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[bookmark: _Toc1694380924]LEVEL 6 ASSESSMENT SPECIFICATION  
 
	Student name: 
	      Nathan Pascoe
	Student ID number: 
	256620

	Programme: 
	  BSc Applied Computing

	Module: 
	Data Warehousing and Data Mining 

	Module code: 
	ACCA6026 
	Contribution to Overall Module Assessment (%): 
	50% 

	Lecturer: 
	John Williams 
	Internal Verifier: 
	Bev Holland 

	Assignment Title: 
	Data Warehousing 
	Word 	count 	(or equivalent): 
	3000 

	Submission deadline: 
	28th January 2022 
	Return date of provisional marks & written feedback: 
	25th February 2022 

	Submission method: 
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.) 
Alternative submission method (if applicable):  
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%. Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates. 

	Academic honesty / referencing: 
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.   

	Module Learning Outcomes  (from module syllabus) 

	Upon the successful completion of this module, the student should be able to: 
· Analyse critically the structure, capabilities and role of a data warehouse within a modern business environment. 
· Select and perform appropriate data analysis and reporting on data within a data warehouse environment and critically evaluate the results 
· Provide business intelligence through the creative application of appropriate data mining processes and the critical evaluation of their results. 


 
 
 
 
[bookmark: _Toc677766410]TASK DESCRIPTION 
 
[bookmark: _Toc465216920]Task 1 (100%) 
Analyse the Blood Transfusion Service Centre Data Set (available from the UCI Machine Learning Repository at https://archive.ics.uci.edu/ml/datasets/Blood+Transfusion+Service+Center) to classify the different groups of blood donors into groups based upon when they first and last gave blood, how often they have given blood and how much blood they have donated overall and to predict which of these groups are more likely to give blood in future.  
 
Once you have completed this, write a report to describe the dataset and its context, and explore in detail the analyses you have performed and the results you have discovered. You should finish by making appropriate business recommendations on how these results might be used. 
 
Your report should include: 
	· A brief explanation of the purpose and practice of data mining and how it can be used in business 

	(10 marks) 

	· A data set description in terms of the attributes present in the data, the number of instances, missing values, and other relevant characteristics. You should also include a summary of the results of your data familiarisation, exploration and visualisation process
	(15 marks) 

	· A description of the pre-processing and post-processing of your data. You should include both primary and secondary pre-processing needed to perform the analyses, together with any postprocessing required to prepare the results for reporting. 

	(25 marks) 

	· Appropriate sample runs and results, together with an explanation of why you have chosen the analysis methods used. 

	(30 marks) 

	· A set of business recommendations based upon your findings. 

	(10 marks) 

	· A reflective commentary discussing the following: 
· Does it work well (e.g., accuracy, efficiency)?
· What do you think are the advantages/disadvantages?  
· If you were to do it again, what would you do differently? 

	(10 marks) 



The report should be no more than 3000 words long and should include such graphics as are appropriate to illustrate your answers. 
 


[bookmark: _Toc1147990869]GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS 
 
NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf. 
 
[bookmark: _Toc274509540]1. Engagement with Literature Skills 
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set; you should make use of scholarly reviews and primary sources, where appropriate (for example, refereed research articles and/or original materials appropriate to the discipline).    You should provide evidence that you have accessed a wide range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work.  
 
Guidance specific to this assessment: This will be most evident in the description of how data mining is used, although it may also be useful when you are justifying your choice of analysis approaches. 
 
[bookmark: _Toc805066305]2. Knowledge and Understanding Skills 
At level 6, you should be able to demonstrate coherent and detailed knowledge and a systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. You should be aware of the uncertainty, ambiguity and limits of knowledge. Your work must demonstrate the growing extent of your knowledge and systematic understanding of concepts and underlying principles associated with the subject area.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. meaningfully to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding; ideally each should be complete and detailed, with comprehensive coverage.  
 
Guidance specific to this assessment: This relates to your understanding of the appropriate tools and techniques to use for this task. What are the industrial standard methods for this type of problem? 
  
