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150% declining-balance depreciation, 219-220 statistical methods, 374-376
200% declining-balance method, 219 strategies for inaccuracy, 389
50/50 estimates, 349-350. See also estimation uncertainty, 347-350
7% plan, 92-93 expenses, 16
general accounting, 234
A/F (equal-payment-series sinking-fund), balance sheets, 234-236
62-63, 81 cash-flow statements, 240-242
A/P (equal-payment-series capital-recovery), profit and loss statements, 237-239
64-65, 81-85 relationship between statements, 242-244
ABET (Accreditation Board of Engineering and AE(i) (annual equivalent), 116
Technology), 7-8 after-tax analysis, replacements, 293
accelerated cost recovery system (ACRS), 223-224 after-tax cash-flow, financing methods, 288-293
accounting after-tax MARRs, 143. See also MARR
cost, 245. See also cost accounting agile projects, iteration duration, 473
depreciation, 212-213 algorithms
general, 234. See also general accounting for-profit organization decision processes,
inflation, 196 144-147
Accreditation Board of Engineering and IRR calculations, 118
Technology (ABET), 7-8 allocation of overhead, 253
accuracy in estimates, 359-361. See also estimation alternate methods, MACRS, 225-226
acquisitions, book value, 215-216 alternatives
ACRS (accelerated cost recovery system), 223-224 break-even analysis, 320-325
activities, government financing methods, 301 “do nothing” alternatives, 132-133
activity-based costing, 253-259 mutually exclusive, 131-135
actual depreciation, 212 optimization, 332-337
actual dollars payoff matrix, 426
converting between constant dollars, 196-201 revenue, 168
planning retirements, 204 service, 168
actual outcome, estimates and, 351-353 analysis
adding new features, 471 actual dollar/constant dollar, 198-201
additive weighting, 451-452 after-tax replacements, 293
administration benefit-cost, 303
cost accounting, 245 break-even
activity-based costing, 253-259 alternatives, 320-325
cost of goods sold statements, 246-248 decision variables/objective functions,
production processes, 246-248 319-320
unit-costing methods, 249-252 general case, 325-328
estimation, 343 business decisions, 39
accuracy/precision in, 359-361 cost-effective proposals, 311-314
bottom-up, 371-373 decisions (nonprofit organization use of), 303
by analogy, 369-371 fixed effectiveness, 313-314
cone of uncertainty, 350-360 for-profit organizations, 141
delaying final decisions, 397-398 decision processes, 144-147
expressing uncertainty, 358 IRR (on incremental investments), 149-150
inaccuracy in, 383-385 MARR, 141-143
increasing the MARR, 385-386 PW, 147-149
multiple methods, 377-379 rank on rate of return, 153-154
overview of, 343-344 total cash-flow stream comparisons,
probabilities, 344-346 151-153
ranges, 390-391 Hurwicz rule, 429-430
reasons for, 344 incremental cash-flow, 144-147
sensitivity analysis, 392-396 Laplace rule, 427
shortening planning horizons, 388 Maximax rule, 428
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Maximin rule, 428
Minimax regret rule, 430
monitoring, 42-43
Monte Carlo, 407-411
proposals, 303-310
replacement, 174-177
selection criteria, 41-42
sensitivity (estimation), 392-396
analytic hierarchy process, 452-458
annual equivalent (AE(i)), 116
annual percentage rates (APRs), 77
answers to self-study questions, 545, 580
APRs (annual percentage rates), 77
arbitrary interest rates, converting, 75-76
arcs, 411
assessment of risk
decision trees, 411-414
expectation variance in decision making,
405-406
expected values, 404-405
decision making, 404-405
of perfect information, 416, 419
Monte Carlo analysis, 407-411
assets
balance sheets, 235
challengers, 174-175
defenders, 174-175
depreciation, 212
accounting, 213
ACRS, 223-224
actual, 212
book value, 215-216
declining-balance, 218-222
MACRS, 226
methods, 216-218
unit-of-production, 228-229
value-time functions, 214
duration (planning horizons), 164-168
financing methods, 288-293
multiple iterations of, 167
replacement, 171
analysis, 174-177
deterioration/obsolescence, 172
economic lives/planning horizons, 178
salvage values/sunk costs, 172-173
total lifetime costs, 160-164
economic life calculations, 162-163
planning horizons, 164-168
assignment of values, 306
assumptions, 379
at-or-less estimates, 347-348. See also estimation
attributes
converting, 450-453
decisions based on multiple, 439
analytic hierarchy process, 452-458
compensatory decision techniques, 449-452
dimensionality of, 447
measurement scales, 442-446
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noncompensatory decision techniques,
447-449
selection of attributes, 441-442
types of value, 439-441
average annual inflation rates, 194. See also
inflation
avoidance, 25
axioms, probabilities/statistics, 532-536

backed-up salvage values, 166
balance sheets, 234-235
assets, 235
liabilities, 236
owner’s equity, 236
relationships, 242-244
basis for comparison, 109-110
AE(), 116
CE(i), 123-124
FW(), 114
IRR, 117-119
payback periods, 119-121
PB(), 121-122
PW(@), 112-113
before-tax MARRS, 143. See also MARR
benefit-cost analysis, 303
benefits
assigning values, 306
identifying, 305
proposals, 303-310
best-case estimates, 361. See also estimation
bonds
general obligation, 302
municipal, 282
revenue, 302
book value, 215-216
borrowing. See interest rates; loans
bottom-up estimation, 371-373. See also
estimation
break-even analysis
alternatives, 320-325
decision variables/objective functions, 319-320
general case, 325-328
break-even points, 326-328
brute-force approach to equivalence, 102-103
business decisions
alignment of, 6
based on multiple attributes, 439
analytic hierarchy process, 452-458
compensatory decision techniques, 449-452
dimensionality of, 447
measurement scales, 442-446
noncompensatory decision techniques,
447-449
selection of attributes, 441-442
types of value, 439-441
cash-flow, 24-26
developing cash-flow streams, 28-31



