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BUSINESS ANALYTICS & MACHINE LEARNING

INTRODUCTION 
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Q1. Machine learning is an application of Artificial Intelligence, which makes the system capable of automatically grasp and become better from its experience, uses algorithms for making predictions, and has strong predictive abilities. Machine learning emphases on the improvement of the computer programs which have direct access to the information and which utilize it to learn for themselves (Expertsystem, 2017).Most of the industries working with large data know the value of machine learning. As well as organizations which are working efficiently and gaining power over competitors by using machine learning technology. There is a famous quote on machine learning which is very impressive and reflects on it by Thomas H. Davenport (2013),” Humans can typically create one or two good models a week; machine learning can create thousands of models a week” (as cited by Li, 2019).
IMPACT OF ML
Machine learning has already started to make a notable impact on the world and different businesses. As business tasks and procedures spread with variations across different levels, the addition of Machine Learning technology can prove substantial in increasing effectiveness, productivity and pace. Machine learning has made the work easier by processing the unstructured data as if it is done manually it is going to be more time-consuming. Moreover, it can generate the latest insights by using the existing data and convert that into a structured and marked form for simple access. With the launching of Machine Learning by Microsoft Azure, Google and Amazon it has gained prominence in recent years. Common instances of this are ‘Spam' detection done by the provider of the email as well as the ‘Face Tagging' done by Facebook. Apart from this Machine Learning has impacted business in different ways such as
· Machine Learning uses an unlimited amount of data so that data can be used to review and modify the sales as well as the marketing strategies based on the behavioural pattern of the consumer.
· Machine Learning helps to analyse the past data, therefore, making better predictions about consumer behaviour.
· Machine learning algorithms with the help of predictive modelling has changed the working of organizations by automating the data entry process and solved the issues of data duplication and inaccuracy.
· Machine learning has given new shape to the finance sector by having loan underwriting, portfolio management, and detection of fraud. Moreover according to a report published by Ernst and Young ‘The Future of Underwriting', Machine learning has ease the data assessments for analysing and detecting anomalies and variations. This has improved the accuracy of financial rules and models. 
· Machine learning helps in the formation of extremely efficient predictive maintenance plans. This will result in minimizing the unexpected failure of the plans (Outsource2india, 2019).

