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N
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343-346
Competencies, distinctive, 43, 44
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Competitiveness, 38—40; See also
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Computer applications
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808-809
computer-integrated manufacturing
(CIM), 251
e-business, 25, 514, 525-527
e-procurement, 25, 527-528
electronic data interchange, 527
enterprise resource planning (ERP),
670-676
for forecasting, 102
geographic information system
(GIS), 370
layout analysis and, 267
linear programming, 298-301
Computer viruses, 55
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808-809
Computer-aided manufacturing
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Computer-integrated
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Computerized numerical control
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Computing algorithms, 791-798
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Constant Jead time, 585

- Constant work-in-process (CONWIP),

713
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‘defined, 283

plotting, 283-290

redundant, 294-295 -
© theory of, 211, 757-758
Constrained optimization, 262

Subject Index

Construction costs, 195
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- used to forecast, 73-74
Continual inventory system, 559
Continuous improvement, 420-421,
706-707, See also Quality
Conlinuous processing, 234-235, 236
Continuous stocking levels, S588-589
Contracts, long-term, 544
Conltractors, independent, 621
Contribution margin, 198
Control, 4, 94-101
Control charts
attributes, 465, 469-472
defined, 97, 429, 433, 460, 463
errors, 464-465, 500
forecasting and, 97-101
mean, 465-466, 468-469
nonrandom patterns, 473-474, 477
process, 463-465
range, 466-469
run tests, 473477
for variables, 465-469
when to use, 472-473
Control limits, 460, 464, 477
Control process, 461-462
Conversion process, 4-5
Conveyance kanban, 711
Correlation, 93
Costs
activity based, 707
appraisal, 413414 ‘
carrying, 561-562, 566-569
construction, 195
distribution, 195
enterprise resource planning (ERP),
672-673
cxcess, 587
failure, 413414
fixed, 191, 195197, 380-381
holding, 545, 561-562
inspection, 457
maintenance, 730
operaling, 182
opportunity, 619
ordering, 562, 566-569
overhead, 707
prevention, 413-414
processing, 195
quality, 413-414
rework, 413
setup, 740
shortage, 562, 587
total, 380-382, 572-577
* transportation, 264-265, 369, 377,
514, 536
variable, 196-197, 380-381
warranty, 401
Cost accounting, 707
Cost reduction, 38
Cost-profit-volume analysis, 380-382
Cost-volwne unalysis, 196-200
Counting systems, for inventory,
559560
€, 419 480
Coh, 481
Cratt production, 21

Crash, 805, 804807

Critical activities, 789

Critical path, 789

Critical path method (CI'M), 16,
747, 7188, 7497790

Critical ratio (CR), 74% 752

Cross training, 261, 706

Cross-docking, 536-537, 549

Culture, impact on design, 139-140

Cumulative lead time, 652

Curvilinear regression analysis, 94

Customer loyalty, 401,412,444, 518

Customer research, 143144

Customer satisfaction, 27, 131, 420,
558 ’

Customer service, 39

Customization, mass, 136137

Cycles, 74-75, 89,474

Cycle counting, 563564

Cycle stock, 557

Cycle time, 254-255

Cyclical scheduling, 761-762

Databases, 47
Decentralized purchasing, 540-681
Decision making
capacity planning; See Capacity
planning
under certainty, 211-212
. decision areas, 48, 49
decision trees, 214-216
design and operating decisions, 12
cstablishing priorities, 17
cthics and, 17-18
expected monetary value criterion,
213-214
expected value of perfect
information, 216217
hierarchical organizations, 41-42
models, 14-15, 23
poor decision, causes of, 210-211
process of, 209-210
quantitative approaches, 16
under risk, 211, 213-214
sensitivity analysis, 217-219,
301-304
systems approach, 16-17
trade-offs, 16
under uncertainty, 211, 212-213
Decision theory, 200, 209-210; See
also Decision making
Decislon trees, 214-216
Decision variables, 283-284
Decline phase, life cycle, 135, 193
Defects, zero, 402, 405
Define, measure, analyze, Improve,
and control (DMAIC) process,
423
Delayed differentiation, 136-137, 537
Delivery time, 49
Dell, Michael, 46
Delphi method, 74
Demand d
aggregate planning, 618, 619620
*comon patterns, 188
dependent, 649-630 :
fludations in, 188, 194
forecasting of, 103108, 561
lodependent, 649 630

life cysles and, 133134, 134
lumpy, 536, 65G
tneeting uneven, 622 6271
nevs, 620
seasonal, 124 18Y, 194
volatility of, 196191
Demand chain, 513
Demand forecasty, 103108, 561
Deminyg, W. Edwards, 4073404, 41y,
Deming Price, 403,414
Deming wheel, 426
Dependent demand, 649 650
Depth skills, 346
Deyign, of products and services,
126166
activities and responsibilities, 125
availability, 173
best practices, 129
capacity; See Capacity planning
component commonality, 153
computer-aided design (CAD), 146,
808-809
concurrent engincering, 145, 699
cultural issues, 139-140
degree of newness, 139
clements of, 699
environmental issues, 132-133
cthical issues, 132-133
global, 140-141
idea generation, 142-143
Kano model, 156-157
legal issues, 132-133
life cycles, 133-134, 135, 192-193,
236
manufacturing, 145-153
mass customization, 136-137
objectives of, 131132
phases, 141-143
production requirements, 149
products versus services, 157--159
quality, 409
quality function deployment,
153-155
reasons for, 128-129
recycling, 149-150, 185
redesign, 128129
reliability, 137138, 167-173
remanufacturing, 151-153
research and development, 142
reverse engincering, 142
robust design, 138-139
services, 157161
standardization, 55, 135136, 69¢
systems, 11
value analysix, 130
Design capucity, 183-184
Design for assembly (DFA), 149
Design for disassembly (DFD), 151
Design for manufacturing {DFM),
149
Design for reeyching (PFR), 149
Design of expetiments, 139
Design review, 141
Designing for apeeations, 132
Deterlaistiv thve eatimates,
790..79] s
Detsoit type avtomstion, 237
Differentiation, delayed, 136-137, 53§

Dimensions of quality, 406-409




Direct numerica! control {DNC), 238
Disaggregation, 633-634 3
Discounts, quantity, $58, 372-877
Disceete stocking levels, 389-391
Diseconomies of scale, 198
Disintermediation, $37