estimation, 343
accuracy/precision in, 359-361
cone of uncertainty, 350-360
expressing uncertainty, 358
overview of, 343-344
probabilities, 344-346
reasons for, 344
uncertainty, 347-350
failure of software projects, 5
for-profit organizations, 18-19
for-profit organizations, 141
decision processes, 144-147
IRR (on incremental investments), 149-150
MARR, 141-143
PW (MARR), 147-149
rank on rate of return, 153-154
income taxes
capital gains/losses, 286-287
depreciation, 282-284
depreciation recovery periods, 285-286
financing methods, 288-293
interest expenses, 280-281
interest income, 281
replacements, 293
inflation, 196
not-for-profit organizations, 19-20. See also
not-for-profit organizations
overview of, 13-16
process of, 35, 468
ambiguity in requirements statements, 37
analysis of, 39-42
defining selection criteria, 39
irreducibles, 39-40
mistaking solutions for problems, 37-38
monitoring selection criteria, 42-43
prioritizing selection criteria, 40
proposals, 23. See also proposals
risk, 403
decision trees, 411-414
expectation variance in decision making,
405-406
expected value decision making, 404-405
expected value of perfect information,
416, 419
Monte Carlo analysis, 407-411
rules, 432
total cash-flow stream comparisons, 151-153
under uncertainty, 425
Hurwicz rule, 429-430
Laplace rule, 427
Maximax rule, 428
Maximin rule, 428
Minimax regret rule, 430
payoff matrix, 426
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calculations

additive weighting, 452
after-tax cash-flow streams, 270-274
attributes, 450
average cost per output, 256
book value, 215-216
compound interest, 53, 67
A/F (equal-payment-series sinking-fund),
62-63
A/P (equal-payment-series capital-
recovery), 64-65
continuous compounding, 81-82
F/A (equal-payment-series compound-
amount), 60-62
F/P (single-payment compound-amount),
54-58
P/A (equal-payment-series present-worth),
66-67
P/F (single-payment present-worth), 58-59
relationships between interest formulas,
67-69
continuous probability functions, 540-542
CR(i), 158-161
decision trees, 414
derivatives, 525-528
discrete probability functions, 540
DPP(i), 121
economic life, 162-163
expected values
decision making, 405
of perfect information, 416, 419
extrapolation, 523
FW(), 114-115
Hurwicz rule, 429-430
inflation, 201-205
interest
naming conventions in, 50
periods, 73-77
rate determination, 82-83
IRR, 117
Laplace rule, 427
linear interpolation, 521-522
marginal income tax rates, 267
Maximax rule, 428
Maximin rule, 428
Minimax regret rule, 430
Monte Carlo analysis, 407-411
payback periods, 120
PB(), 122
PW(), 112
simple equivalence, 100
simple interest, 50-52
unit costs, 257-259
unit-of-production, 228

business-wise technical solutions, 36 CAM (computer-aided manufacturing), 14
capital, equity, 17
capital gains/losses, 286-287

capital recovery with return CR(i), 158-161

CAD (computer-aided design), 14
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capitalized equivalent amount (CE(i)), 123-124
cash prices, hiding interest rates, 91-93
cash-flow, 24-25
after-tax cash-flow, 288-293
diagrams, 26
instances
compounding, 78-79
equivalence, 101-103
statements, 241-242
streams, 28-31, 109-110
AE(i), 116
calculations, 270-274
CE(i), 123-124
comparisons, 151-153
depreciation, 282-286
differential, 144-147
equivalence, 98-99
FW(@), 114
inflation, 275-276
IRR, 117-119
payback periods, 119-121
PB(), 121-122
PW(), 112-113
rank on rate of return, 153-154
total, 144-147
CE(i) (capitalized equivalent amount), 123-124
challengers, 174-175
chance nodes, 411
checklists, WBS, 483
CLADR (class life asset depreciation range)
system, 217
codependent proposals, 128. See also proposals
comparisons
basis for comparison, 109. See also basis for
comparison
cash-flow streams, 110
AE(i), 116
CE(i), 123-124
FW@), 114
IRR, 117-119
payback periods, 119-121
PB(i), 121-122
PW(), 112-113
incremental investments/total cash-flow
streams, 151-153
proposals
equivalence, 97-99
planning horizons, 158
compensatory decision techniques, 449-452
components
economic life calculations, 162-163
planning horizons, 164-168
total lifetime costs, 160-164
compounding
A/F (equal-payment-series sinking-fund),
62-63
A/P (equal-payment-series capital-recovery),
64-65

