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productivity with. 15f

quantity discounts with, 573. 573f

regression analysis with, 529—530. 529f. 530f

reorder point with. 576. 577f

for sensitivity range, 656. 656f

sequencing rules with. 764f

simulation with, 594—598. 5951; 596f. 597f. 598f

SPC with. 126-127, 127f. 128f

time series forecasting with. 524—526. 524f,

525f. 526f

transportation model and. 477—480, 478f, 479f

transshipment model and, 481—482. 481f. 482f

Expected value. 38f, 592

Expected value of perfect information (EVPI).

38—39

Expedite. 695. 6951

Expertise. outsourcing and. 229

Expert systems (ES). 246f. 2481

Explosion, 691

Exponential smoothing, as time series method.

507—510. 507f. 509f. 5201

Export management companies, 466f

Export packers. 466f

Export trading companies. 466f

EXTEND. 272

Extended producer responsibility. in environment

design, 171—172. 171f

Extensible markup language (XML). 246f. 2481.

709

External failure costs. 84~85. 86f

External setup. 731—732

Extranet, 246f. 2481

Extreme points. 650

Facilities, 261—262

cost of. 298

CRAFT. 272. 278

types of. 297—298

Facilities location, 298

analysis techniques for, 302—308, 304f

center-of-gravity technique and, 304—306, 304]"

GIS and. 301—302. 301f

global supply chain and, 299—302. 301f

incentives and. 300—301

load-distance technique for. 306-308. 307f.

308f

in U.S.. 299—300

Facility design

green facility design. 261—262

for process layouts, 267—272. 270f, 271f

service layouts design in. 273—274. 273f

fl

Index 801

Failure. 164. See also Defects

controllable v. uncontrollable factors. 179—180

external/internal failure costs. 84—85. 86f

robustness V.. 179-181, littlf

Failure Modes and Effects Analysis (FMEA), 81f_

169, 1691

Failure rate. 164

Fairfield Inn. 195

Fare classes. 631, 6331

Fast-food restaurants, 111

Fault tree analysis (FTA). 169, 170f

FCFS. See First-come. first served

Feasibility study. in design process. 158f. 159—160

Feasible solution space. 649

Federal Express. 19. 75. 317. 323. 430. 433,

461—462, 461f, 501, 631. 744

Feigenbaum, Armand V.. 601. 83

Fill rate. 440

Final block diagram. 269. 270f

Final design. 167

Finance. 4—5. 4f; 245—246. See also Accounting;

Cost(s)

ERP and. 702

Finite calling population. 209f. 210

Finite scheduling. 772

Firestone. 174

Firm positioning, 19—21. 2Qf

First-come. first served (FCFS). 761—763, 767

Fishbone. See Cause-and-effect diagrams

Fisher. George. 21

Fitness for use. 56

5 Why's. 736—737

Fixed automation, 282

Fixed cost. 230

Fixed-order—quantity system. 559. 560f

Fixed-position layouts. 266. 266f

Fixed-time-period system, 560

Flexibility. 21. 282—283

Flexible manufacturing systems (FMS). 282. 283]”

Flexible resources. 723—724. 724f

Flexible work schedules. 324

Flextime, 324

Flextronics. 193—194

Flowcharts. See Process fiowcharts

Flow time. 275, 762

FMEA. See Failure Modes and Effects Analysis

FMS. See Flexible manufacturing systems

Foodservice. U.S.. 373

Ford. 56—57. 57f. 77. 78. 159. 174, 318. 321. 341

Ford. Henry. 7. 81. 8]. 318

Forecast accuracy

control and. 520—523. 521/". 522f

cumulative error and. 519—520

MAD and, 517—519. 5201

Forecast error. 517

Forecasting. 6. See also Regression forecasting

methods

components of. 499—503, SOOf. 502f

CPFT. 437—438. 4381, 516

demand behavior in. 500—501, 500f

methods of. 501—502. 523

OM Tools and. 526. 526f

process of, 502—503. 502f

- SCM and. 497. 497f

supply chain management and. 496—499. 497f

time series forecasting as. 524—526, 524f, 525f.

