MSc in Statistics at the University of Sheffield

The Sheffield MSc course gives students a thorough grounding in both theoretical and practical aspects of Probability and Statistics. Through the range of modules provided, students gain an excellent foundation for a career as a Statistician. 

The course is well established, having been running successfully for over 35 years. During that time it has evolved into its present form, which gives a firm grounding in practical statistical methodology and computation, and also develops many of the personal skills in demand from employers. Since 2001, it has also been available in a distance learning version. It is a general purpose course, which aims to prepare its graduates for a wide range of careers, but is nevertheless also popular for recruitment by pharmaceutical companies.

The course has been supported by the National Research Councils for over 35 years. In recent years it has been one of only 6 Statistics MSc courses receiving EPSRC funding.

The MSc is accredited by the Royal Statistical Society. The Society accords GradStat status with one year's relevant experience towards CStat status to all students who pass the course.

There is contact with employers of statisticians through the course's Advisory Board, employer open days, sponsored student attendance at meetings of Statisticians in the Pharmaceutical Industry, career presentations and dissertation projects.

The opportunity to study part-time by distance-learning allows students to gain this valuable qualification in a convenient way, and gives access to the course for many students who would be unable to attend full-time. The course is carefully structured to allow distance-learning students to interact with tutors, lecturers and other students, including full-time residential students.

The MSc and Related Qualifications

The MSc is a 180 credit course of which 120 credits are from taught modules and 60 from the dissertation component.

Students who do not complete the MSc course may receive alternative qualifications. Students who receive 120 credits may be eligible for the Postgraduate Diploma in Statistics, whilst those who receive 60 credits may be eligible for the Postgraduate Certificate in Statistics.

Strong students interested in research are encouraged to discuss further study for the degrees of MPhil and PhD.

Those who do not have the necessary qualifications for direct entry to the MSc are encouraged to take the part-time distance learning Graduate Certificate in Statistics as a preliminary course.

Aims

The aims of the MSc in Statistics are that students who pass the course will: 

· be able to formulate problems in statistical terms, plan studies, and analyse data using a wide variety of techniques; 

· be experienced in writing reports (both technical and non-technical), in other methods of presentation of results, and in working in groups; 

· have shown the ability to complete an extended individual study of a statistical problem and to present the results in a dissertation; 

· have developed attitudes and confidence which will allow them to acquire new statistical knowledge and expertise throughout a subsequent career. 

Resident Students & Distance-Learning Students

The course is available both to one year full-time resident students, and to part-time distance-learning students over two, three or, occasionally, four years. Resident students will work with distance-learning students on some group projects, both using email, teleconferencing and on-line discussion boards, and during residential weeks.

This Guide concerns specifically the course for distance-learning students (PAST02). The course for resident students (PAST01) is identical in most respects. Details are given in the Course Guide for Full-Time Residential Study, hard copies of which may be obtained from the MSc Admissions Secretary, Department of Probability and Statistics, University of Sheffield, Hicks Building, Sheffield S3 7RH.

Course Outline

The emphasis of the course is on providing a good general coverage of the subject. Its principal strength lies in the training in the practical side of the subject which develops each student's ability to solve substantial and realistic practical problems, to communicate findings effectively and to assimilate new techniques.

The course consists of:

Foundation


Block (not assessed)
Core



Units (120 credits)
Dissertation (60 credits) 

These are described below.

Foundation Block

The first week of the MSc course (in Intro Week before the undergraduate semester starts; a compulsory residential study week for distance-learning students) is devoted to a review of basic material, an introduction to the Sheffield computing system and to various administrative and social events.

Notes covering the material to be reviewed (most of which will have been covered by most students during their first degrees) will be sent out in early July. Students are expected to spend around 50 hours preparing themselves for the course by reading the notes and attempting the accompanying exercises. Assistance and feedback will be available during the week in Sheffield.

The Foundation Block material is not directly assessed, but it may be assumed throughout the remainder of the course.

Core Units

Students normally take

MAS6001 Data Analysis (20 credits)
MAS6002 Statistical Laboratory (20 credits)
MAS6003 Linear Modelling (20 credits)
MAS6004 Inference (20 credits)
MAS6011 Dependent Data (20 credits)
MAS6012 Sampling, Design, Medical Statistics (20 credits).