cash-flow instances, 78-79
continuous, 81-82
discrete, 52-53, 67
F/A (equal-payment-series compound-amount),
60-62
F/P (single-payment compound-amount), 54-58
frequencies, 73-77
interest rate tables, 485, 520
P/A (equal-payment-series present-worth),
66-67
P/F (single-payment present-worth), 58-59
relationships between interest formulas, 67-69
simple interest, 50-52
computer science, 7-9, 475
computer-aided design (CAD), 14
computer-aided manufacturing (CAM), 14
cone of uncertainty, 350-360. See also uncertainty
constant dollars
converting between actual dollars, 196-201
planning retirements, 202
constant functions, 527
Construx Estimate tool, 408
Consumer Price Index (CPI), 191
contingent proposals, 129. See also proposals
continuous compounding, 81-82
continuous probability functions, 540-542
conversions
actual dollars/constant dollars, 196-201
arbitrary interest rates, 75-76
attributes, 450-453
effective annual interest rates/nominal interest
rates, 74-75
corporations
capital gains/loss, 286-287
federal income taxes, 266-267
cost accounting, 245
cost of goods sold statement, 246
direct labor, 248
direct material, 247
manufacturing overhead, 248
production processes, 246, 248
unit-costing methods, 249
activity-based costing, 253-259
direct-labor-cost method, 252
direct-labor-hour method, 251
direct-material-cost method, 250
cost of goods sold, 15
direct labor, 248
direct material, 247
manufacturing overhead, 248
statements, 246
cost of ownership, CR(i), 158-161
cost-effective analysis, proposals, 311-314
costs
ACRS, 223-224
activities, 255
assigning values, 306
avoidance, 25
benefit-cost analysis, 303-310
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book value, 215-216 not-for-profit organizations, 19-20. See also
calculating units, 257-259 not-for-profit organizations
cost-effective, 311-314 overview of, 13-16
deflation/inflation, 188 process of, 35, 468

accounting for, 196 ambiguity in requirements statements, 37
actual dollar/constant dollar analysis, analysis of, 39-42
198-201 defining selection criteria, 39
CPI, 191 irreducibles, 39-40
inflation rates, 192-194 mistaking solutions for problems, 37-38
planning retirements, 201-205 monitoring selection criteria, 42-43
PPIL 191-192 prioritizing selection criteria, 40
price indices, 189 proposals, 23. See also proposals
purchasing power, 194-196 replacement, 171
functions, 320, 326-328 analyzing, 174-177
identifying, 305 deterioration/obsolescence, 172
loans, 91-93 economic lives/planning horizons, 178
MACRS, 226 salvage values/sunk costs, 172-173
opportunity, 142 retirement, 178-181
probability functions, 346 risk. See risk
proposals, 25 rules, 432
raw materials, 15 total cash-flow stream comparisons, 151-153
software, 18 under uncertainty, 425
sunk, 172-173 Hurwicz rule, 429-430
total lifetime, 160-164 Laplace rule, 427
economic life calculations, 162-163 Maximax rule, 428
planning horizons, 164-168 Maximin rule, 428
CPI (Consumer Price Index), 191 Minimax regret rule, 430
CR(i) (capital recovery with returns, 158-161 payoff matrix, 426
credit prices, hiding interest rates, 91-93 variables, 319-320
credits, income taxes, 274-275 increasing, 328
criteria optimization, 332-337
irreducibles, 39-40 declining-balance, depreciation, 214, 218-222
selection, 39, 468 decomposition (WBS), 477
analyzing, 41-42 checklists, 483
monitoring, 42-43 development, 478-479
prioritizing, 40 templates, 480-482
proposals, 40-41 deductions
interest expenses, 280-281
decisions interest income, 281
alignment of, 6 taxes, 270. See also income taxes
analysis. See analysis defects, addressing, 471
based on multiple attributes, 439 defenders
analytic hierarchy process, 452-458 replacement decisions, 174-175
compensatory decision techniques, 449-452 retirement decisions, 178-181
dimensionality of, 447 defining selection criteria, 39
measurement scales, 442-446 deflation, 188. See also inflation
noncompensatory decision techniques, CPI, 191
447-449 PPI, 191-192
selection of attributes, 441-442 price indices, 189
types of value, 439-441 delaying final estimation decisions, 397-398
cash-flow, 24-26 delivery of software, 3-5
developing streams, 28-31 density, probability function, 540
estimation. See estimation dependent proposals, 128
for-profit organizations. See for-profit depletion, 229
organizations depreciation, 212
income taxes. See income taxes accounting, 212-213
inflation, 196 ACRS, 223-224
management. See management actual, 212
nodes, 411 as investment-related expenses, 17
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book value, 215-216 economic life, 160-164
declining-balance, 218-222 calculations, 162-163
income taxes, 282-284 planning horizons, 164-168
MACRS, 226 replacement decisions, 178
methods, 216 effective annual interest rates, 74-75
prior to 1981, 217-218 effective income tax rates, 269-270
recovery periods, 285-286 elegant approach to equivalence, 101-102
unit-of-production, 228-229 employees, FTE (full-time equivalent), 18
value-time functions, 214 engineering, 475
derivatives, 525-528 economy, 6
deterioration, 172 software. See software engineering
development equal-payment-series capital-recovery (A/P),
cash-flow streams, 28-31 64-65, 81-85
“do nothing” alternatives, 132-133 equal-payment-series compound-amount (F/A),
expenses, 16 60-62, 81
lifecycle selection, 472 equal-payment-series present-worth (P/A),
mutually exclusive alternatives, 131-135 66-67, 81
proposals, 23. See also proposals equal-payment-series sinking-fund (A/F),
WBS, 478-479 62-63, 81
diagrams, cash-flow, 26 equity
differential cash-flow streams, 144-147 balance sheets, 236
dimensionality of decision techniques, 447 capital, 17
direct material, cost of goods sold statement, 247 return on, 17-18
direct-labor-cost method, 248, 252 equivalence
direct-labor-hour method, 251 cash-flow instances, 101-103
direct-material-cost method, 250 interest rates, 103-105
Dirksen, Senator Everett McKinley, 18 proposal comparisons, 97-99
dis-benefits simple, 100
assigning values, 306 esteem-value, 440
identifying, 305 estimation, 343
discounted payback period (DPP(i)), 121 accuracy/precision in, 359-361
discrete compounding of interest, 52-53, 67, assumptions, 379
485, 520 Construx Estimate tool, 408
discrete payments, 81-82 general techniques, 367-368
discrete probability functions, 539-540 bottom-up, 371-373
distribution by analogy, 369-371
probability, 347 multiple methods, 377-379
schedules (Monte Carlo analysis), 410 statistical methods, 374-376
uniform, 537 inaccuracy in, 383-385
dividends, return on equity, 17-18 delaying final decisions, 397-398
“do nothing” alternatives, 132-133 MARR, 385-386
documents ranges, 390-391
requirements statements, 37-38 sensitivity analysis, 392-396
WBS, 480-483 shortening planning horizons, 388
dominance decision technique, 448 strategies, 389
double-declining-balance method, 219-220 overview of, 343-344
DPP(i) (discounted payback period), 121 probabilities, 344-346
duration Putnam statistical estimation model, 408
assets, 164-168 reasons for, 344
iteration, 473 uncertainty, 347-350
value-time functions, 214 cone of, 350-360
expressing, 358
earned value, 43 Zymurgenics project, 407
earnings evaluation
profit and loss statements, 239 actual dollar/constant dollar, 198-201
retained, 17 after-tax replacements, 293

