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This course is a one-stop problem-solver for today’s busy executive. It’s a working guide to help you quickly pinpoint in the complex world of business.
What to look for
What to do
What to watch out for
How to do it
You’ll find concepts, guidelines, and rules of thumb to help you conceptualize, analyze, and evaluate any business-related problem. Throughout, you’ll find this course practical, quick, and useful.
Uses for this course are as varied as the topics presented.
Part I (Chapters 1, 2, 3, and 4) takes you through the world of business strategy, management, marketing, and legal environments of business. You will learn strategic analysis, various management techniques, production/operations management, the marketing process of planning and distribution, and how to price and promote products. These management and marketing techniques and processes have been presented in an extremely understandable and practical format to make them as useful as possible. The statutory and case law affecting business operations and decisions are also presented. Legal requirements must be known to protect the business entity.
Part II (Chapters 5, 6, and 7) covers the economic issues of interest to business managers because they have a significant impact upon corporate success or failure. Attention should be given to the changing economic environment as well as economic indices and statistics in making financial and investment decisions. Many companies are multinational so business managers must understand the opportunities and difficulties associated with international business and multinational finance. Some relevant issues of concern to business people are foreign exchange rates, currency risk management, political risk, and international sources of financing. Chapter 7 takes up the issue as to how information technology (IT) assists managers in business decisions. It covers the use of information systems in all phases of business and in all functional areas to analyze and solve business problems in the "real world."
This course has been designed in question-and-answer format in order to address the pertinent issues that come up during the course of business. The questions are typical of those asked by persons like yourself. The answers are clear, concise, and to the point. In short, this is a veritable cookbook of guidelines, illustrations, and “how-to’s” for you, the modern decision maker.
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Glossary
business strategy and Operations Management
Upon completion of this chapter, you will be able to
Outline the key elements of a mission statement?
Develop an organizational strategy using The Strength, Weaknesses, Opportunities and Threats (SWOT) analysis and describe Porter’s competitive strategies.
Summarize the types of management decisions and the steps to be followed in the decision-making process.
List some useful management techniques and tools such as break-even and profit analysis, aggregate planning strategies, scheduling, and project management and control.
This chapter provides a discussion of strategic management and production and operations management (P/OM) including:
Mission statement
Strategic management
Strength, Weaknesses, Opportunities and Threats (SWOT) analysis
Management decision making
Simulation
Capacity management
Location analysis
Time-study procedures
Aggregate planning schedules
Inventory management
Scheduling, including project scheduling
Strategy can be defined as a course of action or a plan, including the specification of resources required, to achieve a specific objective. All business organizations have objectives, but because of the dynamic nature of the organizations' environment, overall plans or strategies are needed to specify in broad terms just how the objectives of the organization can be achieved, given the uncertainty of the environment.
Strategic management is therefore concerned with deciding on a strategy and planning how that strategy is to be put into effect. As such, strategic management has general relevance in that strategic management is relevant for managers in all types of organizations, both profit seeking and non-profit organizations, state and private sector.
Production and operations management is a vital management activity in both manufacturing and service organizations. It is primarily concerned with the process of transforming organizational resource inputs into final organizational outputs. It is a comprehensive process that treats the organization as a system of interconnected functions. The major functions of P/OM incorporate design, planning, decision making, operations, and system controls.
1.1 THE ORGANIZATIONAL MISSION STATEMENT
What is the purpose of a mission statement?
A mission statement describes the basic operational intent of an organization. It takes a long-term perspective and states the reason for a firm's existence. It is a function is to provide guidance for its shareholders, customers, and employees about the organization's overall direction and rationale.
How is a mission statement developed?
A mission statement should be consistent with the organization's history, including past achievements, organizational culture, attributes, and basic policies. A new organization will take into consideration the history of the industry they are joining as well as the purpose they wish to serve. Successful mission statements emphasize areas where an organization has its greatest strengths and resources.
What are the key elements of a mission statement?
A mission statement must be:
Meaningful for the organization's client or customer base. Organizations must be constantly aware of who their clientele is, and their requisite needs.
Realistic and attainable. Unrealistic mission statements will cause the organization to fail.
Stimulating and inspiring. A motivating mission statement will enhance employee creativity and commitment.
Definitive and explicit. Unclear mission statements result in dispersed and unsuccessful organizational strategies.
