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Preface

This text on managerial economics contains: (1) expositions of theoret-
ical and analytical tools of economics that are useful in managerial de-
cision making; (2) reviews of empirical studies and illustrations of appli-
cations of the managerial economics concepts; (3) many short problems
and a number of cases involving managerial situations that call for eco-
nomic analysis; (4) lists of articles in professional journals that are
recommended for further reading.

The book reflects several guidelines developed by the author of the
first two editions: (1) The exposition of theoretical ideas should flow
from simple to complex with considerable repetition of the basic con-
cepts; (2) Each presentation of theoretical analysis should be immedi-
ately followed by practical applications to demonstrate relevance and
help bridge the gap between theory and practice; (3) An abundance of
problems and cases should be provided to let students test their under-
standing of theoretical concepts and develop the judgment skills required
in applications of managerial economics; (4) There should be enough in-
stitutional, psychological, and sociological material to give students prac-
tice in coping with the influences of complex and shifting environments
upon decision processes; (5) The underlying analytical structure from
economics should be carefully related to concepts from accounting, fi-
nance, production, marketing, personnel, and business policy to help stu-
dents integrate their professional knowledge.

In preparing this fourth edition, I have been aware that many students
add the text to their permanent professional libraries. I have tried to
provide adequate expositions over a wide range of topics, so that the book
will be satisfactory for future use as a reference by practicing managers
and staff economists.

Quantitative approaches to managerial economic analysis have been
given a little more emphasis than in earlier editions. However, the as-
sumed mathematical and statistical preparation of students is at the
sophomore and junior level. Teachers can easily increase or decrease the
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vi Preface

quantitative emphasis to suit needs and abilities of particular classes and
individual students.

Users of earlier editions will find (in Chapters 6 through 10) a com-
pletely rearganized and more carefully developed treatment of the fol-
lowing topies: resource allocation, cost minimization, cost estimation, cost
and profitability analysis for continuative production, and cost and
profitability analysis for discrete runs of production. Although the re-
mainder of the text is muech like the corresponding material in the third
edition, close readers will find many small changes. One (not so small)
change that deserves attention here is the integration of decision tree
analysis. A simple decision tree is explained (in connection with decisions
about new products) in Chapter 10. A risk-adjusted tree is discussed (in
relation to pricing decisions in oligopoly firms) in Chapter 11. And a se-
quential decision tree with discounted payoffs is described (in a capital
budgeting application) in Chapter 14.

I am very grateful to the following persons:

Louis Ederington of Georgia State University for collaboration in re-
writing Chapter 10 (Profitability Analysis: Discrete Runs of Production)
and Larry Schroeder of Syracuse University for his help in revising
Chapter 4 (Business Conditions Analysis), Chapter 5 (Short-Range
Forecasting), and Chapter 15 (Cost Effectiveness and Benefit-Cost
Analyses) ;

Bruce Allen of Michigan State University, Ann Fisher of State Uni-
versity of New York College at Fredonia, and John Crockett of the Uni-
versity of Houston for the large number of constructive suggestions re-
sulting from their close reviews of the manuscript, and copy editor Carol
Reitz for her assistance with this edition.

Dean Kenneth Black, Jr. of the College of Business Administration at
Georgia State University for urging me to make the book my best effort
and giving me a full measure of support in the project.

1 shall be grateful for suggestions for improving the fifth edition from
teachers and students who use this book.

March 1978 Witriam R. HENRY



Contents

PART ONE
INTRODUCTION TO MANAGERIAL ECONOMICS

1,

The scope and method of managerial economics . . . . . 3

Relation to other branches of learning, 4
Profits: A central concept, 7

Behavioral theory of the firm, 11

Models and suboptimization, 12
Organization of this book, 14

The usefulness of managerial economics, 15

Five fundamental concepts . . . . . . . . . . . 18

Incremental reasoning, 18

Opportunity cost, 23

Contribution, 29

Time perspective on costs and revenues, 33
Time value of money, 34

Some important applications, 37

Cases for part one . . . . . . . . o« .« .« .« . . . 44

PART TWO
DEMAND ANALYSIS AND SHORT-RANGE FORECASTING

3.