benefit-cost, 303



break-even

alternatives, 320-325

decision variables/objective functions,

319-320

general case, 325-328
business decisions, 39
cost-effective proposals, 311-314
decisions (nonprofit organization use of), 303
fixed effective, 313-314
for-profit organizations, 141

decision processes, 144-147

IRR (on incremental investments), 149-150

MARR, 141-143
PW, 147-149
rank on rate of return, 153-154
total cash-flow stream comparisons,
151-153
Hurwicz rule, 429-430
incremental cash-flow, 144-147
Laplace rule, 427
Maximax rule, 428
Maximin rule, 428
Minimax regret rule, 430
monitoring, 42-43
Monte Carlo, 407-411
proposals, 303-310
replacement, 174-177
selection criteria, 41-42
sensitivity (estimation), 392-396
solutions, 469
exact (“on-the-money”) estimates, 347-348. See
also estimation
expenses
interest, 280-281
investment-related, 16, 239
operating, 16, 238
software, 18
explicit assumptions, estimation, 379
expressing estimate uncertainty, 358
extrapolation, 523. See also calculations

F/A (equal-payment-series compound-amount),
60-62, 81
F/P (single-payment compound-amount), 54-58,
81-84
failure of software projects, 4
features, adding new, 471
federal income taxes. See also income taxes
combining state, local income tax rates, 270
corporation, 266-267
individuals, 268
financing
after-tax cash-flow, 288-293
government activities, 301
“five whys” technique, 37-38
fixed schedules, cone of uncertainty in, 360-361
fixed-cost analysis, 311
fixed-effective analysis, 313-314
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for-profit organizations
business decisions, 18-19
decision analysis, 141-147

IRR (on incremental investments), 149-150

MARR, 141-143
PW (MARR), 147-149
rank on rate of return, 153-154
total cash-flow stream comparisons,
151-153
formulas. See calculations
Fortran-1V, 6
frequencies
cash-flow instances, 78
compounding, 73-77
FTE (full-time equivalent), 18

functional depreciation, 213. See also depreciation

functions
break-even points, 326-328
constant, 527
cost, 320
derivatives, 525-528
income, 320
linear interpolation, 521-522
objective, 319-320
optimization, 331-337
probability, 346, 537-542
future, probability theory, 531-540
FW(@) (future worth), 114

general accounting, 234
balance sheets, 234-235
assets, 235
liabilities, 236
owner’s equity, 236
profit and loss statements, 237
cash-flow statements, 240
cash from financing activities, 242
cash from investing activities, 241-242
cash from operating activities, 241
net change in cash activities, 242
profit and loss statements, 237-239
relationship between statements, 242-244
general case break-even analysis, 325-328
general estimation techniques, 367-368
bottom-up, 371-373
by analogy, 369-371
multiple methods, 377-379
statistical methods, 374-376
general expenses, 16
general obligation bonds, 302
generation of proposals, all combinations of,
129-131
goals of businesses, 13-16
good estimates, 356. See also estimation
government use of software, 299-301
Grant, Eugene, 6
gross revenue, 14
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half-year convention, 224 inflation, 188
hiding interest rates, 91-93 accounting for, 196
high uncertainty, 347. See also uncertainty actual dollar/constant dollar analysis, 198-201
Hurwicz rule, 429-430 after-tax cash-flow streams, 275-276
price indices, 189
identifying solutions, 468 CPI, 191
IEEE-CS/ACM Software Engineering Code of PPI, 191-192
Ethics and Professional Practices purchasing power, 194-196
(IEEEACM99), 360 rates, 192-194
implied salvage values, 165 retirements, 201-205
inaccuracy in estimation, 383-385. See also inflation-free interest rates, 199
estimation initial investments (proposals), 25
delaying final decisions, 397-398 instances, cash-flow, 24-25
MARR, 385-386 interest
ranges, 390-391 compounding, 78-79
sensitivity analysis, 392-396 expenses, 280-281
shortening planning horizons, 388 income, 281
strategies, 389 as investment-related expenses, 16
income. See also money payback periods without, 120
functions, 320 time-value of money, 48-49
interest, 281 A/F (equal-payment-series sinking-fund),
operating, 237 62-63
optimization, 331-337 A/P (equal-payment-series capital-
sales, 25 recovery), 64-65
income taxes, 266 discrete compounding of, 52-53, 67
after-tax cash-flow streams F/A (equal-payment-series
calculations, 270-274 compound-amount), 60-62
inflation, 275-276 F/P (single-payment compound-amount),
capital gains/losses, 286-287 54-58
credits, 274-275 naming conventions in formulas, 50
depreciation, 282-284 P/A (equal-payment-series present-worth),
effective income tax rates, 269-270 66-67
federal income taxes P/F (single-payment present-worth), 58-59
corporations, 266-267 relationships between interest formulas,
individuals, 268 67-69
financing methods, 288-293 simple interest, 50-52
interest expenses, 280-281 interest rates
interest income, 281 AE(), 116
profit and loss statements, 239 CE(), 123-124
recovery periods, 285-286 continuous compounding, 81-82
replacements, 293 determining, 82-83
inconsistency ratios, analytic hierarchy equivalence, 103-105
process, 458 formulas, 73-77
increasing MARR in estimations, 385-386 FW(@3), 114
incremental cash-flow analysis, 144-147 hiding, 91-93
incremental investments inflation-free, 199
IRR, 149-150 IRR, 117-119
PW, 147-149 loans
total cash-flow stream comparisons, 151-153 7% plan, 92-93
independent proposals, 128 paying off early (higher payments), 87-90
indices lump-sum payments, 84-85
CPI, 191 markup of, 49
deflation/inflation, 189 PB(i), 121-122
inflation rates, 192-194 principle, 85-87
PPI, 191-192 PW(), 112-113
individual federal income taxes, 268. See also tables, 485, 520
income taxes time-value of money, 48