Examples of a mission statement are as follows:
—Are you customer-focused? Walt-Mart’s mission is simple:
“We exist to provide value to our customers:’ The entire focus of the organization is on doing whatever they can to keep prices low and selection high.
--Are you employee focused? Hewlett Packard, on the other hand, focuses on respect and opportunity for HP people, including giving them an opportunity to share in the success of the organization.
—Are your products and services the focus of your competitive advantage? Who can forget the classic Ford commercials that proclaimed that quality is job no. 1? At a time when the quality of American cars was in decline, Ford’s efforts went a long way to putting quality back into the vocabulary of American car producers.
—Do you value taking risks? Sony focuses its efforts on being a pioneer—not just following others, but doing the “impossible." Their support for employee risk-taking has resulted in products that have changed the way we spend our time.
Once each of these companies established a core mission, that mission became the driver of all operations.
EXAMPLE 1.1
An independent power producer states that its mission consists of four central values:
Integrity: To act with integrity and honor its commitments.
Fairness: To treat fairly its employees, customers, suppliers, and the governments and communities in which it operates.
Fun: To create and maintain an atmosphere where employees can advance in their skills while enjoying their time at work.
Social Responsibility: To undertake projects that provide social benefits, such as lower costs to customers, a high degree of safety and reliability, increased employment, and a cleaner environment.
EXAMPLE 1.2
A rapidly growing petroleum company states that its mission is to create value by adding substantial oil and gas reserves while minimizing geological risk and leveraging staff expertise.
EXAMPLE 1.3
A company which introduced the first independent, electronic, product information database that uses the industry standard Universal Product Code (UPC) numbering system states that its mission is to provide quality electronic merchandise management services and technologies to the retail industry.
1.2 STRATEGY DEVELOPMENT PROCESS
What is the purpose of an organizational strategy?
The purpose of an organizational strategy is to achieve the goals of the mission statement. This is done by developing a logical plan for utilizing the organization's strengths and resources. An organizational strategy provides direction for the organization's activities and its human resources within the context of its mission statement's objectives.
What strategy must an organization develop to achieve its mission?
An organizational strategy must be developed for each functional area within its mission statement. The resulting strategies contain:
1. A clear purpose
2. Measurable expected outcomes
3. Fall-back plans in the event the primary strategy cannot be implemented
4. Costs and benefits
Developing an organizational strategy using The Strength, Weaknesses, Opportunities and Threats (SWOT) analysis.
SWOT analysis is to combine the assessment of the environment with the analysis of the organization's internal resources and capabilities. The key objective is to arrive at strategic fit - the matching of strength to opportunities, the elimination or avoidance of threats, and the strengthening or avoidance of weaknesses.
Elements analyzed within the organization's environment consist of the following variables:
1. culture
2. demographics
3. economic technology
4. organizational publics
capital originators including shareholders, creditors, bankers, and underwriters
raw material and component providers
customers
human resources
competitive rivals
governmental and legal environment including regulators
special-interest lobbying groups
The SWOT analysis allows managers to develop a strategic plan by examining organizational strengths and weaknesses in terms of the opportunities and threats presented by its environmental elements. Subsequent strategies and tactical decisions can produce a competitive advantage.
What does strategic analysis seek?
Strategic analysis seeks to understand the strategic position of the organization. The analysis should encompass the environment, resources, objectives, expectations, and behaviors. Strategic choice concerns the formulation of possible courses of action, their evaluation and the choice between them. And strategic implementation is the planning of how the strategy can be put into effect. Implementation would affect all aspects of the organizational system.
More specifically, strategic analysis is concerned with the understanding of the strategic position of the organization, and will thus seek to analyze:
The mission - what business are we in? Why it exists at all? What is the value system of the business?
The goals - the specific relevance of the mission to the various stakeholders.
The objectives - embodying the mission, quantifiable and used to measure actual performance against.
The external environment - scanning of the environment for factors relevant to the organization's current and future activities.
The internal appraisal or position audit - the current state of being in terms of resources, assets, facilities, and performance values.
The corporate appraisal - evaluation of the strengths, weaknesses, opportunities and threats (SWOT) in relation to the internal and external factors.
The gap analysis - identifying the gap between where we are, where we will be when extrapolated, and where we desire to be.
What do strategic management and control involve?
Strategic management is facilitated when managers think synergistically. Synergy occurs when the combination of formerly separate elements has a greater effect than the sum of their individual effects. Market synergy arises when products or services have positive complementary effects. Shopping malls reflect this type of synergy.
