N FERRELS Exam Prep Books
Intellectual Properties, Trademarks and Copyrights

ExamREVIEW.NET (a.ka. ExamREVIEW) 1s an independent content developer
not associated/affiliated with the certification vendor(s) mentioned throughout this
book. The name(s), title(s) and award(s) of the certification exam(s) mentioned in
this book are the trademark(s) of the respective certification vendor(s). We mention
these name(s) and/or the relevant terminologies only for describing the relevant
exam process(es) and knowledge.

We are NOT affiliated with NCEES. This book is also NOT endorsed by
NCEES. The FE exam is the property of NCEES.

ExamREVIEW(TM) and ExamFOCUS(TM) are our own trademarks for
publishing and marketing self-developed examprep books worldwide. The
EXAMREVIEW.NET web site has been created on the Internet since January
2001. The EXAMFOCUS.NET division has its web presence established since
20009.

Copyright 2012, 13. ExamREVIEW.NET. All rights reserved.

Contents of this book are fully copyrighted. We develop study material entirely
on our own. Braindump is strictly prohibited. We provide essential knowledge
contents, NOT any generalized "study system" kind of "pick-the-right-answer-
every time" techniques or "visit this link" referrals.




Contents Update

All books come with LIFE TIME FREE UPDATES. When you find a newer
version of the purchased book all you need to do is to go and download. Please
check our web site’s Free Updates section regularly:

http:/ /www.examreview.net/ free_updates.htm

Page Formatting and Typeface

To accommodate the needs of those with weaker vision, we use LARGER PRINT
throughout the book whenever practical. The text in this book was created using
Garamond (size 16). A little bit of page resizing, however, may have happened
along the actual book printing process.

Exam topics covered in this book

The NCEES's FE exam is the first step in the certification process leading to the
PE license. It is designed for university students who are about to finish an
undergraduate engineering degree. The FE exam industrial specialization covers a
lot of topics. This book provides study reference material on the exam's afternoon
session topics, including:

® Engineering Economics
Probability and Statistics
Industrial Management

Manufacturing and Production Systems

Facilities and Logistics




® Human Factors, Productivity, Ergonomics, and Work Design

® (Quality

These topics are all management oriented.

Table of Contents (2013 Revised Edition)

INTELLECTUAL PROPERTIES, TRADEMARKS AND COPYRIGHTS.....ccccceerueeeenne 1
CONTENTS UPDATE .....cotttucceeereneececessseccessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 2