Distinctive competencies, 43, 44
Dustribution, 195, 549-350
Distribution function, 11
Distribution requirements planning

(DRP), 522.-523

Division of labor, 22

Dodge, HF, 23,402

Double smoothing, 84
Double-sampling plans, 498
Downsizing, 27

Drum-buffer-rope technique, 757-758
Dus date, rule for sequencing,

748752
Dummy actvity, 789
Dynamie line balancing, 261

2-20 rule, 431-432
Earliest due date (EDD), 748-752
Ease of use, 410
E-business, 25, 514, 525-52
E-commerce, 25, 674
Econcomic indicators, 92-93
Economic lot sizes, 557
Economic order quantity (EQQ)
basic model, $§64-569
_defined, 564
economic production quantity,
569-571
fixed-order-interval maodel,
584387
in material requirements planning,
664
quantity discounts, 558, 572~577
reorder points, $77-381
single-period model, 587-591
versus small lot sizes, 700-701
Economic production quanuty (EPQ),
569-371
Economies of scale, 21, 194195
Effective capacity, 183-187
Efficiency, 56, 184
Etficiency school, 317
Electronic commerce, 23, 674
Electronic data interchange (EDI),
327
Employment, §, 11-13
Empowerment, employee, 421, 440
Energy productivity, 52
Engineering, concurrent, 145, 699
Engineering changes, 699, 713
Enterprise resource planning
(ERP), §70-677; See also
H Material requirements planning
Enumeration approach, 295
Environment
design issues, 132-133-
1SO 14000, 419420
Tecycling, 149-150, 185
‘ironmental scanning, 43, 45
E-procurement, 25, 527-528
Equivalent curremt value, 200
Equivalest interest rate, 200 -
Ergonomics, 316-317, 331-332

i

Errors, 95-101, 464—465, 500
Ethics
decision making and, 17-18
design issues and, 132-133
“operations management, 27
project management and, 783
purchasing, 541
quality and, 414
working conditions and, 331
European Quality Award, 418
Events, 788
Event management, 528 2
Exception reports, 663
Excess cost, 587
Executive opinions, used to forecast,
73
Expand-carly strategy, 201
Expected monetary value (EMV)
© criterion, 213-214
Expected value of perfect
information (EVPI), 216-217
Experimental design, 139
Explanatory variables, 72
Exponential smoothing, 79-81,
84-85, 102, 106
External failures, 413414

SW2H (5 w words and 2 & words)
approach, 442
Fabrication, 9
Facilities layout; See also Location
planning; Process selection and
design
capacity, 185
cellular layouts, 248-250
cambination layouts, 247-248
computer analysis, 267
fixed position, 242, 246-247
flexible manufacturing systems,
239, 250251
information requirements, 263—
264
line balancing
cycle time, 254-255
defined, 254
flow systems, 738
guidelines for, 258-260
JIT (just-in-time) system, 702
mixed model line, 262
parallel workstations, 261
precedence diagram, 256,
788-789
procedures, 256
measuring effectiveness, 263
need for planning, 241-242
objectives of, 242
problems with poor line balancing,
.242,262
process layouts, 245-246, 262~
267 "
product layouts, 242-245
service layouts, 251-252
transportation issues, 264-265
u-shaped layouts, 245

- Facilities location; See Location

planning
Factor rating, 383 :
Fail-safing, 421, 705-706
Failure iy

Subject Index

defined, 137
external, 413414
internal, 413-414
Failure costs, 413414
Failure rates, 169-170
Feasibility, range of, 303-304
Feasibility analysis, 141, 785
Feasible solution space, 283, 286,
291
Feedback, 4
Fill rate, 528, 584
Finance function, 4, 19, 70
Financial analysis, 200
Finite loading, 742-743
First come, tirst served (FCFS) rule,
748752
Fishbone diagram, 406, 433
Fitness-for-use, 132, 405
Fixed automation, 237
Fixed costs, 191, 195-197, 380-381
Fixed-order-interval model, 584
587
Fixed-period ordering, 664
Fived-position layout, 242, 246-247;
See also Facilities layout
Flattening, of the organization, 28
Flexibility, 30,43, 187, 192, 20}
Flexible automation, 237-239
Flexible manufacturing system
(FMN), 239, 250251
Flexible system, 698, 702
Flow process chart, 323-325
Flow system, 738
Flawchart, 428 430
Flow-shop scheduling, 738
Foolproofing, 421
Ford, Henry, 22-23
Forecasting, 67-124
accuracy of, 94-101
airhine industry, 9
approaches to, 72-74, 105
associative techniques, 73, 90-94
capacity requirements, 188190
choosing a technique, 101-102
common features, 71
computers in, 102
control of, 94-101
defined, 69
Delphi method, 74
demand, 103 -105, 561
elements of good, 71-72
formulas used in, 106
judgment and opinion, based on,
73-74
qualitative methods, 72
quantitative methods, 72
steps in the pracess, 72
technology, 74
-time series datx, based on
averaging, 76-81. 88, 102, 106
cycles, 74-75, 89
defined, 73 .
exponential smoothing, 79-81,
84-8S, 102, 106
- irregular variations, 74-75
naive method, 75-76
random variations, 75
seasonality, 74-75, 85-89, 102,
188-189, 194

- High volume systems,

trend, 7478, 8184, 102
trend-adjusted exponential
smoothing, 84 -85, 102
uses of data, 70
Foreign locations, 376-380; See also
Tnternational business
Forward scheduling, 743
Frozen phase, of schedule, 638, 068
Fultillment, of orders, 526

Functional strategies, 40

Gantt, Henry, 22, 741
Gantt charts, 22, 741-743, 781, 787
Gatekeeping, 524
Geographical information system
(GI8), 370
Global priority rule, 748
Global product design, 140-141
Global strategy, 47
Global supply chains, 27, 514,
515516
Globalization; See also International
business
benefits, 377
capacity planning, 183
disadvantapes, 377
location decisions, 376-380
risks, 378
stratepy, 47
Go, no-go gauge, 473
Goals
defined, 40
of JIT (just-in-time) system,
697-699
Goods versuy services operations,
6-9
Goods services continuum, 4-6
Graphical linear programming,
286-298
defined, 286
feasible solution space, 283, 286,
291
minimization, 283, 295-297
objective function line, 283, 291
294, 301-302
plotting constraints, 288-250
procedures, 286-287
redundant constraints, 294-295
slack and surplus, 297 298
solutions and corner points, 295
Graphs, used in aggregate planning,
625629
Gravity method, center of, 383-386
Gross requirements, 656
Group incentive plans, 345
Group technology, 249-250, 702
Growth phase, life cycle, 192
Growth strategies, 47