These provide thorough training in the professional skills of tackling substantial projects and presentation of results (Data Analysis), in practical data handling and statistical methods (Statistical Laboratory), in the the most important and pervasive classes of statistical models (Linear Modelling), in the underlying theory and computational tools (Inference), in handling data sets with complex structure (Dependent Data) and in collecting data and the important medical applications area (Sampling, Design, Medical Statistics).

Almost all students take the standard set of modules above, but exceptionally well-qualified students may be permitted to substitute other units for one of the final four modules. The substituting options are given as individual guided reading units and allow for study to greater depth in, for example, multivariate analysis, time series, simulation, or non-parametric and semi-parametric methods. Students interested in such a possibility should discuss the matter with the MSc Course Director at an early stage.

Those distance-learning students taking the 2-year course normally take the modules Statistical Laboratory, Linear Modelling and Dependent Data in year 1 and Data Analysis, Inference and Sampling, Design, Medical Statistics in year 2. Those taking the 3-year version normally take Statistical Laboratory and Linear Modelling in year 1, Data Analysis and Inference in year 2 and and Dependent Data and Sampling, Design, Medical Statistics in year 3. 

Dissertation

Students are also required to complete a dissertation (worth 60 credits), which may be an analysis of some practical statistical project, or may involve a more theoretical or methodological investigation. This starts during the second semester of the first year, but the bulk of work is done during the summers of each year. The report is usually prepared during the summer following the student's last taught module, but may be postponed to the following year by arrangement. Students present an account of their findings in early September. The presentation may be given in person, but may alternatively be in a distance-delivery form, such as a prepared slide-show, poster or video). The dissertation must be submitted by the middle of September.

Professional Development

In addition to the technical training given by the courses, the MSc aims to develop students' awareness of the broader requirements of membership of the statistical profession.

Many of the units (particularly Data Analysis and the Dissertation) contain elements which develop oral and written communication skills, time management skills and appreciation of statistical ethics. Arrangements are made for distance-learning students to participate in these activities, using the residential study weeks as appropriate. Individual membership of the RSS is also encouraged.

Teaching Methods

The distance learning version of the MSc is designed so that students study the same subjects as their residential counterparts essentially concurrently. The course materials are made available through Blackboard via the world wide web and support is available both from the individual module lecturers and from the MSc Course Director, via email or telephone. Most communication within the course, particularly between residential and distance-learning students, takes place via Blackboard and so training in its use is given early in the MSc. 

For all modules except Data Analysis, students are provided with module notes, structured problems and a schedule of work. The Blackboard discussion board for each module is used to inform distance-learning students of any special points made during lectures to resident students and to keep students exactly in step with the delivery of material in Sheffield. For Data Analysis, where the focus is more investigative, there is more emphasis on providing feedback than on pre-prepared information. In this module, much of the project work is carried out in groups; here distance-learning students work with each other and with residential students using email and teleconferencing to discuss projects, share documents and prepare joint presentations. 

Students are required to submit work approximately weekly and to maintain frequent contact with their Personal Tutor to ensure that they are proceeding satisfactorily through the course. As a rough guide students should expect to spend a minimum of 10 hours working on each credit (i.e. 200 hours on a 20-credit module). 

Linear Modelling, Inference, Dependent Data and Sampling, Design, Medical Statistics share lectures with BSc and MMath students taking related modules in the 3rd and 4th years of their degrees. MSc courses are augmented with additional material and are examined somewhat differently. The three weeks of the undergraduate Semester 1 examination period are mainly devoted to work on modules MAS6001 and MAS6002. 

Teaching for the dissertation is through supervision by one or more members of Departmental staff, by email and, usually, during occasional visits to Sheffield.

The main statistical software used in the MSc is R and instruction is given in the use of this package in the Statistical Laboratory module. Students will also be given some training in other packages, most notably SAS. The University also has site licences for many other mainstream statistical packages (S-Plus, SPSS, Minitab, etc) which are valid for UK-based distance-learning MSc students. For many projects, and the dissertation, students may be free to choose whichever package they prefer. 

Distance-learning students will also spend three or four compulsory residential weeks in Sheffield during the course. These weeks will be devoted to examinations and to those activities in which personal contact is essential. For students on the 3-year programme, attendance will also be required on various dates in late May/early June of their third year, which may fall outside the main residential weeks, for the examinations in Dependent Data and Sampling, Design, and Medical Statistics.

