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	1
	Programme Title
	Collaborative programme in Financial Mathematics, University of Sheffield UK and Nanjing University of Technology (NJUT), China

	2
	Programme Code
	MASU35

	3
	JACS Code
	G100

	4
	Level of Study
	Undergraduate

	5
	Final Qualifications
	BSc and Diploma (NJUT)

BSc with Honours (University of Sheffield)

	6
	Intermediate Qualification(s)
	None

	7
	Teaching Institution (if not Sheffield)
	Sheffield and Nanjing University of Technology (NJUT)

	8
	Faculty
	Science

	9
	Home Department
	School of Mathematics and Statistics

	10
	Other Department(s) involved in teaching the programme
	Management and Economics

	11
	Mode(s) of Attendance
	Full-time

	12
	Duration of the Programme
	4 years (first 3 years at NJUT and 4th year at TUOS)

	13
	Accrediting Professional or Statutory Body
	Not applicable

	14
	Date of production/revision
	March 2014, March 2016


15. Background to the programme and subject area

	a) Background to the subject area and partner institutions
The growth of the financial services industry has been one of the striking features of economic life in recent years. Mathematics has played a pivotal role in this development and, as a result, there is a sizeable and growing demand, from financial institutions across the world for people with appropriate technical skills and with an understanding of the relevant mathematics. This joint programme is designed to produce graduates with a suitable mathematical and financial background to enter careers, at the technical end of the financial services industry, as financial engineers or quantitative analysts.  The international dimension to the programme means that students can pursue careers in their home countries or abroad.
b) School of Mathematics and Statistics (SoMaS)
The School of Mathematics and Statistics (SoMaS) is composed of three constituent departments: the Department of Applied Mathematics, Department of Pure Mathematics and Department of Probability & Statistics. All three departments contribute to the programme, reflecting the necessary breadth of mathematical knowledge for success in this area. We have the support of the Management School and the Department of Economics who provide modules that help students to put their mathematical knowledge in context. We are fortunate in having, both in the Department of Pure Mathematics and in the Management School, staff with experience as practitioners. The Department of Applied Mathematics has rich experience of teaching relevant topics such as linear programming and numerical solutions of partial differential equations.

c) Nanjing University of Technology
Nanjing University of Technology is a large research and teaching university which was established by merging Nanjing University of Chemical Technology and Nanjing Institute of Architectural and Civil Engineering in May 2001.  It has 23,000 students (UG and PG) and 2,300 academic staff.  It is currently ranked at about 70 amongst all Chinese Universities.

Further information about the programme will be made available on the institutional websites.


16. Programme aims

	The aims of the joint programme are:

1. to provide students with a suitable mathematical and financial background to enter careers in the financial services industry at home or abroad.


17. Programme learning outcomes

	Knowledge and understanding:

	On completion of the joint programme, a graduate should:

	K1
	have acquired a working knowledge and understanding of the methods of linear mathematics, including linear programming;

	K2
	have acquired a working knowledge and understanding of the methods of advanced calculus, including differential equations;

	K3
	have acquired a working knowledge and understanding of aspects of probability, in particular stochastic processes;

	K4
	have acquired a working knowledge and understanding of aspects of finance;

	K5
	have acquired a working knowledge and understanding of applications of mathematics to finance.


	Knowledge-based skills:

	On completion of the joint programme, a graduate should:

	SK1
	be able to apply core concepts and principles in well-defined contexts;

	SK2
	show judgement in the selection and application of mathematical tools and techniques;

	SK3
	demonstrate skill in comprehending problems and abstracting the essentials of problems;

	SK4
	be able to formulate problems mathematically;

	SK5
	be able to obtain solutions of problems by appropriate methods;

	SK6
	understand the need for proof and logical precision;

	SK7
	have developed an understanding of various methods of proof.