Hard data, 72

Hedging, 557

Heijunka, 096

Hertzberg, Frederick, 23

Heuristic rulcs, 256 '

Hierarchical organizatens, 41-42
igh technology, 25 :

iy scheduliog i,

738-739 - 2 e
Hiring, of workers, §20
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Histograms, 429, 431

Holding costs, 545, 561-562

Horizontal loading, 318

Horizontal skills, 346

House of quality, 154-1506

Housckeeping, 716

Human relations movement, 23

Human resources, 20, 70; See also
Personnel issucs

Hungarian method, 745

ldle time, 257
[llumination, of working conditions,
329
Implied warranties, 132
Incentive plans, 55, 345
Independence, 802
Independent contractors, 621
Independent demand, 649-650
Independent events, 168
Indexes, 92-93
Indicators, economic, 92-93
lndichrence,' 198
Individual incentive plans, 345
Industrial engineering function, 11
Industrial Revolution, 21, 402
Infinite loading, 742-743
Information technology, 25, 232
Information velocity, 534
Innovation, technological, 232
Input/output (l/O) control, 744
Inputs
- to aggregate planning, 618-619,
635
operations management, 4-5
material requirements planning
(MRP), 651655
Inspection, 249-250, 456-460; See
also Acceptance sampling
Interchangeable parts, 22, 135
Intermediate plans, 615-616
Intermediate-volume systems,
scheduling in, 739-740
Intermittent processing, 245
Internal failures, 413—414
Internal rate of return (IRR), 200
International Asia-Pacific Quality
‘Award (IAPQA), 418
International business; See also
Globalization
design issues, 140
global strategy, 47
location decisions, 376-380
trade agreements, 376 .
International Labour Organization
(1L0O), 331
International Organization for
. Standardization, 419-420
Internet
benefits of use, 55

c-business, 25, 514, 525~ 527 :

" e-commerce, 25

e-procurement, 25, 527- 528
Interviewing, 441
Introduction phase, lifc cycle, 192
Intuitive rules; See H:umhc ml:n
Inventory.

" available-to-promise, 635

- defined, 555

Subject Index

functions of, 557-558
pipeline, 558
turnover of, 558
vendor-managed, 515, 549, 719
work-in-process, 557, 703, 712—
713

Inventory management, 554-612

80-20 rule, 431-432
A-B-C approach, 562-564
bar coding, 482, 560
bullwhip effect, 515, 536
carrying costs, 561-562, 566-569
counting systems, 559-560
cycles, 565
cycle counting, 563-564
demand forecasts, 561
distribution requirements planning
(DRP), 522-523
economic order quantity (EOQ)
basic model, 564-569
defined, 564
economic production quantity,
569-571
fixed-order-interval model,
584-587
quantity discounts, 558, 572-577
in material requirements
planning, 664
reorder points, 577-581
single-period model, 587-591
versus small lot sizes, 700-701
formulas, 592
importance of, 556-558
JIT (just-in-time) system, 703704
lead time information, 561, 585
objectives of, 558
ordering costs, 562, 566-569
perpetual system, 559-560, 577
radio frequency identification
(RFID), use of, 529-531,
560-561
requirements for effective, 558~
564
safety stock, 557, 578-579, 663
service levels, 578-579, 582~-584
shortages, 582-584
stocking levels, 588-591
stockouts, 557, $78-579, 586-587
two-bin system, 559, 712
Inventory models, 16
Inventory records, 655
Inventory turnover, 558
Inventory velocity, 534
Irregular variation, 74-75
Ishikawa, Kaoru, 405406
Ishikawa diagram, 433
1SO 14000, 415-420
1SO 9000, 419-420, 545

ISO 9001, 784

- Japan Prize, 418
“Japan External Trade Orgamzatlon

(JETRO), 701
Japanese manufacturers, influcnce of,
'23-24,161-163

. Jidoka, 696, 702

JIT; See Just-in-time system .
NT 11, 720-721
Jab analysis, 323325

Job design, 316-332; See also Work
measurement
behavioral approaches, 318
compensation, 343-346
defined, 316
ergonomics, 316-317,331-332
human resources movement, 23
mcthods analysis, 322-326
motion study, 22, 326-329
motivation, 23, 318-319
specialization, 317-318
teams, 319-322
working conditions, 329-332
Job enlargement, 318
Job enrichment, 318
Job rotation, 318
Job shop, 233, 235, 236
Job shop scheduling, 740-758
defined, 740
loading, 741-747
sequence-dependent setup times,
756-757
sequencing, 747-754
two work centers, sequencing
through, 754-756
Job splitting, 754
Job time, 748
Johnson’s rule, 754
Judgmental forecasts, 73-74
Juran, Joseph M., 404405, 414
Just-in-time (JIT) system, 693-728
defined, 694
goals of, 697-699
inventory control, 703-704
JIT 11, 720-721
kanban, 696, 710-712, 713
lean operations, 693-697
level loading, 708-709
limited work-in-process, 712-713
line balancing, 702-703
location decisions, 371
lot sizes, 700-701
manufacturing cells, 702
manufacturing planning and
control, 708-716
versus material requirements
planning (MRP), 694, 712 .
obstacles, 717-718
overview of, 693-694, 723
personnel/organizational elements,
706-707 .
preventive maintenance, 716
process design, 699-706
product design, 699
production flexibility, 702
pull systems, 696, 709-710
quality improvement, 702
services, 718-719
setup time reduction, 701, 740
Toyota approach, 695-697
versus traditional, 716
transitioning to, 717
vendor relationships, 713-71$
visual systems, 710-712

Kalzen, 406, 696, 693
Kanban, 696, 710-712, 712
Kano model, 156157
Knowledge-based pay, 346

