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INDEX

A

Absolute Loss, 121

Absolute Value Inequalities, 44
Absolute Value Rules, 44
Addition Law, 228

Aggregate Price Indices, 93
Algebra, 26

Algebraic Expression, 26
Alternative Hypothesis (HA), 249
Anova, 257, 319

Annuities, 110

Annuity Due, 110

ARDL, 338

Arithmetic Operations with Complex
Numbers, 293

Arithmetic Progression, 77
Arithmetic Series, 77

Assignment Model, 166
Associativity, 12

Autocorrelation, 327

B

Base-10 Logarithms, 32

Bayesian Decision Trees, 153

Bayes’ Theorem, 235

Bearings, 305

BIDMAS, 26

Binomial Experiment, 243

Binomial Probability Distribution, 242
Binomial Probability Function, 243
Break-even Point, 121

C

Capital Constraints, 144

Capital Rationing, 141

Cardinality, 12

Cartesian Components of a Vector, 310
Cash Discount, 118

Central Limit Theorem, 250

Central Tendency, 215

Chi-Square Test of Goodness of Fit, 254
Chi-Square Test of Independence, 256
Chi-Square Tests, 254

Coefficient of Determination, 264
Coefficient of Variation, 220
Collinearity (lying on a straight line),
313

Cointegration Tests, 342

Combination with Repetition, 89
Combinations, 88

Combinations without Repetition, 89
Commutativity, 12

Common Difference, 77

Common Ratio, 79

Complement of a Set, 11

Completing the Square, 48

Compound Interest, 106
Conditional Probability, 230
Confidence Interval, 250
Consumer Price Index (CPI) and
Inflation, 96

Contingency, 21

Contingency Table, 256
Contingent Projects, 124
Continuous Growth, 36
Continuous Probability Distributions,
247

Continuous Random Variable, 240
Continuous Compounding, 108
Contrast Analysis, 153

Correlation Coefficient, 221, 265, 327
Covariance, 221

Critical Activity, 178

Critical Inquiry, 12

Critical Path, 178

Critical Path Method, 179

Cubic Functions, 26

D

Data Analysis Toolpak, 319
Decision Analysis, 148

Decision Trees, 153

Decision Nodes, 153
Degenerate Solution, 159
Degeneracy in Transportation
Problems, 165

Dependent Events, 230
Dependent Variable, 70, 262
Descriptive Statistics, 319
Difference of Cubes, 26
Discrete Growth, 36

Discrete Probability Distributions, 240
Discrete Random Variable, 240
Discount, 116

Discounted Cash Flow Technique, 124
Discounted Payback Period, 126
Discriminant, 52

Disjunction, 20

Distribution Method, 159
Distributivity, 12

Duality Principle, 23
Durbin-Watson, 327

E

Earliest Start Time (EST), 180
Econometric Analysis, 327
Effective Rate of Interest, 107
Elimination Method, 58
Elevation and Depression, 307
Empty Set, 10

Equal Sets, 10

Equilibrium Price, 55



Equilibrium Prices, 67

Equivalence, 20

Eviews, 327

Excel, 319

Expected Monetary Value (EMV), 150
Expected Opportunity Loss (EOL), 150
Expected Value, 240

Expected Value of Perfect Information
(EVPI), 150

Exponential Equations, 34
Exponential Form, 296

Exponential Smoothing, 275
Exponential Distribution, 202

F

Factorial, 85

Factorization, 28

Factoring, 48

FIFO (First In, First Out), 201
Fischer’s Price Index, 94

Finite and Infinite Sets, 10
Finite Sequence, 77

Fixed Effects, 340

Free-hand Projection Method, 273
Frequency Distribution, 223
Future Value of an Annuity, 110

G

Gantt Chart, 190

GARCH, 338

Geometric Progression, 79
Geometric Series, 79
GMM, 341

Graphical Method, 60, 130
Gradient, 40

Growing Perpetuity, 113
Grouped Data, 223

H

Hard Capital Rationing, 141

Holding or Carrying Costs, 170

Human Development Index (HDI), 100
Hurwicz Criterion, 149

Hypothesis Testing, 249

I

Identities, 70

Independent Events, 230
Independent Projects, 124
Independent Variable, 70, 262
Indices, 31