Demand analysis . . . . . . . . . . . . . . B7

Some basic concepts, 57

Two common demand models, 68

Market structure, 73

Other influences on demand elasticities and demand levels, 75
Psychological and sociological concepts of consumer behavior, 80

vii



viil Contents

Estimating demand equations, 83
A study of demand for durable goods, 91

4. Business conditions analysis . . . . . . . . . . . 97

Measuring business conditions, 98
Forecasting without macro models, 101
Forecasting with macro models, 108

5. Shortrange forecasting . . . . . . . . . . . . 129

Forecasting industry demand and capacity, 129
Forecasting market demand and the firm’s share, 140

Cases for part fwo . . . . . . . « . . .« .« « . . 148

PART THREE
RESOURCE ALLOCATION, PRODUCTION ECONOMICS, AND
COST ANALYSIS

6. Resource allocation . . . . . . . . . . . . . 167

An overview of production, 167

Decisions about a single input that has constant marginal
productivity, 170

Allocating an input that has decreasing marginal productivity, 185
The produce mix problem: Conceptual framework, 196

An introduction to linear programming, 202

Sensitivity analysis, 210

Linear programming and some basic economic concepts, 214

7. Costminimization . . . . . . .+ .+« « « + .« . . 222

Technical substitutability of inputs, 222

Economic substitutability of inputs, 227

Linear programming formulation of least-cost problems, 230
The expansion path, 240

Other forms of input substitutability, 244

Short-run cost functions, 247

Long-run cost functions, 255

8. Estimation of production and cost functions . . . . . . 265

The economic-engineering approach, 265
Statistical estimates of production and cost functions, 277
Using estimated functions, 202



Contents ix

PART FOUR
ANALYSIS OF PROFITABILITY OF CHANGES IN OUTPUT

9. Profitability analysis: Continuative production . . . . . . 301

Classification approach to cost analysis, 301
Accounting costs and economic costs, 308
Break-even charts, 311

Profit-volume analysis, 319

Curvilinear functions, 321

10. Profitability analysis: Discrete productionyuns . . . . . . 330

Terminating production: Product types (or models) and projects, 330
Intermittent production: Lots, 354

Cases for part four . . . . . . . .+ .« .« o« . . . . 382

PART FIVE
ANALYSIS OF PRICE AND NONPRICE COMPETITION

11. Price and nonprice competition . . . . . . . . . . 407

An overview of price theory, 407

Theory of pricing with demand taken as given, 409

Theory of deliberate demand shifting, with price taken as given, 415
Oligopoly, 420

Decision tree analysis of an oligopoly firm’s marketing
alternatives, 427

Appraisal of several shorteuts in pricing, 434

Incremental reasoning in pricing, 436

The pricing process, 438

12. Selected topics in pricing . . . . . . . . . . . 454

Price discrimination, 454
Peak-load pricing, 462

Public utility rate regulation, 470
Multiple-product pricing, 476
Transfer pricing, 480

Cases for part five . . . . . . . . « .+ . .« « .« . 496

PART SIX
LONG-RANGE PLANNING
13. Longrange forecasting and strategy formulation . . . . . 539

Formulation of corporate strategy, 539
Social forecasting, 544



Technological forecasting, 550
Resource forecasting, 556

Forecasting joint and derived demands: Input-output analysis, 558

An example of strategy formulation: Radio Corporation
of America, 561

Some examples of Iong-range forecasting for nonprofit
organizations, 561

14. Capital budgeting

Central role of corporate strategy, 568

An overview of capital budgeting, 570
Forecasting cash flow of a project, 571
Measuring project profitability, 573

Costs of capital, 579

Mutually exclusive projects, 583

Risk adjustments, 585

Using decision trees in capital planning, 586
Capital rationing, 592

Empirical studies, 592

Cases for part six .

PART SEVEN
APPLICATIONS IN PUBLIC AND NONPROFIT AGENCIES

15. Cost-effectiveness and benefit-cost analysis .

Role of the public sector in the economy, 840

Estimating demands and evaluating benefits, 642

Production and costs in the public sector, 649

Prices, charges, and subsidies, 651

Benefit-cost and cost-effectiveness analyses, 656

Multiple objectives and group decisions in the public sector, 666

Cases for part seven

Appendix
Index of cases .