Strategic control measures may be categorized as concerning either external effectiveness or internal efficiency. Flexibility overlaps these categories. It relates to effectiveness and efficiency. Thus, an organization must be externally flexible in responding to changing customer needs and internally flexible in reordering its structural arrangements, retraining employees, etc.
How important is value chain analysis in the strategic planning process?
Value-chain analysis for assessing competitive advantage is an integral part of the strategic planning process. Value-chain analysis is a continuous process of gathering, evaluating, and communicating information for business decision making. A value chain depicts how customer value accumulates along a chain of activities that lead to an end product or service. A value change consists of the activities required to research and develop, design, produce, market, deliver, and support its product. Extended value-chain analysis expands the view of the parties involved to include those upstream (e.g., suppliers) and downstream (e.g., customers).
What are the three levels of planning? How are they related?
There are in general three levels of strategy: corporate strategy, business strategy and functional strategy. Corporate strategies define what business or businesses the firm is in or should be in and how integrated these businesses should be with one another; business strategies decide how each business attempts to achieve its mission within its chosen area of activity; and functional strategies governs how the different functions of the business (marketing, production, sales, finance, HRM, IT, etc.) support the corporate and business strategies.
These levels of strategies are matched by the three levels of planning: strategic planning, tactical planning, and operational planning.
Strategic planning decides on the objectives of the organization, on changes in these objectives, on the resources used to attain these objectives and on the policies that are to govern the acquisition, use and disposition of these resources. Tactical planning ensures that the resources are obtained and used effectively and efficiently in the accomplishment of the organization's objectives. Operational planning ensures that specific tasks are carried out effectively and efficiently.
What are Porter’s generic competitive strategies?
Michael Porter proposes two "generic" competitive strategies for outperforming other corporations in a particular industry: lower cost and differentiation. Lower cost is the ability of a company or a business unit to design, produce, and market a comparable product more efficiently than its competitors. Differentiation, in contrast, is the ability to provide unique and superior value to the buyer in terms of product quality, special features, or after-sale service. These strategies are called generic because any type or size of business firm—and even not-for-profit organizations—can pursue them.
What are operations strategy
Operations strategy is concerned with setting broad policies and plans for using the production resources of the firm to best support the firm's long term competitive strategy. Four basic operations strategies were identified: cost, quality, speed of delivery, and flexibility. These four strategies translate directly into characteristics used to direct and measure manufacturing performance.
COST
Within every industry, there is usually a segment of the market that buys strictly on the basis of low cost. To successfully compete in this niche, a firm must be the low¬-cost producer. But even doing this does not always guarantee profitability and success. Products sold strictly on the basis of cost are typically commodity-like in nature. In other words, customers cannot distinguish the products of one firm from those of another. As a result, customers use cost as the primary determinant for making a purchase. However, this segment of the market is frequently very large and many companies are lured by the potential for significant profits, which they associate with the large unit volumes of product. As a consequence, competition in this segment is fierce—and so is the failure rate. After all, there can only be one low cost producer, which usually establishes the selling price in the market.
QUALITY
Quality can be divided into two categories: product quality and process quality. The level of quality in a product's design will vary as to the market segment it is aimed for. Obviously, a child's first two wheel bicycle is of significantly different quality than the bicycle of a world class cyclist. One advantage of offering higher quality products is that they command higher prices in the marketplace. The goal in establishing the proper level of product quality is to focus on the requirements of the customer. Overdesigned products with too much quality will be viewed as being prohibitively expensive. Underdesigned products, on the other hand, will lose customers to products that cost a little more but are perceived by the customers as offering much greater benefits. Process quality is critical in every market segment. In general, customers want products without defects. Thus, the goal of process quality is to produce error free products through total quality management (TQM).
SPEED OF DELIVERY
Another market niche considers speed of delivery to be an important determinant in its purchasing decision. Here, the ability of a firm to provide dependable and fast delivery allows it to charge a premium price for its products.
FLEXIBILITY
Flexibility, from a strategic perspective, refers to the ability of a company to offer a wide variety of products to its customers. Flexibility is also a measure of how fast a company can convert its process(es) from making an old line of products to producing a new product line. Product variety is often perceived by the customer to be a dimension of' speed of delivery.
What are the objectives and goals?