Internal Rate of Return (IRR), 117-119
incremental investments, 149-150
rank on rate of return, 153-154

interpolation, linear, 521-522

intervals
compounding, 78-79
scales, 444

invalid alternatives, removing, 131

investment-related expenses, 16, 239

investments
alignment of business decisions, 6
equity returns, 17-18
incremental

IRR, 149-150
PW, 147-149
total cash-flow stream comparisons,
151-153
payback periods, 119-121
return on, 3-5

IRR (internal rate of return), 117-119
incremental investments, 149-150
rank on rate of return, 153-154

irreducibles, 39-40

iterations
of assets, 167
duration of, 473

Kidder, Tracy, 4

labor, 15
direct (cost of goods sold statement), 248
direct-labor-cost method (cost accounting), 252
direct-labor-hour method (cost accounting), 251
Laplace rule, 427
Larman, Craig, 37
law of large numbers, 372
leases, financing methods, 291
lexicography, 449
liabilities, balance sheets, 236
lifecycles, selection of, 472
lifespans, CLADR, 217
lifetimes (replacement), 171
analyzing, 174-177
deterioration/obsolescence, 172
economic lives/planning horizons, 178
salvage values/sunk costs, 172-173
linear interpolation, 521-522
liquidity, payback periods, 119-121
loans
financing methods, 289
interest
A/F (equal-payment-series sinking-fund),
62-63
A/P (equal-payment-series capital-recovery,
64-65
discrete compounding of, 52-53, 67
F/A (equal-payment-series compound-
amount), 60-62

44Tock_index.gxd 7/23/04 9:04 AM Page 615 $

Index 615

F/P (single-payment compound-amount),
54-58
P/A (equal-payment-series present-worth),
66-67
P/F (single-payment present-worth), 58-59
relationships between interest formulas,
67-69
interest rates. See also interest rates
hiding, 91-93
paying off early (higher payments), 87-90
separating principal, 85-87
paying off, 84-90
simple interest, 50-52
single lump-sum payoffs, 85
local income taxes, combining federal, state
income tax rates, 270
loss
capital (corporations), 286-287
profit and loss statements, 237
income taxes/net earnings, 239
investment-related expenses, 239
operating expenses, 238
operating income, 237
relationships, 242-244
low uncertainty, 347. See also uncertainty
lump-sum payments, paying off loans, 84-85