526f

Form design. 161

Fortune. 330—331

Formue 500. 563

Fortune 1000 companies, 329

Forward schedtrling. 686. 686f
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38
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32, 373—375

90f

z. 12f

470—472

7

groups and, 464—465, 465f

. 299—302. 301f

s and, 465

and. 470—472

'3

’75

193

, 567f

, for linear programming, ‘

f, 651f, 652/"

a. 77f, 78,80

U.S., 261

1—262

.173. 172f

'28

3f

0, 270f

Grocery Stores. 111

Gross domestic product (GDP), 10. [If

industry sector v., 190, l91f

Gross requirements. in MRP process, 689. 6891,

690

Group technology (GT), 278, 278]

Grupo Salinas. 96

GT. See Group technology

Guanxi (personal relationships), 374. 469

Guinness brewery, 81. 81f

Hampton Inns, 69

Harley»Davidson, 451

Harrah’s Cherokee Casino and Hotel, 631—632,

632f

Hawthorne studies, 7, 81

Health-care operations, 9

Heathrow Airport (London), 382

Heavy manufacturing facilities. 297

Heineken USA, 499

Hershey‘s, 433. 616

Heraberg, Frederick, 7, 319/, 322—323

Heuristics, in line balancing, 278

Hewlett-Packard. 10. 173. 422. 467, 499—500.

563

Highest customer priority (CUSTPR), 761

High-level process map. 242—243, 242f. 243f

Hiring. 322

Hispanic, 330

Hispanics, 328

Histograms, 63f, 65

Holiday Inn, 192

Home Depot, 298, 326. 457

Honda, 69. 321, 452

Honeywell. 77

Hong Kong Award for Industry, 93!

Horizontal job enlargement. 323

Hoshins. 22

Hospitals, 62, 64. 78—80, 1 11, 195, 266—267

Hotel capacity. 260f

Hot lists, 768

House of quality, 175, 175], l76f. 177/, 178f. 179/"

HSBC Securities, 78

Human resources, 4. 4f. 280

ERP and, 703—704. 703f, 704f

QM and. 31 —318

services v., 3 6

technology v., 316

Human resources management

alternative workplaces/telecommuting

and, 324—326. 325f

assembly line and, 318

automation and, 334

Baldrige Awards and. 320—321

changing nature of, 318—321. 319!

contemporary trends in, 321—327

diversity and, 328—331

diversity management programs and, 329—31

employee compensation and, 327—328

employee motivation and, 319—321.}3l9f

empowerment and, 323

environmental analysis and, 3331, 334

ergonomics and, 334

flexible work schedules and, 324

global diversity and, 331—332

Japan and. 321

job analysis and, 335—338. 335f. 336f, 337f.

3381‘

job design and. 332—333, 333!