PAGE FORMATTING AND TYPEFACE .....outucceerereeeceeeesseecssssssssssssssssssssssssssssssssssssssssssses 2
EXAM TOPICS COVERED IN THIS BOOK ..uuucciereeeeceeeeseeccoesssscecsssssssssssssssssssssssssssssssssses 2
REVIEW QUESTIONS ...cceeeeeeeeeeeeeeeeeeeseesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 7
BASIC MANAGEMENT KNOWLEDGE AND SKILLS ..cceeeceeeeteeeecereeeseeccsssssscsssssessossees 19
JECONOMICS ..o et e e e e e e e e e e e e e e e e e e e e e e e e e e eaaaeeeennnaeens 19
FECONOMIC INDICATORS .ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e aans 23
ENGINEERING ECONOMICS ...ttt e e e e e e e e e e e e e e et ee e e e e e e e e e e e eaaeaaenns 23
SYSTEM ENGINEERING, INDUSTRIAL ENGINEERING AND VALUE ENGINEERING.............. 25
PRODUCTIVITY ANALYSIS, METHODS ANALYSIS AND WORK MEASUREMENT TECHNIQUES
................................................................................................................................................. 27
BASIC MANAGEMENT PRINCIPLES ....onutttne ettt e e e e e e e e e e e e e e e e e e e eeaeeaaaeeeeaeeenanas 29
ORGANIZATION SPAN OF MANAGEMENT AND MANAGEMENT CONTROL......ccccovevveeeernnnnnn. 33
BASIC OB MODELS AND THEORIES ...ttt ettt e e e e e e e e eeeaeeeeeeaeeeeeaaeeeeeaaaaeeennnns 35
ORGANIZATIONAL STRUCTURE AND DEVELOPMENT .....outttttteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaeeeenens 37
COMPETENCY MODEL AND THE RELEVANT ANALYSIS PROCESSES......ccuuteeettiieeeeeeiiaeeeennn 38
SWOT, MBO AND MBEE ..........ooooiiiiiiiiiii et e e e e aaaeeees 40
GROUP MANAGEMENT ...oeettne et e e e e e e e e e e e e e e e e e e e e e e e e e eeaeeaans 41
BASIC CHANGE MANAGEMENT ..ottt ettt e e e e e ee e e e e et eeeeeee e e e e eeaaeeeeeaaeeeeennaas 43
BASIC STRATEGIC PLANNING «..ccvueeettee et e e e e e et eee e e e e e e e e e e e e e eaaeeeeeanaeeeeeaaaaeeeeennans 44
LEVELS OF STRATEGY FORMULATION ... .ouutttuttt et e e ee e e e e e e e e e e e e e e e e aae e e e e e aaans 46
US BUSINESS ENVIRONMENT AND REGULATORY REQUIREMENTS .....cccovvtuuuieeeeeeeeeeeeeennnn. 46
BUSINESS PROCESS REENGINEERING .....covuuueettttee ettt e e eeeeeeeeaaeeeeeaaaeeeeeaaeeeeeaaaeeeeeans 50
LEADERSHIP ...ttt e e e e et ee e e e e e e e e e e e e e e aaaee e et e e e e e ea e e eaaaeeeeaanaeeeeennnas 50
AGENCY THEORY ..ottt et et e e e e e e e e e e ae e e e e e e e e e e e e e e eeaaeeeeeaaeeeaaaaeeeennaaaaaes 52
MANAGING PROCUREMENT ....cottnteeettee et e e e e e e et e e e e e e e e e e e e e e eeaeeeeeaaeeeeenaaaaeeeannnns 52
MANAGING BUSINESS CONTRACT «..ceeeeeeeeeeeeee e e e e e e e e e e e e e e e ae e e e eeaae e eaaeeeeeaaaeeeaeanns 56