Labor factors, impact on location
decisions, 370-371
Labor productivity, 52
Labor turnover, 55
Laplace, 212-213
Layoffs, 55
Layout of facilities; See Facilities
layout
Lead time
constant, 585
cumulative, 652
defined, 19, 561
Leadership, 707
Leading variable, 89
Lean operations, 693—697; See also
Just-in-time system
Lean production, 22, 28, 318; See
also Just-in-time system
Learning curves
applications of, 357-359
concept of, 353-357
limitations of, 359360
Least squares line, 90
Legal issues
design of producls/services,
132-133
product liability, 28, 132, 410-411
warranties, 132
Level capacity strategy, 622624

Level loading, 708-709

Liability, 28, 132, 410411

Liebhaber, Richard, 368

Life cycles
decline phase, 193
defined, 133-134
demand and, 133-134, 135
introductory phase, 192~
maturity phase, 133-134, 135,

192-193
project, 780, 785-786

Linderman, Robert, 825, 826

Line balancing
cycle time, 254-255
defined, 254
flow systems, 738
guidelines for, 258-260
JIT (just-in-time) system, 702-703
mixed model line, 262
parallel workstations, 261
precedence diagram, 236, 788

789
procedures, 256

Line functions, #

Linear programming, 2§2-312
aggregate planning, 629631
assignment method, 745-747
components, 283-285
computer solutions, 298-301
graphical linear programming.

286-298
defined. 286
feasible solution space, 333,
286, 291
mumimization, 283, 295-297
objective function tine, 283,
291-294, 301 -2
plotiing vonst3iass, 288-290
cedures, 286-287 y
gc?undant constraints, 294‘295




slack and surplus, 297-298
solutions and comer points, 295
models, 283-285
transportation model, 629631
sensitivity analysis, 217-219,
301-304
simplex method, 298
transportation model, 382, 393—
398
uses for, 16
Lincar regression, simple, 90-94
Linear trend equation, 81-84, 106
Liquid phase, of schedule, 638
List reduction approach, 440
Little JIT (just-in-time), 698—699
Little’s Law, 558, 712
Load charts, 741-742
Load reports, 668

Loading, 741-747 .

Local optima, 211
Local priority rules, 748
Location planning, 364-392
evaluating location alternatives
center of gravity method,
383-386
cost-profit-volume analysis,
380-382 .
factor rating, 383
transportation model, 382,
393-398
factors affecting, 367-373
community considerations,
371-3712
multiple plant, 372-373.
regional, 369371
site-related factors, 372
global locations, 376-380
importance of, 38, 366
location options, 367
objectives of, 366
procedures for, 367
service and retail locations, 9,
373-375
Locational cost-profit-volume
analysis, 380382
Logistical transactions, 715
Logistics, 513, 521-522, 524; See
also Transportation
Long-range plans, 615-616 -
Long-term capacity needs, 188, 190
Long-term contracts, 544
Lot sizing
defined, 663
economic, 557
versus economic order quantity
(EOQ), 700-701
large versus small, 536 -
and material requircments planning,
| 663-664
Lot tolerance percent defective
(LTPD), 500 . L
Lot-for-lot ordering, 657-658, 664
Low cost strategies, 42
Lower control limit, 464
Low-level coding, 655
Low-volume system, 740-758
loading, 741747
sequence-dependent setup times,
756157

sequencing, 747-754
two work centers, sequencing
through, 754-756
Lumpy demand, 536, 650

McGregor, Douglas, 23
Machine productivity, 52
Machine shop, 245
Maintenance
breakdown, 730-731
costs, 730
defined, 729
predictive, 732
preventive, 243, 716, 730-732
replacement, 733 ~
responsibility of, 11
total productive, 732
Make or buy, 191
Makespan, 749-750
Malcolm Baldrige National Quality
Improvement Act, 415
Management compensation; 346
Management information systems
(MIS), 20, 70
Managcniént science techniques, 23
Manufacturability, 19, 149
Manufacturing
agile, 50 : 3
craft production, 21
employment, 11-13
Japanese influence on, 23-24,
161-163
lean, 22, 28, 318, 693682
mass production, 22
versus service, 6-9
Manufacturing cells, 702
Manufacturing planning and control,
708-716 :
Manufacturing resources planning
(MRP II), 666667
Manufacturing systems .
assembly lines, 9, 22, 234, 242~
©243 '
auto assembly, 253
automation systems, 237-241
cellular, 248-250
computer-aided, 238
computer-integrated manufacturing,
251 .
designing for, 145-153
flexible, 239, 250-251
JIT; See Just-in-time system
job shop, 233, 235, 236
line balancing; See Line balancing
multiple plant location, 372-373
- robots, 238-239
Markets, location decisions and,
369-371
Market area plant strategy, 372-373
Market opportunities and threats, 128
Market test, 141
Marketing
advertising and promotions, 38
forecasting, 70
function, 4, 19
influence on competitiveness, 38
order qualifiers/winners, 45
Maslow, Abraham, 23 ‘

. Mass customlzation, 13&137

Subject Index

Mass production, 22
Master production schedule (MPS),
634-635, 651-652
Master schedule, 616, 633639,
651-652, 740
Material requirements planning
(MRP), 648669
benefits and requirements, 665-
666
bill of materials, 652—655, 665
capacity requirements planning,
667670
closed loop, 667
defined, 650
dependent versus independent
demand, 649650
enterprise resource planning (ERP),
670-677
inputs, 651-655
inventory records, 655
versus JIT (just-in-time) system,
694,712
lot sizing, 663—664
_master schedule, 616, 633-639,
651-652, 740
manufacturing resources planning
(MRP II), 666—667
outputs, 662663 :
overview of, 650651
processing, 655-662
safety stock, 557, 578-579, 663
in services, 665
updating the system, 662
Mathematical decision-making
models, 15
Mathematical techniques, for
aggregate planning, 629632
Matrix organization, 781
Maturity stage, life cycle, 133-134,
135, 192-193
Maximax, 212
Maximin, 212
Mayo, Elton, 23
Mean absolute deviation (MAD),
95-100, 106
Mean absolute percent error
(MAPE), 95-100, 106
Mean control charts, 465466,
468469
Mean shift, 474
Mean squared error (MSE), 95-100,
106
Mean time between failures
(MTBF), 170-172
Measured daywork systers, 343
Measurement, of capacity, 183-185
Merchantability, 132
Mergers and acquisitions, 44
Methods analysis, 322-326
Methods-time measurement (MTM),
338-339
Microfactory, 372
Micromotion study, 327-328
Minimax regret, 212-213
Minimization, 283, 295-297
Mission, 40 .
Mission statements, 40, 41
Mixed model line, 262
Mixed-model sequencing, 708-~T09

