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Absolute deviation, average, 187
expected, 292
Alchian, A. A, 209, 219, 307
Algebra, matrix, 154, 156-170
Allais, M., 209, 219, 307
Arrow, Kenneth J., 187, 306
Assets, exogenous, 34, 299
Average absolute deviation, 187
Average return, 15, 43-50
Axion systems, for expected utility, 229
242, 247-250, 333-340
for probability beliefs, 261-267

Beliman, Richard Ernest, 187, 306
Beranek, William, 305
Binary changes, 191

Canceling of chance events, 3, 19
Consumer durables, 208
Corner portfolios, 23-26, 185
Correlation, 30, 32, 60-63, 82, 94, 100,
109-115
among security returns, 5
Correlation coefficient, 19, 86, 101, 114
Cost of living, 6, 34
Covariance, 83-86, 162, 109-113
average, 110
derived, 96-101
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Covariance {Continued),
average, 111
Criteria for selecting portifolios, 5, 6, 210,
286-297
Critical line method, 154, 310-329
computing procedures for, 176-186
converting a simplex program, 330-332
for semi-variance, 198-200
Critical lines, 138, 147-151, 174
Cycling, 181

law of the

Dalkey, Norman, 257
Dantrig, George B, 186, 306
Deviation, average absolute, 187
expected absolute, 292
Distributions, frequency, 3%
log-normal, 52
normal, 17, 52
probability, 39, 189
standard, 17-19, 72-77, 81
symmetric, 189
Diversification, 5, 17, 102, 108, 112, 207,
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Dodd, David L., 28, 30%
Dorfman, Robert, 209, 307
Dougall, Herbert E., 305
Durables, consumer, 298
Dynamic programming, 187, 275-27%
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Efficient combinations of risk and return,
6, 152-153
Efficient portfolios, 6, 22-26, 51, 139-144,
150, 310
Efficient sets, computation of, see Critical
fine method
Electronic computers; 97, 99, 114, 303
Exogenous assets, 34, 299
Expected absolute deviation, 262
Expected loss, 294
Expected utility maximization, 207-210
analysis over time, 243-256
apparent contradictions with reason-
able behavior, 218-225
associated utility functions, 286-297
axioms, axiomatic approach, 228-242,
247-249, 333-340
construction of utility function, 279
intermediate decisions, 226, 250
relation between single and multi-
period analysis, 255256
single period analysis, 211-242
underlying assumptions, 225-228
Expected value, 45-50, 81, 106
of a constant times a random variable,
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of a sum of random variables, 6365
of a weighted sum of random variables,
65-70
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Frank, Marguerite, 187, 306
Frequency distributions, 3%
Frequency of loss, 51
Friedman, Milton, 218, 307

Geometric mean, 116, 120

Gradient methods of maximization, 187
Graham, Benjamin, 28, 303
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Herstein, 1. N., 209, 307
Houthakker, H. S., 305
Hurwicz, Leonid, 187, 306

IMliquidities, 300-303

Inefficient portfolios, 6, 22-26, 129, 142
Inner product, 160

Input information, 8, 28-33, 96, 99, 205
Inverse, 164, 165
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Inverse (Continwed), modification of, 168,
181, 184, 200
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Iso-variance curves, 135, 138

Jordan, David F., 305

Keynes, Jehn Maynard, 257, 307
Koopmans, Tjalling C., 186, 306
Kuhn, H. W., 306, 314

Lambda-E (xg), 175
Latane, Henry A., 305
Legitimate portfolios, 21, 130, 309
Linear programming, 177, 186
Liquidity, 274
Logarithms, 121
mean value of, 120
Log-normal distribution, 52
Loss, average or expected, 187, 201
frequency of, 51
maximum, 15, 186, 293
probahility of, 293
Luce, Duncan R., 209, 307