	Skills and other attributes:

	On completion of the joint programme, a graduate should:

	S1
	have acquired skill in calculation and manipulation;

	S2
	be able to understand logical arguments, identifying the assumptions and conclusions made;

	S3
	be able to develop and evaluate logical arguments;

	S4
	be able to present arguments and conclusions effectively and accurately;

	S5
	demonstrate the ability to work with relatively little guidance;

	S6
	have developed the skills to acquire further mathematical and statistical knowledge;

	S7
	have developed the skills to model and analyse physical or practical problems;

	S8
	appreciate the development of a general theory and its application to specific instances;

	S9
	have acquired skills in the use of computer algebra packages.


18. Teaching, learning and assessment

	Development of the programme learning outcomes is promoted through the following teaching and learning methods at both Institutions:

Lectures

Lectures are used to develop students’ engagement with key information and to develop subject-specific knowledge and understanding.  Effective use is made of IT facilities, for example through computer demonstrations where applicable. Students also learn mathematical techniques and theories through seeing problems being solved and results proved in lectures. Theory is developed and presented in a clear and logical way and is enhanced by the use of illustrative examples. In many modules, supporting written material is circulated.

Coursework

Students are required to submit work on specified problems for marking at regular intervals.

Example/Problem classes

Most modules require attendance at example/problem classes as a means of integrating theory with practical application.
UoS delivery at NJUT: UoS staff will visit NJUT for two-week periods to deliver lectures and provide whole-class workshops / examples classes to support lecture material.  It is anticipated that 11 x 2 week visits will take place and that these will be held between October and December, and between February and May. An intensive programme is envisaged, with three or four lectures each day, supported by examples classes and tutorials with assistance from NJUT staff. The exact balance between lectures and tutorials on each day will be tailored to the content, with more tutorials immediately after new concepts have been introduced.

Computing and Practical Sessions

Students on this programme are provided with training on relevant software packages.


	Opportunities to demonstrate achievement of the programme learning outcomes are provided through the following assessment methods:
Most modules are assessed by formal examinations, augmented in some cases by a component of assessed coursework. The most common format involves the regular setting of assignments, each consisting of a number of problems based on material recently covered in lectures. Some modules include a project and/or poster presentation. Where a module is assessed both by examinations and by coursework, the latter contributes between 10% and 30% of the final mark.

The learning outcomes are assessed, primarily through examinations, in appropriate core modules and in the approved modules. As students progress through the programme, less explicit guidance on selection of techniques is given and, in examinations and other assessment, more is expected in terms of formulation of problems and in solving problems requiring several techniques or ideas.


19. Reference points

	The learning outcomes have been developed to reflect the following points of reference:

The Mathematics, Statistics and Operational Research benchmark document.
The QAA framework document at http://www.qaa.ac.uk/Publications/InformationAndGuidance/Pages/The-framework-for-higher-education-qualifications-in-England-Wales-and-Northern-Ireland.aspx
The University of Sheffield Students’ Charter at http://www.shef.ac.uk/ssid/ourcommitment/charter
The University’s coat of arms, containing the inscriptions Disce Doce (Learn and Teach) and Rerum Cognoscere Causas (To Discover the Causes of Things; from Virgil's Georgics II, 490), at: http://www.sheffield.ac.uk/about/arms
The research interests and scholarship of the staff of SoMaS and the partner departments.

NJUT benchmarks to be included.


20. Programme structure and regulations

	Levels 0-2 will be undertaken at NJUT and Level 3 at Sheffield.
A summary of the programme structure is as follows:-
Level 0 (delivered at NJUT)
NJUT modules: Military Theory, Moral Cultivation and Basic Law, English Listening and Speaking, College Physical Education, Fundamental Information Technology B, Advanced Calculus 1, Linear Algebra, Entrance Education, Military Training, Outlines of Modern Chinese History, English Reading, College Physical Education, Visual C++ Programming, Advanced Calculus 2.

