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[bookmark: _Toc25239186]Question 1
 Loshin (2013) is seen to accurately explain the thing that a set of data can either become useful information for someone or be turned down as useless data by others. He defines datum as the “smallest collectable unit”. Data are collected for the purpose of assessing the situation or monitoring the process. The data is collected or defined with an intention to explain the subject in question. However, it is possible that this intention is not always fulfilled. When collected data is filtered it turns into information. From this filtered information useful materials relevant to subject is called knowledge. Not all data collected is useful for everyone. Data collected by a cardiology department of how many patients they have seen and treated with specific medication and the outcome of treatment may be relevant for this department but not for other departments within the hospital.  
Information is expected to be an explanation, interpretation or description of the data. Information can thus be called the abstraction of data. It is not necessary that empirical analysis of data is done to produce information.  Detlor (2010) is also suggestive of the fact that information is regarded as the meaning derived by the author that may or may not be understood by other people in the way in which it is explained by the original author. 
As information is usually the inference or interpretation derived from the data, those who agree with the information regard the data as useful information whereas those who disagree with the information regard the data as useless data (Foxman, 2012). 
[bookmark: _Toc25239187]And if an individual extract from the data and information and makes it the part of his belief or principle, it is said to be knowledge. The workaround knowledge is that it is transferred from one person in the form of information and another person decodes the information back as his knowledge. So, useful information is not in itself knowledge, but it is the part of the knowledge, which is a bit more intangible than the data or information (Detlor, 2010). When information is combined with experience and intuition is results in knowledge and helps in drawing conclusion. Information is comprehension of facts and figures whereas knowledge is understanding of the subject. Information can easily be reproduced but knowledge may not be possible as it is based on experience, values and perception. Understanding of the difference between knowledge and information one can say information is not knowledge but all knowledge is information.  
Question 2
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Figure:  The Knowledge Pyramid, Source: (Foxman, 2012)
The knowledge pyramid can adequately describe how knowledge differs from data and information. According to the International Society for Knowledge Organization, data is the representation of what can be observed. Data is symbolic and represents the events and environment. Another name of the data is evidence. Data is in itself contextual. For example, the data related to the temperature at a particular place and the data of prime numbers between 10 and 20 both contain numbers. However, it is the context that defines which number belongs to what category of data.
In the next hierarchy comes the information. The information is above the data because it covers only the portion of the data, which is usable or relevant to the question asked. By asking the question, data is transferred to the relevant form. The information is obtained from the data using two means, analysis and inference. Information is more limited and concise than the data itself, so information becomes a subset of data (Madden, 2000). 
Then, knowledge comes above the information in the hierarchy. Knowledge is about how a particular system works. Knowledge creates a channel between information and makes instructions. The combination of instruction makes a system work, and such a combination is called knowledge. Data is refined into information and information is refined into knowledge through understanding (Cooper, 2017). 
So, how knowledge differs from information is that information is a comprehensive outcome, whereas knowledge is all about understanding. Identical reproduction of information is possible, whereas reproduction of knowledge is not possible. In order to make prediction, information only is not sufficient whereas knowledge is sufficient in order to make predictions. 
The way knowledge differs from data is that data is the source of knowledge. Data is always correct, but knowledge is derived from information, and it may or may not be correct (Cooper, 2010).