Index

Contents

568

598

639

871

685

697

699



List of figures

1-1
2-1
2-2
2-3
24
2-5
2-6
27
3-1
3-2

3-3
4-1
4-2
5-1
6-1
6-2
6-3
6-5
6-6

6-7

6-9

The two worlds of a decision-maker, 14

Annual revenues and expenses, widget production, 25

Expected annual revenues and expenses, .gadget production, 25
Incremental revenue, cost, and profit (change to alternative 2), 26
Incremental revenue, cost, and profit (change to alternative 3), 26
Revenue, economic cost, and economic profit (alternative 2), 27
Revenue, economic cost, and economic profit (alternative 8), 27
How discounting affects project profitability, 36

A family of demand curves (hypothetical), 60

Linear demand curve with varying elasticities and the corresponding
total revenue curve (hypothetical), 69

Constant elasticity demand curves and their log-linear
transformations, 72

Circular flow of national product, 98

Gross National Product, 101

Leading, lagging, and coincident indicators, 102

Condensed flow diagram, 124

Why cement users are getting squeezed, 139

A hypothetical production surface for window cleaning (First case:
Constant marginal productivity of labor), 171

Side view of surface, rotated 180°, 172

Optimum use of input with a rising supply price and constant mar-
ginal revenue product, 175

Constant marginal products of labor in three activities, 176

Constant marginal revenue products of labor in three activities, 177
Optimum use of input with falling marginal revenue product and a
constant supply price, 180

Optimum use of an input with falling marginal revenue product and
rising marginal resource cost, 182

Optimum allocation of a limited quantity of an input that has de-
creasing marginal revenue in multiple uses, 184

A hypothetical production surface for window cleaning (Second case:
Decreasing marginal productivity of labor, 186

xi



x1i

6-10
6-11

6-12

6-13
6-14
6-15
6-16
6-17

6-18
6-19
7-1
-2
7-3
74
7-5
7-6
-7
7-8
7-9
7-10
7-11
7-12

7-13
7-14
7-15

7-16
7T-17A

7-17B

7-18
7-19
7-20
8-1
8-2

84
85
8-6

8-7

List of figures

Side view of surface rotated 180°, 187

Optimum use of an input that has decreasing value of marginal
product in a single use, 190

Graphic method of determining equimarginal allocations of limited
quantities of an input among uses in which the input’s marginal
revenue products are decreasing, 194

Production possibility curve (heterogeneous inputs), 198

Production possibility curve {homogeneous inputs), 199

Production possibility curves (superimposed), 200

Isocontribution lines: Two outputs, 201

Optimal combination of two outputs with a given quantity of inputs
and a given price of outputs, 202

Feasible region for a simple LP problem, 207

Graphic solution for a simple LP problem, 209

A hypothetical production surface, 223

Overhead view of production surface: An isoquant map, 224
Isoquant map with isocost lines superimposed, 228

Feasible region for nutrient component P, 233

Feasible region for nutrient component E, 234

Feasible region for bag weight, 235

Feasible region with all constraints, 236

Feasible region with isocost curves, 236

Least-cost formulation of a poultry ration, 238

Least-cost formulation of a sausage, 239

An expansion path, 241

Incremental reasoning and incremental searching in decisions about
input substitution, 243

Inputs substituting at constant rates, 248

Inputs that must be combined in fixed proportions, 247

Total cost of various rates of output under three sets of assumptions
about variability of inputs, 248

Contrasts: Input-output function, scale line, and expansion path, 249
Total fixed, total variable, and total costs per period at various rates
of output in a hypothetical plant, 251

Marginal, average variable, average fixed, and average total cost at
various rates of output in a hypothetical plant, 252

Short-run cost curves for plants differing in flexibility, 255

The long-run planning (envelope)} curve, 256

Economies of scale in administration of life insurance companies, 259
Hypothetical plant process flow diagram, 267

A long-run cost surface—the engineering view, 270

Process flow diagram for pear-packing plants, 272

Five methods of supplying packers with empty boxes, 273

The relation of costs to rates of output, 278

Broilers: Economies of scale curve and average cost curves for ten
model plants, 279