[bookmark: _Toc1701745251]3. Cognitive and Intellectual Skills 
You should be able to: critically evaluate evidence, arguments, assumptions, abstract concepts and data some of which are at the forefront of a discipline (and that may be incomplete) to devise and sustain arguments, to make judgements and/or solve problems; describe and comment upon particular aspects of current research, or equivalent advanced scholarship, in the discipline Your work must contain evidence of logical, analytical thinking, evaluation and synthesis. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? At all times, you must provide justification for your arguments and judgements.  Evidence that you have reflected upon the ideas of others within the subject area is crucial to you providing a reasoned and informed debate within your work.  Furthermore, you should provide evidence that you are able to make sound judgements and convincing arguments using data and concepts.  Sound, valid conclusions are necessary and must be derived from the content of your work.   Where relevant, alternative solutions and recommendations may be proposed. 
 
Guidance specific to this assessment: Once you have some results you will have to evaluate them to see if they are relevant, interesting and useful. How could your findings be used by an organisation in the appropriate sector? 
 
 
[bookmark: _Toc1910668713]4. Practical Skills 
At level 6, you should be able to apply the methods and techniques that you have learned to review, consolidate, extend and apply your knowledge and understanding, and to initiate and carry out projects. You will deploy accurately established techniques of analysis and enquiry relevant to the discipline, and apply them in complex and unpredictable contexts, to devise and sustain arguments and/or to solve problems. You should be able to frame appropriate questions to achieve a solution - or identify a range of solutions. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context or circumstances, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts, some of which may be innovative and creative.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  You should show awareness of the limitations of concepts and theories when applied in particular contexts. 
 
Guidance specific to this assessment: What tools and techniques will you use for this? Make sure that you describe what you have done; although there is no need for step-by-step screenshots of your processing and analysis sections you should be able to describe and justify your choices with appropriate illustrations. 
 
 
[bookmark: _Toc1278535453]5. Transferable Skills for Life and Professional Practice  
Your work must provide evidence of the qualities and transferable skills necessary for graduate-level employment requiring the exercise of initiative and personal responsibility and decision-making in complex and unpredictable circumstances.  This includes demonstrating: the learning ability for professional development to advance existing skills and acquire new competences of a professional nature that will enable you to assume significant responsibility within organisations; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; that you can use appropriate media to effectively communicate information, arguments and analysis in a variety of forms to specialist and non-specialist audiences; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation. 
 
 
Guidance specific to this assessment: Structure your work on a standard industrial process for data mining. Ensure that your final recommendations are presented in a manner that is suitable for a management team, not for a data mining team. 
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[bookmark: _Toc467209501]STUDENT FEEDBACK FORM 
 
This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement. 
 
	Generic Assessment Criteria  
	Marks 
available
 

	Marks 
 
awarded
 


	1. Engagement with Literature Skills 
. 
	 
	 

	Sections 1, 4 
Engagement with an appropriate range of research informed literature, including sources retrieved independently.  research informed literature, including sources retrieved independently.

	10
	5

	2. Knowledge and Understanding Skills 
 
	
	

	Sections 2, 3 
 Knowledge is reasonably detailed, accurate with a good systematic understanding of 
the field of study and to some extent, current research and scholarship.  
	15
	9

	3. Cognitive and Intellectual Skills 
 
	
	

	Sections 3.5 
 Some critical thinking, analysis, synthesis and evaluation. Can analyse abstract concepts and data without guidance. An emerging awareness of different stances and ability to use evidence to support the argument. Mostly valid arguments and logical judgements. 
 