[bookmark: _Toc25239188]Question 3
The basics of the tacit knowledge are that it is know-how knowledge. So, tacit knowledge is gained through the means of jobs and experience. After doing jobs or experiencing things, this knowledge is embedded in the mind. This kind of knowledge differs from person to person and context by context and thus, cannot be easily documented or coded as like explicit knowledge is done. Intuitions and insights are the types of tacit knowledge (Al-Qdah, 2013) .
It differs from the explicit knowledge in that explicit knowledge is knowing-that knowledge. The knowledge is standard, can be documented easily in books. Explicit knowledge forms what is known as routine tasks contrary to the dynamic nature of the tacit knowledge. The knowledge is structured in nature in contrast to the personal nature of tacit knowledge. There is a fixed content, and the content is based on the objective of a certain learning program, unlike tacit knowledge, where the content is dependent on the context, and it is dynamically created. The context on which the knowledge is discussed is fixed and independent in nature. So, this kind of knowledge is easy to share, transfer and codify (Collins, 2010). 
So, in the context of the card game, tacit knowledge is used. The rules of the card games are related to explicit knowledge which is mastered by every typical card game player. The beauty of the card game lies in using tacit knowledge. While in a card game, each situation is unique, and the player needs to change his strategy according to the situation. Also, card games are often based on speculations and speculations are done usually by applying tacit knowledge rather than explicit knowledge. The fact that the card game uses tacit knowledge can also be verified from the fact that playing is the only method of learning card game and the knowledge acquired by doing comes under tacit knowledge and not under explicit knowledge. So, it is verified that tacit knowledge is used in the context of card game.
[bookmark: _Toc25239189]Question 4
Some decisions that I have made today are driving to work, choosing to stop and fuel my car, calling my HR manager to discuss some work-related issues and setting up an important meeting with my business partners.
While driving to work the road names and location of work is data, the route I decide to take is information and I avoid some of the busy roads due to road works this can be classed as knowledge knowing that the roads will be busy at certain times due to experience of driving. 
Explaining the decision of stopping at a petrol station while driving, the petrol light on in the car is information. Number of miles left before the tank is empty is data. Stopping at a particular petrol station on my route to work is knowledge as I pass this every day and know is it on my route. 
Regarding the action of calling my HR manager for work-related matter, the data was provided to me by the HR manager of my company that a few of the interviewee was called for the interview today. I thought whether I had had the time required to interview the people. I processed it in my brains and found that I had an important meeting with my business partner. I derived this information that I was not going to interview the candidates today. My knowledge said that candidates should not be called for the next day and so, I decided that the HR manager will interview the candidates by himself. 
Regarding the decision of setting the meeting with business partners, the information given to me by my secretary was that important decision was due to be taken regarding the expansion of the market in Hull. This information was processed by me and thought that it was absolutely necessary to go for the meeting. This thought was driven by the knowledge that important issues need to be discussed with business partners. So, I decided to fix the meeting.
[bookmark: _Toc25239190]Question 5
If I was a newcomer to the city and didn’t know the directions to the workplace, I may take a longer route and get stuck in the traffic on busy routes. I would assume that I would somehow reach my destination. As can be seen, the Google map also shows an alternative route to reach the destination. Not knowing my way I may have had to travel 6 miles more to reach my destination. 
In the case of stopping at a nearby petrol station while travelling, the information that the car needed fuel is displayed when the light is on to refuel which indicates that the fuel is running low. If this does not happen then one will not be ale to see when the car needs refueling. Knowing where the petrol station is helps to determine if the car will make it to the station otherwise you could be driving around looking for a petrol station and run out of fuel. 
In the case of calling up the HR manager a few minutes after, the HR manager had called me himself regarding the fact that he had called a few candidates for the interview on that day. I had already forgotten about this fact that I had to interview on that day and my secretary was unknown about this fact because she hadn’t been told about this. And after I received the call from the HR manager, I decided that I am not going to interview the candidates myself based on the fact that I had a meeting scheduled with my business partner for that day. Had I not known about this or my secretary would have forgotten to tell me this, I would have taken the decision of interviewing the candidates myself, and I would have missed the important scheduled meeting with my business partners.
Finally, if I had not had knowledge about the swiftness required to make the decision about the expansion of market in Hull, I would not have gone for the meeting. The information that I had to take the decision very soon drove me to cancel the interviewing task and go for the meeting. 

