
Contents 

PART I 
INTRODUCTION 

1. Introduction to quantitative analysis 3 

Business decisions. Abstraction. Model building. Solutions. Errors. Model­
building techniques. Decisions and probability. 

PART II 
PROBABILITY AND STATISTICS 

2. A survey of probability concepts 21 

Objective and subjective probabilities. Basic statements of probability. 
Mutually exclusive events. Independent events. Dependent events. Con­
ditional, marginal, and joint probabilities. Revision of probabilities. Ran­
dom variables. The expected value of a random variable. Sums of random 
variables. The variance and standard deviation of a random variable. 
The Bernoulli process and the binomial distribution. The binomial proba­
bility distribution. The binomial probahility function. 

3. Conditional and expected value 56 

Conditional value. The loss table. Expected monetary value. Expected op­
portunity loss. Expected utility. Expected profit with perfect predictions. 
Expected value of perfect information. Sensitivity analysis of subjective 
probabilities. Analysis of decisions under uncertainty. Decision tree for 
grocer's problem. Decision tree example. Analysis of the decision problem. 
Developing the decision tree. 

PART III 
DECISION MAKING 

4. Decision theory 93 

The decision problem. Decision criteria. Maximax. Equally likely. Minimax. 
Maximum likelihood. Expected value decision rule. Linear functions. The 
product of random variables. 

xi 



xii Contents 

5. Decisions and revision of probabilities 109 

The value of imperfect information. Determining probabilities. The value 
of the survey information. 

6. Decision theory and classical statistics 129 

Classical statistics. Probability of error. Incorporating economic conse­
quences. 

7. The normal probability distribution and the value of information 144 

Cumulative mass functions. Cumulative distribution functions. The normal 
probability distribution. Right and left tails. The standardized normal vari­
able and normal probability tables. Normal prior probabilities and the 
value of information. 

8. Revision of normal probabilities 167 

The probability distributions. Revising the prior distribution. Revision of 
the standard deviation. The posterior normal distribution and decision 
making. 

9. Decision making with normal probabilities 181 

The initial situation. The expected posterior distribution. The expected 
value of sample information. The sampling decisions. Optimum sample 

• size. 

10. Utility as a basis for decision making 196 

Utility. Measuring utility. The psychological assumptions. Derivation of a 
utility function for money. Using utility functions. Utility functions and risk 
preference. Other measures of utility. 

11. Game theory 223 

Games. Two-person zero-sum games. Mixed strategies: A zero-sum game. 
Mixed strategies and games against nature. Evaluation of minimax strat­
egy. Nonzero-sum games. Uncertain payoffs. 

PART IV 
MATHEMATICAL PROGRAMMING 

12. Introduction to linear programming 247 

Formulation of linear programming problems. A graphic solution. Limita­
tions of linear programming. 

13. Linear programming: The simplex method 

The simplex method. 

286 



Contents xiii 

14. Linear programming: The dual problem and sensitivity analysis 234 

Shadow prices. Sensitivity analysis. Parametric programming. Linear pro­
gramming and game theory. Appendix. Linear programming and game 
theory. 

15. Linear programming: The transportation problem 360 

Integer solutions. Degeneracy. Supply not equal to demand. Economic in­
terpretations. Appendix. The transportation problem expressed in con­
ventional eql!ation form. 

16. Integer programming and branch and bound procedures 381 

Formulation of integer programming problems. Examples of integer for­
mulations. Solution of integer programming problems. Appendix: Branch 
and bound procedures for combinatorial problems. 

PART V 
DETERMINISTIC AND PROBABILISTIC MODELS 

17. Inventory control and uncertainty: No reordering 423 

Fixed demand under certainty. Uncertainty with perfect information. Un­
certain demand. A marginal approach. Value of additional information. 
Cost of ill will. Using a continuous probability distribution. 

18. Inventory control with reordering and certain demand 440 

Inventory control with known demand. Sensitivity of costs to errors in Q. 
Quantity discounts. Assuming a continuous flow of product. Demand is 
known: Backordering is allowed. Appendix 1: Production lot size. Appen­
dix 2: Inventory model with back orders. 

19. Inventory control with reordering and uncertain demand 457 

The assumptions. The model. Optimal order point-A marginal approach. 
Total expected cost. Appendix: The determination of the optimum order 
point and order size. The total annual expected cost. 

20. Waiting lines: Queuing theory 473 

Experience and queues. Mathematical models of queuing. A single-service 
facility: Arrivals from an infinite population. The model. Multiple-service 
facilities. One-service facility: Arrivals from a finite source. Appendix 1: 
The Poisson process and distribution. The exponential distribution. Ap­
pendix 2: Derivation of basic queuing formula. 

21. Simulation 498 

Simulation and inventory control. Risk analysis. Simulation ofcomplex sys­
tems. Appendix: Simulation with continuous probability distribution. 



xiv Contents 

22. PERT (Program Evaluation and Review Technique) 517 

Information requirements. Case I: Known activity times. Network diagram. 
The critical path. Algorithm for critical path. Slack and critical path. 
Time-cost trade-offs. Case II: Uncertain activity times. Multiple time 
estimates for uncertain activi· y times. Simulation of PERT networks. 
Evaluation of PERT. 

23. Markov processes 545 

Calculation of steady-state probabilities. Characteristics of a Markov pro­
cess. Use of Markov process in decision problems. Steady-state solution to 
larger problems. Appendix: Steady-state and transient behavior of a 
two-state Markov process. 

24. Dynamic programming 574 

Formalizing the dynamic programming technique. Principle of optimality. 
Formulation and solution of dynamic programming problems. Dynamic 
programming under uncertainty. Appendix: The use of dynamic pro­
gramming in Markov processes. 

Appendix of tables 613 

Index 637 