	25
	14

	4. Practical Application Skills 
 
	
	

	Section 3, 4 
 A very good application of a range of methods, materials, tools and techniques. good consideration of the context of the application, with perceptive insights. Can identify problems and propose appropriate. Evidence of some innovation and creativity.  
	35
	22

	5. Transferable Skills for Life and Professional Practice 
 
	
	

	Sections 5, 6 
 Demonstrates very good graduate employment skills, with just occasional minor weakness.
	15
	8


 
	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. ) 
	Late Submission Penalties (tick if appropriate) 
	
	58% 

	
	Up to 1 week late (40% Max) 
	 
	

	
	Over 1 week late (0%) 
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[bookmark: _Toc2031331791]GENERIC ASSESSMENT CRITERIA 
	Level 6 

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 6 students should have coherent and detailed knowledge and a systematic understanding of their subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. They will be able to accurately deploy established techniques of analysis and enquiry within a discipline, using their conceptual understanding to devise and sustain arguments and/or to solve problems. They should be aware of the uncertainty, ambiguity and limits of knowledge. They should be able to critically evaluate evidence, arguments, assumptions, abstract concepts and data (that may be incomplete), to make judgements, and to frame appropriate questions to achieve a solution - or identify a range of solutions. They will apply the methods and techniques that they have learned to review, consolidate, extend and apply their knowledge and understanding, and to initiate and carry out projects. They will have the ability to manage their own learning, and to make use of scholarly reviews and primary sources (for example, refereed research articles and/or original materials appropriate to the discipline). They will demonstrate the qualities and transferable skills necessary for employment requiring: the exercise of initiative and personal responsibility; decision-making in complex and unpredictable contexts; the learning ability needed to undertake appropriate further training of a professional or equivalent nature. 


 
	Level 6 
	FAIL 
	MARGINAL FAIL 
	SATISFACTORY 
(3rd / Pass) 
	GOOD 
(2.2 / Pass) 
	VERY GOOD 
(2.1 / Merit) 
	EXCELLENT 
(1st / Distinction) 
	EXCEPTIONAL 
(1st / Distinction) 

	Category 
	0-29% 
	30-39% 
	40-49% 
	50-59% 
	60-69% 
	70-84% 
	85-100% 

	Engagement 
with literature 
(including reading, 
referencing, academic conventions and academic honesty)  
	Little or no evidence of reading and/or reliance on inappropriate sources. Views and findings mostly unsupported and nonauthoritative. Referencing conventions used incoherently or largely absent. 
	Poor engagement 
with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing. 
	Engagement with a limited range of mostly relevant and credible sources. Some omissions and minor errors. 
Referencing conventions evident though not always applied accurately or consistently. 
	Engagement with an appropriate range of research informed 
literature, including sources retrieved independently. Some over-
reliance on texts. Referencing may show minor inaccuracies or inconsistencies. 
	Engagement with a wide range of research informed 
literature, including sources retrieved independently. Selection of relevant and credible sources.  Very good use of referencing, with no/very few inaccuracies or inconsistencies. 
	Engagement with an extensive range of relevant and credible 
literature, informed by the latest research. Consistently accurate application of referencing.  
	Exceptional engagement with an extensive range of relevant and credible 
literature, informed by the latest research. High-level referencing skills consistently and professionally applied. 

	Knowledge and understanding 
(Coherent and detailed 
	Major gaps in knowledge and systematic understanding of the subject 
	Gaps in knowledge, with only superficial systematic understanding. 
	Limited knowledge and systematic understanding of the relevant 
	Knowledge is reasonably detailed, accurate with a good systematic 
	Knowledge is reasonably extensive coherent and detailed.  
	Excellent coherent and detailed knowledge and systematic 
	Exceptionally coherent and detailed knowledge and systematic 


 

	Level 6 
	FAIL 
	MARGINAL FAIL 
	SATISFACTORY 
(3rd / Pass) 
	GOOD 
(2.2 / Pass) 
	VERY GOOD 
(2.1 / Merit) 
	EXCELLENT 
(1st / Distinction) 
	EXCEPTIONAL 
(1st / Distinction) 

	Category 
	0-29% 
	30-39% 
	40-49% 
	50-59% 
	60-69% 
	70-84% 
	85-100% 

	knowledge and systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline.) 
 
	matter. Substantial inaccuracies. No awareness of knowledge of the latest research and/or advanced scholarship within the discipline. 
 