Selected transport costs, processing costs and combined costs, for ef-
fective production density of 500 birds per square mile per year,



List of figures xii1

8-8

-9

8-10
8-11
8-12
8-13

8-14
9-1
9-2
9-3

9-5

9-6
9-7
9-8

10-1
10-2
10-3
104
10-5
10-6
10-7
10-8
10-9
10-10

10-11
10-12
10-13
10-14
10-15

10-186
10-17
10-18
10-19
10-20
10-21
10-22
10-23
11-1

11-2

11-3

average lengths of haul in miles posted along transport cost curve, 280
Relationship of processing plant size to combined costs of transporta-
tion and processing for different effective production densities, 280
A multivanate production surface, 282

Effects of serial correlation upon residuals, 285

Other methodical disturbances of residuals, 286

Plant curves and envelope curve, 288

Seven long-run cost curves statistically estimated from the same set
of data for 29 midwestern feed mlls, 289

Economies of scale in banking, 292

A typical break-even chart, 312

Break-even chart: Contribution to profit form, 313

A complex break-even chart, 316

Estimating the total cost line from a scatter diagram, 317

Break-even chart with alternative revenue lines for alternative
prices, 318

Profit-contribution chart, 320

A break-even chart with curvilinea: total cost function, 322

A break-even chart with curvilinear total cost and total revenue
functions, 323

A product’s life cycle, 332

Sales over time—three familiar products, 333

Life cycles of a series of models, 334

Hypothetical forecasts for a new plane, 334

Effects of learning on labor used, 336

Hypothetical total cost and total revenue for a new plane, 338
Decision tree for deciding whether to produce a new plane, 339

Sales and production over product’s life cycle, 341

Changes in output of production runs, 342

Mmmmizing economic cost (maximizing profitability) by choosing an
optimal rate of production, 347

Diagram for Project Y, 348

Network for the NCR project, 350

Determining optimum time for the NCR project, 352

Relation of total costs to volume and rate, 353

Relation of total costs to proportionate changes in rate and

volume, 354

Inventory level under assumptions 1-4, 358

Effects of order size on inventories and numbers of orders, 359
Graphical EOQ determination, 362

Produced goods—inventories under certainty, 367

Stockout caused by varying lead time, 369

Stockout caused by varying usage rate, 370

Inventory with safety stock, 371

Probability of a stockout at various reorder points, 375

Pricing and output under pure competition, 410

Pricing and output under monopoly—short run, 413

Pricing and output under monopoly—long xun, 413



114

11-5

11-6

11-7A
11-7B
11-8
11-9
11-10
11-11
11-12
12-1
122
12-3
124
12-5
12-6
12-7
12-8
12-9
12-10

12-11
12-12

12-13

12-14

12-15
12-16

13-1
18-2
13-3
13-4

18-5
14-1
14-2
14-3
15-1
15-2

List of figures

Pricing and output of a profitable firm under monopolistic competi-
tion, 414

Pricing and output of a marginal firm under monopolistic competi-
tion, 415

Least-cost combinations of promotion and quality improvement for
various rates of sales at a given price, 417

Optimal total cost and sales at a given price, 419

Optimal average and marginal cost and sales at a given price, 419
Optimal price, 420

A kinked demand curve, 423

An oligopolist’s decision tree, 429

A preference curve, 431

A risk-adjusted decision tree, 433

Price discrimination—an 1dentical product, two markets, 456

Load curve for December 19, 1963, 463

Long-run peak and off-peak pricing: The firm peak case, 464
Short-run peak-load pricing: The firm peak case, 465

Peak and off-peak pricing: The shifting peak case, 466

Cumulative capacity in order of incremental fuel cost, 467

Alternative levels of public utility rates, 471

Marginal cost pricing in an increasing-cost mdustry, 473
Maximization of profits—two joint products, 477

Maximization of profits—joint products with destruction of part of
one product, 478

Maximization of profit—alternative products, 479

Optimum quantity, five products each using one unit of same inter-
mediate product, 483