Career Prospects

Students completing the course will be equipped to enter the statistical profession in any of a wide range of application areas, including finance (e.g. credit scoring), manufacturing companies, pharmaceutical companies, contract agencies, emerging industries, government agencies and research institutes. MSc graduates already working in these fields may find their promotion prospects enhanced. Employment prospects for competent statisticians are good. On past experience, at least 80% of UK graduates will go on to careers in statistics.

Some recent destinations of Sheffield MSc graduates are AXESS, Cooperative Insurance Services, First Direct, GlaxoSmithKline, Government Statistical Service, Great Universal Stores, Marks and Spencer, Medical Research Council Units, Parexel, Quintiles and AstraZeneca. 

Module Descriptions

MAS6001. Data Analysis. This module casts participants in the role of practising statisticians who are faced with projects from a variety of fields. Each project will be written up in a report and some involve other elements (for example, oral presentations and role play). Most projects are based on actual problems and data, often originating from consulting activities, and are 'open ended' with no obviously appropriate method. The student is required to exercise general statistical and scientific skills and some ability in computing to produce suitable written and oral reports. A diversity of approaches to data analysis is encouraged, as is real insight into the problem; mere technical manipulation is discouraged. Several projects require collaborative work by students, working in teams of three or four, and one involves the team presenting their results to the 'clients' in a role-playing exercise. This last provides an excellent opportunity to encounter issues associated with costing work and statistical ethics.

MAS6002. Statistical Laboratory. This module provides an overview of many statistical techniques, with an emphasis on practical implementation and interpretation of results rather than theoretical justifications. R is the main computing tool, with a major aim being to produce competent users. However SAS is important in some application areas and so students will also attain a level of competence in that package. Areas covered include: Exploratory Data Analysis, non-parametrics (including density estimation), generalized linear modelling, survival data, time series, multivariate topics, tree-based methods, robust methods, local regression, spatial data, non-linear regression and generalized additive modelling. The module occupies the middle ground between the open-ended project module (MAS6001 Data Analysis) and the more theoretical development in modules on specific topics. Its role is to enhance the student's practical statistical competence and to develop confidence in acquiring new techniques. 

MAS6003. Linear Modelling. The module covers linear and generalized linear models, stressing the power of linear modelling structures in their many guises. Topics include: the general linear model, diagnostics, model building, generalised linear models, binary data and logistic regression, count data, log-linear models and contingency tables, random effects and multi-level modelling. This module provides a wide ranging coverage of central topics for any applied statistician.

MAS6004. Inference. The keynote of this module is the principles and the methods of implementation of both frequentist and Bayesian inference. Topics in frequentist inference include likelihood, sufficiency and ancillarity, construction of point and interval estimators, likelihood tests, profile likelihood, and asymptotics. The Bayesian inference section considers prior distributions and prior modelling, principles of elicitation, posterior summarization, predictive inference and decisions. Computational techniques are emphasized throughout and the unit includes discussion of general numerical methods, the Expectation Maximization algorithm, simulation and Markov Chain Monte Carlo.

MAS6011. Dependent Data. This module develops the ideas needed to deal with data sets with complex structure that are a feature of most real applications. It begins with a practical introduction to multivariate analysis: graphical methods, EDA and dimension reduction, principal components, MANOVA and discrimination. Another major component is time series: models, model fitting and forcasting, including both Box-Jenkins and state space models. Topics extending these basic ideas may include hierarchical models and repeated measures

MAS6012. Sampling, Design, Medical Statistics. This hybrid module examines the issues involved in collecting data and gives a flavour of one of the important applications areas of the subject. The Sampling Theory section covers simple random sampling, stratification, sample sizes and practical issues in sample surveys. The Design portion looks at blocking, randomization, factorials, designing for real problems and the theory of block designs. The Medical section considers first issues in clinical trials such as: design of clinical trials, controls, protocols, blind and double blind arrangements, ethics, protocol deviations, sample size, cross-over trials, and meta-analysis; and then looks at the special features of the analysis of survival data.

Dissertation

The final element of the course is the dissertation. About one-third of the time for the whole course is devoted to this element. Dissertations will typically involve the investigation of a data set, entailing both a description of the relevant background and a report on the data analysis. An extensive study and a coherent account of the findings is expected. Usually, the data sets considered will be new, or at least substantially unanalysed. Dissertations with a mainly theoretical or methodological focus are also possible.