	Some significant inaccuracies and/or irrelevant material.  No awareness of knowledge of the latest research and/or advanced scholarship within the discipline. 
	concepts and principles within the subject area which to some 
limited extent, is informed by current research and scholarship.  
	understanding of 
the field of study and to some extent, current research and scholarship. 
	Exhibits very good understanding of the breadth and depth of established views, and the work is, at least in part, well informed by current research and scholarship.  
	understanding of the principles and theories of current research and scholarship. Clear awareness of challenges to established views and the limitations of the knowledge base. 
	understanding of the principles and theories of the subject, well informed by current research and scholarship. A critical, sophisticated and nuanced awareness of the ambiguities and limitations of knowledge. 

	Cognitive and intellectual skills  
(Conceptual and 
critical thinking, analysis, synthesis and evaluation of research, assumptions, abstract concepts 
and data (that 
may be 
incomplete); logic, argument and judgement.)  
	Wholly or almost wholly descriptive work. Little or no analysis, synthesis or evaluation. Failure to develop arguments, leading to illogical or invalid judgements. Unsubstantiated generalisations, made without use of any credible evidence. 
 
	Largely descriptive work, with superficial use of critical evaluation. 
Weak development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas 
sometimes 
illogical and contradictory. 
	Limited attempt 
at critical thinking, analysis, synthesis and evaluation, tending towards description. 
Some evidence to support emerging arguments and judgements but these may be 
underdeveloped 
or with a little inconsistency / misinterpretation. Asserts rather than argues a case. 
 
	Some critical thinking, analysis, synthesis and evaluation. Can analyse new and/or abstract concepts and data without guidance. An emerging awareness of different stances and ability to use evidence (that may be incomplete) to support the argument. Mostly valid arguments and 
logical judgements. Some tendency to assert/state opinion rather than argue on 
	Sound critical thinking, analysis, synthesis and evaluation demonstrating critical thinking. Ability to devise and sustain persuasive arguments, and 
to review the 
reliability, validity and significance 
of evidence (that may be incomplete) to make mostly appropriate and valid judgements.  
 
	Excellent critical thinking, analysis, synthesis and evaluation. Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and sophisticated judgements. Some evidence of independent thought and 
ability to ‘see beyond the question’, suggesting a grasp of the broader field and wider concepts. 
 
	Exceptional 
critical thinking, analysis, synthesis and evaluation based on judiciously selected evidence.  Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and sophisticated, nuanced, judgements. Evidence of independent thought and 
ability to ‘see beyond the question’, suggesting an outstanding 



	Level 6 
	FAIL 
	MARGINAL FAIL 
	SATISFACTORY 
(3rd / Pass) 
	GOOD 
(2.2 / Pass) 
	VERY GOOD 
(2.1 / Merit) 
	EXCELLENT 
(1st / Distinction) 
	EXCEPTIONAL 
(1st / Distinction) 

	Category 
	0-29% 
	30-39% 
	40-49% 
	50-59% 
	60-69% 
	70-84% 
	85-100% 

	
	
	
	
	the basis of reason and evidence. 
	
	
	grasp of the broader field and wider concepts. 

	Practical skills 
(Apply/deploy accurately established tools and techniques; initiate and carry out projects; formulate solutions to solve problems in complex and unpredictable contexts.) 
	Limited or no use of methods, materials, tools and/or techniques. Little or no appreciation of the context of the application. Limited understanding of the application of theory to practice or making appropriate links between the two. Very weak problem-solving skills in complex and unpredictable contexts.  
	Rudimentary application of methods, materials, tools 
and/or techniques but without consideration and competence. Flawed appreciation of the context of the application. 
Weak 
understanding of the application of theory to practice, with only occasional evidence of making appropriate links between the two. Weak problemsolving skills in complex and unpredictable contexts.  
 
