck Magee Dyfed  Corporate Office Supplies  Pens & Art Supplies Wrap Bag. 41816
445|N 41815 Not Specified 1 16691 0.04 DeliveryVan ~ -98.23  142.98 44 Brad Norvell Dyfed  Corporate Furniture Chairs & Chairmats. Jumbo Drum 41818
445|N 41815 Not Specified 30 5022451 0.05 Regular 1095.83  212.99 18.2 Brad Norvell Dyfed  Corporate Technology Telephones and Communication Small Box 41815
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