Quality as in Information Quality

As you know, we live in a world where extraordinarily large amounts of data a stored on computer accessible devices. This data forms the basis for derived information on decisions which affect the World Monetary system, International Rates of Exchange, major decisions for Investment, Health, Space Flight, Normal Air Flights, Re-equipment, personal Banking, Library systems and so on and son on. As you may have read in another paper, data is the prime source of input into extended and very large and frequently International systems such as Business Management Projects.

What we are looking at is basically data analyses. And because of the scope, complexity and sheer volume of stored data, there is an absolute need for the basic data to be complete, representative and accurate.

In other words, there is the need for Information Quality which is totally dependent on Quality of Data. You have read or heard comments regarding Knowledge Workers. They are totally dependent on data/information of the highest available quality.

So what else does Information Quality offer ?  Try these :-

1. Quality information lets an enterprise (organisation, business) improve the decision making process by basing it on objective  facts collected from the field using operational systems

2. Quality Information also helps the enterprise discover cross-marketing opportunities for increasing revenues and reduce costs from error detection and correction

3. Quality Information builds credibility and improves the image of the overall data support (normally a data warehouse) to the customer or consumer

Building a data warehouse is to collect data from a number of associated sources, both current and historical – generally called legacy (probably meaning a legacy or left over from previous time periods), and integrating all this data so that analyses can be process on the collections of data.

It’s a bit like a production system in the manufacturing industry. The production process generates material products, while a data warehouse produces information which is used by the customer – who just happen, in many cases, to be knowledge workers.

The mixed and different sources of data (called heterogeneous) is like the raw materials provided by suppliers, and the data integration process in the data warehouse corresponds to the information manufacturing processes.

You have heard of ‘Total Quality Management – or TQM’. There are international standards for this – ISO standards. It is not surprising then that Information Quality is often seen as an offshoot of TQM.

So what is Quality ?

Try this definition : Quality focuses on ‘the consumer and the product’s fitness for use’  

That is a very wide statement and can apply to many objects we encounter – for example a Personal Computer, an Operating System, medication,  treatments for illness, injury and disease,… and so on. Do motor vehicles fit into this concept of quality ?

However, today’s and tomorrow’s expectations of information consumers go beyond just having accurate data. Information must also be timely, easily accessible and relevant to the needs of the consumer’s tasks.

Information becomes not just a product, but a service, and therefore ‘quality’ must include both product and service quality.

Typically Information Quality Management in an enterprise involves these activities:-

(i) Quality Policy : establishing the overall quality related intentions and goals of an organisation

(ii) Quality Planning : setting quality objectives and specifying processes and related resources necessary to fulfill those objectives

(iii) Quality Control : executing processing to fulfill quality requirements

(iv) Quality Assurance : providing confidence that quality requirements will be fulfilled

(v) Quality Improvement : increasing the ability of fulfill quality improvements 

Let’s look at improving the Information Quality in a Data Warehouse.  What is required is the measurement and improvement of the various data components which form the foundation of Information Quality.

(i) Data definition quality : this is the value of the data specification. It includes the clear and precise definition of the associated elements and business rules – you will hear, or have heard of, business rules in database definition and construction. The complete definition of data by assessment the data definition and information architecture helps to provide clear criteria to measure the quality of the data generated after a data warehouse has been implemented. The saying ‘the sharper the rules, the sharper the quality of data’ is apt.

(ii) Data content quality : This applies to the correctness of data values physically stored in the support databases which form the supply to the data warehouses. (There are other supply devices, but I’ve kept this paper to the database level.) This data must conform to the approved business rules and the data specification set up in the data definition process.

(iii) Data presentation quality : This is the value of the information product as seen and understood by the knowledge worker (who could be you in the near future) using the information. The information must be timely, usable and also useful by this person or by these persons.

How is IQ measured – or how can it be measured ?

One method is by and assessment exercise (or audit). This should attempt to determine the current state of the Information Quality processes as objectively as possible, and certifies the reliability of the data made available to the knowledge worker.

This Information Quality (or IQ as most people in the industry refer to it) assessment sets out to determine if the data conforms to the business rules as specified, or has valid data values as defined in common domains. There are data assessment tools which do this.

The steps normally are :

1. Identification of an application area or information group where poor quality could cause ‘significant’ negative impact

2. Establishment of the purpose for IQ measurement and identification of the relevant measures to assess

3. Determination of a detailed list of files or processes which should be assessed as part of the IQ assessment exercise

4. Identification of the data sources which will be used to validate the accuracy of data available in the data warehouse

5. The extraction of a random sample of data from the data warehouse as well as sources for data validation. The data sampling should be based on ‘appropriate’ statistical sampling techniques as the entire IQ assessment depends on the validity of this step

6. Analysis of the IQ of the collected sample data against the specified quality criteria

7. The interception and reporting of IQ assessment findings. Once the data is analysed, the results of the IQ for the assessed data must be interpreted, and the findings must be communicated back to the knowledge worker and information producers to establish the credibility of the data warehouse for feedback purposed.