 
	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques. Basic appreciation of the context of the application. Theoretical knowledge and understanding applied in practice, but not always making 
logical links between the two. Can identify problems and propose basic solutions in complex and unpredictable contexts without fully appreciating the complexity.  
	A good and appropriate application of standard methods, materials, tools and/or techniques. Clear appreciation of the context of the application. Mainly consistent, accurate and logical application of theory to practice, making appropriate links between the two Can identify problems and propose mostly appropriate solutions in complex and unpredictable contexts. 
	A very good application of a range of methods, materials, tools and/or techniques. Very good consideration of the context of the application, with perceptive insights. Can identify problems and propose appropriate solutions in complex and unpredictable contexts. Evidence of some innovation and creativity.  
	An advanced 
application of a range of methods, materials, tools and/or techniques. The context of the application is well considered, and insightful. Application and deployment extend beyond established conventions.  Can identify complex problems and propose excellent solutions. Innovation and creativity evident. 
	Exceptional levels of application and 
deployment 
skills in unpredictable, practical contexts, drawing skilfully on the latest research within the discipline. Can identify complex problems and propose sophisticated solutions. Assimilation and development of cutting edge processes and techniques. 

	Transferable 
skills for life and professional practice (Exercise of initiative and 
	Communication medium is inappropriate or misapplied. Work is poorly structured, disorganised 
	Communication medium is poorly designed and/or not suitable for the audience.  Work is poorly presented in a 
	Can communicate in a suitable medium but with some room for improvement.  
	Can communicate 
effectively in a suitable format, but may have minor errors. 
	Can communicate 
well, confidently and consistently in a suitable format. 
	Can communicate 
professionally confidently and consistently in a suitable format. 
	Can communicate with an exceptionally high level of professionalism.  




	Level 6 
	FAIL 
	MARGINAL FAIL 
	SATISFACTORY 
(3rd / Pass) 
	GOOD 
(2.2 / Pass) 
	VERY GOOD 
(2.1 / Merit) 
	EXCELLENT 
(1st / Distinction) 
	EXCEPTIONAL 
(1st / Distinction) 

	Category 
	0-29% 
	30-39% 
	40-49% 
	50-59% 
	60-69% 
	70-84% 
	85-100% 

	personal responsibility; professional development; initiate and complete tasks and procedures: individually and/or collaboratively; use appropriate media to communicate 
effectively; fluency of expression; clarity and effectiveness in presentation and organisation.) 
	and/or confusingly expressed. Very weak use of language and/or very inappropriate 
style. Little or no evidence of autonomy (or collaboration, where relevant) in the completion of tasks. Little or 
no evidence of the skills required in graduate employment. 
 
