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Origin and Development of Management Science (MS)
Also known as Quantitative Techniques (QT) or Operation Research (OR)
Nature of Management Science
· It is the application of quantitative methods to the managerial problems. 
· Quantitative techniques do not make decisions, rather these assists in decision making process. 
· While over reliance on the quantitative methods may be harmful so is the failure to make good use of them

Some Definitions 
· OR is a scientific approach to problems solving for executive management. (H M Wagner)

· OR is a scientific method of providing executive departments with a quantitative basis of decisions under their control. ( P M Morse & G E Kimbell) 
· OR is the art of giving bad answers to problems, to which otherwise have worse answers (T L Saaty). 

· Operation research is the application of the methods of science to complex problems arising in the direction and management of large systems of men, machines, materials and money in industry, business, government and defence. The distinctive approach is to develop a scientific model of the system, incorporating measurements of factors such as chance and risk, with which to predict and compare the outcomes of alternative decision strategies and control. The purpose is to help management, determine its policy and actions scientifically.  (U.K. O R Society)

Characteristics
· Inter Disciplinary Team approach 
· Wholistic approach
· Methodological approach
· Objectivistic approach
Phases 
· Judgment Phase

· Research Phase

· Action Phase

MODELING 
· Involves constructing a model that represents the problem being considered. 
· Model is an abstraction or simplified representation of reality. It must be simple and accurate.

Classification of MS Models
1. Physical Models




a. Iconic




b. Analog

2. Symbolic Models




a. Verbal Models




b. Mathematical Models





1. Deterministic 





2. Probabilistic / Stochastic

3. Combined (Analog & Mathematical)
4. Function Models

5. Heuristic Models

Advantages and Disadvantages of Models

· Provides logical and systematic approach
· Helps in incorporating changes without disturbing the real system.

· Helps in finding improvement in the system or a new method.

· Indicates the nature of measurable quantities in the problem

· Helps in understanding and economic explanation of the system. 
Limitations of Modeling
· Too much abstraction doesn’t help sometime

· Works under specified assumptions

· Too much consideration of factors leads to a complex model ….time consuming and expensive

Methods for solving OR Models


1. Analytical Method


2. Numerical Method


3. Monte Carlo Method

Management Science Methodology: 


1. Formulating the Problem



a. Observation



b. Problem components



c. The decision environment



d. Alternative courses of actions



e. Measurement Effectiveness


2. Constructing a mathematical model


3. Solution of the model


4. Validation of the model


5. Implementing the solution


6. Establishing Controls

Operation Research Techniques

Allocation Models  (Mathematical Programming) 

· Linear Programming

· Non- Integer Programming

· Integer Programming

· Transportation 

· Assignment

· Non Linear Programming

Inventory Models

· Determination of Operating Doctrine and other purchasing decisions

Queuing or Waiting Line Models

· Attempt to predict the operating characteristics – e.g. average length of queue, average time spent by a customer in a queue, traffic intensity etc. 

· Aim: to minimize the sum of cost of providing service & cost of obtaining service

Markovian Models

· Stochastic Models- measures and helps in understanding the states of change over short and long terms –e.g. market share of organizations etc. 

Competitive Models

· Characterizes the behavior of decision making under conflict & competition- e.g. game theory

Network Models

· Help in planning, scheduling & controlling complex projects which can be characterized as networks- e.g. CPM (deterministic) & PERT (stochastic)  
Sequencing Models

· Concerned with the selection of appropriate sequence of performing series of jobs, over machines for obtaining efficiencies.

Replacement Models

· Study techniques of formulating appropriate replacement policies for replacing items or machinery. 
· Keeps in view the attrition or failure of components or the entire machinery.

Simulation Models
· Experimental methods used to study behavior over time. 

· Similar to trial & error in decision making

· Instead of implementing decisions in the real world, implementation is made on the model of the real world and failure risk is avoided. 

Decision Theory

· Provides a decision making rationale when the decision situation is not fully known.

· Approach : 


1. Identify decision alternatives

2. Identify controllable factors or states of nature

3. Identify the consequences of each alternative for each state of    nature

· Depending upon the states of nature, there can be-

1. Decision making under certainty- (Deterministic Situation)

2. Decision making under Risk -  ( Probabilities of States of Nature are known)

· Various Criteria are employed

e.g. Expected Monitory Value (EMV), Expected Opportunity Loss (EOL) etc.

3. Decision making under Uncertainty- (Probabilities of States of Nature are not known)

· Various Criteria are employed depending upon the attitude of decision maker




e.g. Minimax, Maximin, Maximax, Regret…etc.

· Utility analysis is made when monitory measurements are either not required or possible

Quantitative Techniques and Better Decision Making

1. Better Control


2. Better System


3. Better Decisions

SCOPE OF QT/ OR/ MS
1. FINANCE, BUDGETING AND INVESTMENT
1. Cash flow analysis, long range capital requirements, dividend policies, investment portfolios

2. Credit policies, credit risks 

3. Claim and complaint procedures
2. MARKETING
1. Product selection, timing , competitive actions

2. Number of Salesman, frequency of calling, percentage of time spent

3. Advertising media planning with respect to cost and time.
3. PURCHASING, PROCUREMENT AND EXPLORATION
1. Rules of buying supplies and stables

2. Determination of quantities and timing of purchases

3. Bidding policies

4. Strategies for exploration and exploitation of new material sources

5. Replacement policies
4. PRODUCTION MANAGEMENT
a. Physical Distribution

1. Location and size of warehouses, distribution centers and retail outlets

2. Distribution policy

b. Facilities Planning

1. Numbers and location of facilities, warehouses, hospitals etc. 

2. Loading and unloading facilities for railroads, trucks and determining transportation schedule. 


c. Manufacturing

1. Production Scheduling and sequencing

2. Stabilization of production and employment, training, layoffs and optimum product mix

d. Maintenance and Project Scheduling

1. Maintenance policies and preventive maintenance

2. Maintenance crew sizes

3. Project scheduling and allocation of resources. 

5. PERSONNEL MANAGEMENT

1. Selection of suitable personnel in optimum salary


2. Mixes of age and skills


3. Recruiting policies and assignment of jobs
6. RESEARCH & DEVELOPMENT


1. Determination of areas of concentration of R&D


2. Project Selection


3. Determination of time-cost trade-off and control of development projects. 