job enrichment and, 322—323

learning curves and, 338—342. 339f, 340f, 34lf,

342f

motion study and. 337—338, 3381

scientific management limitations and. 319

task analysis and, 333, 333r

teams and. 323

technology and, 334

temporary/part-time employees and. 325—327

worker analysis and, 333—334, 3331‘

worker-machine chart. 336—337, 337f

Hurricane Katrina, 399-400

Hurwicz criterion, 36

Hyatt Regency. 329

Hybrid layouts. 283—284, 284f

cellular layouts as, 278—282. 278f. 279}, 280f,

281f

FMS as, 282, 283f

Hyundai Azera, 69

i2 Technologies, 706]. 772

IBM. 13. 278, 325, 430, 469, 701, 709

Idea generation. 157—160. 158f, 159f

iGrafx, 238

IIE Award for Excellence in Productivity

Improvement. 92/

Improvement curve. See Learning curves

Incentive piece-rate system, 349, 351—352

Incentives. facilities location and, 300—301

Incremental expansion, one-step expansion v.,

259f

Independent demand. 557, 558f

Index, 21, 69, 131—132. 436

Index numbers. 85—87, 86f

India, 11f, 13—14, 170. 374

Indonesia, 11f

Industrial Revolution, 81‘

Industry sector, 298, 756

aircraft industry, 338—339. 34lf

GDP v..190,191f

Infinite queue, 202

Infinite scheduling, 772

Information, 39, 301—302. 438r

Information costs. 84

Information technology, 5, 13. 556

bar codes and. 433

EDI and. 432

electronic business and, 431—432, 43 1f

Internet, 435, 437

RFID, 246f, 248;, 433—434. 434f, 435f, 740,

740117, 768

as supply chain enabler, 431—437, 43 lf, 434f.

435f. 436f

Infosys. 13, 170

Infrastructure, 300

Innovation, 244t. See also Process innovation

Input/output, percent change in, 16—17, 16f

Input/output (I/O) control. 627f. 628, 769—771,

77 1f

Inspection costs, 84

Insurance companies, SPC and, 111

Intel. 77

Interactive Apparel. 706

Interchangeable parts, 6—7, 81‘

Intermodal transportation. 461f. 462, 463f

Internal fail are costs, 84—85, 86f

lntemal setup, 731—732

International Asia Pacific Award, 92!

International freight forwarders. 466f

International Organization for Standardization

(ISO), 68, 83, 95f. 96, 96f

EC and, 95. 97

registrars and, 95. 97

standards of, 94—95

US. companies and, 95, 97

International trade logistics (ITL). 465. 467

International trade specialists. 465, 466f

Inter net, 246f, 2481, 435, 437, 463, 465, 467.

708—709

Internet Revolution, 7, 8t. 19

Intranet. 246f, 248!

Inventory. 630, 722)”

QM and, 556—557

small lots in, 730, 731f

supply chain uncertainty and, 424—426. 425f

VMI, 459. 556, 561, 563

Inventory control systems, 559, 560f

ABC systems, 560—563, 56lf

periodic inventory systems, 560, 577, 578f

Inventory management. 274, 555—556, 599

costs and. 554. 557—559

demand and, 557, 558f

Inventory systems, continuous, 559, 560f

Inventory turnover (or turns). 439—440

1/0. See Input/output (l/O) control

Iredell-Statesville Schools, 62, 94

Irregular movements. in demand behavior, 501

Ishikawa, Kaoru. 60r

Ishikawa diagram. See Cause-and-ei‘fect diagrams

ISO. See lntemational Organization for

Standardization

Item master file, 687—688, 6881

ITL. See International trade logistics

Ives. Jonathan, 162

J. D. Power and Associates. 69, 921

J D. Power Awards, 92!

Japan. 10, 10f, 16f. 59, 109, 321, 374, 615. 722

7—Eleven in. 432—433

U.S. v., in lean production, 741—742

Japan Quality Medal, 93/

Jenks (Oklahoma) Public School District, 320

Jido/m (workers‘ authority to stop production),

737—738, 7381'

JIT. See Just—in-time

Job analysis, 335—338, 335]", 336f, 337f, 3381

Job design, 332—333, 333!

Job rotation. 322

Jobs, 318, 322, 335. 336f. See also Employees

Job shop production scheduling, 756

Job training, 321—322

.lockeying. in waiting line system. 201

Johnson‘s rule, 764—766, 765f

Jones, Daniel. 721

Journal QfAeronaulical Sciences. 338—339

Jugaad (“invention on the fly"), 170

Juran. Joseph M., 60t, 65, 76

Just—in-time (HT). 7. 8t, 22, 721, 744, 744f

Kaizen, 71—72. 735—737, 737f

Kaizen blitzes, 74lf. 742

Kanban (card), 726—730, 727f. 728f, 747f

Kanban post office. 728f, 729

Kanban racks, 728, 728f

Kanban square, 727—728, 728f

Kaplan. Robert, 23

K-bills. 685

Keiretsu model. 432—433

Kelley, James E., Jr., 379

Kellogg‘s. 577

Kerns, David, 743

Key performance indicators (KPIs). 23—24, 23r.