 
	disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Weak independent 
initiative (or collaboration, if relevant). Limited evidence of the skills required in graduate employment. 
	Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence in places. Can work as part of a team, but with 
limited involvement in group activities.  Demonstrates 
the basic skills required in graduate employment, with some areas 
of minor weakness. 
	Mostly coherent, organised work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities.  Demonstrates 
the skills required in graduate employment, with some areas of strength and some of minor weakness. 
	Work is coherent, fluent, well-structured and organised. Can work very well autonomously and/or as part of a team, with very good 
contribution to group activities.  Demonstrates very good graduate employment 
skills, with just occasional minor weakness. 
	Work is coherent, very 
fluent and is presented professionally. Can work autonomously with initiative. Where relevant can work professionally within a team, 
showing 
leadership skills 
as appropriate, managing 
conflict and meeting obligations. 
Demonstrates excellent graduate employment skills and an appetite for further development. 
	Work is exceptionally coherent, very fluent and is presented professionally. Can work exceptionally well and professionally within a team, showing advanced leadership skills. Demonstrates exceptional graduate 
employment skills and an appetite for further development. 
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Blood Transfusion Centre Datamining
[bookmark: _Toc582319522]
Data Mining
The purpose of data mining is the for the analysis of observational data this can be small or large quantities and is data that is already collected beforehand which are often referred to as data sets, these are used in conjunction with classifiers to postprocess the data to show relationships and to summarise the data to a more manageable and understandable way for presentation. The relationships and summaries are often referring to models and patterns that are in the data through said classifiers such as linear equations, rules, clusters, graphs and tree structures. The models and patterns are the global summary of data sets which it aims to make a statement about any point upon the full measurement space. The pattern structures make statements only of restricted regions of space spanned by the variables.[1,3]
The tasks that the data mining process aims to carry out are to name some, exploratory data analysis, descriptive modelling, predictive modelling, discovering patterns and rules and retrieval by content. The first three are concerned with the models while the last two are concerned with the patterns. The first aims to explore the data without any clear goal of the product and are typically used in lower sized data sets due to the randomness of the exploration, then one such case of usage in businesses is the application of viewing data by country such as number of sales in each country. Then the second aims to describe all the data namely the process of generating the data, then one such case of usage in businesses is the division of customers into groups based on purchasing patterns and feature of them such as age or income. This is done through such actions as density estimations of the data, cluster analysis and segmentation and dependency modelling which splits the data into many groups of similar data, then one such case of usage in businesses is to uses the previously stated actions to target users with advertisements by looking at other people who have similarities as this suggest they are more susceptible to the adverts. The third aims to predict new values based upon known values of others in the data, then one such case of usage in businesses is to predict the value of future sales of a product based upon previous sales of a product. The fourth aims to as the name implies discover patterns and rules that are already being applied but is not explicitly shown or said. Then one such case of usage in businesses is the ability to view the combinations of items from transactions from grocery products to see what is often purchased together. Then finally the last one aims to create a pattern of interest and wishes to find similar patterns in the data set. [1]
[bookmark: _Toc1202029014]Data Set
The data consist of five key attributes, Recency the months since last donation, Frequency the total number of donations, Monetary the total number of blood donated in cubic centimetres, Time the months since the first donation and finally whether they donated blood in March 2007. These attributes consist of the first four being of numeric data types in which it contains the numbered values only and the last being collected as nominal or string data and converted to nominal as nominal is used to cover limited but multiple possible values. The attributes cover seven hundred and eight instances, in which the initial report shows that the source data found no missing values in which the data giving has no missing values. The instances consist of randomly chosen individuals form the donor database according to the application used to visualize the data as well as looking through the data without the application an example of one is show in the image below.
[image: ]
The initial viewing of the data shows some thoughts that can be taken away, the data consists of minimum, maximum, mean, standard deviation and count. The recency shows in the order 0, 74, 9.507, 8.095 and no count. The recency shows that with standard deviation and mean that the months since last donation for donors is relatively low with the mean showing that on average they spend 9.5 months since donating last, this also shows that with donating they can do it relatively regularly and once or twice a year.
The frequency shows in the order 1, 50, 5.515, 5.839 and no count. The frequency shows low mean and standard deviation indicating that the number of users have a low total number of donations and will on average others also have a low number of donations.
The monetary shows in the order 250, 12500, 1378.676, 1459.827 and no count. This shows that the amount of blood the average person donates are below half the maximum number being around 10% of it and indicates that most individuals will donate around the same amount.
The time shows in the order 2, 98, 34.282, 24.377 and no count. This shows unlike others that the standard deviation and mean are relatively in the medium of the minimum and maximum indicating that individuals have many months or even years since their first donation showing that average donors have been with the donating for a long time or either that they have donated a long time ago.