Objectives are the end results of planned activity. They state what is to be accomplished by when and should be quantified if possible. The achievement of corporate objectives should result in fulfillment of the corporate mission. A community bank, for example, might set a one-year objective of earning a 10% rate of return on its investment portfolio.
The term goal is often confused with the term objective. In contrast to an objective, a goal is an open-ended statement of what one wishes to accomplish with no quantification of what is to be achieved and no time horizon for completion. Note: Effective goal setting requires a sufficient knowledge of employees’ jobs. Employees must also understand how goal-oriented performance will be measured.
For example, a community bank's goal might be to increase its rate of return—a rather vague statement. Some of the areas in which a corporation might establish its goals and objectives are:
Profitability (net profits);
Efficiency (low costs, etc.);
Growth (increase in total assets, sales, etc.);
Shareholder wealth (dividends plus stock price appreciation);
Utilization of resources (ROE or ROI);
Reputation (being considered a "top" firm);
Contributions to employees (employment security, wages);
Contributions to society (taxes paid, participation in charities, providing a needed product or service);
Market leadership (market share);
Technological leadership (innovations, creativity);
Survival (avoiding bankruptcy); and/or
Personal needs of top management (using the firm for personal purposes, such as providing jobs for relatives).
The top management of most large, publicly traded U.S. corporations like to announce their long-term objectives for the company—partially because that will set challenging measurable goals to work toward and partially because they hope to impress shareholders and financial analysts. For example, Rubbermaid, Inc., a maker of housewares, toys, outdoor furniture, and office products, established the objective that its sales and earnings should increase by 15% annually. To emphasize the importance of developing new products in this highly competitive market, it also set the objective that 30% of its yearly revenue come from products launched in the past five years.
What is the role of the board in strategic management?
How does a board of directors fulfill strategic management’s responsibilities? In terms of strategic management, a board of directors can do so by carrying out three basic tasks.
Monitor: By acting through its committees, a board can stay abreast of developments both inside and outside the corporation. It can thus bring to management's attention developments that management might have overlooked. At a minimum, a board should carry out this task.
Evaluate and influence: A board can examine management's proposals, decisions, and actions; agree or disagree with them; give advice and offer suggestions; and outline alternatives. More active boards do so in addition to monitoring management's activities.
Initiate and determine: A board can delineate a corporation's mission and specify strategic options to its management. Only the most active boards take on this task in addition to the previous two.
1.3 MANAGERIAL DECISION MAKING
All managers have a shortage of knowledge, resources, and time. Working within these parameters, the management process culminates in decisions to implement various actions. Decision-making is the focal point of all organizational dynamics, and management effectiveness is judged on the basis of the quality of these decisions.
What is managerial decision making?
Managerial decisions are deliberate choices made from a range of alternatives. Before making the decision, the manager must evaluate each choice according to its projected outcomes in terms of the organization's resources as well as the amount of information and time available. Thus, every managerial decision is a best-effort compromise made in an environment of uncertainty.
What are the types of management decisions?
From a management perspective there are three types of decisions:
1. Long-term strategic decisions concerning the external environment of the organization.
2. Administrative decisions intended to order the functions of the organization in the most cost-effective way.
3. Operational decisions designed to maximize a firm's profitability through productive procedures.
What are the types of strategic decisions?
There are several types of strategic decisions in production and operations management (P/OM):
1. Product or service strategies. Management decisions regarding product line market strategies (including design, quality and cost) determine production cost parameters.
2. Process strategy. Management decisions regarding process methods are critical in determining technological and organizational production requirements. The process strategy decision is also crucial in determining capital and financial requirements.
3. Research and Development (R&D) strategy. R&D is critical for organizational survival in today's rapidly changing marketplace. The R&D strategy includes total resources being devoted to the effort, the type of research to be performed including pure vs. applied research, manufacturing vs. market research, and product development vs. process development.
4. Location strategy. Often the success or failure of a business, production, or service is determined by a location decision.
5. Inventory management strategy. It is essential to develop a strategy for coordinating production needs with raw material and component inventories. However, the inventory strategy is determined by whether the demand is dependent or independent of the demand for other components. If the demand for one product, such as air conditioners, is independent of another product, such as kitchen chairs, then an independent inventory management strategy is required. However, if the overall component demand is dependent on the demand for the product, then a Material Requirements Planning (MRP) strategy is needed. MRP is a component manufacturing planning method in which items required for a manufacturing process are indexed to overall product demand. With MRP it is not essential that all inventory items are available at all times, but only when they are required in the production process. Thus, under MRP, inventory needs are coordinated with production needs.
