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Piecewise
linear, 323
nonlinear, 324

Pivotal
argument, 191
quantity, 204, 206
statistic, 17

.632 rule, 241
Poisson, 123, 201

distribution, 57, 123, 249
regression, 126–129, 259, 294, 305,

449
Poisson regression, 179
Polynomial kernel, 394, 404
Positive-definite function, 394
Post-selection inference, 327, 407–433
Posterior density, 245, 248
Posterior distribution, 429
Postwar era, 275
Prediction

errors, 225
rule, 217–222

Predictors, 130, 217
Principal components, 374
Prior distribution, 244–253

beta, 249
conjugate, 247–253
coverage matching, 246–247
gamma, 249
normal, 249
objective Bayes, 244
proper, 249

Probit analysis, 118, 126, 134
Propagation of errors, 433
Proper prior, 249
Proportional hazards model, 138,

149–153, 277
Proximal-Newton, 325

q-value, 290
QQ plot, 297
QR decomposition, 321, 332
Quadratic program, 389
Quasilikelihood, 277
Quetelet, Adolphe, 464

R, 186, 281
Random forest, 218, 238, 335–343,

358–361
adaptive nearest-neighbor estimator,

339
leave-one-out cross-validated error,

340

Monte Carlo variance, 341
sampling variance, 341
standard error, 341–342

Randomization, 51–53
Rao–Blackwell, 236, 240
Rate annealing, 372
Rectified linear, 371
Regression, 115
Regression rule, 228
Regression to the mean, 34
Regression tree, 130–134, 277, 359
Regularization, 106, 181, 308, 391, 442

path, 316
Relevance, 300–303
Relevance function, 303
Relevance theory, 307
Reproducing kernel Hilbert space, 387,

396, 404
Resampling, 171

plans, 171–177
simplex, 172, 177
vector, 171

Residual deviance, 293
Response, 130, 217
Ridge regression, 102–107, 218, 314,

338, 343, 384, 393
James–Stein, 276

Ridge regularization, 380
logistic regression, 404

Right-censored, 157
Risk set, 151
RKHS, see reproducing-kernel Hilbert

space
Robbins’ formula, 79, 81, 436, 454
Robust estimation, 182–185
Royal Statistical Society, 464

S language, 281
Sample correlation coefficient, 190
Sample size coherency, 258
Sampling distribution, 322
SAS, 281
Savage, L. J., 36, 37, 53, 207, 243, 261,

465
Scale of evidence

Fisher, 255
Jeffreys, 255

Scheffé
interval, 409, 410, 430
theorem, 411

Score function, 44
Score tests, 311
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Second-order accuracy, 200–203
Selection bias, 34, 421–424
Self-consistent, 156
Separating hyperplane, 387

geometry, 402
Seven-league boots, 463
Shrinkage, 121, 326, 349

estimator, 62, 96, 99, 101, 423
Sigmoid function, 364
Significance level, 284
Simulation, 163–215
Simultaneous confidence intervals,

408–412
Simultaneous inference, 304, 431
Sinc kernel, 454, 459
Single-nucleotide polymorphism, see

SNP
Smoothing operator, 357
SNP, 267
Soft-margin classifier, 390–391
Soft-threshold, 325
Softmax, 367
Spam filter, 121
Sparse

models, 308–333
principal components, 331

Sparse matrix, 326
Sparsity, 331
Split-variable randomization, 338, 343
SPSS, 281
Squared error, 218
Standard candles, 219, 240
Standard error, 163

external, 421
internal, 421

Standard interval, 189
Stein’s

paradox, 110
unbiased risk estimate, 227, 240

Stepwise selection, 309
Stochastic gradient descent, 370
Stopping rule, 33, 426
Stopping rules, 253
String kernel, 397, 398
Strong rules, 326, 332
Structure, 271
Structure matrix, 102, 438
Student t

confidence interval, 409
distribution, 204, 282
statistic, 464

two-sample, 8, 282
Studentized range, 431
Subgradient

condition, 318
equation, 322, 325

Subjective prior distribution, 243
Subjective probability, 243
Subjectivism, 36, 243, 253, 271
Sufficiency, 46
Sufficient

statistic, 69, 118, 122
vector, 69

Supervised learning, 364
Support

set, 389, 390
vector, 389
vector classifiers, 393
vector machine, 329, 387–405

SURE, see Stein’s unbiased risk estimate
Survival analysis, 138–161, 277
Survival curve, 144, 289
SVM

Lagrange dual, 403
Lagrange primal, 403
loss function, 403

Taylor series, 165, 433
Theoretical null, 296
Tied weights, 380
Time series, xvi
Training set, 217
Transformation invariance, 191–193, 246
Transient episodes, 237
Trees

averaging, 359
best-first, 344
depth, 346
terminal node, 132

Tricube kernel, 400, 401
Trimmed mean, 183
Triple-point, xv
True error rate, 219
True-discovery rates, 296
Tukey, J. W., 431, 465
Tukey, J. W., 431
Tweedie’s formula, 422, 432, 454
Twenty-first-century methods, xvi,

281–461
Two-groups model, 288

Uncorrected differences, 424
Uninformative prior, 29, 177, 243, 271
Universal approximator, 363
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Unlabeled images, 377
Unobserved covariates, 298

Validation set, 222
Variable-importance plot, 342–343, 347
Variance, 15
Variance reduction, 335
Velocity vector, 372
Voting, 344

Warm starts, 324, 375
Weak learner, 344, 353
Weight

decay, 368
regularization, 373, 374
sharing, 364, 379

Weighted exponential loss, 356
Weighted least squares, 325
Weighted majority vote, 352
Weights, 364
Wide data, 308, 331
Wilks’ likelihood ratio statistic, 256
Winner’s curse, 34, 421
Winsorized mean, 183
Working response, 325, 332

z.˛/, 196
Zero set, 306
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