The donated shows in only count with yes having 570 and with no having 178. This shows that people are highly likely going to say yes with around 76% of people donated during March 2007, based upon this alone we can determine that since this is random donor other random donors are also likely to donate during this time and find similar numbers of donors.
Pre and Post Processing
The pre-processing of the data involves the process of converting the values to the programs equivalent, for Weka this is numeric, nominal, date and string for the data types. The numeric covers numerical values those being real and integer, nominal covers defined values by providing them in “{<example>,} format, date as the name suggests covers dates in the format of “[<date-format>]” and string covers text. The data covers 5 attributes an example to show what pre-processing is done is using the “2 ,50, 12500,98 ,1” following the recency, frequency, monetary, time and whether they donated in March 2007. Then what would happen is that the first 4 values be converted to numeric attributes and any data inside it as well that needs conversion in this case there are not any and donated converted to nominal of 1 and 2 to show a decision this changes allow for the data to be loaded into Weka.
The post-processing consists of using decisions trees in Weka this is J48 classifier to break down a dataset into smaller and smaller subsets while keeping the tree and data and developing upon it.[4] The section below shows the tree for the data, it selects the value of donated as it is the end attribute or the attribute that all the others influence and it shows the process of how it reaches the last value, for each attribute such as recency it uses the values from that field to calculate if or if not to proceed down the tree such as less than or equal to for the first one. This J48 classifier produces a pruned or unpruned decisions tree, that meaning a full tree of the data or a tree with nodes or branches of the tree removed without affecting the result significantly and in the tree shown it is unpruned. The correctly classified instances is 81% which shows relatively high correct classifications which means that 19% of the results were incorrectly classified. The majority of correct classifications were with values of 1 with 515 and 55, 55 being the incorrect and then with values of 2 with 88 and 90, 90 being incorrect. Then for the reporting and for sample runs we then within Weka we would want to save a second copy of the new arff file to use in Weka and load the copy unto it and using the unsupervised attribute filter in the program “OrdinalToNumeric” it will convert the values to numeric as some classifiers like linear regression require numeric to run on that attribute and we will have the original for those that require nominal.
[image: ]
Sample Runs
The sample runs and their results provide ways of analysing the data and classifying the instances within it. The types of tools that are used are linear regression, clustering by using simple k means, nearest neighbour and naivebayes. The linear regression is uses coefficient and one or more class values to produce a graph that shows if how a variable affects another variable and which provide a significant prediction of the outcome variable. The simple k mean clustering tries to group similar items together in clusters and the number of clusters is represented by K. The nearest neighbour uses a value represented by K like simple K mean, this K is the represents the number of neighbours to associate with to classify if they donate or not and this is used to provide a way of determining if someone would donate or not if it was an unknown value. Then finally naivebayes calculates the probability for if the probability of an event can be adjusted as new data is introduced such as predicting if they donated or not recently.
The reason for using linear regression is to see the strength between variables within the data allowing for an understanding into why this has occurred, this can be used to donation, recency or time. The simple k means is used to cluster individuals into different groups, and is useful for this large number of instances as forming groups of them can develop ways of targeting them better or creating new incentives to encourage growth, this can be used to see if what factors group donors. Then nearest neighbour is used similarly with clustering except when it comes to using groups of instances but it is used to predict if they will do an action or not, this can be used to see if they donate. The naivebayes is used to predict if the value is one or another with independence from variables, this can be used for if they will donate.
Linear Regression
Donate
This is used to predict the if they donate. The significate information to be taken from this is the correlation coefficiency which shows the relationship between values, this is between –1 and +1 with +1 being positive and –1 being negative with positive meaning that if one is increased in value then so will the other and vice versa for negative and with Weka classifiers a confused classifier is needed to show the negative correlation coefficiency. They will be rounded to 2 decimal places.
The correlation coefficiency for if they donated is 0.36 which is a positive correlation indicating that when the other values move this will move in the relative same value direction. This can be interpreted as the final answer of where they donated or not being a resulting factor of the other pressures but not to a large degree. Then as seen below it can indicate that the frequency or total number of donations being a positive indicator on whether they will donated and the rest negative although these are minor values.
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Recency
The correlation coefficiency is 0.43 meaning that there is an almost a 50 weighted correlation showing relatively medium influence of the other values upon whether they have had a recent donation of not and as seen in the results below time has a significant negative impression upon the value and that donated having the greatest impression with the rest having minor or little impact upon the final value.
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Time
The correlation coefficiency is 0.70 which shows great influence of other variables upon time. The donation shows the greatest effect upon the final result with positive effect being much greater than the most negative indicating that donations will have a great deal of influence upon the months since last donations.
