Assignment 4 (Wednesday 1st April)  

Assignment description

· Groups present according to the presentation schema that has been handed out

· All groups engage in active discussion after the presentations
Documentation requirements

Written documentation containing the following is to be handed in at the seminar: 

· A set of diagrams depicting the star-join schemas needed to solve the mini-case. 

· Written descriptions of how the following issues were dealt with in the design:

· Heterogeneous products

· Aggregations

· The socio-demographic mini-dimension

· Slowly changing-dimensions

· The customer/account relationship

· Diagrammatic description of the hierarchies in the time dimension

Reading requirements


- Kimball


All chapters that have been covered in the course

A banking mini-case

Access Banking AB is a small niche bank offering a limited range of banking products to private customers, they do not have any companies as customers. Decision-makers in the bank are at present working with a number of product development projects and want to get better feedback on customers’ preferences for the bank’s various products and banking functions. Previous product development initiatives have been aimed at providing new value-adding functionality to the bank’s two main products namely payment transferral services and current accounts with deposit and withdrawal functions.  

Each product has a set of basic banking functions associated with it. In addition to this customers can choose value-adding functions on the basis of their banking needs. This allows customers to choose their own product configurations depending on the set off value-adding functions they pick. Decision-makers want to check how customers utilise the various banking functions in order to discover possible trends in customers’ preferences for these functions. The decision-makers are also of the opinion that infrequent transactions with large amounts of money are better for the bank as this allows them to cut down on the expensive operation of processing transactions. They would like to ensure that they only develop new banking functions, which steer customers towards this more profitable pattern of behaviour.

For all products the decision-makers want to see how much money is involved in each banking transaction and the number of times a certain customer has used each product configuration. Even the use of the individual banking functions in a product configuration are of interest to the decision-makers. 

For the purposes of time series analysis the decision-makers feel they need to view information at the most detailed level possible (i.e. individual transactions). They would like to be able to aggregate measures to days, weeks, months, quarters, tertiaries, half-years, and years. There is however also a fiscal year that is shifted by one month from the standard calendar year. The fiscal year starts on the 25th of January and the months in the fiscal year are numbered one to twelve. For the fiscal year the decision-makers would like to aggregate over months, quarters, tertiaries, and years.

Traditionally the bank has had an account oriented approach and it is now felt that they would like to assume a more customer oriented approach in their analysis. Behind this lies the assumption that the preferences for certain products is based nearly entirely on customers’ socio-demographic attributes. Unfortunately the bank’s source data only links transactions with accounts. To further complicate the issue each customer can have several accounts and each account can be held by several customers. The information on which customer owns which accounts is however captured in the bank’s well maintained customer register.

The bank has a highly mobile customer stock, most of them working in large multi-national corporations and being frequently relocated to various subsidiaries. In addition to this the rate of product innovation in the bank is high and new banking functions are released on a regular basis. The bank aims to have a rapidly evolving product offering in order to meet the heightened competition in the banking business.

The decision-makers are aware of a set of new tools on the market, which they plan to exploit for exploratory analysis of their data. In order to do so they intend to first build a small data mart with high quality data extracted from the operational databases in the bank. Socio- demographic information on customers will be collected from an external information vendor. The design of the data mart will be based on star-join schemata.

Basis requirements on the design

Your assignment is to design a set of star join-schemas that will provide the decision-makers with the information they need in the product development process. A number of factors need to be taken into consideration when designing the star-join schemas:

· The bank’s products are essentially heterogeneous. They can be divided into three main product types (see listing of entities and their attributes), where each product type has its own set of basic banking functions and a set of optimal functions. Decision-makers are not always going to be interested in comparing attributes of different product types against each other. They will instead want to focus on each product type individually when performing exploratory analyses. It is only at the product type level that they will need to make any comparisons between the three. Ensure that you optimise the design of the star-join schema so that optimal browsing performance is provided to the decision-makers when they analyse the bank’s heterogeneous product range.

· The complex many-to-many relationship between account and customer must be taken into consideration if the decision-makers are going to be able to perform customer-oriented analyses. In order to give any sort of relevance to the historical analyses analysts must be able to see when customers opened an account and when they closed it. All this information will in addition have to be linked to the transaction record for each customer. This will also allow the bank to see if the introduction of new product functions has attracted new customers. Ensure that the star-join schemas depict the relationship between customer and account as well as the history of this link. Motivate your solution and explain how the drill-across functionality needed to make this link is supported by your design solution.

· As mentioned above customer and product attributes change slowly over time. Decision-makers want to be able to guarantee the historical relevance of all data and accurately partition time on the basis of product and customer changes. Ensure that the design of the star-join schemas take this into account and explain which strategy you will adopt to deal with these slowly changing dimensions.

· Customers have many attributes but it is the socio-demographic ones will probably be of most interest to decision-makers when they are browsing in their OLAP tools. Ensure that the star-join schema includes a mini-dimension for the purposes of quickly aggregating on the basis of customers’ socio-demographic attributes. Motivate your design solution and explain in which form the socio-demographic attributes must be presented in the mini-dimension.

· Another requirement that decision-makers have is that they can quickly aggregate on the level of product type and month. Ensure that your design of the star-join schemas allows for the pre-aggregation of facts at this level so that they can quickly access the information they need. Motivate your choice of design solution.

· Finally, ensure that the time dimension supports all the hierarchies needed to support the decision-makers requirements for aggregations when performing time series analyses. Depict these hierarchies in a tree-structure in order to clarify their structure.

Listing of Entities and their attributes

The following are a list of all the main entities which can be used in the star-join schemas. Fields for the different fact tables and dimension tables must be selected from the list below. It may be necessary to create derived facts which are not included in the list below but which can be calculated from the bank’s transaction history.

Customer

· Customer number (unique)

· First name

· Second name

· Date of birth

· Street address

· Postal code

· Postal area

· Communal code

· Country code

· Behavioural indicator

· Education level

· Net worth to bank

· Occupation

· Gender

· Dependence

· Marital status

· Home ownership status

· Income

· Individual life cycle status

· Customer segment

· Contact person in bank

· Contact unit in bank

Account

· Account number (unique)

· Account lifecycle status

· Date of opening

· Date of termination

· Date last modified

· EDA code

· Account status

· Account category

· Branch

· Account type

· Balance

Product

· Product type

· Product type description

· Product responsibility in bank

· Product type lifecycle status

The three major product types are described below

A) Product type: Deposit and withdrawal facility with overdraft option 

Basic functions

· Checking function type

· ATM access type

· Credit card function type

· Overdraft limit

· Overdraft interest rate

Value added functions

· Tele-bank function

· Internet bank function

· Quick checking

· International checking

· International ATM access

· Extra card option

· International cash insurance

· International lost card insurance

· Advanced accounting and reporting

B) Product type: Deposit and withdrawal facility without overdraft option

Basic functions

· Checking function type

· ATM access type

· Credit card function type

Value added functions

· Tele-bank function

· Internet bank functions

· Quick checking

· International checking

· International ATM access

· Advanced accounting and reporting

· Accounting and reporting on diskette

· Home budget management

Type C) Product type: Payment transferral (Giro)

Basic functions
· Account-to-account transfer type

· Account-to-bank transfer type

· Account withdrawals via bank

· Account deposits via bank

Value added functions

· Tele-bank function

· Internet bank function

· Quick clearance

· Payment monitoring

· Tax payment monitoring

· Advanced accounting and reporting

· Accounting and reporting on diskette

Payment transactions

· Transaction number (unique)

· Amount

· Date

· Initiating account

· Product utilised