The dissertation is intended to be a sustained study giving the student the opportunity to synthesize theoretical knowledge with practical skills in both data analysis and computing. Students will experience the key phases of a relatively large piece of work: planning to a deadline; researching background information; acquisition and validation of data; problem specification; carrying out of relevant analyses; and reporting, both at length through the dissertation and in summary through a poster display. Dissertation topics are often provided by non-statisticians, and learning to communicate with, and relate to, these external clients is an extra benefit of the dissertation. Suitable projects based in the workplace in co-operation with an employer are encouraged.

Assessment

The Data Analysis and Statistical Laboratory modules MAS6001 and MAS6002 are continuously-assessed, through course-work and projects. Assessment for other modules is through a mixture of course-work, projects and examination. These examinations are 'open book', a format that encourages understanding rather than learning by rote and provides an assessment of skills that are relevant to a working environment.

Examinations for the modules Linear Modelling, Inference, Dependent Data and Sampling, Design, Medical Statistics are held at the end of the second semester in the residential weeks, during the undergraduate exam period in May/June. Any necessary resit assessments are normally made at the corresponding times in the following academic session.

Students must give a presentation of their dissertation project findings, but need not attend Sheffield for this. Dissertations must be submitted at the end of the course (usually 2 or 3 years after the course began), and will be examined once a year, in October.

Students obtain a total of 120 credits by passing the taught modules taken; the dissertation is worth another 60 credits. A total of 180 credits qualifies the student for the MSc degree, which can be awarded at merit or distinction level.

The Postgraduate Diploma or Postgraduate Certificate (see Section B2) may be awarded to those not meeting the requirements of the MSc. 

Applications Procedure

We aim to recruit around 15 residential students and 8 new distance-learning students to the course each year.

We expect about two thirds of the students to be UK/EU-based and one third to be from overseas.

The minimum entrance requirement for the course is:

either a Second Class Honours Degree, from a three or four year course at a UK university, with substantial mathematical and statistical components;

or any comparable qualification of equivalent standard.

In addition, students whose first language is not English will need to demonstrate English language proficiency (even if their education has been chiefly in English). Our usual minimum requirements are IELTS 6.5 (with 5 in each component), or TOEFL 575 (with 4.5 in TWE), or 91 in TOEFL iBT, or 232 in the TOEFL computer based test, or equivalent grades in a recognised test such as Sheffield University's USEPT.

Fees
Fees for the course in 2010/11 are: 

UK/EU students £2330 per annum for 2-year course; £1553 per annum for 3-year course.
For overseas students, they are £6950 and £4656 respectively.

It is possible that fees for later years will increase by more than the rate of inflation.

The fees cover provision of course materials, support and tuition. They do not cover any costs of accommodation or travel during the residential weeks.

Students will be expected to have their own modern personal computer with an up-to-date version of Microsoft Office and internet access. Authorized copies of the various statistical packages required for the course will be provided free of charge, to UK-based students, and their licences will be renewed whilst students are registered for the course. Students based outside the UK must obtain the same software at their own expense. Students will be expected to buy a modest number of appropriate textbooks. The University library permits remote access through the internet (though this may be expensive for non-UK-based students) and offers a hard copy document supply service for journal articles and book chapters. 

Closing Date for Applications

The normal closing date for applications to commence study in September is 15 June. However, most places are filled before that time, so application by the end of February is advised.

Applications received after the course is provisionally full may be processed and suitable applicants held on a waiting list in case course places become available.

Forms

If you wish to apply for a place on the course, please complete the Departmental application form enclosed with this pack, or available at:

www.shef.ac.uk/pas/MSc/forms
and mail it, together with your transcript and any English language documents, to the departmental MSc Admissions Secretary:
MSc Admissions Secretary 
Department of Probability and Statistics
University of Sheffield
Sheffield
S3 7RH
UK
In addition, please complete the applicant's section on two copies of the reference form enclosed or available at

www.shef.ac.uk/pas/MSc/forms
Pass these forms to your two referees and ask them to mail their references directly to the MSc Admissions Secretary to maintain confidentiality.

Alternatively, the standard University application and reference forms are acceptable.

Contact Information

Initial and administrative enquiries and completed application and reference forms should be addressed to the MSc Admissions Secretary, Ms Kirsty Hufton, by email at
postgrad-stats@sheffield.ac.uk
or by post at:
MSc Admissions Secretary 
Department of Probability and Statistics
University of Sheffield
Sheffield
S3 7RH
UK

Academic enquiries may be addressed to the MSc Admissions Tutor, Dr Nick Fieller, at n.fieller@sheffield.ac.uk