6. Human resource planning and management strategy. As a rule of thumb more than 75% of a firm's operating expense is for human resources. Therefore, adequate hiring, training, and utilization of human resources is a critical operational strategy for achieving success.
EXAMPLE 1.4
The management of an organization makes a strategic decision to develop a five-year marketing plan to achieve a competitive advantage through the introduction of a new service.
EXAMPLE 1.5
An automobile manufacturer makes a process strategy decision to offer a standard group of options on its automobiles in order to reduce the variation in its production needs and lower unit costs.
EXAMPLE 1.6
A computer chip manufacturer makes a strategy decision to increase R&D expenditures on an advanced CPU chip design enabling compatibility with multiple computer operating systems.
EXAMPLE 1.7
A firm makes a location strategy decision to conduct a nationwide survey of state industrial development agencies to evaluate where the company could receive the greatest financial and environmental location benefits.
EXAMPLE 1.8
A lawn mower and snow blower manufacturer makes an inventory management decision to use an MRP system to coordinate their need for lawn mower and snow blower components with seasonal manufacturing schedules.
EXAMPLE 1.9
A manufacturer makes a human resource strategy decision to give more responsibility to its employees by creating work teams to assemble entire products rather than components in the belief that it will obtain greater productivity because of job enrichment.
What are the types of administrative decisions?
1. Programmed decisions. Decisions typically made regarding highly routine situations where little discretion is required.
2. Non programmed decisions. Decisions made in unstructured situations where problem conceptualization and original thinking is required.
EXAMPLE 1.10
Management makes a programmed administrative decision to establish a vehicle maintenance schedule.
EXAMPLE 1.11
Management makes a non programmed administrative decision to implement an organizational downsizing plan to reduce duplication of services, decrease costs, and increase profitability.
What are the types of operational decisions?
Quality. Decision making regarding product and service quality is a vital operations responsibility necessitating comprehensive organizational support. Quality decisions are made in the design stage of the product or service plan and require the creation and maintenance of standards.
Process. Operational decisions are made regarding the design of the process used in the manufacturing or servicing of a final product. Process decisions normally are long range and cannot easily be reversed.
Capacity. Operational capacity decisions are concerned with the long-term capability of an organization to produce the required amount of output over time. Capacity planning determines not only the size of an organization's physical productive capability, but also its human resource needs.
Inventory. Inventory decisions are crucial in fulfilling management's inventory management strategy. The challenge for operations management is to create a balance in inventory between product demand, cost, and supply needs.
Human Resources. Human resources are an extremely important operational management responsibility. Organizations pay a major portion of their revenues to employees. Therefore, selection, hiring, training, termination, and general management of human resources are critical for the future of the organization.
EXAMPLE 1.12
The franchise management of a fast-food retail chain makes a determination concerning quality standards in terms of the content and temperature of the food when it is served to the customer. It implements a program to ensure the individual franchises meet the quality standards.
EXAMPLE 1.13
The management of a car-washing company makes a process decision to utilize a brushless car-washing facility that requires fewer workers, results in less damage to the car finish, and is more productive.
EXAMPLE 1.14
A seasonal manufacturer of lawn equipment makes a capacity operational decision to hire and train a second shift of employees during peak demand periods rather than increase overall plant capacity. This will make more productive use of existing capacity without increasing long-term overhead costs including plant maintenance and capital financing costs.
EXAMPLE 1.15
The franchise manager of a chain of job printers makes an operational decision to allow the individual store managers to buy their own printing supply inventory as long as they use the franchise's equipment.
EXAMPLE 1.16
A franchise manager makes a human resource operational decision to allow individual franchisees to hire, train, and supervise their own employees. Thus, the individual franchisee has the entire human resource operational responsibility.
What are the steps in the decision-making process?
Making good decisions is essential to the management process. As discussed, decisions are rational choices among a group of alternatives. Good decisions are the result of a sequential series of analytical steps:
Identify and delineate the problem. No management action can occur unless there is a need to resolve an issue. Additionally, when identifying a problem, it is necessary to assess the seriousness of the issue. Highly critical issues require more immediate attention and a greater demand on existing resources. Difficulties in identifying problems include:
Perceptual errors. Often problems are not identified because of personal biases, which do not allow the individual to perceive that there is a problem needing attention. Preconceived notions of how something should be (as well as personal preferences) will interfere with the ability to identify a problem.
