Chapter 9 - Managerial Support Systems
9.1 Managers and Decision Making
Management: is a process by which organizational goals are achieved through the use of resources. These are the inputs and the outputs are the attainment of the organization’s goals. A manager’s success is measured by the ratio between inputs and output (productivity).
3 basic roles of managers (all are supported by information systems):
1) Interpersonal roles: figurehead, leader, liaison
2) Informational roles: monitor, disseminator, spokesperson, analyzer (early IS)
3) Decisional roles: entrepreneur, disturbance handler, resource allocator, negotiator

Decision making process (for managers): 
- Intelligence: they examine a situation, identify and define the problem
- design: construct a model to simplify the problem, and evaluate possible solutions
- choice: involves in selecting a solution
- implementation (added later): is successful if the chosen solution resolves the problem
Why Managers Need IT Support? 
Because they need valid and relevant information to make decisions
Making decisions is difficult due to the following trends (but, information systems solve these):
· The number of alternatives is constantly increasing due to innovations in technology, improved communications, developments of global markets, internet and e-business
· Decisions must be made under time pressure (not possible to process info manually)
· Decisions are more complex due to uncertainties (needs sophisticated analysis)
· Decision makers can be in different locations (difficult to bring them together cheap)
Decision making dimensions (falls under problem structure or nature of the decisions)
· Problem structure consists of structure (routine and repetitive problems, solution is known, ex. Inventory control), unstructured (fuzzy complex problems, no standard solution, human intuition plays important role, ex. Hiring an executive), and semistructured problems (between structure and unstructured, need a combination of standard solution and individual judgement, ex. Evaluation employees)
· Nature of decisions consists of operational control (executing specific tasks efficiently and effectively), management control (acquiring and using resources efficiently in accomplishing goals), strategic planning (long term goals and policies for growth and resource allocation)
· The goal is to minimize cost and maximize profit 
9.2 Business intelligence, Multidimensional Data analysis, Data Mining, and DSS
After data has been captured and organized (data warehouse etc.), it can used for further analysis.
Business intelligence (BI): refers to applications and technologies for analyzing vast amounts of data to help users make better business and strategic decisions. 
BI encompasses two types of information systems:
1) those that provide data analysis tools (multidimensional data analysis or online analytical process, data mining, and decision support systems)
2) those that provide easily accessible information in a structured format (digital dashboards)
Multidimensional data analysis provides users with an excellent view of what is happening or what has happened (slice and dice data into cubes in the data warehouse). Advantage: analyze the data in such a way that allow users to quickly answer business questions.
Data Mining: searching for valuable business information in a large data base, data warehouse or data mart. It can perform tow basic operations:
1) predicting trends and behaviours (example is targeted marketing, forecasting bankruptcy)
2) identifying previously unknown patterns (detecting fraudulent credit card information)
- It addresses why it is happening (of the data) and provides predictions of what will happen in the future.
Decision Support systems (DSS): combine models and data in an attempt to solve semi structured and some unstructured problems with extensive user involvement.  DSS’s are designed to enable access to data, manipulation of this data, and to provide business managers and analysts the ability to conduct appropriate analyses.
- Sensitivity Analysis: is the study of the impact that changes in one (or more) parts of a decision-making model have on other parts. Advantage: it enables the system to adapt to changing conditions. It also provides a better understanding of the model and the problem, and increases users’ confidence in the model.
- What-if analysis: attempts to predict the impact of a change in the assumptions (input data) on the proposed solutions. Advantage: assessment of uncertain future by making predictions
- Goal-seeking analysis: represents a “backward” solution approach. It attempts to find the value of the inputs necessary to achieve a desired level of output.
- Group decision support system (GDSS): computer based system that works in groups to find solutions to semistructured and unstructured problems (group effort)

- Organizational decision support system (ODSS): focuses on an organizational task or activity that involves sequence of operations and decisions makers. Examples are capital budget or developing a marketing plan
9.3 Digital Dashboards
Digital dashboard (also known as executive dashboard or management cockpit): provides rapid access to timely information and direct access to management reports.
- It is very user friendly and is supported by graphics
- It enables managers to examine exception reports and drill-down reports
Capabilities of digital dashboards:
1) Drill down: ability to go to details (uses intelligent agents and NLP)
2) Exception reporting: can highlight deviations larger than certain thresholds
3) Trend analysis: forecasting
4) Ad-hoc analysis: analyses made anytime, upon demands 
5) Critical success factor: can calculate factors most critical to business success
6) Key performance indicator: calculate specific measures of CSF’s
7) Status access: latest data on KPI
Management cockpit: (supports the informational needs of organizational executives)
· It’s a management room that has set of digital dashboards that enables top-level decision makers to pilot their business better
· It provides key performance indicator and critical success factors graphically on the walls
· Within the room, the four walls are designated by colour: black (success factor and financial indicators), red (market performance), blue (internal-business performance), white (status of strategic projects)
· It allows drilling down of information, easy adding of external information (allowing competitive analysis), and allows managers to discuss current issues (what-if scenarios)
· Board members and executives hold meetings in this cockpit room it encourages efficient management practise and boosts team performance (through communication)
· Basically, it’s an effort to translate a corporate strategy into concrete activities by identifying performance indicators.