PROFESSIONAL LIABILITY ....coiiiiiiiiiiiiiieeeeeeeeeettiniaeeeeeeeeeesssssssnnaesesessssssnnnsesessssssssssssssnnneesssenns 59

MANAGING THE HUMAN FACTOR........cciiiiiiiiiiiiiiieeeeeeeeettieeeeeeeseeeteessaaannseeesessannnneeeaeeeees 60
| 8 ) 28 91 21 €76 N (0 ). [ 66
MENTORING AND COACHING........coevtttiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereereerereeree————————.. 67
JOB ANALYSIS METHODS.......coiuttitttiitteaitteniieeeieesitee sttt esitesbeesateensseesabeesateenseeebeesaseesaaesenneenane 68
WORKPLACE PRIVACY .....cooiiiiiiiiiieeeeeeeeeeetieeeeeeeeeeeeeeeaaaaeeeseestaaaaaaaeseeseeeessasssaanneeeeesssrannns 68
DIVERSITY MANAGEMENT .....cooitiiititiiiiiiiiiiiiitiieeeeeeeeeeeeeaaeeeeeeeeesaaaaeeeeseesersasraannseeeseenes 69
RISK MANAGEMENT ... ..ootttutiietiiieitiitiitieeeeeeeeeettataaeeeeeeetaraaeeesesetresrareeesserrrrans 70
ETHICS AND SOCIAL RESPONSIBILITY ......cuuuuuuutiireeeeeeeereeeeessmssesseseseessesseesesseseseessmsresssee.. 73
SCM ..ceeeeeeeeeeeeeeeeeeeeeeeeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasan 76
OVERVIEW .....coiiiiiiiiiiiee e, 76
WAREHOUSING STRATEGIES AND ACTIVITIES .....uuuuuueiieeeineeeeeeeeeeseesnsnsnsnsnsnsnnsnnns 79
LOCATION AND MODELS ........coittititutiieeeieeeeetiieeeeeeeeeeeettaaaeeeeeeseataataseeseeeersssrrnneeeeeees 81
| T (53 N (X 82
REVERSE SUPPLY CHAIN ......coooiiiiiiiiiiiiiiie e 84
OUTSOURCING .......ccoiiiiiieiie e 86
INTERNATIONAL SOURCING .......ccottttiiuuiieeeeeeeettiieeeeeeeeeeeeeteaaaeeeeeesasaaaeeeeseeeerrrrrananes 89
SUPPLIER RELATIONSHIP.......ciiiiiiiiiiiiitiieeeeeettetttaieeeeeseeeeetesamaaeeeeeesssaameeeeeererrrraaeees 91
NEGOTIATION PROCESS AND STYLES.......uuuuuiiiiiiiiiiiiiiiiiineeeeeeeteeseisieeeeeeeeeetsrieeeeeeseressmmnnn 92
SHARING KNOWLEDGE ..........coooiiiiiiiiiiiiii e 92
INFORMATION MANAGEMENT .......ccooiiiiiiiiiiiiiiieeeeee e 94
COMMUNICATION MANAGEMENT .......ccooiiiiiiiiiiiiiie e 95
PRODUCTION ENVIRONDMENT ....cccittteececeecsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 98
PRODUCT CATEGORIES ......ccoiiiiiiiiiiuiieeeeeeeeiettieeeeeeeeeeeeteaaaaaeessessssastaseeseseersesrmnnnneeeeeeeees 98
D0 & O TSP RRPPRPTRPRTRPRPRIN 100
MANUFACTURING FLEXIBILITY ......ooovvtiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeseeeeeeeeeeeeeseeeesssesssssseesseseeeeereeees 100
FLEXIBILITY AND FMS ..o 102
IMICM ... 104
. N L 104
CNC, CMM AND ROBOTICS.......ccceiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 105
MANUFACTURING CONSTRAINTS ....ouiiiiiiiiiiiitiiieeeeeeetttutnieeeeeeeeeressasnnneeeseessernneeaeeeees 106
MANUFACTURING AND INVENTORY CONTROL.......cccooviiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 106
MRP,MRP ITAND ERP .......oootiiiiiiiiiiieeeeeeeee ettt e e e e et e e e e e e e e e e e ennns 110
MASTER SCHEDULING ........ciiiiiiiiiiittitieeeeeeitetiaiieeeeeeeeetsteseieeeestesamnaneeeseeesersrmeeeereens 112
CP,CRPAND CPFR ........ooooiiiiiiiiieeeeeeeeee ettt e e e e e e e e eeeenaaaaeeens 115
RATED CAPACITY ..ottt et e ettt e e e e e e ettt e e e e e e e et eeeeeeeeeeaaaaaaeeeeeeesssaannnansens 115
CAPACITY CONTROL ....coooiiiiiiiiiiii e 116
QUALITY eeeeeeeeeeeeeeeeeeesseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssasananes 118
OVERVIEW.....ccooiiiiiiiiiiie e, 118
10 ). RO PRPRRRRRRR 119