835

Models
additive, 86
associative, 73
benefits of using, 15
causal regression, 102
decision-making, 14-15, 23
defined, 14
inventory, 16
Kano, 156-157
limitations of, 15
linear programming, 283285
mathematical, 15
multiplicative, 86
physical, 15
project, 16
quantitative, 16, 23
schematic, 15
simulation, 631
single-period, 587-591
statistical, 15, 16, 23
transportation, 382, 393-398,
629-631
Modular design, 137, 699
Monetary Authority of Singapare, 92
Most likely time, 798801
Motion study, 22, 326-329
Motion study principles, 327
Motivation, 23, 318-319
Motivational theories, 23
Moving assembly line, 22
Moving average, 77-79, 88, 102,
106
Muda, 695
Multiple plant location strategies,
372-373
Multiple regression analysis, 94
Multiple resources scheduling,
762763
Multiple-sampling plans, 498
Multiple-source purchasing, 714
Multiplicative model, 86
Muther grid, 265-266

Naive forecasts, 75-76

National Asso¢iation of Purchasing
Management (U.S.), 541

National Institute of Standards and
Technology (U.S.), 412, 415

Net requirements, 656

Net-change system, 662

Network (precedence) diagram, 181,
788-789

Network conventions, 789-790

Newsboy problem, 587; See also
Single-period model

Noise and vibrations, of working
conditions, 329-330

Nonmanufactured goods, 6

Nonrandom patterns, 473-474, 477

Nonrepetitive processing, 245-246

Normal operating condltons, 137

Normal time, in work measurement,
335-337

Numerically controlled (N/C)
machines, 238

Objectives *
a«ign. 131132 :
tactlities layout, 242
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Objectives—Cont.
of inventery management, 358
{ocation decisions, 366
of scheduling, 738
Objective function, 283-284, 29] -
294, jo01-302
Observed time, in Work measurement,
338-337
Qccupational Safety and Health Act
(Malaysia), 331; See also Safety,
occupational
Office layouts, 252
Chno, Taiichi, 406
Online svstems, 559-560
On-site inspection, 460
Operating characteristic (OC)
curve, 499-502
Operating costs, 182
Operations management
careers in, 20
decision making and, 11-12, 1418,
48,49
defined, 4
evolution of, 20-24
function, 4, 11
goods versus services, 6-9
importance of], 11
influence on competitiveness,
38-39
interface with other functions,
18-20
Japanese influence on, 23-24,
161-163
role of managers, 11, 14
scope of, 9-13
service operations, 6-9
transformation process, 4-5
trends in, 24-28
Operations strategy, 27, 4748
Opinions, forecasts based on, 73-74
Opportunity costs, 619
Opportunity losses, 213
Optimistic time, 798-801
Optimization, constrained, 282
Orders
back, 620
duplicate, 618-619
fixed-period, 664
fulillment of, 526
process, 540
Order cycles, 557
Order qualifiers, 45
Order releases, 662
Order winners, 45
Orderling costs, 562, 566-569
Organizations
accounting function, 19-20
centralization of, 540-681
compelitiveness and, 38
finance function, 4, 19, 70
flzitening, 28
functions within, 4
hierarchical, 4)-42
marketing function, 4, |
matrix, 781 :
missions, 40, 4]
operations function, 4
reasons for failure, 39-40
- Organizational strategies, 40, 47-48

Subject Index

Original Brand Manufacturer (OBM),
141
Quiginal Design Manufacturer
(ODM), 141
Original Equipment Manufacturer
(OEM), 140-141
Quchi, William, 23
Outputs
examples of, 4-5§
master scheduling process,
635-638
material requirements planning
(MRP), 662-663
tangible, 6
Output-based (Incentive) system,
344-345
Outsourcing
call center jobs, 316
defined, 26, 191, 514
hospital services, 207
make or buy, 191
reasons for, 3§, 129
risks of, 191, 516-517
Overhead costs, 707
Overtime, 620-621

Paired comparisons, 441
Parallel workstations, 261
Parameter design, 139
Parameters, 284
Pareto analysis, 429, 431432,
438439
Pareto phenomenon, 17
Part families, 248-249
Partnerships, 533, 545
Path (sequence of activities), 789
Path probabilities, determining,
801-804
Pay systems, 343-346
Payback, 200
Payoff table, 210
p-chart, 469470
Pegging, 661
Performance metrics
at Dell, 535
importance of, 528
sequencing, 749
Performance-control reports, 663
Periodic orders, 557
Periodic system, 559
Perpetual inventory system, §59-
560, 577
Personnel issues
hiring, 620
human resources function, 20, 70
independent contractors, 621
JIT (just-in-time) system, 706
layoffs, 620
part-time workers, 621
salaries, 343-346
Pessimistic time, 798-801
Physical decision-making models, 15
Physical inventory count, 559
Pipeline inventorics, 558
P<kanban, 711

Plan-do-study-act (PDSA), 426-427, ,

428,758
Planned orders, 662
Plenned-order recelpts, 656-657

Planning, nppregate; See Aggregate
planning,
Planuing reports, 663
Planning time, 49
Plant layout; See Facilities layout
Plant locations; See Location planning
Platform stratepy, 617
Plotting constraints, 288--290
Point-of-sale (POS) systems, 561
Poisson distribution, 471-472,
501-502
Poka-yoke, 420, 696, 705
Postponement, 136
Precedence diagram, 256, 788~789
Predetermined time standards,
338-339
Predictive maintenance, 732
Predictor variables, 90
Present value (I'V), 200
Prevention costs, 413-414
Preventive maintenance, 243, 716,
730-732
Pricing
competitivencss and, 38
demand and, 619
hedging, 557
shadow, 303
Primary reports, 662
Priorities, establishment of, 17
Priority rules, 748-749
Proactive planning strategics, 619
Probabilistic time estimates, 790~
791, 798-801
Problem solving, 426-427, 707; See
also Decision making
Process batch, 758
Process capability, 477-482
Process charts, 323-325
Process control, 456
Process design, 699-706
Process Improvement, 27, 427428
Process layouts, 245-246, 262-267;
See also Facilities layout
Process plant strategy, location
decisions and, 373
Process selection and design; See also
Facilities layout
automation, 237-236
capacity planning; See Capacity
planning ‘
defined, 231
process types, 233-236
technology, 232-233
Process specifications, 141
Process technology, 25, 232
Process varlability, 462, 477
Process yield, 54
Processing costs, 195
Processing tune, 49
Producer’s risk, 464, 500
Product and service technology, 25,
232
Product bundle, 157
Product design; See Design, of
products and services
Product layout, 242-245; See alvo
Facilities layout
Product Uabllity, 28, 132, 410411
Product mix, 189 :