Inequalities on a Number Line, 44
Inflation, 124

Inverse, Converse, and Contrapositive,
22

Intersection of Sets, 11
Interpolation Method, 130
Inter-temporal Dependencies, 144
Inverse, 22

IS Curve, 74
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IS-LM Analysis, 74

Item Replacement Policy, 207

Item Replacement Policy with Sudden
Failure, 210

K
Kendall’s Notation, 202

L

Laspeyres Price Index, 94

Law of Sines/Cosines, 304

Law of Total Probability, 230
Lead Time, 171, 183

Least Common Denominator (LCD), 38
Least Cost Scheduling (Project
Crashing), 186

Least Squares Method, 262
Level Perpetuity, 113

Linear Programming (LP), 144
Linear Regression Analysis, 277
Liquidity Preference, 124

LIFO (Last In, First Out), 201
Link and Chain Relatives, 91
Logarithmic Equations, 35
Logarithms, 32

M

Marshall-Edgeworth Price Index, 94
Mathematics of Growth Rates, 36
Mathematical Proof Technique, 284
Mean, 215

Measures of Association, 221
Measures of Location, 215

Measures of Variability, 219
Mid-Point of a Line Segment, 287
Minmax (Regret or Salvage) Criterion,
149

Monte Carlo Method, 196

Multiple Regression, 267, 319, 327
Multidimensional Headcount Ratio
(H), 101

Multidimensional Poverty Index, 101
Mutually Exclusive Events, 228

N

Natural Logarithms, 32
Negation, 20

Negation of Propositions, 22
Net Operating Profit After Taxes
(NOPAT), 138

Net Present Value, 127, 136

Net Price, 116

North-West Corner Rule, 159
Null Hypothesis (Ho), 249

(0]

OLS, 338

Operating Expenses, 121
Operating Income Before Taxes
(OIBT), 138
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Ordinary Annuity, 110
Ordinary Dating Method, 118

P

Paasche Price Index, 94

Partial Payments, 119

Payback Period, 125

Permutation where Some Items are
Identical, 87

Permutations, 86

Permutations when Repetition is
Allowed, 86

Perpetuity, 113

Pessimism (Maximin) Criterion, 149
Poisson Probability Distribution, 245
Polar Form, 296

Population Mean, 215

Power Set, 10

Present Value of an Annuity, 112
Principle of Mathematical Induction,
284

Profit Function, 57

Profitability Index (PI), 133

Project Scheduling, 180

Q

Quantity or Volume Relatives, 91
Quartiles, 217

Queuing Theory, 193

Quadratic Formula, 49
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R

Random Effects, 339
Random Variables, 240
Rate of Markup, 121
Regression, 262
Replacement Analysis, 207
Replacement Policy for Items that Fail,
210

Revenue Function, 56
Risk, 124

Rollback Procedure, 149

S

Sample Mean, 215
Sample Space, 225
Stata, 331

SPSS, 324

Sums of Cubes, 26
Superlative Indices, 94

T

Tautology, 21

Time Series Analysis, 271, 327
Total Sum of Squares (SST), 264
Two-tailed Test, 249

U

Union of Sets, 11
Unit Root, 338
Universal Set, 11



Standard Normal Distribution

Example: For z = —1.16, the cumulative probability is 0.123.