CHALLENGES IN ML
Machine learning has created a lot of excitement by giving broad applicability among different domains but this also proves as a challenge for this field if this is managed with an Information system. As with every use case, there is customization in machine learning techniques (Sackler & Sackler, 2018). Moreover, every new machine will require new programming which will be more challenging for managing the Information system. Besides this Machine learning creates no control over the quality of original data taken from external sources. For instance, a sensor on buoys which is floating in the ocean collects the data on the ocean's temperature. However, if the sensor is not able to collect the temperature it will record 999. So it creates a challenge for data scientists to trust the external data. So they need to understand the data quality and how it is prepared (Zhou, 2019). Another challenge that we can see is that if any organization need to do data processing in its system on a large scale, they need GPUs, which have issue in demand and supply. So basically, GPUs are not accessed by employees and if they are trying to do machine learning on their CPUs, then it is going to take a lot of time to train their models (Allen, 2018).
OPPORTUNITIES 
Apart from the challenges faced by Machine learning for managing Information systems it has created new opportunities also in today's world and ease the work of organizations and changed their pattern of work. Machine learning proved to be an opportunity for Airbus Defense And Space Utilities as it uses a lot of machine learning applications with its information system. For Airbus Defense and Space Utilities it was very difficult to detect the difference between snow and clouds on the images by an eye. But machine Learning took an accurate picture and provided information on cloud location so that the satellite system can be reprogrammed as per the requirement (Economics, 2017).On the other hand, HubSpot is using machine learning of Kemivi's Deep Graph and natural processing technology in their internal information management system to identify the triggered events and get the prospective clients and provide proper satisfaction to their existing customers (Stanley, 2019). The information system always seeks machine learning helps in the organization context and protect all the data in that by giving a warning for the occurrence of an insured event or maybe any other event which can affect business. So, in this situation, managers get alerted about the upcoming risk and they can make data-driven decisions easily (Access, 2019).
CONCLUSION
In a nutshell, Machine learning has impacted a lot of businesses internally with their information system and changed the way of working but there are still fettering challenges that are needed to be sorted out in an organization to make it work better with organization's information system.
Machine learning ultimately helps new online businesses for implementing and flourishing their business strategic positioning.
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INFORMATION SYSTEM IN ONLINE BUSINESS
Q 02. Amazon, an American multinational ecommerce company has turned out to be leading online retailer company and offers cloud computing services. This report evaluates how the service-based	 organization Amazon uses Information system as a vibrant tool in attaining competitive advantage through efficient management and acquisition of information. Amazon started as a book-selling website, which most of the customers did not trust and hesitated a lot in order to provide their bank details for payments at that time. Moreover, even after ordering the book, it would take number of days to arrive and sometimes-even weeks.
However, within next two decades, Amazon grew exponentially and it began being regarded as the number one ecommerce company, outliving hundreds of competitors globally. One of the major reasons behind Amazon’s global expansion and consumer trust was its strategic marketing and placement that allowed it to dominate ecommerce and have the competitive advantage. The last part of the report discussions on recommendations and suggestions for Amazon.
NEW PRODUCTS SERVICES AND BUSINESS MODELS
Information system and technologies are the most important tools for most of the firms to produce new products and services. A business model describes how a company produces, delivers, and sells a product or service to create wealth (Laudon & Laudon, 2017, pp.42)
Amazon has used almost every other platform to reach out the potential consumers, ranging from newspaper advertisements to television, radio, billboards, hoardings, sponsoring games and even social media. Google keywords strategy and pay per click has provided a tremendous boost in terms of traffic towards Amazon’s website and as a result, Amazon appears at the top of results for every product searched on Google (Chaffey & Ellis-Chadwick 2019).
CUSTOMER AND SUPPLIER INTIMACY
When a business serves their customers well, in return the customers purchase more and therefore increase profits and revenues. Likewise, with suppliers the more the business engages with suppliers the better the suppliers provide inputs and therefore, lowers cost. Amazon has been able to sustain and obtain the competitive advantage based upon its market positioning that is, by providing greater value to the consumer and low prices. Amazon’s return policy is applicable on most of the products, which other ecommerce companies do not provide, and this is another major strategy that pulls consumers from other platforms to purchase from Amazon. Moreover, even after increasing the profit percentages later on, customers retained to Amazon due to the prior built trust (Madsen & Walker 2015).
Another major competitive advantage that not only allowed Amazon to earn more revenue but also increased their sales was the introduction of ‘Amazon prime’. With the introduction of prime at initial charge of $79, this acted as a hook to attract consumer because it provided unlimited free shipping to consumers irrespective of order cost (Smith, Rupp and Offodile 2017). Most of Amazon’s other competitors still have not been able to introduce such strategy within their business.
Prime members visited the website for anything they need, which was available at market price and would be deliver to their door step and therefore, Amazon did not have rely on expensive marketing. Instead, Amazon earns double money from a prime member consumer than it earns from a non-prime member and this allowed the company to increase its value along with increasing consumer’s lifetime value. This also allowed Amazon to lower the prices of products and sell them at far lower price than competitors.
IMPACT OF INFORMATION SYSTEM 
In the past decade, managers use forecasts and guesses, but nowadays, information system and technology made it possible for managers to use real time data from market place while making a decision (Laudon & Laudon, 2017). Amazon offers more options to the end users to choose from shipping modes. 
Information system is very essential for conducting day to day business in advanced countries and achieving strategic business objectives. Ecommerce firms such as Amazon, Google, eBay and E-trade would not exist without information system. Information system contain information about significant people, places and things within the organization or in the environment surrounding it (Laudon & Laudon,2017).
Customer relationship management and Information management are the two technologies driving the growth of Amazon to the overall business strategy. Linux has been core strength behind the technology of Amazon. The IT infrastructure of the organization has been built in such a way that could handle more than millions of operations and handles queries and issue of more than half of the volume of sellers.
When firms achieve more business objectives, their chances are they have already achieved a competitive advantage. Jeff had a very different opinion and market strategy, he did not want to raise the profit percentage exponentially, and instead he wanted to raise the consumer percentage. This was majorly because raising the profit percentage too high would have attracted more competitors towards the market, while low margins attracted more customers and therefore, this allowed Amazon to maintain its trust.
RECOMMENDATIONS
It has been recommended from the above report that Amazon must integrate its entire platform with social networking websites. Amazon has to devise more customer relationship marketing and also enhances its logistics operations accordingly. Another recommendation that would work for Amazon in the long run is the use of artificial intelligence systems as a tool for upgrading the bonding with the customers. Use of intelligent virtual agents would set the future for Amazon and its information systems.
Moreover, the marketing campaigns of Amazon must be more tailored to the needs of the customers. Recommendation for Amazon would not comprise how it could change its technology or platform rather will involve suggestions to correlate and make the best use of available information. ERP has driven the success of Amazon to a great extent, but the analysis of the errors and pitfalls that Amazon has come across states that knowledge management is yet another area which needs to integrate with the existing Information system and its infrastructure (Klaus, 2010).
CONCLUSIONS
This report examines the process behind the information system and present infrastructure of AMAZON. It is evident from the report that there is plenty of scope for Amazon in order to enhance the customer relationship management through its strategic business objectives.
Once the business strategies are formulated it becomes much easier to migrate information system over the cloud.
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MIGRATION TO CLOUD COMPUTING
Q 03. Cloud Computing is a computing model, where computer processing, software, storage, and other services are provided as a shared pool of virtualized resources over a network, primarily the internet. (Laudon & Laudon, 2017), Below report and study majorly highlights the migration of Information system to cloud, while taking into consideration facts such as different organizational structures and various types of information systems used within, It is noted in some study’s that by 2022, 75% of enterprise-generated data will be promulgated outside the traditional and centralized data center such as cloud (Aoyama, 2019).
Migration selection can be deliberately done based on the kind of organizational structure which a company possess for example – a project organizational structure can opt for SaaS (Software as a services), whereas for hybrid organizational structure is well recommended to use PaaS (Platform as a service) and a company having line and staff organizational structure should promulgate IaaS (infrastructure as a software).
Business giants like Land O’ Lakes, has already been using GOOG for various big data collection and analysis projects whereas they announced their migration to Microsoft Azure as the matter of fact that these giant companies comprise of many divisions and vendor alliances which let them to opt for multiple cloud. (Darrow, 2016)
As the coin has two faces, so does the migration of information system to the cloud possess some pros and cons
	                 ADVANTAGES 
	                  DISADVANTAGES