439—440

K’NEX. 472

Kodak, 21. 159. 330—331

Kohl’s, 273

Korea, 16—17, 16f, 370

KPIs. See Key performance indicators

Kraft Foods. 77

Kroger, 434

Kyphon, Inc., 322

L. L. Bean, 56. 57, 58, 5812325, 460, 462

Labor, 6, 274, 300, 631

Labor hours. 16. 16f, 656, 657f

Labor index, 85

Labor management, 458]", 459

The Lafayelle. 379. 3791'

Landed cost. 465

La Place criterion, 36

Last-come, first-served (LCFS), 761

Latest linish time (LF), 383f, 385—386

Latest start time (LS), 383f, 385—386

Latin America. 374—375

Latina Slyle. 331

LCFS. See Last-come, first—served

LDR. See Linear decision rule

Leadership in Energy and Environment Design

(LEED), 261—262

Lead time (LT), 683, 689, 689f, 6891, 700

Lean. in recession, 271—272

Lean banking, 745

Lean health care. 745

Leaning supply chain, 745—746

Lean production. 7. See also Six Sigma

benefits of. 740—741

cellular layouts for, 724-726, 725f

drawbacks of, 742—743

flexible resources in, 723—724, 724f

implementing, 741—743, 741/; 742f

in Japan v. U.S., 741—742

jidoka in, 737—738, 738f

kaizen in, 735—737, 737f

kanban in, 726—730, 727f. 728f

mixed-model assembly in, 733—734, 734f

quick setups in, 730-732, 731f, 732f, 7337"

small lots in, 730, 731f

supplier networks in, 739—740

Toyota and, 721—723. 727f. 729, 731. 738—741,

743, 745

uniform production levels in, 732-735, 734f

visual control in, 735, 736f

Lean retailing, 745

Lean services, 744—746, 744f, 747f, 748f

Lean Six Sigma, 80—82. 81f. 746

Lean systems, 71

Learning curves

Excel and. 341, 342f

human resources management and, 338—342,

339f, 340f. 34If, 342f

OM Tools and, 342, 342f

LEED. See Leadership in Energy and Environment

Design

LensCrafters. 19

Level of customer service. 556, 630

Level production, as capacity adjustment strategy.

612, 612f

Levi Strauss, 18, 302

Lexus. 69, 94

LF. See Latest finish time

Li & Fung Trading Company, 3, 469

Light—industry facilities. 298

Lindsay. W, M., 129

Line. See Waiting line analysis

Linear decision rule (LDR), 623

Linear programming, 618—619. 620f, 645, 646i

constraints in, 647

decision variables in, 646—647

with Excel, 654, 654f, 655f

¢

Index 803

graphic solution method for, 648—652, 649f‘

050/. 651f, 652/

model formulation in, 646—648

objective function in, 647

OM application for, 646r

Linear programming model solution, 652, 653f,

asa/

surplus variables for, 653

Linear regression, 5217528. 528f

Linear trend line. as little series methods, 512—514,

514/. 52!)!

Line balancing, 279, 283

heuristics in. 278

in product layout design. 274—278

Line ot'influence, 198, l99f

Line ofinleraction, 198, l99f

Line ofsupport. 198. 199/"

Line of Visibility. [98, 198/, 199;”