Insufficient information. Insufficient research about a specific problem can lead to misleading and unwarranted conclusions regarding the true nature of the problem and its possible solution.
Mistaking a symptom as the cause of the problem. An apparent cause of a problem may just mask a systemic cause. Again, further research is essential to find the cause and nature of a problem.
Establish decision priorities and goals. Managers constantly deal with problems. However, all organizations have limited resources. They must assign priorities to problems in terms of their importance relative to the organization's goals. This process results in a matching of organizational resources with priorities and creates a management methodology for administering solutions to problems.
Ascertain the cause of the problem. In order to develop a solution to a problem, it is essential to understand its cause. This requires a systemic understanding of the dynamics of the situation that has caused the problem.
Develop realistic alternatives. It is important for the manager to develop a range of alternative realistic solutions. This means doing extensive research into the nature of the problem and discovering what alternatives would be a good fit.
Weigh the best alternative. This requires extensive evaluation and comparison using a cost benefit analysis. The alternative solutions are developed within the constraints of limited time and resources, and with a degree of uncertainty.
Choose a solution. After conducting extensive research, a decision will have to be made regarding an optimal solution. Managers operate within an environment of incomplete information, time deadlines, and limited resources. All solutions represent opportunity choices having limited outcome predictability. Therefore, managers must make decisions within a range of known alternatives having unknown outcomes.
Implement the decision. This requires developing human resources to carry out the decision. This mandates a high communication level between the manager and the human resource team.
Follow up. All decisions require constant monitoring. Changes will have to be made over time to ensure optimum results. This requires an effective organizational control and evaluation system for future organizational decisions
EXAMPLE 1.17
A word processing software manufacturer that has been very successful in the text-based operating system market is facing a crucial decision when the industry standard operating system is changed to a graphical user interface (GUI) system. The company's text-based word processor is extremely successful and has a large following. The commands used in the text-based word processor are difficult to learn, but once learned, it is a very versatile word processor.
If the word processor is converted to a graphical user interface, then a portion of the installed user base may be lost, and its competitive advantage based on powerful non-intuitive commands may also be compromised. However, failure to convert the word processor to a graphical user interface will mean losing its market share since the major competitors have already released GUI word processors.
After deciding to develop a GUI word processor, the company had to decide whether to do a fundamental rewrite of the program, which could take at least two years, or simply update it and make it GUI compatible. The company decides to release a GUI update to its word processing program with a fundamental GUI rewrite scheduled for a future date.
What is decision making under certainty and conflict?
Decision-making involves managing three major elements:
Decision strategy. A decision maker develops a plan affecting long-term organizational outcomes utilizing existing organizational resources.
States of nature. These are elements of the environment over which the manager has little or no control. States of nature include the weather, political environment, the economy, technological developments, etc. They can dramatically affect the outcomes of any decision strategy.
Outcome. This is the result of the interaction of the implementation of a decision strategy with the states of nature. Because of the many variables within the states of nature, outcomes can be extremely difficult to forecast.
Thus, outcomes of a decision strategy, O, the dependent variable, is a function of the interaction of the two independent variables, D, decision strategies and, S, the states of nature. Figure 1.1 shows a decision matrix. The rows are strategic choices a manager can make while the columns represent decision outcomes. An outcome Oij is a function of a decision strategy Di; and a state of nature Sj.
FIGURE 1.1 DECISION MATRIX
States of Nature
Strategies
S1
S2
SX
SX
SX
Sj
D1
O11
O12
*
*
*
O1j
D2
O21
O22
*
*
*
O2j
Dx
*
*
*
Dx
*
*
*
Dj
Oi1
Oi2
*
*
*
Oij
Mathematically this relationship can be expressed as:
Oij = f(Di, Sj)
What are decision trees and decision tables?
Developing a graphical display is an effective way of mapping the alternatives and probable events that can occur in a complex decision-making environment. Decision trees use symbols consisting of squares and circles. Branches of the decision tree that extend from a square depict an area where several choices can be made while a circle connotes a unique state of nature having certain outcomes.
A decision tree is analyzed in reverse order from right to left going back chronologically. Decision trees are normally accompanied by a payoff or decision table where all the alternatives are listed down the left side of the table with states of nature listed across the top of the table and payoffs stated in the main part of the table.