[bookmark: _Toc25239191]Question 6 

For the launch of a new product, an effective marketing strategy needs to be made. For this purpose, data needs to be collected. There are various strategies for data collection (Axinn & Pearce, 2006). One of the strategies used is to ask users to enter some of their personal data. However, users may not cooperate in this matter because they will think that their data will be misused or shared with other agencies for purposes beyond their interests. For addressing this problem, users should be demonstrated that the data collection is confidential and secure. Customers should be given some offers so that they can benefit while they share their private information. Customers should be given platforms to express their problems and concerns. 
User data can also be collected in a passive manner in which the user will not know that their data is being taken. Cookies can be used to capture the information shared by a user’s computer to a website server. Cookies are also utilized for tracking down the history of searches. This information can also be used for search engine optimization, which actively helps to bring traffic to the new product’s website, possibly increasing the business. Data is also gathered using mobile technologies using similar processes and GPS data is also used for gathering out information from the customer such as the customer’s location (Fleisher, 2008). 
The data is then analyzed using the process called customer data analytics (Anshari et al., 2019). The aim of this process is to find out the views of the customers about the business which can possibly be used for retaining the existing customers and attracting new customers. Techniques such as segmentation, information management, data visualization, predictive modelling are used in customer data analytics. 
At first, the product can be launched using any standard techniques. Then, customers’ feedback needs to be taken so that their views can be considered to create a more personalized shopping experience for them (Mourtzis et al., 2018). Promotions and special discounts should be given in the right channel so that customers become happier and will be retained (De Oliveira et al., 2015). Data needs to be converted into a customer experience matrix. 
[bookmark: _Hlk25872641]If we have a full and focused view of the customer and connections are made real-time, then the customer will have one-to-one experience. The information about customers who are having one-to-one connection needs to be taken from the data so that the thing which impressed the most loyal customers can be replicated to other customers as well (Tohidi & Jabbari, 2012).
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[bookmark: _Toc25234785][bookmark: _Toc25239194]Corporation of Cost Leadership and Product differentiation by American Airlines
The Semi-Automatic Business Research Environment (SABRE) implemented by the American Airlines is a system used by travel agencies and companies worldwide to search and book tickets provided by airlines, hotels, car rental services and tour operators. It had successfully allowed American Airlines to overcome the challenge of handling the airline reservation quickly and efficiently that it had been facing in the 1950s, as before the introduction of SABRE, the system required manual human intervention for the completion of each task. 
American Airlines achieved benefits in the field of innovation, product differentiation and cost leadership because of the unavailability of the SABRE systems to other airlines companies. American Airlines was able to incorporate the reasonable strategies of cost leadership as it prevented high costs and provided the same type of facilities that other airlines provided but at a lower cost. American Airlines projected itself as the cheapest service provider in the competition and thus, was able to offer services with the higher value of the price. With the integration of an automated system in the business process, all the processes the airlines carried out, escalated in its efficiency and information transmitted to a wider range (Cooper, 2017). American Airlines was also able to gain wide acceptance and acknowledgement at much faster pace. With SABRE, the airline was able to save around 30% of its expenses on staffs as the adoption of the automated system reduced the requirement of human resource at the airline.
Similarly, product differentiation and innovation was another most competitive strength American Airlines gained through SABRE. American Airlines offered services and products different from what other airlines provided. The airline provided customer-based services, along with customisation (Wang et al., 2011). The customer-based services allowed customers seeking bargains at a cheaper rate to find inexpensive services. Likewise, the Airline also incorporated a customer relationship management tool known as ‘easySabre’ that allowed customised and personalised services to cater to all of their customers needs. Therefore, American Airlines incorporated product differentiation with a competitive advantage.
[bookmark: _Toc25234786][bookmark: _Toc25239195]Ways SABRE provided American Airlines with a Competitive Advantage
Competitive advantage is a term used to describe the superiority gained by any firm or organisation by selling products or services at comparatively lower prices than the competing organizations or by selling them at higher rates and providing a higher degree of product differentiation (Homsombat et al., 2014).
American Airlines being the first airline company to gain the technologically enhanced information system, with SABRE, the system had following benefits over other competing airline companies:
· Organisational functions and revenue management facilities
· Personalised services
· Barriers to entry
· Advanced Communication Channels
· Cost Leadership
· Product differentiation
· Reduced costs
All of the above mentioned benefits that American Airline achieved was through SABRE. SABRE allowed the company to manage organisational functions and revenues through the use of an information system that further enabled it to effectively and efficiently target customers through personalisation. Similarly, the SABRE information system created barriers to entry by preventing the competitors from accessing the company’s area of business. This was a method of protecting their profits and revenues. Similarly, cost leadership and product differentiation were achieved by utilising the services offered by the information system that other companies lacked (Klabjan et al., 2012).
[bookmark: _Toc25234787][bookmark: _Toc25239196]Factors affecting downfall of Company’s lead
In the 1980s, the SABRE separated from American Airlines as a separate entity and sold all of its shares in the stock exchange. This action by SABRE brought an end to the competitive advantage for American Airlines. The separation of SABRE from American Airlines gave rise to disputes and business issues between the two entities. The market position of American Airlines started degrading gradually with time. SABRE, then got connected to several other travel agencies and airlines. After this, American Airlines reacted by removing the incentives. For example, cancelling the travel agent’s commissions and other travels agencies and websites started hiding the fares of American Airlines and did not display them.  
Thus the factors that played an important role in the downfall of the company over its competitors can be summarised as:
· The emergence of SABRE as a separate company from American Airlines in the 1980s.
· Various airline companies and travel agents were gaining reach and getting connected to the SABRE.
· SABRE started to charge a fee to the airline providers for booking and listing their fares on the SABRE system.
The clash between SABRE and American Airlines also affected other travel agencies adversely. This is because these agencies were thrown out of the business when they were not able to vend the charges of American Airlines. Since then, American Airlines was unable to use SABRE exclusively for innovative technology (Sean O’Neill, 2018).
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Part 2 - Information Systems 
Information System
Information System is a field of computer science that is concerned with the collective study of hardware and software and is adopted by people and organisations for collecting, filtering, processing, creating and distributing data. The information system is widely used to assist the processes of making decisions, coordination and control, and visualisation and analysis through the dissemination of information (Quix & Jarke, 2014). The information system has been extensively used by business organisations and other firms to primarily manage and perform operations, interact with the suppliers and the customers and compete with the rivals in the prevailing market. A few examples of popular organisations extensively adopting information system for effective business are eBay, Amazon, Google, etc. These organisations use the information system to run inter-organisational supply chains.
[bookmark: _Toc25234790][bookmark: _Toc25239199]Types of Computer-based Information System (CBIS)
Computer-based information systems are those systems that integrate human elements with hardware and software technologies to assist the users in accessing information and making informed decisions (Hogg et al., 2000). The computer-based information system is classified into four categories. They are discussed below:
· Transaction Processing System (TPS):