False optimum, same five products using common intermediate
product, 484

Imperfect market final product—perfect market intermediate product,
486

Competing demands—imperfect markets for final product, 487
Imperfect markets for both final and intermediate product—rising
marginal costs, 489

A set of long-range objectives, 541

A delphi consensus of scientific breakthroughs, 553

Trend fitting (s-curves), 554

History and forecast of industry outputs (history: 1950-1963; fore-
cast: 1964-1975), 559-60

Projected doctorates awarded and new college teachers required, 564
Cost of capital, 581

Comparison of project variability, 586

Using a sequential decision tree and discounted payoffs, 589
Consumers” surplus in comparison of programs, 645

Industrial plant’s response to efftuent charges, 654



List of tables

2-1
2-2
3-1
3-2

3-3

34
3-5

3-6
4-1
4-2
4-3
44
5-1
5-2

6-1
6-2
6-3

7-1
8-1

Contributions on five products in a single plant, 30

Data on five products to be produced in four departments, 31

Demand schedule, 59

Income sensitivity of selected consumer expenditures (based on dis-
posable personal income), 79

Elasticities of demand for oranges (Florida Valencia size 200 and
California Valencia si1ze 138), 85

Income elasticities for food as estimated from cross-section data, 87
How expenditures on food increase as real income of higher-income
families increases, 87

Demand equations for coffee, 89

Expenditures on 1975 Gross National Product ($ billions), 100
National income, 1975, 100

“Short list” of economic indicators, 103

Sources and uses of key forecasting information, 115-17
Interindustry table (in $ millions), 135

Market area buildup method of estimating a producer’s goods” market
potential (hypothetical example), 141

Incremental analysis—how much input to use, where the input has
decreasing marginal productivity, 191

Calculations of marginal revenue products of an input in two of its
uses, 193

Problem information, 203

Problem information (hypothetical least-cost problem), 231

Unit labor requirements and production standards for the types of
jobs performed m the distribution of empty boxes to the packers, 274
Equipment requirements for distribution of empty packing boxes
with different methods, 275

Empty box and materials supply—labor, operating, and equipment
costs in relation to rates of packed output, 276

Total variable and fixed costs for a plant of 40,000 pounds per hour
capacity, 70 percent packed, and a 200-hour season, 277

XV



xXvi

8-5

8-6
10-1
10-2

10-3
104
10-5
10-6
10-7
10-8
10-9
10-10
13-1
13-2

13-3

14-1
14-2
143
144
14-5
14-6
14-7
14-8
14-9
15-1
15-2

15-8
154
15-5

List of tables

Alternative cost equations derived from identical annual data on total
costs, plant volume, and plant capacity, 29 midwestern feed mills, 288
Long-run average costs in banking, 291

Hypothetical sales forecasts for a new plane, 335

Hypothetical average and total costs for a new plane (in $ millions),
338

Historical production costs—XYZ Construction, 343

Estimated future costs—XYZ Constiuction, 344

NCR century direct-mail campaign, 349

CPM analysis of NCR century direct-mail campaign, 351
Determination of EQOQ by trial and error, 363

Usage during reorder periods, 372

Safety stock analysis, 372

Probability of a stockout for various reorder points, 374

Outline for internal appraisal and industry analysis, 543

Number of companies by industry, using technological forecasting,
as related to growth, 556

Projected 1975 costs per year of undergraduate and graduate educa-
tion in land grant colleges and universities, 563

Cash flows from hypothetical project, 573

Discounted cash flows (10 percent), 575

Decomposition of cash flows (10 percent), 575

Discounted cash flows (6 percent), 577

Decomposition of cash flows (6 percent), 577

Discounting period by period, with rate changes, 579

Incremental analysis of mutually exclusive projects, 584

Expected value of Decision 2, with discounting, 590

Expected value of Decision 1, with discounting, 591

Benefits of the proposed Atlanta MARTA system, 660

Monetary values of the quantifiable benefits of the proposed MARTA
system, 661

Benefit-cost analysis, proposed MARTA system, 662

Benefits and cost from the individual’s viewpoint, 663

Benefits and costs from society’s viewpoint, 664



Part one

Introduecetion to
managerial
economics




oL, 75 2 BEPDRIE U5 M) : www. ertongbook. com