Product or service profiling, 237
Product packages, 4
Product plant strategy, 372
Product specifications, 141
Product structure tree, 652-653
Production flexibility, 72
Production kanban, 711~
Production line, 9, 22, 234, 242243
Production requirements, 149
Production systems
craft, 21
lean, 22, 28
maintenance of, 729-735
mass, 22
Productivity
computing, 51-53
cost and, 38
defined, 50
factors affecting, 54-55
growth, 53-54
human resources movement, 23
improving, 55-56
measuring, 7-8
quality and, 411
service sector, 54
Profiling, product or service, 237
Profit Impact of Market Strategy
(PIMS), 47
Program evaluation and review
technique (PERT), 16, 787-
790, 807-808
Programmable automation, 237-238
Projects, 236, 779
Project champion, 783-784
Project life cycle, 785-786
Project management, 776-827; See
also Scheduling
behavioral aspects, 780-785
certification, 784-785
computing algorithm, 791-798
crashing, 804-807
critical chain, 808
critical path method; See Critical
path method
determining path probabilities,
801-804
deterministic time estimates,
790-791
ethics of, 783
Gantt charts, 22, 741-743, 781,
787
key decisions, 782
life cycle, 780, 785~786
models, 16
multiple projects, 308
network diagram, 731, 788780
overview of, 781
probabilistic time estimates, 0=
791, 798301
program evaluation and review
technique; See Prognun
evaluation and review
techmque
project champions, T3 - 784
Project masager rele, TR
sk managernent, T8 103
sinutation, S04 '
SN sl KOS
Slack tima, A20-E31, TN, NS
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software, 808--809
sources of error, 807808
virtual teams, 808
work breakdown structure, 781,
786-787
Project Management Institute (PMI),
783, 784785
Project manager, role of, 783
‘Project slippage, 808
Prototype development, 141
Public relations function, 20
Pull systems, 696, 709-710
Purchase,orders, blanket, 540
Purchasing
centralized versus decentralized,
540-681
cycle of, 540
e-procurement, 25, 527-528
ethics, 541
interfaces, 539-540
in a JIT (just-in-time) system, 714
multiple source, 714
responsibility of, 11
Purchasing cycle, 540
Push systems, 709

Qualitative approaches, to forecasl.ing,
72
Quality, 400-452; See also Qunhty
control
awards for, 403, 415418
Baldrige Award, 415-418
benefits of good, 412 -
certification for, 419-420
consequences of poor, 410411
cost of, 413414
defined, 401
determinants of, 409410
dimensions of, 406-409
cthics and, 414
evolution of, 402—403
gurus of, 403-406
ISO 9000, 419-420, 545
problem solving, 426427
process improvement, 427428
responsibility for, 412-413
of services, 8, 407-409
tools
SW2H (S5 wwordsand 2 &
words) approach, 442
affinity diagram, 440
benchmarking, 421, 441-442
brainstorming, 439
causc-and-cffect diagrams, 406,
429, 433-434
check sheets, 429, 430-431

control charts; See Control charts

flowcharts, 428—430
graphical, 438439
- histograms, 429, 431
interviewing, 441
Parcto analysis, 429 431-432,
% 438-439
g quality circles, 406, 440—441
20 7 Tuncharts, 437 . - ;
2 ‘scatter diagrams, 429, 432-433
" zero defects, 402, 405
Quality at the source, 421, 460
Quamy clrcles, 406, 440441

Quality control, 454.-496
nceeptance snmpling; See
Accoptance sampling
airline industry, 9
approaches to, 455
autonomation, 702

continuous improvement, 420-421 ,

T06-707

. control charts; See Control charts
defined, 455
fail-safing, 421, 705-706
inspection, 249250, 456-460
JIT (just-in-time) system, 696,
702
Kaizen, 406, 696
process capability, 477-482
six sigma, 27,422-423, 480, 808
statistical process control; See
Statistical process control
total quality management (TQM),
27, 420-426
Quality function deployment (QFD),
153-155.
Quuality of conformance, 410. 460
Quality of design, 409
Quality of work life, 318
Quality transactions, 715
Qunlity-based strategy, 48-49
Quantitative approach
to decision making, 16, 23
to forecasting, 72
Quantity discounts, 558, 572-577
Quick response, 38

Radford, G.S., 402
Radio frequency identification (RFID)
tags, 529-531, 560561
Random number table, 341
Random varlations, 75, 462-463
Range control chart, 466-469
Range of feasibility, 303-304
Range of insignificance, 302
Range of optimality, 301-302
Raw materials, location decisions
and,'369
R-charts, 466—469
Reactive planning stratcgws 619,
624
Receiving function, 540
Recycling, 149-150, 185
Redesign of products, 128~129; See
also Design, of products and
services
Reduced transaction processing,
715-716
Redundancy, 168
Redundant constraints, 294—295
Reengineering, 727-728
.Regenerative system, 662
Regional factors, location decisions
and, 369371
Regression, 90-94
Regret (opportunity loss), 213
Relative costs, 747
Reliabliity, 137-138, 167-173
Remanufacturing, 151-153-
" Reorder point (ROP), 549-550
Repetitive provessing, 233--234, 235
236, 242.245

Subject Index

Replacemant maintenance, 733
Requisition, 540
Research and deyelopment (R&D),
142
Reservation systems, 759
Response time, 4950, 537
Retail sector
layout, 251-252
location planning, 9, 373-375
Return on investment (ROI), 556
Return on quality, 414
Revenue management, 27
Reverse engincering, 142
Reverse logistics, 524
Rework costs, 413
Right-hand side (RHS) change,
303-304
Risk
decision making under, 211,
213-214
defined, 211
globalization, 378
management of, 781, 810-811
of outsourcing, 191
Robots
defined, 238
use of, 238-239
Robust design, 138-139
Rolling horizon, 618, 662
Romig, H.G., 23, 402
Rough-cut capacity planning, 635
Row reduction, 745
Run, 473477 -