	Agility
	Lock in Data Portability

	Functionality
	Security

	Mobility-
	Software compatibility Data Portability

	Cost
	Loss of Control

	Minimized downtime after application
	New Skillset







Advantages
· Agility Cloud computing improves IS agility at DSS & TSS level(Sawas & Watfa, 2015)
As sometimes it helps gaining easy and online access of information throughout horizontal organizational structure, as the transmission of information between there department can be reached to the users, even if they are situated at different geographical locations.

· Functionality -Cloud migration for organizations with seasonal traffic give better storage value compared to in build infrastructure, as they can expand and shrink the bandwidth as per the requirement. (solutions, 2019), also the DSS and ESS information system of organization can use “Single Pane of glass” for services
With an updated interface without involving huge investment, as the cloud vendors keep bringing the innovation in their structure and programs.

· Mobility- BYOD (bring your own device) at the ESS (executive support system) & KMS (knowledge management system) can be considered as an advantage as it ensures complete portability and unnecessary infrastructure demand of the firm resources, Cloud give an orchestration which gives workload flexibility, within informal organization structure, as it enables admins to catapult workload between on-premises and public clouds while complying the overall business objectives.

· Cost – The in-house information system possess costs such as physical hardware, perpetual software licensing and other maintenance costs, all of which can be well transferred on the service provider which brings down the overhead and operational cost for the organization, Keeping the company ahead from competitors.