SERVICE CHAIN MANAGEMENT ...ttt et e e e e et e e e e e e e e e e eaeeeaae e 121

LEAN, JIT AND THE RELEVANT TERMINOLOGIES .......ccccccetnitiimiieaniieeenireesiieesnieeesnaeeeens 122
) 5: Q) (€31 V- 124
| B3 ) N 0 Q] (€] 7. N 126
SN N 126
TPS, MUDA AND SCRUM, POKA-YOKE, QUALITY CIRCLE & PDCA..............oovvvvvvvvvveeeeenen, 128
7N 0 ) 24 130
CONTINUOUS IMPROVEMENT PROJECTS ......ccouiuiiiiiiieeeeeeiiiiiirtteeeeeeeeseennnnseeeeeeeeesennnssseens 130
STATISTICAL PROCESS CONTROL ......cuuuuiiiiiiiiiiiiiiiiiiieeeeeeeeeeaaaiieeeeeeeeeeseertrtaeeeeeeseeessrrnnnens 131
CONTROL CHARTS ..ot 132
A 21 L0 3 B ) 24 3 D0 T 133
MATERIAL IDENTIFICATION......ooututuuiiiiieiiiiiitiiiieeeeeeeeteeeeieeeseeeerersnaeeeeseeesessrsmeaeees 133
GOOD PRACTICE SYSTEMS .....uiiiiiiiiiiiiiiiieeeeeeeetttaieeeeeeeeeetstaasaseeeseessaaaanneeseseeeersnarnnnens 134
PROJECT MANAGEMENT AND COST CONTROL .....cccccecrueirsneesnecssnecsseesancssancssnees 135
OVERVIEW .....ccooiiiiiiiiii e, 135
PERT, CPM, CONTROL SCHEDULE AND RESOURCE LEVELING .........ccccc0eeeerrireeeennrnnennn. 136
COST ACCOUNTING FROM A PROJECT PERSPECTIVE ........cccuviiiiiieeeeeeiiiiriinieeeeeeeeeennnnneens 139
COST BEHAVIOR........cooiiiiiiiiiiieee et et e e e e e e e ettt e e eeeestesaaaa e eeeeeeeeeeestaaaeeeerenssannnnnens 140
COST ESTIMATION .....coiiiiiitiiieeeieeeeeitetteeeeeeeeeeettaaa i eeeeeeeeeeaaaaeeeeeeeeesaeatraeeeesssssrannnnns 141
COST CONTINGENC Y ....coooiiiiiiiiieeee e 143
COST OVERRUN VS COST ESCALATION ......ccooiiiiiiiiiiiiiiiie e 144
RESOURCE COST RATES ESTIMATING ........cccootvtiitiiiieeeeeeeeiitiiieeeeeeeeeeeresantnneeeesessssnnnnnns 145
BOTTOMS-UP TECHNIQUE .....ccotuuiittttieeeeeeteeeeteeeeeeeeaeeeeeeetaaeeeeteaeseesanaeeeessataeeseranaaseeenns 145
SPECIFIC ANALOGY TECHNIQUE .....iiittuiiteiiteee ettt e eeeeeeeeeetaeeeseetaaeeeseetaeesesannesseesannaaaees 145
PARAMETRIC TECHNIQUE .....oiittiiiiiiiieee et e eeeeee e e e eaeeeeeeetaaeeeettaneseetaaaeeessaaaeeeesaaeseeenns 146
COST REVIEW AND UPDATE TECHNIQUE .........ouuuuuiiiiiieeeiiiiiiieeeeeeeeeeeeaaaeeeeeeeeeeessnnnnnneeens 146
TREND ANALYSIS TECHNIQUE .......cuuuuuuuiiieieeeeeeeeeeeesueeeeesesseeseesseeseeeeeeseeeeeereeessesee 146
EXPERT OPINION AND OTHER QUALITATIVE TECHNIQUES .......oooitvviiiiiiiiiieeeeeiieeeeeeannnns 147
OTHER METHODS FOR MAKING COST ESTIMATES.........ccottttttuiiieeeeeeeeiiiiiieeeeeeeeeeersennnnnnens 148
QUANTITATIVE METHODS AND FORECASTING TECHNIQUES ......ccceeeeeececnnne 149
(@ AV 20 237 § 21\ RPN 149
ETHICS, CREDITABILITY, OBJECTIVITY AND QUALITY IN THE FORECASTING PROCESS.. 150
OVERVIEW OF STATISTICAL METHODS............oovuttuiiieeeeeeeeiiiiiieeeeeeeeeeeeeeariaieeeeeeesesrsnnnneens 151
MEASURES OF VARIABILITY AND DISTRIBUTION..........cotutttiiiieiiiiiiiiiiieeeeeeeeeeeeensnineeeeens 152
CORRELATION ANALYSIS AND CONTINGENCY ANALYSIS......ccoooiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeee 153
STATISTICAL INFERENGCE .......cciiiiiiiitiiiiieeeeeeeetetaieeeeeeeeeetetaasaaeseeessasaananeeeeeeerrrarrnnnes 154
DATAPREPARATION .....ouuuiiiiiiiiiiiitiitiieeeeeeeeeettataaeeeeeeeseseestteeeeseesesaataaeeeeessssrrrraeeeeeeeseees 155
SEASONALITY AND OUTLIERS ......coooiiiiiiiiiiiiiiee e, 156
FORECAST TRACKING .......ccooiiiiiiiieieeeeeeeeeee ettt 158
FORECASTING APPROACHES AND CLASSIFICATIONS .....ccooviiiiiiiiiiiiieeiieeeeeeeeeeeeeeeeeeeeeeeeeee 158
QUANTITATIVE VS QUALITATIVE FORECASTING ........cccooeiiiiiiiiiiiiiiieieeeieeeeeeeeeeeeeeeeeeeeeeee, 161




PLANNING A FORECAST .. ettt ettt e e e e e et e e e e e e e e et e e e e e e e e e e e e e eeaeeeaeeaens 162