. Run chart, 437

Run size, of jobs, 739 .
Run tests, 473477
Rush, priority rules, 748-749

S&P (Standard & Poor’s) 500 Index,
412,417
S/0 (Slack per operation) rule, 748,
753-754
Safety, occupational, 55, 330-331
Safety stock, 557, 578-579, 663
Salarics, 343-346
Salesforce opinions, used to forecast
73
Sampling
acceptance; See Acceptance
sampling
work, 339343, 344, 346
Sampling distribution, 462-463
Sampling plans, 498
Scale-based strategies, 42
Scanning, environmental, 44, 45
Scatter diagrams, 429, 432-433
Schedule chart, 743
Scheduled receipts, 656
Scheduling, 736-774
airline industry, 9
appointment system, 759
assignment model, 745-747
backward, 743
benefits, 737
cyclical, 761-762 -
defined, 737 ;
flow-shop, 738 °
forwand, 743 ¢ .
Cantt charts, 22, 741743, 'Hll 787

. Service bluep 0
_Nervice delivery system, 1587

857

high-volume systems, 738-739
Hungarian method, 745
intermediate volume systems,
739-740
Jjob shops/low-volums syﬂrm
740-75%
loading, 741--747
sequence-dependent sctup times,
756-757
sequencing, 747-754
two work centers, scqucnci_nz
through, 754-756
master, 616, 633639, 651652,
740
multiple resources, 762-763
objectives of, 738
problems with, 186, 739, 757
rescrvation system, 759
service systems, 758-763
theory of constraints, 211, 757-758
workforce, 761
yicld management, 27, 70, 633,
760
Schematic dccmon -making models,
15
Science of management, 21-23
Scientific management, 21-23, 317,
402
Scrap rales, 55
Seasonal demand pattcms 188-189,
194
Seasonal indexes, 86
Seasonal inventories, 557
Seasonal relative, 86-88
Seasonal variations, 74-75, 85-89
188-189
Seasonality, 74-75, 85-89, 102
Secondary reports, 662—663
Self-directed teams, 320-322.
Sensitivity analysis, 217-219, - -
301-304
Sequence-dependent setup times,
756-757
Sequencing, 747, 748-754
Sequential decisions, 214
Service, 157
Services
aggregate planning, 632-633
airline industry, 9
capacity planning, 190-191
challenges, 14
designing for, 157-161
employment in, 8, 11-13
enterprise resource planning (ERP),
675
facilitics layout, 251-252
inspection points, 458
JIT (just-in-time) system, 718-719
location planning, 9, 373-375
versus manufacturing, 6--9
measuring productivity in, 7.“‘
material requirements planning
(MRP), 663
operations activities, 9
productivity, 34
quality, 8, 407409

heduling of, 788783
e rint, 159-160
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Service design, 157-161; See also
Design, of products and
services

Service layouts, 251-252

Service levels, 578-579, 582-584

Service packages, 157

Service profiling, 237

SERVQUAL, 409

Setup costs, 740

Setup time

reduction of, 701, 740
sequence-dependent, 756757
Shadow price, 303 .
Shewhart, Walter, 23, 403
Shewhart cycle, 426
Shingo, Shigeo, 406, 701
Shipping, evaluating alternatives, 541
Shiroi Koibito (confectionery), 740
Shiroi Koibito Park, 740
. Shortages, 582-584

Shortage costs, 562, 587

Shortest processing time (SPT),
748-752

Short-range plans, 615-616

Short-term capacity needs, 188

Simo chart, 328

Simple linear regression, 90-94

Simplex method, 298

Simulation, project management and,
804

Simulation models, 631

" Simultaneous chart, 328
Simultaneous development, 145
Single-minute exchange of dle
(SMED), 249,701 .
Single-period model, 587-591
Single-sampling plans, 498
Site-related location factors, 372
Six sigma, 27, 422-423, 480, 808
Slack, 297-298, 789
Slack per opcration rule, 748,
753-754
Slack time, 620621, 789, 797-798
Slushy phase, of schedule, 638
Small businesses, 537
Smith, Adam, 22
Smoothing, exponential, 79-81,
84-85, 102, 106
Social responsibility, corporate,
416417,418
Soft information, 72
Sole source suppliers, 714
Solutions and corner points, 295
Special variation, 462
Specialization, 42, 317-318
Specifications, 141, 477481
Spreadshects, used in aggregate
planning, 625-629
Stacked Jead time, 652
Standards, 186
Standard parts, 699
Standard time, 332-333, 335-337
Standard elemental times, 338
_Standardization, 55, 135-136, 699
Standardized parts, 22
Static sequencing, 748

-Statistical models, 15, 16,23

Statistical process control (SPC).
460477

Subject Index

contro! charts
attributes, 465, 469-472
defined, 97, 429, 433, 460, 463
errors, 464-465, 500
forecasting, 97-101
mean, 465-466, 468-469
nonrandom patterns, 473=474,
41
process, 463465
range, 466—469
run tests, 473477
for variables, 465-469
when to use, 472473
control process, 461-462
defined, 460
statistical quality control, 403
variations and control, 462-463
Statistical quality control, 403
Step costs, 198
Stocking levels, 588-591
Stockouts, 557, 578-579, 586-587
Stopwatch time study, 333-337,
344
Storage, 703-704
Storage layouts, 251
Straight piecework, 345
Strategic buffering, 515
Strategic putner:hlpl, 533, 545
Strategies
defined, 40
examples of, 42-43
external factors, 45
financial, 48
flexible, 43
. formulation of, 4447
functional, 40
global, 47
goals, 40
growth, 47
internal factors, 45-46
low-cost, 42
marketing, 48
mission, 40
operations, 27, 47-48
organizational, 40, 4748
quality-based, 43, 48-49
reasons for failure, 47
scale-based, 42
service, 43
specialization, 42
tactics, 40
time-based, 49-50
Strengths, weaknesses, opportunities,
and threats (SWOT) analysis,
4445
Subcontracting, 621
Suboptimization, 210-211
Substitutability, of parts, 153
Suppliers
analysis of, 543 x
audits, 543
certification of, 544, 714
JIT (just-in-time) system, 713715
management of, 542-546
partnerships with, 533, 545
quality and, 422
reletionships with, 544
selection of, 540, 543
sole xource, 714