MACRS (modified accelerated cost recovery
system), 226
maintenance costs, proposals for, 25
management
cost accounting, 245
activity-based costing, 253-259
cost of goods sold statements, 246-248
production processes, 246-248
unit-costing methods, 249-252
estimation, 343
accuracy/precision in, 359-361
bottom-up, 371-373
by analogy, 369-371
cone of uncertainty, 350-360
delaying final decisions, 397-398
expressing uncertainty, 358
inaccuracy in, 383-385
increasing the MARR, 385-386
multiple methods, 377-379
overview of, 343-344
probabilities, 344-346
ranges, 390-391
reasons for, 344
sensitivity analysis, 392-396
shortening planning horizons, 388
statistical methods, 374-376
strategies for inaccuracy, 389
uncertainty, 347-350
general accounting, 234
balance sheets, 234-236
cash-flow statements, 240-242
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profit and loss statements, 237-239
relationship between statements, 242-244
manpower buildup parameters, 409
manual calculations. See also calculations
DPP(i), 121
FW(@), 115
payback periods, 120
PB(), 122
PW(), 112
manufacturing overhead, cost of goods sold
statement, 248
marginal income tax rates
calculating, 267
individuals, 269
margins, profit, 17
market baskets, 189
markup of interest rates, 49
MARR (minimum attractive rate of return),
141-143
estimations, 385-386
PW, 147-149
rank on rate of return, 153-154
materials, 15
matrices
payoff, 426
regret, 430
Maximax rule, 428
Maximin rule, 428
mean parameters, 538-542
mean time between failure (MTBF), 379, 446
measurement. See also calculations; management
of decision attributes, 440
of deflation/inflation, 189
CPI, 191
PPI, 191-192
methods
ACRS, 223-224
depreciation, 216-218
income taxes, 282-284
recovery periods, 285-286
estimation
bottom-up, 371-373
by analogy, 369-371
delaying final decisions, 397-398
inaccuracy in, 383-385
increasing the MARR, 385-386
multiple, 377-379
ranges, 390-391
sensitivity analysis, 392-396
shortening planning horizons, 388
statistical, 374-376
strategies for inaccuracy, 389
financing, 288-293
MACRS, 226
unit-costing, 249
direct-labor-cost method, 252
direct-labor-hour method, 251
direct-material-cost method, 250
Minimax regret rule, 430
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minimum attractive rate of return (MARR),
141-143
estimations, 385-386
PW, 147-149
rank on rate of return, 153-154
minimum-cost life, 161
models
multiple method estimation, 377-379
Putnam statistical estimation, 408
statistical method estimation, 375-376
modification of estimations, 356
modified accelerated cost recovery system
(MACRS), 226
money
balance sheets
assets, 235
liabilities, 236
owner’s equity, 236
relationships, 242-244
depreciation
accounting, 212-213
ACRS, 223-224
actual, 212
as investment-related expenses, 17
book value, 215-216
declining-balance, 218-222
income taxes, 282-284
MACRS, 226
methods, 216
prior to 1981, 217-218
recovery periods, 285-286
unit-of-production, 228-229
value-time functions, 214
income
functions, 320
interest, 281
operating, 237
optimization, 331-337
sales, 25
inflation, 196
accounting for, 196
actual dollar/constant dollar analysis,
198-201
after-tax cash-flow streams, 275-276
deflation. See deflation
price indices, 189-192
purchasing power, 194-196
rates, 192-194
retirements, 201-205
interest rates
AE(), 116
CE(i), 123-124
continuous compounding, 81-82
determining, 82-83
equivalence, 103-105
formulas, 73-77
FW(), 114
hiding, 91-93
inflation-free, 199
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IRR, 117-119
loans, 87-93
lump-sum payments, 84-85
markup of, 49
PB(), 121-122
principle, 85-87
PW(), 112-113
tables, 485, 520
purchasing power, 194-196
time-value of, 47-48
A/F (equal-payment-series sinking-fund),
62-63
A/P (equal-payment-series
capital-recovery), 64-65
discrete compounding of interest, 52-53, 67
F/A (equal-payment-series
compound-amount), 60-62
F/P (single-payment compound-amount),
54-58
interest, 48-49
naming conventions in interest formulas, 50
P/A (equal-payment-series present-worth),
66-67
P/F (single-payment present-worth), 58-59
relationships between interest formulas,
67-69
simple interest, 50-52
monitoring
performance, 469
proposals, 42-43
Monte Carlo analysis, 407-411
MTBF (mean time between failure), 379, 446
multiple alternatives, optimization of, 334-337
multiple attributes (decisions based on), 439
analytic hierarchy process, 452-458
compensatory decision techniques, 449-452
dimensionality of, 447
measurement scales, 442-446
noncompensatory decision techniques, 447-449
selection of attributes, 441-442
types of value, 439-441
multiple decision variables, optimization of,
336-337
multiple iteration of assets, 167
multiple methods, estimation by, 377-379. See also
estimation
multiple outcomes
expectation variance in decision making,
405-406
expected value decision making, 404-405
expected value of perfect information, 416, 419
multiple proposals, 129, 308-310
municipal bonds, 282
mutually exclusive alternatives, 131-135, 426
mutually exclusive proposals, 128. See also
proposals
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naming conventions in interest formulas, 50
net change in cash, 242

net earnings, profit and loss statements, 239
net income after taxes, 17

new features, adding, 471

nodes, decision trees, 411-414

617

nominal interest rates, 74. See also interest rates

APRs, 77
effective annual interest rate conversions,
74-75
nominal scales, 442

noncompensatory decision techniques, 447-449

nondimensional scaling, 450-451
nonzero salvage values, 222
not-for-profit organizations

business decisions, 19-20

decision analysis, 303

government use of software, 299-301

software use, 302

objective functions, 319-320, 331-337. See also

functions
obsolescence, 172
operating expenses, 16, 238
operating income, 237
operation costs, proposals, 25
opportunity cost, 142
optimization, 331-337
optimum replacement intervals, 161
ordinal scales, 443
ordinal-scaled attributes, converting, 453
outcomes
estimation and, 351-353
expectation variance in decision making,
405-406
expected values decision making, 404-405
decision making, 404-405
perfect information, 416-419
payoff matrix, 426
probability axioms, 532-536
overhead
allocation, 253
cost of goods sold statement, 248
owner’s equity, balance sheets, 236