Transaction Processing System deals with the processing of data resulting from business transactions. This system performs the function of store-keeping by recording the updated reports. In other words, it concerns the transactions occurring in day to day fashion in an organisation. The Transaction Processing Systems are also known as a Data Processing System. There are two ways of processing business transactions. They are the Batch processing method and Online Transaction Processing method (Matsuoka & Muraki, 2002).

Examples of systems that use this type of Information system are Billing Systems, Stock Control Systems, Payroll systems, order processing systems, etc. It is also used for data entry and invoicing for supermarket stores and keeping a record of students’ attendance in schools and colleges.

· Management Information System (MIS):

This system is designed to create a report for the managers by taking raw data through the Transaction Processing System and then converting those data into an aggregated form. The reports are generated regularly. Various databases act as the source of data for this type of information system. Middle-level managers and operational supervisors use this system. The various types of reports generated are on-demand reports, summary reports, ad-hoc reports, exception reports, etc. The Management Information System generally do not use complex statistical techniques, and mathematical model rather uses summaries and comparisons on the contrary (Caniëls & Bakens, 2012).

Examples of systems that use Management Information System System for managing sales, System for managing human resource, Student Management System at educational institutes, etc.

· Decision Support System (DSS):

The main objective of the DSS is to support the users in making decisions through data manipulation tools and information models. The Decision Support System is designed to provide strategic and tactical support to the users (Sauter, 2011). It is responsible for integrating various components of an organisation. They are Performance data of a company, business rules in a decision table, analytical tools and models to forecast and plan and simple user interface for querying the system. It is used when ad-hoc and one-off decisions are to be made. The decisions provided by this system are often irregular and unstructured. Unstructured decisions are the ones that do not have a clear set of processes to make a decision.

Examples of Decision Support System include System that analyses the effects of strikes, growing rates of interests, financial planning systems, bank loan management systems, verification of the credit card of a loan applicant by the bank loan officer, etc.

· Expert System:

An expert system is the one that is used to help in problem diagnosis and develop strategic plans for higher levels of management. This system is based upon the principles of artificial intelligence. In the field of artificial intelligence, an expert system is defined as a tool that serves as a stimulating element for the cognitive mechanism of an expert. In other words, an expert system for artificial intelligence is defined as a computer program that is capable of representing and reasoning on knowledge (Chojnacki et al., 2019). The primary components of expert systems are software modules and knowledge-base. These components work on the mechanism of inference and tend to answer the questions of users. Expert Systems provide good reliability, flexibility, the highest degree of expertise and right on time reaction.