9.4 Data Visualization Technologies
After data has been processed, it can be presented to users in visual formats such as text, graphics and tables – this is known as data visualization.
- makes IT applications more attractive and understandable to users
- used for entertainment and decision supporting



Most popular techniques are geographic information systems and virtual reality

Geographic Information Systems (GIS): is a computer-based system for processing, and displaying data using digitized maps.
- Every record or digital object has an identified geographical location called geocoding enables users to generate information for planning, problem solving and decision making.
- Also makes it easier for managers to visualize data
- inexpensive and helps in the decision making
Virtual Reality: consists of interactive, computer-generated, 3D graphics delivered to the user through a head-mounted display. In VR, a person “believes” that what he or she is doing is real even though it is artificially created.
- Even large groups can be in the same artificial environment makes VR a powerful medium for communication, entertainment and learning. The user can also move objects in this VR.


9.5 Intelligent systems (Information systems that can make decisions themselves)
- This term describes the various commercial applications of artificial intelligence
Artificial intelligence: is the study of the thought processes of humans and recreating the effects of those processes via machines, such as computers and robots. 
- AI has intelligent behaviour  learning from experience, making sense of contradictory messages, and responding quickly and successfully to new situations.
- AI’s ultimate goal is to build machines that will mimic human intelligence (Turing test where computer and human both pretend to be human and interviewer has to decide which is which).
The major intelligent systems are described below: 
1) Expert systems: are computer systems that attempt to mimic human experts by applying expertise in a specific domain. 
- This is the most widely applied and commercially successful AI technology
- Can reach level of performance comparable to human expert, sometimes performing better
There are Four steps to transfer expertise: (from expert to computer, then used by user):
1) Knowledge acquisition: knowledge is acquired from experts
2) Knowledge representation: this knowledge is organized and stored electronically
3) Knowledge inferencing: computer is programmed so it can make inferences on the knowledge
4) Knowledge transfer: inference expertise is transferred to the user in form of recommendation


Components of expert systems:
1) Knowledge bases: contains knowledge necessary for understanding, and solving problems. It has facts (problem situation) and rules (use of knowledge for solving the problem)
2) Inference engine: computer program that makes the inference based on the knowledge (brain)
3) User interface: enables user to communicate with the computer in a question/answer format
4) Blackboard (workplace): memory
5) Explanation subsystem: explain its recommendations (unique feature)
6) Knowledge-refining component (will be available in the future): analyzing their own performance, learn from it, and improve it for future consultations.
Benefits of Expert Systems
· Increased output and productivity (can configure components for each custom order)
· Increased quality (provide consistent advice and reduce error rates)
· Reliability (they are never tired or bored like humans)
· Ability to work with uncertain information
· Provision of training (used for teaching device and knowledge for novices)
· Decreased decision making time (faster than humans working alone)
· Reduced downtime (can quickly diagnose machine malfunctions and repair it)
· It can explain reasoning behind its recommendations
Natural Language Processing (NLP): communicating with a computer in the user’s native language. 2 types: natural language understanding and natural language generation.
Natural Language Understanding or speech (voice) recognition: allows a computer to understand spoken instructions given in the user’s everyday language. 
Benefits:
- easy to use
- many more people can speak than type
- some people are not skilled with computers
- faster than typing
- manual freedom (multitasking for busy people, and also for people with disabilities)
Limitation: inability to recognize long sentences, highly expensive
Natural language generation or voice synthesis: is a technology that enables computers to produce everyday languages – either by “voice” or on a screen – so people can understand computers more easily. It is very expensive.



Neural networks: system of programs and data structures that imitate the concepts of the human brain. It is initially “trained”, fed large amounts of data and rules about data relationships
Advantage: Good at recognizing hidden and newly emerging patterns within complex data, as well as interpreting incomplete inputs.
- Used in airline security, disease control, fraud in credit card, health care, and telecom industries
Fuzzy Logic: is a branch of mathematics that deals with uncertainties by simulating the process of human reasoning. It is used in financial analysis allows you to analyze information with imprecise values, such as an intangible asset like goodwill.

	                                                     Natural (human) Vs. Artifical Intelligence

	Knowledge
	From organizational point of view
	Permanent

	Duplication and dissemination of knowledge
	Difficult, expensive and takes time
	East, fast and inexpensive once in a computer

	Cost of knowledge
	Inconsistent
	Consistent

	Creativity
	High
	Low

	Recognition of patterns and relationships
	Fast, and easy to explain
	Usually not as good as humans

	Reasoning
	Makes use of experience
	Only good in narrow, focused and stable domains
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