

	Assignment Title
	Statistical Analysis Assignment

	The learning outcomes for this module are as follows,

· You will analyse three separate data sets of normal distribution variable measurement data relating to a pharmaceutical tablet product being run on three separate product lines in a pharmaceutical company.
· In your analysis you will use statistical tools e.g., mean, median, mode, standard deviation, histogram, distribution curve, frequency analysis. The idea is to use the statistical tools to assess the level of process control represented by each data set.
· You will then use this knowledge gained through the statistical analysis to make predictions regarding the future measurement data that will be produced by each product line which will allow you to highlight to the Operations Manager if an intervention is required in any of the product lines to return it to a state of control within its validated process parameters.
· The other section of the assignment is concerned with probability analysis based on scenarios presented to you e.g. the probability of different pairs of numbers being produced when a pair of dice are thrown, the probability of particular sets of numbers being produced using a lottery calculation.

	Assignment Format: MS Word and Excel Documents	

	Instructions
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2
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1) You are given 3 sets of data (Data1, Data2, Data3). These relate to the weight of the same product tablet being run on 3 different manufacturing lines. The data refers to the weight specification for the tablet which is 3.0g +/- 0.2g
1.1) For each data set calculate the mean, median, mode and range values
1.2) Review the histogram of each data set. Explain which data point (mean, median, mode) is most representative of the overall data i.e. are there any outlier values having an influence on some of the values in
1) above.
2) [bookmark: _GoBack]For the datasets given in 1) above calculate the mean and standard deviation and plot a distribution curve for the data i.e. you can print off the histograms supplied above and hand draw the distribution curve over it. 2.1) Based on the plotted distribution curve give your opinion based on the visualisation of the data whether the dataset is consistent with the mean e.g. what % of data points fall within 1 standard deviation of the mean. 2.2) What data points would you consider to be outliers based on the overall data set? What are the z scores for these data points?
2.3) You are the Quality Engineer for these three product lines and using your Statistics knowledge you are required to advise the Operations Manager on how the manufacturing process is behaving in relation to the validated centre process point which is 3.0g. For each data set please comment on the following
· How far away is the measured data from its validated centre process point (depending on whether the mean, median or mode value best represents the data set.
· Will the actual product being produced on each line remain within its parameter values of 2.8 to 3.2g
· Are any outliers values present? How do they affect the mean value and could you speculate on what might be causing these value(s) if present in the data set?
3) Plot the relative frequency of the components supplied in Data Sets 1,2,3 in a table. Explain how the calculated relative frequencies may influence a Process Engineer to work with validated process parameters to raise or lower the tablet weight to get it close to the centre process value of 3.0g

4) Please refer to pages 23 and 24 of the Introduction to Statistics Part1 document to answer this question. You are given a dataset for the height values of a group of 50 boys aged 12 years. Children who are not within the 75% percentile will have a routine examination to test for a deficiency of Vitamins B12 and C. Identify the range of height values in your dataset that fall within this category. Please refer to pages 23 and 24 of the Introduction to Statistics Part1 document to answer this question.

5) Probability: Please refer to pages 28 and 29 of the Introduction to Statistics Part1 document to answer this question.
Roll two 6 sided dice.
A) What is the probability of rolling a 5 on the 1st throw?
B) You have taken two throws and a 2 has appeared on one of the dice in each throw. What is the probability of rolling a 2 on each dice on the 3rd throw?
C) throw 2 dice and count the outcomes where the sum of the two dice = 2 or = 4


6) Question on permutations and combinations (please use the attached Lotto calculation document to answer this question).
Consider the following Lottery game; in this Lottery draw there are 6 numbers picked out of a possible 44. You will place a bet where you try to predict 4 of the 6 numbers that are drawn in the Lottery draw. However what is the actual probability of being able to pick 4 of the 6 numbers drawn.

	
· For source material for this assignment, use the lecture notes provided so far detailing Statistical Analysis processes.
· The research should include some data which will be represented in graphical form in the assignment

report.
· Attach a separate single sheet identifying any additional references used.

	· The Statistical Analysis Assignment is structured as follows in terms of marking:
· Questions 1, 2, 3 – Statistical analysis of three datasets with predictions of future data behaviour and recommendations for decision making regarding proposed process changes made to the Operations Manager/Process Engineer.
· Question 4 – Percentile data analysis of a variable data set and recommendations of an action to be taken pending the percentile calculation
result.
· Questions 5 and 6: Probability analysis based on data set information provided
· Data – Graphical representation of key data / findings
· Data Analysis / Conclusions – Any additional comments made which increase the topics understanding of the reader.
· References – On a separate Word Document, identify your references. A

maximum of 6 references should be identified - Use Harvard referencing.
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	Word/Page count:
	Overall Assignment includes the following;
(A word count is not applicable here as the student is answering 6 set maths type questions).
	Total %:
	

	Additional Information:
	 (
Clarity of Introduction and Body of Article
Clarity of Data and Presentation o
f Data
Clarity of Analysis
Quality of references / referencing
30
30
30
10
)Marks Awarded for under the following headings:

	Learning outcomes addressed and assessed in this assignment:

1. Correctly assess the requirements of each deliverable of the assignment and tailor the writing style used to provide a good narrative throughout that is clear in its message to the well informed but also the non- expert reader.
2. Write clear, concise, correct English appropriate for technical and professional communication. Use data analysis and illustrations to help communicate the desired message.
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