TUOS module: Introduction to Probability and Statistics  (10 UK credits)
Level 1 (delivered at NJUT)
NJUT modules: English Writing 1, College Physical Education, Advanced Calculus 3, Introduction to Mao Zedong Thought, Scientific English Writing, College Physical Education, Introduction to Finance, Applied Stochastic Processes, Multivariate Statistical Analysis, English Strengthening, Social Practice.

TUOS modules:, Differential and Difference Equations, Introduction to Probability and Statistics 2, Methods for Differential Equations, Statistics Core, Continuity and Integration, Introduction to Financial Accounting  (60 UK credits).
Level 2 (delivered at NJUT)
NJUT modules: Basic Principles of Marxism, Scientific English Writing, Information Retrieval and Literature Reading, Introduction to Corporate Finance and Asset Pricing, Econometrics, Social Practice.
TUOS modules:, Statistical Modelling, Statistical Reasoning, Vector Spaces and Fourier Theory, Operations Research (Game Theory), Financial Mathematics and Financial Management.  (60 UK credits).
Level 3 (delivered at TUOS)
Core modules: Metric Spaces, Topics in Mathematical Economics, Stochastic Processes, Stochastic Finance, Corporate Finance.
Elective modules Grp1: Modern Finance, Financial Derivatives.
Elective modules Grp 2:, Topics in Number Theory, Complex Analysis, Linear Models, Bayesian Statistics, Measure and Probability, Game Theory.
Elective modules Grp 3: Operations Research, History of Mathematics, Codes and Cryptography, Sampling Theory and Design of Experiments, Applied Probability, Time Series, Mathematical Biology and Computational Inference  (120 UK credits).
Agreement has been reached between the partners about the curriculum and learning outcomes.
University of Sheffield award: the award of the BSc in Financial Mathematics will be awarded based on the credits delivered by the University of Sheffield.  (This meets the University criteria of 180 credits for the award of BSc of which at least 100 credits should be at Level 3).
NJUT award: Students who pass all of the units on the programme will be awarded a diploma (graduation certificate).  Students who achieve an overall average of at least 70% over the whole programme of study will be awarded a degree by NJUT.  (This follows the standard approach for students who study for four years at NJUT).

	Detailed information about the structure of programmes, regulations concerning assessment and progression and descriptions of individual modules are published in the University Calendar available on-line at http://www.shef.ac.uk/calendar/


21. Student development over the course of study

	The programme of study is essentially linear with key skills and core knowledge taught and built upon through subsequent levels.

Levels 0 and 1 introduces students to university level mathematics and establishes the mathematical base for the programme with instruction in areas such as calculus, differential equations and probability. Most modules include both theory and applications and develop key technical skills for use throughout the programme. Training in appropriate computer packages is given where appropriate.
At Level 2, students extend their knowledge of theory, gain further experience of application and consolidate their key skills. Some modules introduce new topics, such as linear mathematics (including computational aspects), linear programming and game theory while others involve more advanced material in areas, such as probability and differential equations.
By Level 3 students should have acquired sufficient mathematical background and maturity to cope with advanced topics, in particular stochastic processes, and their application to finance. Some of these modules continue the development of topics from earlier years and others, though requiring knowledge and skills already acquired and the corresponding degree of mathematical maturity, introduce topics that are essentially new.


22. Criteria for admission to the programme

	Detailed information regarding admission to the programme is available at http://www.shef.ac.uk/prospective/
NJUT will be responsible for recruitment and admission of students to NJUT in consultation with the relevant SoMaS Admissions Tutor, and UoS will provide publicity material and other information to assist in recruitment.  Students must obtain the qualifying score equivalent to Tier 1 or the top of Tier 2 for entry in the national or provincial college entrance exam of the People’s Republic of China.


23. Additional information

	This specification represents a concise statement about the main features of the programme and should be considered alongside other sources of information provided by the teaching department(s) and the University. In addition to programme specific information, further information about studying at The University of Sheffield can be accessed via our Student Services web site at www.shef.ac.uk/ssid/
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