Malinvaud, E., 209, 307

Manne, A. S., 209, 307

Markowitz, Harry, 181, 186, 187, 218,
305, 307, 312, 313, 317, 332

Marschak, Jacob, 306

Martia, A. J., Jr., 305

Mathematical induction, 69

Matrix algebra, 154, 156-170

Maximization, gradient method of, 187

Maximum loss, 51, 186, 293

Mean, see Expected value

Mean value of the logarithm, 120

Measures of variability, 193

Median, 50, 54

Mevers, H. A., 187, 275, 298, 306

Midpoint, 50

Milnor, John, 209, 307

Mode, 50, 52, 35

Monte Carlo analysis, 187, 201, 298

Monte Carlo programming, 200

Morgenstern, Oskar, 306

Most likely return, 50

Neumann, John von, 306
Non-linear programming, 314
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Normal distribution, 17, 52
Neotation, 57, 77, 91, 133, 172, 235

Orden, Alex, 186, 306

Past returns, analysis of, 38, 43, 58, 71,
73, 80, 01, 94
Perfect computing machine, 206
Portfolio analysis, 3, 205
based on semi-variance, 194-201, 324
choice of analysis, 303
computation of efficient sets, 176-186,
309-332
dummy securities, 172
four-security analysis, 144-151
illustrative nine-security example, 8—
26, 282-285
inputs, see Input information; Security
analysis
involving large numbers of securities,
151
outputs, 19
three-security analysis, 23, 130-144
Portfolio selection problem, mathemati-
cal representation, 170-172; see alse
Portfolio analysis
Portfolios, corner, 23-26, 183
criteria for selecting, 5, 6, 210, 286--297
inefficient, 6, 22-26, 129, 142
legitimate, 21, 130, 309
Probability beliefs, 26-33, 38, 42, 106,
257273
a posteriori, 269
axiomatic analysis, 261-267
nature of, 267-269
relations among, 38, 71, 76, 89, 91, 54
Probability distributions, 39, 189
Probability of loss, 293
Profitability lines, 196
Profitability polygons, 196
Programming, dynamic, 187, 275-279
linear, 177, 186
non-linear, 314
quadratic, 187

Quadratic approximations, and the E, V
analysis, 285
to logarithm, 121-125
to (1 + R)™, 282-285
to (1 + RY'%, 282-285
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Quadratic programming, 187

Raifta, Tfoward, 209, 307
Ramsey, Frank Plumpton, 257, 307
Random variables, 38, 75
average of, 104-115
independent, 85
multiplied by a constant, 55
uncorrelated, 85, 93, 103-105
Rate of growth, 116, 124, 125
Rational man, 206, 213
Reftections of probability distributions,
189
Return, 6, 12-14, 152-153
average, 15, 43-50
most likely, 50
past, analysis of, 38, 43, 58, 71, 73, 89,
91, 04
Riley, Vera, 186, 306
Risk, 4, 6, 15, 102, 152-153
variance vs. semi-variance, 193
Roy, A. D., 305

Samuelson, Paul A., 209, 307

Savage, Leonard J., 207, 209, 218, 257,
269, 307

Security analysis, security analyst, 4, 28,
96, 114, 206

Semi-deviation, semi-variance, 77, 188—
201, 290, 204, 324

Shackle, G. L. S., 209, 257, 263, 307

Short sales, 132

Skewness, 190

Solow, Robert M., 209, 307

Standard deviation, 17-19, 72-77, 81;
see also Variance

Subspaces, 145-147, 151

Sum of first N numbers, 102

Summation sign, 1535

Sure thing principle, 263

Symmetric distributions, 189

Taxes, 6, 34, 302
Transpose matrix, 163
Tucker, A, W., 306, 314

Uncertainty, se¢ Risk

Uncorrelated random variables, 85, 93,
163

Unit cross, 174, 176
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Unit matrix, 164
Uspensky, J. V., 305

Variability, see Risk
Variables, random, see Random variables
Variance, 19, 72-77, 81, 107
contribution of a particular securely
to, 112-114
of a constant times a random variable,
79
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Variance {Continued}, of 3 sum of randem
variables, 86, 89
of a weighted sum, 88, 90, 94
Vectors, 157

Weston, John Frederick, 305
Wold, H., 209, 307
Wolfe, Philip, 186, 187, 306, 330

Zero matrix, 158, 162