EXAMPLE 1.18
The Jackson Lawn Products Corporation is studying the possibility of manufacturing a new line of lawn mowers. Since the market for the new mowers is uncertain, the corporation must decide whether to construct a large or small plant, or do nothing. Figure 1.2 presents a decision tree depicting the Jackson Lawn Products decision choices.
FIGURE 1.2 JACKSON LAWN PRODUCTS CORPORATION DECISION TREE
A payoff or decision table can be developed to assist Jackson Lawn Products in determining what type of a lawn mower plant they should build. There is an outcome for each decision and state of nature that can be described in units of monetary value. The units of monetary value are also described as conditional values.
Exhibit 1.1 describes all of Jackson's decision alternatives in the left column of the exhibit, the states of nature across the top, and the payoffs (conditional values) in the main part of the exhibit. In the case of building a large plant, a strong market will produce a $250,000 net profit, whereas a weak market will result in a $125,000 net loss. If a small plant is built, a strong market will produce a $125,000 net profit with a $60,000 net loss in a weak market.
EXHIBIT 1.1 DECISION TABLE WITH CONDITIONAL VALUES FOR JACKSON LAWN PRODUCTS CORP
| | States of Nature | |
| Decision | | |
| Alternatives | Strong Market | Weak Market |
| Build Large Plant | $250,000 | -$125,000 |
| Build Small Plant | $125,000 | -$60,000 |
| Build No Plant | $0 | $0 |
What is decision making in a Total Quality Environment?
Total Quality Management evolved from W. Edwards Deming's 14 points, which was termed Total Quality Control. Decision making in a total quality environment essentially involves the elements of a continuous process focusing on three essential components: continuous improvement, assessment management, and teamwork.
Implementing decision-making in a total quality environment requires:
Making quality improvement a central organizational focus.
Extensive and continuous employee training.
Total involvement of the employees and management concerning the organization's mission, goals, and operational objectives.
Continual improvement of organizational processes rather than focusing on employees as the source of quality failures.
Team decision-making.
The recognition that the customer defines quality, and that a total quality decision objective is to meet or exceed customer satisfaction standards.
Decision-making in a TQM environment is a shared experience for all employees throughout the organization. Information is an organizational resource essential for making quality decisions. Increased quality leads to increased productivity, lower unit costs, and higher customer satisfaction.
EXAMPLE 1.19
A transmission manufacturing company was machining highly exacting parts to be used in automatic transmissions. The parts consisted of gears, bearings, and assorted spacers and shafts. The parts were engineered to be within the industry standard of + or - .003" of specifications. However, other manufacturers were able to produce the same transmissions at two-thirds of the price and achieve higher productivity and quality.
Management decided to make a 300% improvement in the tolerances of the parts by reducing them to + or .001" tolerance. The net result was there were fewer returns, lower unit costs, and higher overall customer satisfaction. Consequently, productivity and profits grew substantially.
1.4 SIMULATION MODELS
Management uses simulation techniques to replicate the characteristics and dynamics of a real system. Simulations enable management to test models of performance when it is too expensive, risky, or time consuming to do it with the real materials, workers, and/or equipment. Using simulation, a manager can test the effects of a decision in a wide variety of situations including time compression scenarios without disrupting an operational system. It allows the manager to evaluate alternative system designs when implementing a given operational strategy. A simulation uses the laws of probability to generate values for random variables. Thus, simulation models are probabilistic, not deterministic.
The weaknesses of simulations are that they are syllogistic in that they can evaluate only the information built into the model. Therefore, variables not included or not capable of being included in the model cannot be evaluated. Another limitation for simulation is that it is typically designed for unique situations restricting transferability to other scenarios.
How is simulation implemented by management?
When implementing a simulation model, management is required to:
1. Delineate the problem.
2. Categorize the factors associated with the problem.
3. Develop an analytical model.
4. Construct strategic alternatives for testing.
5. Implement the simulation.
6. Analyze the outcomes of the simulation.
7. Apply the analysis to an operational system.
What is the Monte Carlo simulation?
When a scenario contains elements of chance, the Monte Carlo simulation can be used to estimate outcomes. The Monte Carlo simulation analyzes the probability distribution of variables in a problem and uses random sampling of the data. Using random sampling these probabilities are calculated to estimate a problem's solution.
The Monte Carlo simulation is developed through the following procedures:
Probability distributions for major elements of the problem are established. A critical feature of the Monte Carlo simulation is the generation of probability distributions. The probability distribution must correspond to the actual data as closely as possible in order for the simulation to be valid and reliable. A commonly accepted method for doing this is historical frequency.