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Clustering
Simple K Mean
The clustering of the data begins with the initial starting points shown below which serve as the begin influence over the what the values of that group will be with similar instances being placed within the clusters.
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The data is aimed to have a relatively even split of instances per cluster as to accurately see what influences what, the clusters of 2 and 3 and 9 show low numbers of instances as they have extreme value combinations placing groups of individuals into others or that other groups have more values closer to the mean of the groups which can place more into that group over others, such as 2 and 9 having high monetary value and 3 having a high recency value. This shows that for group 3 consists of individuals that have a long time since first donations as well as combined with frequency being low shows a consistent donor cluster. Then 9 and 2 have similarly instances in their cluster with the other values being similar showing a group of high total blood donors. The majority of the clusters range from 71 to 131. The clusters of 1, 6 and 7 show groups of individuals who have recent donations, while 6 and 7 show practically identical clusters execpt that they differ in months since first donation and months since last donation with 6 being instances of high recency and 7 being low recency
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Nearest Neighbour
The nearest neighbour sample below shows that the correct classified instances are 93.18% are correct which is extremely high. The k mean value is 1 which looks at only 1 nearest neighbour to predict if they will donate or not. Then as it can be seen it is extremely likely to predict for instances if they will donate or not. This also shows that it is extremely successful at determining if they will not donate or not and not as successful at donating if they will donate or not with 49 incorrect classifications and 129 correct with if they will donate.
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NaiveBayes
This shows that with 75% correct classified instances a relatively bad classification as 25% will be incorrect. This type of model is used in prediction of values and shows that it will get 25% wrong which indicates a type of algorithm that is not suited for the purpose of numerical or nominal data.
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Business Recommendations
The business recommendations that can be drawn from the findings are that firstly the discouragement of the usage of naïvebayes as it has relatively low correct classifications compared to the others and others do what is trying to do but better. Then unto the one that does it better is nearest neighbour both this and naivesbayes are trying to predict if they will donate or not and as seen with the 93% correct classifications the nearest neighbour is more successful, and this can be used for the business is to target instances or other data with unknown donated values to predict if they will donate or not and that will make it simpler on who to target for donations are some examples of what the business can do. This also kind of applies to the clustering where the groups who have high recency or low frequency those clusters can be targeted with incentives to donate such as with cluster 3 having high recency and low monetary this suggests that this cluster is of individuals who have a low frequency shows that there are issues or reason why they do not donate again. While cluster 9 has high frequency showing loyal donors who as a business has an incentive to keep as they donate high monetary as well as frequency is high. Then unto the linear regression the recency and donated regression are not too easy to influence as they have relatively low values except with recency where donate influences how long ago their last donation was. The regression of time shows lots of influences especially donated and monetary having a large effect upon it, which can suggest that having more monetary means that the donors of the business will have larger time between first donation and now which can be a good or bad thing in conjunction with frequency and recency as these indicate donations and frequency of them.
Reflective Discussion
The pre-processing and post-processing tools provide accurate, easy to read and efficient results with speed as well as statistics, the pre-processing provides information that was derived from the data itself while the post-processing required the usage of the processes and algorithms namely the J48 algorithm to create a data tree and as it is mostly without human input the results that looked for may not appear such as the unpruned and pruned trees there is no control over what is pruned or unpruned from the tree. The processes and algorithms used do work well but certain algorithms do not provide efficient results more namely the naïvebayes process which produces quite bad results but not terrible, but all these do provide easy to read results through visualization tools in Weka. The advantages for this are that they are easy to use and easy to read results and creation process, these are useful as individuals should be able to recreate the results achieved with the same data relatively easily as well as through visualization options within Weka it allows for viewing of the data in terms of graphs and that the relevant information gained is clearly labelled and displayed in the text document that comes from the process. The disadvantages for this are that although all the processes, algorithms and tools or such used by the program are easy to use their names and understanding of what they do is not clearly defined by some names, while hovering over gives clues to what they do it is not outright explained in full detail leading to a learning curve for this program. The future improvements that I would aim to include upon future iterations of using this are that with values the most even spread or highest correct classifications is used outright when discovered while looking within 3 values of it such as 3 k above or below the highest correct classifications, while other results may have higher correct classifications further outside that range but I see this as a minor inconvenience and that for clustering there was an over commit to trying to get an even spread of instances while this increase the amount clusters and spread it overall can diminish the purpose of that tool while lower number such as 7 or 6 may provide similar looking clusters with fewer number of clusters.
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