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ratoire d’algorithmique, École Polytechnique Fédérale de Lau-
sanne, Lausanne, Switzerland. Available from algo.epfl.ch/.

Sipser, M., and Spielman, D. A. (1996) Expander codes. IEEE
Trans. Info. Theory 42 (6.1): 1710–1722.

Skilling, J. (1989) Classic maximum entropy. In Maxi-
mum Entropy and Bayesian Methods, Cambridge 1988 , ed. by
J. Skilling. Kluwer.

Skilling, J. (1993) Bayesian numerical analysis. In Physics and
Probability , ed. by W. T. Grandy, Jr. and P. Milonni. Cam-
bridge Univ. Press.



Copyright Cambridge University Press 2003. On-screen viewing permitted. Printing not permitted. http://www.cambridge.org/0521642981

You can buy this book for 30 pounds or $50. See http://www.inference.phy.cam.ac.uk/mackay/itila/ for links.

Bibliography 619

Skilling, J., and MacKay, D. J. C. (2003) Slice sampling – a
binary implementation. Annals of Statistics 31 (3): 753–755.
Discussion of Slice Sampling by Radford M. Neal.

Slepian, D., and Wolf, J. (1973) Noiseless coding of correlated
information sources. IEEE Trans. Info. Theory 19: 471–480.

Smola, A. J., and Bartlett, P. (2001) Sparse Greedy Gaus-
sian Process Regression. In Advances in Neural Information
Processing Systems 13 , ed. by T. K. Leen, T. G. Diettrich, and
V. Tresp, pp. 619–625. MIT Press.

Spiegel, M. R. (1988) Statistics. Schaum’s outline series.
McGraw-Hill, 2nd edition.

Spielman, D. A. (1996) Linear-time encodable and decod-
able error-correcting codes. IEEE Trans. Info. Theory 42

(6.1): 1723–1731.
Sutton, R. S., and Barto, A. G. (1998) Reinforcement Learn-

ing: An Introduction. MIT Press.
Swanson, L. (1988) A new code for Galileo. In Proc. 1988 IEEE

International Symposium Info. Theory , pp. 94–95.
Tanner, M. A. (1996) Tools for Statistical Inference: Methods

for the Exploration of Posterior Distributions and Likelihood
Functions. Springer Series in Statistics. Springer, 3rd edition.

Tanner, R. M. (1981) A recursive approach to low complexity
codes. IEEE Trans. Info. Theory 27 (5): 533–547.

Teahan, W. J. (1995) Probability estimation for PPM. In
Proc. NZCSRSC’95 . Available from citeseer.nj.nec.com/

teahan95probability.html.
ten Brink, S. (1999) Convergence of iterative decoding. Elec-

tronics Letters 35 (10): 806–808.
ten Brink, S., Kramer, G., and Ashikhmin, A., (2002) Design

of low-density parity-check codes for multi-antenna modulation
and detection. Submitted to IEEE Trans. on Communications.

Terras, A. (1999) Fourier Analysis on Finite Groups and Ap-
plications. Cambridge Univ. Press.

Thomas, A., Spiegelhalter, D. J., and Gilks, W. R. (1992)
BUGS: A program to perform Bayesian inference using Gibbs
sampling. In Bayesian Statistics 4 , ed. by J. M. Bernardo,
J. O. Berger, A. P. Dawid, and A. F. M. Smith, pp. 837–842.
Clarendon Press.

Tresp, V. (2000) A Bayesian committee machine. Neural Com-
putation 12 (11): 2719–2741.

Urbanke, R., (2001) LdpcOpt – a fast and accurate degree distri-
bution optimizer for LDPC code ensembles. lthcwww.epfl.ch/
research/ldpcopt/.

Vapnik, V. (1995) The Nature of Statistical Learning Theory .
Springer.

Viterbi, A. J. (1967) Error bounds for convolutional codes and
an asymptotically optimum decoding algorithm. IEEE Trans.
Info. Theory IT-13: 260–269.

Wahba, G. (1990) Spline Models for Observational Data. Society
for Industrial and Applied Mathematics. CBMS-NSF Regional
Conf. series in applied mathematics.

Wainwright, M. J., Jaakkola, T., and Willsky, A. S. (2003)
Tree-based reparameterization framework for analysis of sum-
product and related algorithms. IEEE Trans. Info. Theory 45

(9): 1120–1146.
Wald, G., and Griffin, D. (1947) The change in refractive

power of the eye in bright and dim light. J. Opt. Soc. Am.
37: 321–336.