z 00 01 02 .03 04 05 06 07 .08 09
=30 0013 0013 L0013 20012 0012 0011 0011 0011 0010 0010
—-2.9 L0019 0018 0018 0017 0016 0016 0015 0015 0014 0014
—2.8 0026 0025 0024 .0023 0023 0022 L0021 .0021 0020 0019
2.7 .0035 0034 0033 .0032 20031 0030 0029 .0028 0027 0026
-2.6 0047 0045 0044 0043 0041 0040 .0039 {0038 0037 0036
—25 L0062 0060 0059 0057 0055 0054 L0052 {0051 0049 L0048
—2.4 0082 0080 0078 0075 0073 0071 L0069 20068 0066 0064
—23 0107 0104 0102 0099 0096 .0094 0091 0089 0087 0084
—22 0139 0136 0132 0129 0125 0122 0119 0116 0113 0110
=21 20179 0174 0170 0166 L0162 0158 0154 L0150 0146 0143
—-2.0 0228 0222 0217 0212 0207 0202 0197 0192 0188 0183
—-1.9 0287 0281 0274 0268 0262 .0256 0250 0244 0239 0233
—1.8 {0359 0351 0344 0336 0329 L0322 0314 0307 0301 0294
-7 0446 0436 0427 0418 0409 0401 0392 0384 0375 0367
=16 {0548 0537 0526 .0516 0505 0495 {0485 0475 0465 .0455
=15 (0668 0655 0643 .0630 0618 0606 10594 0582 0571 .0559
—1.4 {0808 0793 0778 0764 0749 0735 0721 0708 0694 0681
—=1.3 0968 0951 0934 0918 0901 {0885 {0869 0853 (0838 0823
—1.2 1151 1131 1112 1093 1075 1056 1038 1020 1003 0985
—1.1 1357 1335 1314 1292 1271 1251 1230 1210 1190 L1170
—-1.0 1587 1562 1539 1515 1492 1469 1446 1423 1401 L1379

-9 1841 1814 1788 1762 1736 711 1685 1660 1635 .1ell
—.8 22119 2090 .2061 2033 2005 1977 1949 1922 1894 1867
-7 2420 12389 2358 2327 12296 2266 2236 2206 2177 2148
-6 2743 2709 2676 2643 -2611 2578 2546 2514 2483 2451
-5 3085 3050 3015 2981 .2946 2912 2877 2843 2810 2776
3446 3409 3372 3336 23300 3264 3228 3192 3156 3121

3821 3783 3745 3707 3669 3632 3594 3557 3520 3483

4207 4168 4129 4090 4052 4013 3974 3936 3897 3859

4602 4562 4522 4483 A4 4404 4364 4325 4286 4247

5000 4960 4920 4880 4840 4801 4761 4721 4681 4641

z 00 01 02 03 .04 05 06 07 .08 .09
.0 5000 .5040 5080 5120 5160 5199 5239 5279 5319 5359
1 5398 5438 5478 5517 5557 53596 5636 5675 S714 5753
2 5793 .5832 5871 5910 .5948 5987 6026 L6064 6103 6141
3 6179 .6217 6255 6293 6331 6368 6406 .6443 6480 6517
4 6554 .6591 6628 6664 6700 6736 6772 6808 6844 6879
.5 6915 .6950 L6985 7019 7054 JT088 7123 7157 7190 7224
6 7257 7291 7324 7357 7389 7422 7454 7486 517 7549
T 7580 L7611 7642 7673 7704 7734 T764 7794 7823 7852
8 7881 .7910 7939 7967 7995 .8023 8051 .8078 8106 8133
9 8159 8186 8212 8238 8264 8289 8315 8340 8365 8389