P/A (equal-payment-series present-worth),
66-67, 81

P/F (single-payment present-worth), 58-59, 81

parameters, probability, 538-542

payback periods, 119-121

paying off loans, 87-90
early with higher payments, 87-90
lump-sum payments, 84-85

payoff matrix, 426

PB(i) (project balance), 121-122

perfect information, expected values of, 416, 419

performance
monitoring, 469
software projects, 3-5

o
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physical depreciation, 212. See also depreciation
plan-based projects, iteration duration, 473
planning horizons, 158

economic lives, 164-168

replacement decisions, 178

shortening, 388
planning retirements, 201-205
Pocono project, 406
point of view, benefit-cost analysis, 305
polynomials, derivatives, 527
positive values, derivatives, 525-528
PPI (Producer Price Index), 191-192
precision in estimates, 359-361. See also

estimation

preferred estimation techniques, 378
preferred proposals, selection of, 469
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margins, 17

not-for-profit organizations

business decisions, 19-20

decision analysis, 303

government use of software, 299-301
software use, 302

overview of, 13-14, 16

payback periods, 119-121

return on equity, 17-18

taxes. See taxes

profit and loss statements, 237

income taxes/net earnings, 239
investment-related expenses, 239
operating expenses, 238
operating income, 237
relationships, 242-244

present worth, 98 project balance (PB(i)), 121-122
present worth (PW(i)), 112-113, 147-149 projects
price indices alignment of business decisions, 6

CPI, 191 business decisions. See business decisions
deflation/inflation, 189 costs, 18
inflation rates, 192, 194 delivery of, 3-5
PPI, 191-192 estimation, 356
primary benefits, 306 expectation variance in decision making,
principal, 7% plan, 92-93 405-406
principle of insufficient reason. See Laplace rule expected values decision making, 404-405
prioritization decision making, 404-405

estimation, 361
selection criteria, 40
probabilities, 531

of perfect information, 416-419
proposals, 23. See also proposals
schedule estimations, 351-353

axioms, 532-536 selection of, 470-473

decision trees, 411-414 waste of resources, 5

estimates and, 344-346 WBS, 477

functions, 537-542 checklists, 483

Hurwicz rule, 429-430 development, 478-479

Laplace rule, 427 templates, 480-482

Maximax rule, 428 properties, ACRS, 223

Maximin rule, 428 proposals, 23

Minimax regret rule, 430 basis for comparison, 109-110
processes AE(), 116

business decisions, 468 CE(), 123-124

for-profit organizations, 144-147 FW(@), 114

productivity parameters, 409 IRR, 117-119
Producer Price Index (PPI), 191-192 payback periods, 119-121
production processes, cost accounting, 246-248 PB(i), 121-122
products PW(@), 112-113

quantities, 257 benefit-cost analysis, 303-310

retirement decisions, 178-181 cash-flow instances/streams, 24-25
profit comparisons

for-profit organizations equivalence, 97-99

business decisions, 18-19 planning horizons, 158

decision analysis, 141-147 cost-effective analysis, 311-314

IRR (on incremental investments), 149-150 development, 28-31
MARR, 141-143 diagrams (cash-flow), 26
PW (MARR), 147-149 estimation. See estimation
rank on rate of return, 153-154 relationships. See relationships, proposals
total cash-flow stream comparisons,
151-153
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selection criteria, 40-43 retirements
WBS, 477 decisions, 178-181
checklists, 483 planning, 201-205
development, 478-479 returns
templates, 480-482 CR(i), 158-161
purchases, effect on income taxes, 288-293 IRR, 117-119
purchasing power, effect of inflation, 194-196 MARR, 141-143
Putnam statistical estimation model, 408 on equity, 17-18
PW() (present worth), 112-113, 147-149 rank on rate of return, 153-154
revenues, 168. See also money
quantities, activities, 257 alternatives, 169
questions, answers to self-study, 545, 580 bonds, 302
QuickSort, 6 risk (business decisions), 403
decision trees, 411-414
ranges expectation variance in decision making,
CLADR, 217 405-406
of estimation, 390-391 expected values
rank on rate of return, 153-154 decision making, 404-405
rates perfect information, 416, 419
income taxes. See income taxes Monte Carlo analysis, 407-411
inflation, 192-194 ROI (called return on investment), 117
interest rates. See interest rates rolled-back values, 417
ratio scales, 444 rules
raw material costs, 15 decisions, 432
recovery Hurwicz, 429-430
ACRS, 223-224 Laplace, 427
CR(i), 158-161 Maximax , 428
depreciation, 285-286 Maximin, 428
MACRS, 226 Minimax regret, 430
payback periods, 119-121
regret matrix, 430 Saaty, Dr. Thomas, 452
relationships sales income, 25
actual dollar/constant dollar analysis, 198-201 salvage values, 26
between general accounting statements, backed up, 166
242-244 implied, 165
between interest formulas, 67-69 economic life calculations, 162-163
proposals, 127 nonzero, 222
dependent proposals, 128 replacement decisions, 172-173
“do nothing” alternatives, 132-133 satisfying decision techniques, 448
independent proposals, 128 savings accounts, assigning values, 306
multiple proposals, 129 scales, measurement (attributes), 442-446
mutually exclusive alternatives, 131-135 scaling, nondimensional, 450-451
removing invalid alternatives, 131 schedules
replacement cone of uncertainty in, 360-361
decisions, 171 depreciation
after-tax analysis, 293 ACRS, 224
analyzing, 174-177 MACRS, 226
deterioration/obsolescence, 172 Monte Carlo analysis, 410
economic lives/planning horizons, 178 probability functions, 346
salvage values/sunk costs, 172-173 project estimation, 351-353
services, 167 values estimation, 351-353
requirements statements secondary benefits, 306
ambiguity in, 37 selection
mistaking solutions for problems, 37-38 of attributes, 441-442
research expenses, 16 criteria, 468
resources, waste of, 5 defining, 39
results, decision trees, 411-414 prioritizing, 40
retained earnings, 17, 288 proposals, 40-43