Wallace, C., and Boulton, D. (1968) An information measure
for classification. Comput. J. 11 (2): 185–194.

Wallace, C. S., and Freeman, P. R. (1987) Estimation and
inference by compact coding. J. R. Statist. Soc. B 49 (3): 240–
265.

Ward, D. J., Blackwell, A. F., and MacKay, D. J. C. (2000)
Dasher – A data entry interface using continuous gestures and
language models. In Proc. User Interface Software and Tech-
nology 2000 , pp. 129–137.

Ward, D. J., and MacKay, D. J. C. (2002) Fast hands-free
writing by gaze direction. Nature 418 (6900): 838.

Welch, T. A. (1984) A technique for high-performance data
compression. IEEE Computer 17 (6): 8–19.

Welling, M., and Teh, Y. W. (2001) Belief optimization for
binary networks: A stable alternative to loopy belief propaga-
tion. In Uncertainty in Artificial Intelligence: Proc. Seventeenth
Conf. (UAI-2001), pp. 554–561. Morgan Kaufmann.

Wiberg, N. (1996) Codes and Decoding on General Graphs.
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Monte Carlo, see Monte Carlo

methods
Newton–Raphson, 303, 441
perfect simulation, 413
sum–product, 336
Viterbi, 340

Alice, 199
Allais paradox, 454
alphabetical ordering, 194
America, 354
American, 238, 260
amino acid, 201, 204, 279, 362
anagram, 200

annealing, 379, 392, 397
deterministic, 518
importance sampling, 379

antiferromagnetic, 400
ape, 269
approximation

by Gaussian, 2, 301, 341, 350,
496

Laplace, 341, 547
of complex distribution, 185, 282,

364, 422, 433
of density evolution, 567
saddle-point, 341
Stirling, 1
variational, 422

arabic, 127
architecture, 470, 529
arithmetic coding, 101, 110, 111

decoder, 118
software, 121
uses beyond compression, 118,

250, 255
arithmetic progression, 344
arms race, 278
artificial intelligence, 121, 129
associative memory, 468, 505, 507
assumptions, 26, 50
astronomy, 551
asymptotic equipartition, 80, 384

why it is a misleading term, 83
Atlantic, 173
AutoClass, 306
automatic relevance determination,

532, 544
automobile data reception, 594
average, 26, see expectation
AWGN, 177

background rate, 307
backpropagation, 473, 475, 528, 535
backward pass, 244
bad, see error-correcting code
Balakrishnan, Sree, 518
balance, 66
Baldwin effect, 279
ban (unit), 264
Banburismus, 265
band-limited signal, 178
bandwidth, 178, 182
bar-code, 262, 399
base transitions, 373
base-pairing, 280
basis dependence, 306, 342
bat, 213, 214

battleships, 71
Bayes’ theorem, 6, 24, 25, 27, 28,

48–50, 53, 148, 324, 344,
347, 446, 493, 522

Bayes, Rev. Thomas, 51
Bayesian belief networks, 293
Bayesian inference, 26, 346, 457
BCH codes, 13
BCJR algorithm, 330, 578
bearing, 307
Belarusian, 238
belief, 57
belief propagation, 330, 557, see

message passing and
sum–product algorithm

Benford’s law, 446
bent coin, 1, 30, 38, 51, 76, 113, 307
Berlekamp, Elwyn, 172, 213
Bernoulli distribution, 117
Berrou, C., 186
bet, 200, 209, 455
beta distribution, 316
beta function, 316
beta integral, 30
Bethe free energy, 434
Bhattacharyya parameter, 215
bias, 345, 506

in neural net, 471
in statistics, 306, 307, 321

biexponential, 88, 313, 448
bifurcation, 89, 291, 426
binary entropy function, 2, 15
binary erasure channel, 148, 151
binary images, 399
binary representations, 132
binary symmetric channel, 4, 148,

151, 211, 215, 229
binding DNA, 201
binomial distribution, 1, 311
bipartite graph, 19
birthday, 156, 157, 160, 198, 200
bit, 3, 73
bit (unit), 264
bits back, 104, 108, 353
bivariate Gaussian, 388
black, 355
Bletchley Park, 265
Blind Watchmaker, 269, 396
block code, 9, see source code or

error-correcting code
block-sorting, 121
blood group, 55
blow up, 306
blur, 549
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