1.0 8413 .8438 8461 8485 8508 .8531 8554 8577 .8599 8621

1.1 8643 B665 .8686 .8708 .8729 8749 8770 8790 .8810 .8830

1.2 8849 8869 8888 8907 8925 8944 8962 8980 8997 9015

1.3 9032 .9049 9066 9082 9099 9115 9131 9147 9162 9177

1.4 9192 9207 9222 9236 9251 9265 9279 9292 9306 9319

1.5 9332 9345 9357 9370 9382 9394 9406 9418 9429 9441

1.6 9452 .9463 9474 9484 9495 9505 9515 .9525 .9535 9545

1.7 9554 9564 9573 9582 9591 9599 9608 9616 9625 9633

1.8 9641 9649 9656 9664 9671 9678 9686 9693 9699 9706

1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767

2.0 9772 9778 9783 9788 9793 9798 9803 9808 9812 9817

21 9821 9826 9830 9834 9838 9842 9846 9850 9854 9857

22 9861 9864 9868 9871 9875 9878 9881 9884 9887 9890

23 9893 9896 9898 9901 9904 9906 9909 9911 9913 9916

24 9918 9920 9922 9925 9927 9929 9931 19932 9934 9936

2.5 9938 19940 9941 9943 9945 9946 29948 9949 9951 9952

2.6 9953 9955 9956 9957 9959 9960 9961 9962 9963 9964

27 9965 9966 9967 9968 9969 9970 9971 9972 9973 9974

2.8 9974 9975 9976 9977 9977 9978 9979 9979 9980 9981

29 .9981 L9982 9982 9983 0984 9984 9985 .9985 9986 9986

3.0 9987 9987 9987 9988 9988 9989 9989 .9989 9990 9990
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t Distribution
Example: With 18 degrees of freedom at 0.10, ty 1 = 1.33
Degrees =t
of Freedom 20 10 .05 025 01 005
1 1.376 3.078 6.314 12.706 31.821 63.656
2 1.061 1.886 2.920 4.303 6.965 9.925
3 978 1.638 2.353 3.182 4.541 5.841
4 941 1.533 2132 2.776 3.747 4.604
5 920 1.476 2015 2,571 3.365 4.032
6 906 1.440 1.943 2.447 3.143 3.707
7 896 1415 1.895 2.365 2.998 3.499
8 889 1.397 1.860 2.306 2.896 3.355
9 883 1.383 1.833 2.262 2.821 3.250
10 879 1.372 1.812 2.228 2764 3.169
11 876 1.363 1.796 2.201 2718 3.106
12 873 1.356 1.782 2.179 2.681 3.055
13 870 1.350 1.771 2.160 2.650 3.012
14 868 1.345 1.761 2.145 2.624 2977
15 866 1.341 1.753 2.131 2.602 2.947
16 865 1.337 1.746 2,120 2.583 2.921
17 863 1.333 1.740 2.110 2.567 2.898
18 862 1.330 1.734 2.101 2.552 2.878
19 861 1.328 1.729 2.093 2.539 2.861
20 860 1.325 1.725 2.086 2.528 2.845
21 859 1.323 1.721 2.080 2518 2.831
22 858 1.321 1.717 2.074 2.508 2.819
23 858 1.319 1.714 2.069 2.500 2.807
24 857 1.318 1.711 2.064 2492 2.797

Chi-Square Distribution
Example: With 12 degrees of freedom at 0.05, x2 05 = 28.3

Degrees
of Freedom 995 99 975 95 90 10 05 025 01 005
1 000 000 001 .004 016 2.706 3841 5.024 6.635 7.879
2 010 .020 051 103 211 4.605 5.991 7378 9210 10597
3 072 115 216 352 584 6251 7.815 9348 11345 12838
4 207 297 484 711 1.064 7779 9.488 11,143 13277 14.860
5 412 554 831 L.145 1610 923  1L070 12832 15086 16750

6 676 872 1.237 1.635 2204 10645 12592 14449 16812 18548
7 989 1.239 1.690 2167 2833 12017 14067 16013 18475 20278
8§ 1344 1.647 2180 2733 3490 13362 15507 17535 20090  21.955
9 1735 2088 2700 3325 4168 14684 16919 19023 21666  23.589
0 2.156 2558 3247 3.940 4865 15987 18307 20483 23209 25188

11 2,603 3.053 3816 4.575 5578 17275 19.675 21920 24725 26757
12 3.074 3571 4404 5.226 6304 18549 21026 23337 26217 28300
13 3.565 4.107 5.009 5.892 7.041 19812 22362 24736 27.688  29.819
14 4.075 4.660 5629 6.571 7790 21064 23.685 26119 29.141 31319
15 4.601 5229 6.262 7.261 8547 22307 2499 27488 30578  32.801
16 5.142 5812 6.908 7.962 9312 23542 26296 28845 32000 34.267
17 5.697 6.408 7564 8672 10085 24769 27587  30.191 33409 35718
18 6.265 7015 8.231 9390 10865 25989 28869  31.526 34805  37.156
19 6.844 7633 8907 10117 11651 27204  30.144 32852 36191 38582
20 7434 8.260 9.591 10851 12443 28412 31410 34170 37.566  39.997
21 8.034 8897 10283 11591 13240 29615 32671 35479 38932 41401
22 8.643 9542 10982 12338 14041 30813 33924 36781 40289 42796
23 9260 10196 11689  13.091  14.848 32007 35172 38076 41638 44181

24 9886 10856 12401 13848 15659 33196 36415 39364 42980  45.558
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F Distribution (a = 0.05)
Example: With 12 numerator degrees of freedom, 40 denominator degrees of
freedom, at 0.05, Fy g5 = 2.00
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