measurement scales, 442-446

o
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preferred proposals, 469
projects, 470-473
self-study questions, answers to, 545, 580
selling expenses, 16
sensitivity analysis, estimation, 392-396
separating interest and principle, 85-87
services
alternatives, 168
life, 164
replacement, 167
retirement decisions, 178-181
shortening planning horizons, 388
Sierra project, 404
simple equivalence, 100
simple interest, 50-52
simple polynomials, derivatives, 527
simulation results, Monte Carlo analysis, 408
single alternative optimization, 336-337
single decision variables, optimization, 334-336
single-payment compound-amount (F/P), 54-58,
81-84
single-payment present-worth (P/F), 58-59, 81
single-year annual inflation rates, 192. See also
inflation
six-year sum-of-the-years-digits depreciation
schedule, 222
size, as input by the user, 409
slopes, derivatives, 525-528
software
alignment of business decisions, 6
costs, 18
delivery of, 3-5
government use of, 299-301
lifecycle selection, 472
nonprofit organization use of, 302
requirements, 37
testing, 474
WRBS, 477
checklists, 483
development, 478-479
templates, 480-482
software engineering, 7-9, 475
solutions
evaluation, 469
identifying, 468
spreadsheets, PW(i), 112
Standish study, 4
state income taxes, combining federal, local
income tax rates, 270
statements
cash-flow, 240
cost of goods sold, 246
direct labor, 248
direct material, 247
manufacturing overhead, 248
profit and loss, 239
income taxes/net earnings, 239
investment-related expenses, 239
operating expenses, 238
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operating income, 237
relationships, 242-244
states of nature. See also payoff matrix
Hurwicz rule, 429-430
Laplace rule, 427
Maximax rule, 428
Maximin rule, 428
Minimax regret rule, 430
statistical methods, estimation by, 374-376. See
also estimation
statistics, axioms, 532-536
straight-line depreciation, 218. See also
depreciation
straight-line value-time functions, 214
strategies for estimation inaccuracy, 389
streams (cash-flow), 24-25
AE(), 116
basis for comparison, 109-110
CE(i), 123-124
developing, 28-31
differential, 144-147
FW(), 114
IRR, 117-119
payback periods, 119-121
PB(), 121-122
PW(), 112-113
rank on rate of return, 153-154
total, 144-147
study periods, 158, 164-168

sum-of-the-years-digits depreciation, 222. See also

depreciation
summarization of measurement scales, 445-446
sunk costs, replacement decisions, 172-173

tables, interest rates, 485, 520
tasks (WBS), 477
checklists, 483
development, 478-479
templates, 480-482
tax-exempt municipal bonds, 282
taxes, 266
after-tax cash-flow streams
calculations, 270-274
inflation, 275-276
capital gains/losses, 286-287
credits, 274-275
depreciation, 282-284
effective income tax rates, 269-270
federal income taxes
corporations, 266-267
individuals, 268
financing methods, 288-293
interest expenses, 280-281
interest income, 281
profit and loss statements, 239
recovery periods, 285-286
replacements, 293
technology, selection of new, 471
templates (WBS), 480-482

o



testing, software, 474
theories, probability, 531-540
time-value of money, 47-48
A/F (equal-payment-series sinking-fund),
62-63
A/P (equal-payment-series capital-recovery),
64-65
discrete compounding of, 52-53, 67
F/A (equal-payment-series compound-amount),
60-62
F/P (single-payment compound-amount), 54-58
interest, 48-49
naming conventions in formulas , 50
P/A (equal-payment-series present-worth),
66-67
P/F (single-payment present-worth), 58-59
relationships between interest formulas, 67-69
simple interest, 50-52
total cash-flow streams, 144-147, 151-153. See
also cash-flow, streams
trees, decision, 411-414
types of value, 439-441

UML (Unified Modeling Language), 37
uncertainty
decision making under, 425
Hurwicz rule, 429-430
Laplace rule, 427
Maximax rule, 428
Maximin rule, 428
Minimax regret rule, 430
payoff matrix, 426
estimation, 347-357, 359-361, 397
Unified Modeling Language (UML), 37
uniform distribution, 537
calculations, 257-259
unit costs
direct-labor-cost method, 252
direct-labor-hour method, 251
direct-material-cost method, 250
unit-of-production depreciation, 228-229
use-value, 440

values

AE(i), 116

assigning, 306

CE(i), 123-124

depreciation, 212
accounting, 213
ACRS, 223-224
actual, 212
book value, 215-216
declining-balance, 218-222
MACRS, 226
methods, 216-218
unit-of-production, 228-229
value-time functions, 214

derivatives, 525-528

earned value, 43
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expectation variance in decision making,
405-406

expected values, 404-405, 416, 419

extrapolation, 523

FW(), 114

Hurwicz rule, 429-430

IRR, 117-119

Laplace rule, 427

linear interpolation, 521-522

Maximax rule, 428

Maximin rule, 428

Minimax regret rule, 430

PB@), 121-122

profit and loss statements, 237
income taxes/net earnings, 239
investment-related expenses, 239
operating expenses, 238
operating income, 237

PW(@), 112-113

rolled-back, 417

salvage, 26
backed up, 166
economic life calculations, 162-163
implied, 165
nonzero, 222
replacement decisions, 172-173

schedule estimation, 351-353

types of, 439-441

variables

decisions, 319-320
increasing, 328
optimization, 332-337

expected value of perfect information, 416

interest in formulas, 50

variance parameters, 405-4006, 538-542. See also

uncertainty

WBS (work breakdown structure), 28-31, 371, 477
checklists, 483
development, 478-479
templates, 480-482

weighting, additive, 451-452

Wellington, Arthur, 6-8

worst-case estimates, 361. See also estimation

Zymurgenics project, 407