ACCOUNTING AND FINANCE ...ccrrceeeeeeccccsssssnnsseseseesccssssssssssssssscssssssssssssssssssssssssssssassns 176
BASIC ACCOUNTING PRINCIPLES .......ccceviiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e e e e ee e e e e e e e e eeeeee e e e e e e e e e e e e e e e 176
BASIC ACCOUNTING PRACTICES........cccoiuuurreieeeeeeeeiitatreeeeeeeeeeeeiissseereeeeeeeeeesisssssseeseeseesssssees 178
DEPRECIATION AND VALUATION ......cooiititiiieeeeeieiiittreareeeeeeeeeeeeiisrereeeeeeeeessesssssssssseeeesennsnns 180
PERFORMANCE MEASUREMENT, ROI AND BENCHMARKING...............cccoeeviiiiieeeeeanenen. 182
MEASURING BUSINESS PERFORMANCE .........ccoceiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee e 183
FINANCIAL THEORY, DEFINITIONS AND TRENDS ........cccvvvvriiiiiiieeieeeeeeeeeeeereeeeereeereeerereeeees 185
BOND, INDENTURE AND WARRANT .......cuvvtiiiiiieiiiiiitrrereeeeeeeeeeeeiisnereeeeeeeeeesissssssssssesesennnnes 187
N PV e et e ettt e e e e e e e ——a e e e e e e e —————aaaaeeeaaaittraaaaaeeeaanaaaaes 188
TR oottt e e e e e e e e et et tara e e e e e e e eee e ————aeaaaa e e e e e e ————taaaeeeeeanarranrrres 188
NPV VSTRR ...t e e et e e e e e e e et eeeeeeeeeeeeseataaseeeeeeeennnees 189
CASH FLOW, INTERESTS AND PAYBACK .........ccccoeiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 189
PRESENT WORTH, SINKING FUND AND OTHER CONCEPTS ........cccccvtiieeirieeeeinrereeeeennneens 190
FLOAT ..ot ettt e e e e e e e e e e et e e e e e e e e e e e eataaaeaaeeeeeeeeeeniataseeaeeeeeeeannnnes 192
COMMERCIAL PAPER .......ouvtiiiiiiieiieiiiiieieeeeeeeeeeeeeittaeeeeeeeeeeeesssarsasseeeeeeeesensssaeeeeeeeeeeeennssssees 192
| 93051 DX0) 201 2133 ) &6 AR TR 193
RISK FINANCING ......ccooiiiiiiiiiieeee e 193
CASH CONVERSION CYCLE ......ccoooiiiiiiiiiiiiieeeee e, 193
DU PONT ANALYSIS ...ooiiiiiiiiitiiiteeeeeeeeeeeiieiitereeeeeeeeeeeitraseseeeeeseseesiissrsseseeessessrssreseeseeeeeennnsses 194
WORKING CAPITAL MANAGEMENT .......ccccotiiuitiiieeeeeeeeiieiitrreeeeeeeeeeeiarnseeeeseeeeeeeesissreseseeeaans 194
WACKC . ...t e e et ettt e e e e e e eeeettaaaeeeeeeeee e e ttaraaeeeeeeeeenarrrraaaaeeeeens 196
OPERATING LEVERAGE ........ccoooiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e, 196
BV A e e e e e e ——————taeeeeeea——————aaaeeaanaanat 196
CREDIT ANALYSIS ...ooiiiiiiiiiiiiieee e 197
TRADE CREDITS AND DEBT COLLECTION .........cccccttiiituriieeeeeeeeeeeiiinreeeeeeeeeeesisnreeeeeeeseeeeennnns 198
OPEN-BOOK CREDIT VS DSO ...ttt e e eaananaea e 198
ACCOUNTS RECEIVABLE .........cccoiutttttiieeeeeeiiiiiittreeeeeeeeeeeiissaseeeeeeeeeesesaissssaeseeeeeseeaisrsrsseeeseeeens 198
FACTORING AND FORFATITING .......ccoovvvvtiiiiieeeeeeeeeeeeeeeeeeeeeereeeeesererereeesseessressresessrerererererer 199
ASSET-BASED LENDING.........ciiiiiitiiiiiiuuneuuteeeeeeeeeeeseessssssnsnsssnnnsneesssssssssssssssssssssssssnssnsnnnns 199
INVOICE DISCOUNTING.........cceiiiiiiiiiiiee e, 199
REINVOICING AND TRANSFER-PRICING...........cccccuvtrereeeeeeeiiirinnrrereeeeeeeeeiisnreeeeeeeeseeeessisnseses 200