Cumulative probability distributions are developed for each variable. After establishing a probability distribution for each variable in the model, the probabilities are sequentially totaled.
Random samples are established using the cumulative probability distributions to obtain specific element values for each observation. A random number table is often used to generate numbers for the sampling distribution.
Perform several simulation trials. The actual number of trials needed is determined by statistical tests of significance.
Monte Carlo simulations have a wide number of applications including estimating inventory demand on a time interval basis, times between machine failures, project scheduling times, and servicing schedules. Exhibit 1.2 presents a Random Number Table.
EXAMPLE 1.20
A computer memory chip manufacturer's records show the following failure rates of a particular memory chip when tested individually:
Memory Chip Failures
Failures
Frequency of Failure in Hours
2
10
5
20
6
30
8
40
2
50
1
60
Total Hours
210
| Memory Chip Failures, Frequency of Failure, Failure Probability, Cumulative Probability, and Monte Carlo Numbers | | ||||
| Failures | Frequency of Failure in Hours | Probability (Frequency/Total Hours) | Cumulative Probability | Monte Carlo Numbers** | |
| 2 | 10 | 0.05 | 0.05 | 01-05 | |
| 5 | 20 | 0.10 | 0.15 | 06-15 | |
| 6 | 30 | 0.14 | 0.29 | 16-29 | |
| 8 | 40 | 0.19 | 0.48 | 30-48 | |
| 3 | 50 | 0.24 | 0.72 | 49-72 | |
| 1 | 60 | 0.29 | 1.01* | 73-00 | |
| Total Hours | 210 | 1 | | | |
* Rounding error
**Derived from cumulative probability
Random numbers are then assigned, using a computer generated table of random numbers
EXHIBIT 1.2 RANDOM NUMBER TABLE
| 75 | 55 | 41 | 96 | 97 | 38 | 33 | 79 | 91 | 22 | 20 | 24 |
| 39 | 75 | 58 | 48 | 68 | 6 | 62 | 30 | 21 | 96 | 4 | 56 |
| 91 | 88 | 78 | 58 | 94 | 5 | 51 | 61 | 59 | 90 | 40 | 14 |
| 79 | 93 | 62 | 48 | 73 | 88 | 17 | 56 | 48 | 22 | 53 | 3 |
| 50 | 22 | 76 | 38 | 2 | 46 | 68 | 94 | 89 | 17 | 83 | 76 |
| 5 | 21 | 35 | 52 | 95 | 79 | 19 | 51 | 26 | 46 | 2 | 10 |
| 76 | 44 | 51 | 15 | 98 | 71 | 33 | 75 | 26 | 47 | 58 | 99 |
| 77 | 71 | 51 | 20 | 75 | 9 | 91 | 92 | 22 | 99 | 33 | 11 |
| 4 | 89 | 54 | 62 | 67 | 9 | 65 | 79 | 47 | 39 | 25 | 77 |
| 88 | 18 | 17 | 46 | 7 | 16 | 98 | 90 | 54 | 56 | 95 | 66 |
| 56 | 31 | 44 | 50 | 29 | 74 | 66 | 35 | 55 | 81 | 43 | 76 |
| 55 | 61 | 97 | 16 | 32 | 31 | 66 | 29 | 65 | 61 | 6 | 26 |
| 65 | 82 | 50 | 68 | 26 | 53 | 76 | 6 | 99 | 98 | 14 | 46 |
| 30 | 1 | 20 | 47 | 92 | 61 | 76 | 17 | 72 | 15 | 57 | 94 |
| 95 | 45 | 83 | 50 | 100 | 49 | 58 | 32 | 19 | 0 | 13 | 79 |
| 70 | 94 | 39 | 19 | 64 | 33 | 28 | 61 | 81 | 6 | 88 | 99 |
| 87 | 38 | 16 | 34 | 9 | 89 | 19 | 69 | 77 | 24 | 33 | 84 |
| 47 | 26 | 29 | 96 | 9 | 96 | 2 | 70 | 9 | 34 | 42 | 91 |
| 85 | 90 | 31 | 79 | 89 | 3 | 86 | 75 | 61 | 59 | 40 | 73 |
| 48 | 94 | 57 | 21 | 70 | 72 | 23 | 57 | 97 | 50 | 4 | 39 |
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