QUANTITATIVE
PLANNING AND
CONTROL

Essays in Honor of William Wager Cooper
on the Occasion of His 65th Birthday

Edited by
YUJI 1JIRI

Graduate School of Industrial Administration
Carnegie-Mellon University
Pittsburgh, Pennsylvania

ANDREW B. WHINSTON

Graduate Schoo! of Industrial Administration
Purdue University
West Lafayette, Indiana

ACADEMIC PRESS New York San Francisco London 1979

A Subsidiary of Harcourt Brace Jovanovich, Publishers



Contents

List of Contributors

Prefuce
A Yankee from Chicago Herbert A. Simon
Adventures in Invention A. Charnes

The Great Teacher Andrew C. Stedry

Part I MATHEMATICAL PROGRAMMING

AND DECISION MODELS

Gradient States for Some Dualities with the C*
Extremal Principle

A. Charnes and L. Sciford

P —

Introduction

. The C* Extremal Principle
. Gradient Characterization of Some Convex Function Infima
. Conclusions

References

Branch and Round: An Enumerative Algorithm
for Integer Programs

R. D. Young

oWt —

. Introduction and Summary
. The Rudimentary Branch and Round Algorithm

The Linear Programming Problem

. Multiple Optimal Solutions for the Linear Programming Problem
. A Variation of the Rudimentary Algorithm: Cuts. Sequential

Branching. and Partitioning

. Comments

References

Xi
Xiii
Xvii
XXV
XXIX

> - R N NG W)



Vi

3. A Minimax Procedure for a Class of Stochastic
Programs

Part

R. Jagannathan

F SRV PO Y

. Some Preliminary Results
. Two-Stage Stochastic Programming

Simple Recourse Model with Nonlinear Penalty Functions
An Illustrative Example
References

A Linguistic Model for 3-D Constructions

Chris 1. Yessios

O 0~ bW —

Decision-Making with Multiple Objectives—Some

. Introduction

. Overview and Initial Definitions

. Primitives

. Reference Points and P-Functions
. Transforming Functions

. Sculpting Functions

. Composition Operators

. lterations

. Concluding Remarks

References

Analytic Approaches

Jyrki Wallenius and Stanley Zionts

oA W —

II

Introduction

. A Myth of Management Decision-Making
. The Decision Framework

Explicitly Defined Constraints

. Choosing the Best of a Set of Alternatives
. Conclusion

References

ECONOMIC AND FIRM GROWTH

Economic Development on a Distant Planet

Myvron J. Gordon

References

CONTENTS

24
29
30
34
34

37
39
40
44
46
47
49
53
57
57

59
60
61
63
66
68
68

71

76



CONTENTS

7.

Part

10.

A Linear Programming Approach to Agricultural Land
Use Policy in India

M. R. Ruo and N. V. Ratnam

£ W 1D —

. Introduction

. Formulation of the Problem
. Extensions

. Computational Results

References

Time Preference. Firm Growth. and Programming
Models

Ferdinand K. Levy and Jerome D. Wiest

w1 —

Introduction

A Simple One Period Model
Growth of the Firm
Summary

References

Inflation and the Capital Budgeting Decision

Bertil Naslund

BW o —

~ '

Introduction

Some Basic Relations

The Effects of Inflation on Demand

The Rate of Interest

The Effects of Inflation on Costs

Some Other Effects of Inflation on the Capital Budgeting Decision
Conclusions

Appendix

References

III MANPOWER PLANNING AND DESIGN

A Network Transshipment Model for Manpower
Planning and Design

Gerald L. Thompson

L B WY 19—

Introduction

The Model

An Example

Dual Variable Analysis

Effectiveness versus Cost Tradeofl Analysis

vii

77
78
82
87
102

103
105
106
109
109

11
111
113
115
117
118
120
121
121

125
126
130
132
136



vili CONTENTS

6. Career Analysis 137
7. Conclusions 139
References 140

11. A Study of Alternative Relaxation Approaches
for a Manpower Planning Problem

F. Glover, D. Karney, and D. Klingman

1. Introduction 141
2. Problem Relaxation 146
3. Relaxations and Primal Strategies 149
4. Alternative Strategies Tested 150
5. Conclusions 162

References 163

12. A Demographic Turnpike for Long-Range Manpower
Planning in Developing Economies

Arie P. Schinnar

1. Introduction 165
2. Definition of Labor Demand and Supply 167
3. Model Development - 169
4. A Closed Demographic Turnpike 172
5. An Open Demographic Turnpike 175
6. Planning Policy Implementations 178

References 181

13. Aspects of Control for the Organization Design
and Manpower Planning Functions

Kathv A. Lewis

1. Introduction 185
2. Monitoring Organizational Change in Terms of the Manpower
Planning Function 189
3. Indices of Change in Manpower Systems 194
4. Numerical Example 197
5. Conclusion 205
References 205

14. Manpower Goals Planning and Accountability

R. J. Nichaus and D. Nitterhouse

1. Introduction 207
2. Manpower Analyses and Planning 208
3. Accountability and Control 211
4. Integrated Systems 219



CONTENTS

5. Conclusion
References

Part IV ACCOUNTING AND CONTROL

16.

17.

18.

Dynamic Break-Even and Trade-Off Analysis

~under Transient Cost Behavior

Takehiko Matsuda

PRVETN B

OO0~ DN

. Introduction

. Transient Cost Behavior through Aggregate Learning

. Technical and Institutional Considerations

. Specification and Estimation of Technological Structure

of Production

. Empirical Construction of Cost Surface
. Transient Behavior of the Model

Dynamic Break-Even Analysis -

. Dynamic Trade-Off Analysis
. Conclusions: Finding and Eurther Policy Implications

References

Convergence of Cash Recovery Rate

Y

L b —

wji Liri

. Introduction

. The Economic Significance of Convergence
. Convergence of Recovery Rate

. The General Case

References

A Theoretical Basis for Inflation Accounting

Vicente Salus and Andrew B, Whinston

£ty —

. Introduction

. Theoretical Model

. Extensions to the Computation of Replacement Cost Indices
. Summary and Conclusions

Appendix. The Constant Elasticity of Transformation
and Substitution (CET-CES) Production Function
References |

Accounting Disclosures for User Decision Processes

Rav G. Stephens

1.

5

Introduction
Research Design

259

262

269
27
277
286

288
290

291
293



. Empirical Study Problems

. Research Participants and Collection of Protocols
Loan Officer B and Preparation of Supplements

. Results

. Conclusions

References

19. An Examination of Alternative Forms of Regulatory
Mechanisms: The Case of the Health Care Industry

V. Govindarajan and Anil K. Gupta

. Introduction
. Background
. An Examination of the Need for Regulation of the Health Care
Industry
. Alternative Forms of Regulatory Mechanisms
A Framework for Evaluating Alternative Regulatory Mechanisms
. A Case for Self-Regulation
. Conclusions
Appendix A
Appendix B
References

W N -

Appendix Bibliography of the Works of William Wager
Cooper

Books and Monographs
Articles and Reviews

CONTENTS

294
297
298
298
305
308

311
312

313
316
318
320
326
327
327
328

329
330