Some Suggested Desirable IQ Measures:

The measurement of the quality of information generated by a data warehouse as a final product can sometimes be difficult. Partly, this is because of the multiple processes involved in its multi layered architecture (the extract, transform, load which you saw earlier).

Usability of Data

A different approach would be to look at the usability of data. The knowledge worker will use information only if it is usable and it is easy to work with (which reinforces the thought that ‘clever’ or ‘intelligent’ data is not always good).

If information generated by a data warehouse requires much effort in its manipulation by analysts, then the information lacks the necessary quality. 

(could this apply to say a spreadsheet ?).

Conformity of Definition
In a sound IQ environment, individual data elements should contain values which are consistent with the official data definition. Stored data values should comply with the data definition specifications.

Nonduplication and Collaboration of Data

There is less chance of data conformity if the data is distributed or duplicated. This leads to lack of credibility among knowledge workers. Information architecture should promote enterprise wide data collaboration.

Consistent Representation

It is not always possible, nor desirable to have non duplicated data. In some large organisations duplicated data will appear in different applications across the scope of the organisation.  However, redundant, distributed data with common data elements must be consistent across the various applications. (banks are a good example of this.)

Integrity of Derived Values or Data

Key players in the data warehouse environment are summaries or summarisations and the deriving of values from transaction data. IQ processes ensure that summarised data is accurate and in accordance with the specified rules for calculation or developing derived values/data.

Completeness of Facts

Facts is a term peculiar to data warehousing, and refers to there being data relevant to some object or objects being analysed. For instance if the warehouse is analysing details of patients who have been treated for some ailment, then a fact would probably include, the physician or surgeon’s name, the nature of the complained, when first detected, if previous treatment had been given, the time and place of such treatment, possible the outcome, gender and age of the person and so on. This would allow analyses over gender, age, surgeon, date (possibly related to season), the hospital or surgery where the treatment took place  …..   these are known a dimensions).

Accessibility

This refers to the minimum path needed to access data. The more convoluted or difficult the path ( for example if it is necessary to run multiple steps or applications) then the information could be seen as ‘less usable’ from the users point of view.

Timeliness

The IQ environment must ensure that information is available to the knowledge worker on time as specified in service level agreements between the data warehouse and the user community. There is a loss of information value if information does not reach the knowledge worker on time.

What tools exist (or could exist) to ASSIST WITH Information Quality.

This is the year 2003, and in 2004 and after, the tools will change – merge, separate and probably become stronger ….    Software is a fluid environment.

At as 2003, these automated tool groupings are available

1. Information Quality analysis tools

This group or category of tools extract data from the data warehouse. Measure its quality, and report the analyses of the automated data assessment

2. Business Rule discovery tools

This group of tools assists in the understanding of the use of data, and how it is used.  The software concentrates on the business rules which are in practice.

The tools analyse data in fields and files and attempt to establish patterns, relationships and rules in the data.

3. Defect Prevention. The focus of this group is to improve or maintain quality by  

concentrating on minimising data entry error, or source data error. They are similar to reengineering and cleaning tools, but they operate at the input data creation level, not batch detections. Reasonability tests are also the province of these tools, and domain value testing – for example valid codes within the code domain.

4. Data Re-engineering and Cleaning. The main features of this groups of 

software is that they improve the data quality, generally using data corrections tools. Data is usually cleaned which is then directed into a target database.

The types of operations involved include



The filling in of missing data (data matching algorithms are used)



The calculation of derived or summarised data



Changing one data type to another



Detecting and merging duplicated data



Matching names and addresses

5. Metadata Management and Quality Tools. The objective of this group is the 

automated management and quality of data definition and information architecture development. They direct attention to data definition support which includes



Normalisation evaluations



Evaluation of Referential integrity (primary and foreign key 

assessment) and also performance optimisation

Evaluation of data naming abbreviations to ensure that they    conform to naming standards

There is a book by Larry English – Improving Data Warehouse and Business Information Quality. Methods for Reducing Costs and Increasing Profits. It was published by Wiley in either 1999 or 2000, but is good reading.

Businesses using Information Quality techniques invariably use a combination of



People



Processes



Technology related measures (tools and procedures)

which provide a base for improving Information Information Quality.

Information is seen as a strategic business resource owned by the business. There needs to be an effective policy to manage Information Quality. And IQ targets set by management must be measured periodically and actual against targets accurately and comprehensively measured.