· Minimized downtime after application- Cloud platforms are assuring there users for minimal downtime, contrast to this in-house data center face extended downtime literally crippling the TPS (Transaction processing system) and OAS (Office automation system), along some service providers as AWS, Google, and Microsoft platforms comprise of redundant data center leading to lowering the downtime, which is virtually impossible in the case of data center located within complex organizational structure and once own facility. (Message Ops, 2018)

Disadvantages
· Lock in Data Portability– While the migration of information system to the cloud, various service provider also among the different cloud service provider, company might face challenges and risks such as data transfer, application transfer, infrastructure, human resources knowledge risk in implementation due to difference between each of their service structure and policy’s.

· Security-As, noticed in the case of Code Space, where their AWS EC2 cloud migration been hacked, leading to data deletion and eventual shutdown of the company (Larkin, 2019), since the whole data of the company pertain online, there is a vulnerability to various data attacks as well.

· Software compatibility Data Portability– Application interoperability can sometimes become major hindrance and act as a big disadvantage for migration of cloud computing atmosphere, as some requirements provided by one vendor which is suitable for a single information system is not much fruitful for other information system and a company may face compatibility issues if they take services from different cloud vendors. 

· Loss of Control – As the data in cloud is controlled and managed by third-party vendors, it is usually hard for the companies to have the level of control, that they would want to retain over their back-end infrastructure, a cloud providers end user license agreement (EULA) might also impose limitations on the customer role during the deployment of the services.

· New Skillset – migrating from well-established on-premises system to cloud in complex organizational structures such as Matrix can some time raise the onus of the administration to find the right skilled people for its implementation (Capistran, 2017). 


Recommendation
As the truncated and edifice process of migrating the IS system to cloud is considered 
Extremely important for any small or big scale organization, some steps as below can help in smooth intervention of the process, considering multi-cloud strategy, establish cloud KPIs, maximize portability of data, creation of diligence report, prioritize migration components, designing loosely coupled application plan and so on, when all above steps taken into consideration & prioritize as per the company requirement, it probably lead to best implementation and outcome.

Conclusion 
Cloud computing can bring different benefits as agility and pay-per-use billing which different cloud service providers offer, However, It is the onus of the administration & IS heads in the organization to implement it with great risk-based evaluation. Also looking at the infrastructure service requirement of their company, cloud computing can be considered as a ban for the IS (information system) and other IT process in organization, which not only is a need of an hour instead will be the basic necessity for future small and big size organizations. 
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Q 05. In today’s business world, information systems play a major role in serving organizations and market competition. In the previous decades, System development focuses more on developing faster, reliable and economical solutions to reinforce the client-server structural design, user interface, etc.  (Nancy L Russo, 1997). Even though many systems have been introduced but only a few have managed to survive in the market today. In system development most commonly used methodologies are prototyping, agile, waterfall, incremental and spiral, etc. With the technological evolution software development is now moving towards agile methodologies from traditional methodologies.  This study will mainly focus on a comparison between Agile and Prototyping methodologies and its impact on the Information system Development.
Prototyping is one of the traditional methods of information gathering technique used in System development life cycle. When gathering information, the system analysis focuses on user’s preparedness to improve in the context of innovation, suggestions, design and user comfortability. Based on that system analysis design, the information system with a revision plan to adjust the system cost-effectively with minimum interruption. Prototyping is mainly based on four major Principals which are (w3computing.com, 2019),
01. Having Manageable entities
02. Maintain Rapid prototyping
03. Prototype modifications with iterations
04. Focuses on user interface.
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Figure 5.1: Prototype Framework: Iterative (CMS, 2008)

Several Prototyping Techniques use in different Occasions and Purposes. Following are the prototype advantages and limitations. 
	Prototyping

	Advantages
	Disadvantages

	1. Obtaining User responses
2. Can estimate project deadlines
3. Reduce Cost
4. Can make Changers in the final product
5. End-User involvement in the process
6. Can notice system errors much earlier than other methods
7. Can identify the Mislaid Functions of the system
8. The developed System will reflect user expectations.
	1. Slow Development Process
2. Amendments will come after the implementation.
3. Complex system and scope can be expanded.
4. Cannot use in Incomplete Projects
5. Inadequate Analysis will not be support to the system.
6. Numerous Changers will distract the Project
7. Flow of communication needs to be clear
8. Misunderstandings between Developer and the user can be Involve.