L4

tiers of, 714715
world class, 544
Supplier-managed inventory, 515,
549,719
Supply chain
capacity planning and, 186
defined, 26, 511
global, 515-516
Supply chain management, 510—
538; See also Purchasing
benefits of effective, 518
challenges, 536-538
collaborative planning, forecasting,
and replenishment (CPFR),
531-533
creating effective, 533-534
defined, 512
distribution requirements planning,
522-523
e-business, 25, 514, 525-527
electronic data interchange, 527
elements of, 518-519
global, 27
logistics, 513, 521-522, 524
need for, 514-517
outsourcing; See Outsourcing
purchasing and, 538-542
radio frequency identification
(RFID), use of, 529-531,
560-561
requirements for success, 528—
. 529
reverse logistics, 524
supplier management, 542-546
value chains, 513
Supply Chain Operations Reference
(SCOR) model, 528-529
Supply chain visibllity, 528
Surplus, 297-298
Surveys, consumer, 73-74
System, 16
System design, 11; See also Process
selection and design
System flexibility, 187
System nervousness, 668
System operation, 11
Systems approach, to decision
making, 16-17

Tactics, 40
Taguchi, Genichi, 139, 406, 482
Taguchi loss function, 406
Takt time, 703
Tangible output, 6
Tariffs, 25
Taxes, impact on location decisions,
371
Taylor, Frederick Winslow, 21-22, 23,
317, 402
Teams
benefits of, 320
forms of, 319-320
incentives for, 345
keys to success, 320
problem solving and, 421
for process improvement, 696
self-managed or selfsdirocted,
320322
virtual project, 808

Technological innovation, 232
Technology; See also Internct
. acquisition of, 233
changes in, 45
competitive advantage, 232-233
defined, 25, 232
forecasting, 74
kinds of, 232
management of, 25 -
productivity improvements and, 54
Temperature and humidity, of working
conditions, 329
Theory of constraints, 211, 757-758
Theory X, Y, Z, 23
Therbligs, 327
Third-party logistics, 524
Three-sigma limits, 480
Throughput, 758
Time buckets, 655
Time estimates
deterministic, 790-791
probabilistic, 790-791, 798-801
Time fences, 638639, 668
Time reduction, 27-28, 49-50
Time series, 74
Time serics data, forecasting using
averaging, 76-81, 88, 102, 106
cycles, 74-75, 89
defined, 73
exponential smoothing, 79-81,
84-85, 102, 106
irregular variations, 74-75
naive method, 75-76
random variations, 75
seasonality, 74-75, 85-89, 102,
188-189, 194
trend, 74-75, 81-84, 102
trend-adjusted exponential
smoothing, 84-85, 102
Time-based competition, 616
Time-based strategy, 49-50
Time-based system, 343-345
Time-ordered plot, 463
Time-phased requirements, 655
Time-series forecasts, 73
Time studies, 333-337, 344, 346
Time-to-market, 38
Time value of money, 200
Timing, 187, 190
Tippett, L.H.C., 23
Tokyo Disncysca, 777 v
Tolerances; See Specifications
Total cost of ownership (TCO),
380-382, 672
Total productive maintenance, 732
Total quality management (TQM).
27, 420-426; See also Quality
Total-cost curve, $§72-577
Toyota approach, 695-697
Toyota Way Principles, 420
Tracking signal, 98101, 108
Trade agreements, 372
Trade-offy, $36
Traffic management, ]
Training, or workers, 261, 708
Transaction provessing, teduction of
718716
Transfer bateh, 758
Tranaformation process, 45
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- smoothing, 8485, 102
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of tovemency;, 538
of febee, 35
Two wock coenters segoencing jobs
tongh, 754756
Two-bin system_ 859, 712
Trpe ] exvor, 464255, 500
Type I error, 464355, 500

Uncertainty, 211 212313 537
Unsven demmend meetng, 622-823
US.-Caizz Trade Relstions Act, 37
US.-Sizgzpore Free Trade Agreement,
25,376
Upiversal Product Code (UPC),
560
Upper contol imit, 464

U-shape fnvouy, 248

Uslinaton, capacity, 184

Valze anadysic, 130

Vitoe chaing, $13
Vasishility, $37

Viarabie costs, 198-197, 380381
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Vendor analysis, &83
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5158, 539,719
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Vertcsl loeding, 318
Veertics] skills, 348

Yirtual project teams, $U8
Visioo sstements, 41
Visusl inspection, 248-250

Subject Index

Visusl syseemg, TIO-TA2

Volanlity, of domand, 190-191

Volumtary Enrerimdusary Qonnesice
Solutroas Assactation (VIESY

s32

Wiges) Ser Ralaries

Wiait-and-see strategy, 201

Wiitng Lines, analyws of, 20

Wirehousing, 251
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ost of, 401
woplred 132

Waste, in JIT (ust-in-trae) systea,

93, o8

Weighted average, 79

White noise; See Random vanation

Whitney, Ef, 22 X

Wark breskdewn structure (WERS),

781, 78787

Work breaks, 330

Woek design, 316332
behavioral approsches, 318
compensation, M-S
Jefined 318
enmooomicy, 318317, 331332
human resources movement, 23
JIT, See Justntime syyeem
methods analysis, 322-32¢
madon sdy, 22, 328319
modvaten 23, 318-319
specialization, 42, 317318
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teamg 319322
workiog cosditons, 129312
Work measntement, Sov wlae Job
design
detinad 232
pradetermioad tine standands,
KRR
standand etemental imes, 33R
standand b, 332333, 338007
stopwateh time study, 333137
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work sampling, 339343, 344,
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Wark sampling, 330-343, 344, 38
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Workers, as assety, 700
Workernachine chart, 323, 12§
Worktoree scheduling, Tol
Working conditions, 328-132
Work -in-provess inventory, $37, 703,
2713
Workstation, 234, 261, 748
Wordd class suppliers, $44
Wordd Health Organizsnon (WHQO),
RRINE

x-hare chart, 485488
Yield management, 27, 70, 833, 760
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