Some of the real-world examples of Expert Systems are as follows:

· MYCIN: A system that identifies acute infections causing bacteria and also recommend drugs based on the weight of the patients. It is based on the principle of backward chaining.
· CaDet: A system that was able to detect cancer of early stage.
· PXDES: A system that predicted the type of lung cancer and the extent to which it occurred.

[bookmark: _Toc25234791][bookmark: _Toc25239200]Computer-based Information System for each managerial level of an organisation
The information system is dominantly being used by people and organisations to collect, store, process and disseminate information. The type of information system implemented broadly depends upon the type of operations the organisation carries out. Each category is applicable at various management levels of an organisation. The process carried out by information systems generally begins with the information needs of the clients, followed by business processes. Most of the organisation have their management classified into three levels. They are:
· Low-level management
· Middle-level management
· Top-level management
The role of computer-based information system in supporting managers at each level of an organisation are discussed below:
· Low-level management:

The management that primarily concerns supervision is known as low-level management, widely referred to as known as supervisory management (Mosley & Pietri, 2014). The managers at here are supervisors, account officers, sales officers, forepersons, etc. The functions to be performed by the managers at this level of management are: allocating tasks to group members, planning for a day or weak, instruct and motivate the members, manage materials like machines and tools for carrying out the work.

Managers at this level of management use transaction Processing System. This system is used to oversee the activities that are performed regularly. The system handles transactions occurring daily. For example, the number of stocks, sales transactions, etc. This assists the managers to keep track of daily transactions, create reports based on the transactions and make daily decisions. It is thus, popularly known as the data processing system. 

· Middle-level management:

The function of middle-level management is to organise and direct the functions of an organisation. The managers at this level work on formulating the programs and policies communicated by the top-level management. Managers at this lever usually are head of financial departments. The tasks to be performed under this management are: planning the operations within one department, co-ordinate and co-operate with other departments, evaluate the performance of the sub-ordinates, etc.

A single type of information system doesn’t suffice to assist in decision making at this level of management. Thus, multiple types of information systems are implemented. 

The management Information system is used by mid-level managers to obtain a piece of summarized information that is used for performance evaluation. This information is processed from the organisation’s databases (Shearman & Zendulková, 2019) .

Decision Support System is used by mid-level and senior managers to make decisions about the complicated issues about which all the related restrictions are not known. It helps a group to make decisions based on consensus.

Expert System is capable of making decisions according to the inputs provided to them by the customer and is used at this level of management to make knowledge-based decisions. It is an application of Artificial Intelligence.

· Top-level management:

This is the highest level of management. The top-level managers are Board of directors, Chief Executive Officer, General Managers and another senior level of executives. The functions of top-level managers are to make plans, programs and policies to meet the foremost objectives of an organisation and make sensitive decisions accordingly.

[bookmark: _Toc25234792][bookmark: _Toc25239201][bookmark: _GoBack]Some of the examples of information systems used in the top-level management are Enterprise Resource Planning (ERP) and Executive Information System (EIS) (Matende & Ogao, 2013). Enterprise Resource Planning is to aggregate the organisational processes and information in a system by using joined databases, whereas the Executive Information System helps in decision making by providing information in highly summarised manner. It aggregates the internal data from MIS and TPS with the external data. Examples can be introducing new services and products, initiating cost control programs, etc.
References