System developers use prototype models to add user relations and interactions in the project. This method is highly required by the business who is dealing with the Online Systems and Web interfaces because they are directly interacting with the Users. This method allows collaborating with the end-users throughout the development process because the user experiences are valued in this methodology. Thereby the tanning for the system will be least and can maximize the usability of the system (Yodiz, 2014). For example, Apple computer was given a project to design a user interface for an Information System for a conference. Rather than written Descriptions, they used Iterative Prototyping that allows them to Petition User feedback and accomplish the User Objectives through the system Design. The Prototyping gave the Apple computers to change the system that aligned with the User Requirements and that lead to the success of the Project (Larry Regot, 2012). 
The Other system Development Method is Agile Modelling. This method allows the developer to plan and execute the Software Quickly and can modify the system with new feature whenever it needed. The main attributes of this methodology are Cording, Testing, feedback and scheming (Novoseltseva, 2019). This methodology allows for constant interaction between the Developer and the user. The end of the Iteration project team will discuss the errors that have been discovered in the last Iteration. Most of system developed Projects are failing due to the time duration is dragging of the Project. But in Agile it will be done within Limited Time Period in designing by having the intention to deliver a good product to the end-user. By comparing to the traditional Information Designing Systems Agile methodology will take the lead based on the Timeliness in Responding to the fluctuating environment. Correspondingly, the Agile system Contains Quality Assurance Facilities within and outside of the Development process (Awad, 2005). Ultimately, there is less error generation during development. There is constant integration which happens several times a day and which saves the time of maker spend on the bugs as the system is being integrated all the time. Early customer feedback given to the development team in the whole lifecycle on the project is one of the most unique point of agile methodology (Sara Tanvir, 2017).
In agile Methodology, there are few key Areas that they give value on when developing the IS system. The main factor will be the comfortability of the end-user of the new IS system Interface. In most of the agile projects, end User helps assembler in refining the requirements in the entire project by having proper communication. Therefore, the new interface Features Plays a major role in the comfortability of the end-user. For Example, when adding a new Hyperlink the exciting hyperlinks should not be moved. The next factor will be uniformity of the new features of the IS system that save the time of the user to get familiarized with the new features. For example, when designing new web porters, they need to use the same Customizing icon to recognize the icons easily by the user. These strategies will allow the user to get along with the system easily and using the system without putting any additional strength to learn the system from the beginning. On the other hand, these factors can be negatively affected in non-agile Systems which users find difficulties in using them effectively. For example, when the MS Office 2007 was launched as a replacement application of the MS office 2003 package, all the features and icons were different from the older version. Even though the new vision is improved users were hesitated to switch to the new version due to the inconsistency of the user interface and comfortability of the user. Nevertheless, comparing to other IS development system the frequent changes in the system is more critical in Agile (Weiyin Hong, 2014). 
	Agile

	Advantages
	Disadvantages

	1.  Flexible Development Method
2.  Encourage to make Changers with the Arising Requirements. 
3. Rapid Development makes User Happy. 
4. No Presumption Between Developer and the User
5. Direct Communication between User and Developer.
6. Continuous Improvement of the System
7. Collaborative Development Methodology.
8. Phases will be completed one at a time.
9. Method can be implemented at any level
10. Fewer Opportunities for errors at the end of the development process.
	1. Lack of Developers experience will lead to errors
2. Final output cannot be defined clearly in the Beginning.
3. Hard to handover to a new Developer to add new features. 
4. Final Output is differed from the Initial Plan.
5. Small Requirements and complaints can distract the developers.
6. The development team should openly communicate and should be clear on the Task.
7. The product owner will be highly stressed. 
8. Backlog management will be difficult.



CONCLUSION
In recent years, IS development methods got increasingly popular. Out of several methodologies, Prototyping and Agile methodology are chosen in many software Industries across the world. Broth methodologies help reuse the Project attributes across the organizations and design the IS and give a better experience to the end-user.  Therefore, it will save time for future projects and gain customer satisfaction by executing a successful project.
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1. Find an example of an ethical dilemma relating to information systems. Examine the difficulties in reaching a resolution, differences of opinion and ethical perspectives. Outline how the situation could be resolved.
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