LLC. See Low level code

Load, 696—700, 698f, 699}

Load—distance technique

with Excel. 307, 307f

for facilities location, 306—308. 307f, 308f

with OM Tools, 307. 308. 308f

Loading. 757

assignment method of. 758—761, 760f

nonadjacent loads. 267—268

overloads, 698—699

scheduling and. 757~76l, 760f

Load leveling, 699—700. 699f. 757

Load percent, 696—697

Load profiles, 696. 697—698, 698f

Load summary charts, 267—269

Location, 740. See also Facilities location

of services, 300

Location analysis techniques, facilities location

and. 302—308. 304f

Location factor rating, 302

with Excel, 303, 303f

with OM Tools, 303, 303f

Location factors, in U.S., 299—300

Lockheed, 379

Logistics, 455

collaborative logistics. 459—460

ITL, 465. 467

for Royal Caribbean. 457—458

simulation application for, 599

UPS Worldwide Logistics, 298, 457

web-based international trade logistics systems,

465. 467

Longest processing time (LPT), 761, 767

Long-range forecast, 500

Loop layouts, 273—274, 273f

Lopp, Michael, 162

Lost sales, as capacity adjustment strategy. 614

Lost sales costs. 85

Lot, in acceptance sampling, 148

Lot sizing, 689, 6891. 692—694. 730, 731f

Lot tolerance percent defective (LTPD), 149—150

Lower specification limit, 127

Low level code (LLC), 689, 689f

LPT. See Longest processing time

LS. See Latest start time

LT. See Lead time -

LTPD. See Lot tolerance percent defective

MAD. See Mean absolute deviation

Maintainability, in rapid prototyping/concurrent

design, 164—165

Maintenance, 738—739. 739f. 739n6

Maintenance, repair and operation (MRO), 453f

Makespan, 762. 764
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Materials management. ERP and, 703. 703f. 704f

Matn'x. 368f, 370. 758—759

C&E matrix. 65. 65f. 81f

product-process matrix. 229—230. 230f

service-process matrix. 195. l96f. 196/

SWOT matrix. 19n2

tradeoff matrix, 176. 177f

Matrix organization. 370

Matsushita. 7

Maximax criterion. 35

Maximin criterion. 35

Mayo, Elton. 7. 8t

Maytag. 745

Mazda. 161

McDonald‘s. 19.73.75. 111. 159. 192. 193. 207/".

236f. 298, 329, 349f, 498. 614. 631. 744. 777

speed at. 238—239

McGregor. Douglas. 7, 8/. 319f

Mean absolute deviation (MAD). 517—519. 520/

Mean absolute percent deviation (MAPD). 519.

520/

Mean (fr) chart. 119—122. 120f. l21f, 121t. 122f.

128f

R-chartr wl/h, 123—125

Mean squared error (MSE). 522

Mean time between failures (MTBF). 164

Mean time to repair (MTTR). 164—165

Measure. in breakthrough strategy. 79

Medicare. 78

Memorial Hermann Hospital (Houston), 78

Mercedes. 56—57. 57f

Merck. 18

Mercy Health System. 62

MES. See Manufacturing execution systems

Metamor. 705

Methods time measurement (MTM). 354-355

Mexican Football Federation First Division. 96.

96f

Mexico. 468

MFN. See Most-favored-nation

Micromotion analysis. 337

Microsoft. 77. 701

Microsoft Dynamics. 706/

Microsoft Project. 368f. 382. 396. 397f

Gantt chart in. 396f. 397. 398f

PERT analysis with. 398. 398f. 399f

Microsoft Visio. 237}; 238. 747f

Minimax regret criterion. 35—36

Minimum slack (SLACK). 761—763. 767

Mission statement. 18

Mixed-model assembly. in lean production.

733—734. 734f

Mixed-model assembly lines, 282. 283f

model sequencing and. 283—284

U-shaped assembly lines as, 283. 284f

Mixed strategies. for aggregate planning

quantitative techniques, 619. 621

Mixed strategy. for capacity adjustment, 612

Model formulation. See also specific types of

models

in linear programming. 646—648

Model sequencing. mixed—model assembly lines

and. 283—284

“Model to Raise Achievement and Close Gaps"

(RACG). 62

Modular bills of material. 685. 686f

Modular design, 166

Monarcas Morelia. 96. 96f

Monitoring. 757

Gantt charts for. 768—769. 769f

l/O control and, 769—771, 771f

scheduling and. 768—772. 769f. 771f

Monsanto. 701

Monte Carlo technique. 590—592. 591/. 592f. 592/.