 Al-Qdah, M.S. (2013) A Conceptual Framework for Managing Tacit Knowledge through ICT Perspective. Journal of Procedia Technology, 11, pp.1188–1194.
Anshari, M., Almunawar, M.N., Lim, S.A. & Al-Mudimigh, A. (2019) Customer relationship management and big data. Journal of Applied Computing and Informatics, 15 (2), pp.94–101.
Axinn, W.G. & Pearce, L.D. (2006) Mixed Method Data Collection Strategies. Cambridge, England, Cambridge University Press.
Caniëls, M.C.J. & Bakens, R.J.J.M. (2012) The effects of Project Management Information Systems on decision making in a multi-project environment.  Journal of Project Management, 30 (2), pp.162–175.
Chojnacki, E., Plumecocq, W. & Audouin, L. (2019) An expert system based on a Bayesian network for fire safety analysis in the nuclear area. Fire Safety Journal, 105, pp.28–40.
Collins, H.M. (2010) Tacit and explicit knowledge. Reprint edition. Chicago, Univ. of Chicago Press.
Cooper, P. (2010) Data, information and knowledge. Journal of Anaesthesia & Intensive Care Medicine, 11 (12), pp.505–506.
Cooper, P. (2017) Data, information, knowledge and wisdom. Journal of Anaesthesia & Intensive Care Medicine, 18 (1), pp.55–56.
Cooper, P. (2017). Data, information, knowledge and wisdom. Journal of Anaesthesia & Intensive Care Medicine, 18 (1), pp.55–56.
De Oliveira, F., Sampaio, C.H., Perin, M.G. & Vieira, V.A. (2015) An analysis of the influence of discount sales promotion in consumer buying intent and the moderating effects of attractiveness. Journal of Revista de Administração, 50 (4), pp.416–431.
Detlor, B. (2010) Information management. Journal of Information Management, 30 (2), pp.103–108.
Fleisher, C.S. (2008) Using open source data in developing competitive and marketing intelligence.  Journal of Marketing, 42 (7/8), pp.852–866.
Foxman, B. (2012) Think About Data Analysis When Planning a Study. Cambridge, Massachusetts, Academic Press.
Hogg, P., Boyle, T., Hennessy, C., Cassidy, S., Dodgeon, J., Hindle, J., Hogg, D. & Priestley, J. (2000) Evaluation of a computer-based information system for patients and members of the public. Journal of Radiography, 6 (2), pp.89–100.
Homsombat, W., Lei, Z. & Fu, X. (2014) Competitive effects of the airlines-within-airlines strategy – Pricing and route entry patterns. Journal of Transportation Research Part E: Logistics and Transportation Review, 63, pp.1–16.
Klabjan, D., Lee, Y.-C. & Stojković, G. (2012) Crew Management Information Systems. In: Salmon Tower Building, Springer Publishing, pp.237–282.
Loshin, D. (2013) Big Data Analytics. Burlington, Massachusetts, morgan kaufmann.
Madden, A.D. (2000) A definition of information. Journal of Aslib Proceedings, 52 (9), pp.343–349.
Matende, S. & Ogao, P. (2013) Enterprise Resource Planning (ERP) System. Journal of Procedia Technology, 9, pp.518–526.
Matsuoka, S. & Muraki, M. (2002) Implementation of Transaction Processing Technology in Permit-to-Work Systems. Journal of Process Safety and Environmental Protection, 80 (4), pp.204–210.
Mosley, D.C. & Pietri, P.H. (2014) Supervisory management. 9th ed. Boston, Massachusetts, United States, Cengage Learning.
Mourtzis, D., Vlachou, E., Zogopoulos, V., Gupta, R.K., Belkadi, F., Debbache, A. & Bernard, A. (2018) Customer feedback gathering and management tools for product-service system design. Journal of Procedia CIRP, 67, pp.577–582.
Quix, C. & Jarke, M. (2014) Information Integration in Research Information Systems. Journal of Procedia Computer Science, 33, pp.18–24.
Sauter, V.L. (2011) Decision support systems for business intelligence. 2nd ed. Hoboken, New Jersey, Wiley.
Sean O’Neill (2018) Sabre Agrees to Pilot New Technologies With American Airlines and Other Travel Giants – Skift [Internet]. Available from: <https://skift.com/2018/08/07/sabre-agrees-to-pilot-new-technologies-with-american-airlines-and-other-travel-giants/>.
Shearman, A. & Zendulková, D. (2019) Use of National and International Databases for Evaluation of International Project Award Potential of Slovak Research Organisations. Journal of Procedia Computer Science, 146, pp.102–111.
Tohidi, H. & Jabbari, M.M. (2012) CRM as a Marketing Attitude Based on Customer’s Information. Journal of Procedia Technology, 1, pp.565–569.
Wang, R., Shu-Li, Hsu, Lin, Y.H. & Tseng, M.-L. (2011) Evaluation of customer perceptions on airline service quality in uncertainty. Journal of Procedia - Social and Behavioral Sciences, 25, pp.419–437.


2

image1.png
INFORMATION
DATA