593/. 594. 594r

Most-favored-nation (MFN), 464

Most likely time. 389. 391

Motion study. 337—338. 338/

Motivation. 319—320, 319f

Motorola. 7. 69. 73. 76-77. 80. 82. 111. 130. 230.

317, 321. 323

Movement. 722f

in demand behavior. 501

Move time. 730

Moving average. as time series method. 503-506.

505f

MP3. See Master production schedule

MRO. See Maintenance. repair and operation

MRP. See Material requirements planning

MRP action report. 695. 6951

MSE. See Mean squared error

MTBF. See Mean time between failures

MTM. See Methods time measurement

MTTR. See Mean time to repair

Muda (waste). 722—723. 722f. 723f

Multicollinearity. 532—533

Multifactor productivity. 14, 14f

Multifunctional employees, 723—724. 724f

Multiple regression. with Excel. 530—533. 530f.

53lf. 532f. 533f

Multiple-sampling plans. for acceptance sampling.

153

Multiple-server model

with Excel. 213f. 214

waiting line analysis and. 210—214. 211f. 213f

Multistage process. 89—90

Muther’s grid. 269-270. 270f

Nabisco. 117f. 440. 460

NAFTA. See North American Free Trade

Agreement

NASA. 77. 92/. 341

National Bicycle Industrial Company. 21

National Health Service. 116

National Institute of Standards and Technology.

92/

National Museum of American History. 369, 388

National Park Service. 702

National Quality Institute. 92/

National Quality Research Center. 21

Nation groups. 464. 465f

Navy. U.S.. 379. 379f

Navy Special Projects Office. 379

NBC Universal. 523

Near shoring. 746

near-shore suppliers. 470—47 1. 47 if

Near-sourcing. 14

Nebraska Medical Center. 78

Net requirements. 689. 689i. 690

Netting. 688. 689r

New Balance Corporation. 12—13

New Orleans Restoration Project, 399—400. 400f

Nike. 704

reuse and. 173—174. l74f

9/11. 378. 378f, 472—473. 533

Nintendo. 10

Nissan. 321. 742

Nokia. 170

Nokia Siemens Networks. 373

Nominal value. 127

Nonadjacent. 267—269

Nonadjacent loads. 267—268

Nonconformance. 83. 87

Non—instantaneous receipt model, 567—569. 567f

 

Normnl activity cost. 401—402. 401/

Nonnul distribution. 1 13]

of project time. 393. 394/

Normal time. 350

North American Free Trade Agreement (NAFTA).

464. 468

North Carolina Baptist Hospital. 78

North Shore University Hospital. 64. 79-111)

Norton. David. 23

Norway. ll). 11)]. 16/

Notified bodies. 97

Objective function. in linear pmgrnmuung. 647

Objectives. 22. 23/. 261—262. 757

OBS. See Organizational breakdown structure

Observation sheet. for time studies, 352/. 353. 353/

0C. See Operating characteristic tOC) curve

()ECD. See Organization for Economic

Cooperation and Development

Ol-ZM. St'r' Original equipment manufacturer

Ohio. 299

Ohrro. Tniichi. 721. 723-724. 726. 737438

Olympic Stadium tlmtdon). 386. 386/

()M application. for linear programming. 646/

OM Tools

acceptance sampling Willi. 151

center-of-grnvity technique with. 306. 3(16f

(TM/PERT and. 393-395. 393/. 3941'

decision analysis with. 3748. 377’

1300 models with. 570. 571)]

forecasting and. 526. 526]

teaming curves tlnd. 342. 342f

load~distance technique with. 3117. 3011. 308/

location factor rating with. 303. 3031‘

probabilistic network analysis and. 393495.

3941'

process capability with. 132. 133]

SPC with. 126-127. 127]“. 121%}
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Takt time. 724—725
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EF as, 383f. 384—385

ES as. 383—385. 383f
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Vendor—managed inventory (VMI). 459. 556.

561. 563

Vertical integration. 228

Vertical job enlargement. 322

Virginia Department of Transportation, 392
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