
 

P1: KRU/IRP

irbook CUUS232/Manning 978 0 521 86571 5 May 27, 2008 12:8

Bibliography

We use the following abbreviated journal and conference names in the bibliography:

CACM Communications of the Association for Computing Machinery.
IP&M Information Processing and Management.
IR Information Retrieval.
JACM Journal of the Association for Computing Machinery.
JASIS Journal of the American Society for Information Science.
JASIST Journal of the American Society for Information Science and Technology.
JMLR Journal of Machine Learning Research.
TOIS ACM Transactions on Information Systems.
Proc. ACL Proceedings of the Annual Meeting of the Association for Computational

Linguistics. Available from: http://www.aclweb.org/anthology-index/
Proc. CIKM Proceedings of the Conference on Information and Knowledge Manage-

ment.
Proc. ECIR Proceedings of the European Conference on Information Retrieval.
Proc. ECML Proceedings of the European Conference on Machine Learning.
Proc. ICML Proceedings of the International Conference on Machine Learning.
Proc. IJCAI Proceedings of the International Joint Conference on Artificial Intelli-

gence.
Proc. INEX Proceedings of the Initiative for the Evaluation of XML Retrieval.
Proc. KDD Proceedings of the ACM SIGKDD International Conference on Know-

ledge Discovery and Data Mining.
Proc. NIPS Proceedings of the Neural Information Processing Systems Conference.
Proc. PODS Proceedings of the ACM Conference on Principles of Database Systems.
Proc. SDAIR Proceedings of the Annual Symposium on Document Analysis and In-

formation Retrieval.
Proc. SIGIR Proceedings of the Annual International ACM/SIGIR Conference on Re-

search and Development in Information Retrieval. Available from: http://www.sigir.
org/proceedings/Proc-Browse.html

Proc. SPIRE Proceedings of the Symposium on String Processing and Information
Retrieval.

Proc. TREC Proceedings of the Text Retrieval Conference.
Proc. UAI Proceedings of the Conference on Uncertainty in Artificial Intelligence.
Proc. VLDB Proceedings of the Very Large Data Bases Conference.
Proc. WWW Proceedings of the International World Wide Web Conference.

Aberer, Karl. 2001. P-grid: A self-organizing access structure for P2P information sys-
tems. In Proc. International Conference on Cooperative Information Systems, pp. 179–
194. Springer.

441



 

P1: KRU/IRP

irbook CUUS232/Manning 978 0 521 86571 5 May 27, 2008 12:8

442 Bibliography

Aizerman, Mark A., Emmanuel M. Braverman, and Lev I. Rozonoér. 1964. Theoret-
ical foundations of the potential function method in pattern recognition learning.
Automation and Remote Control 25:821–837. [319]

Akaike, Hirotugu. 1974. A new look at the statistical model identification. IEEE Trans-
actions on automatic control 19(6):716–723. [345]

Allan, James. 2005. HARD track overview in TREC 2005: High accuracy retrieval from
documents. In Proc. TREC. [160]

Allan, James, Ron Papka, and Victor Lavrenko. 1998. On-line new event detection
and tracking. In Proc. SIGIR, pp. 37–45. ACM Press. doi: http://doi.acm.org/10.1145/
290941.290954. [367]

Allwein, Erin L., Robert E. Schapire, and Yoram Singer. 2000. Reducing multi-
class to binary: A unifying approach for margin classifiers. JMLR 1:113–141. url:
www.jmlr.org/papers/volume1/allwein00a/allwein00a.pdf. [292]

Alonso, Omar, Sandeepan Banerjee, and Mark Drake. 2006. GIO: A semantic web
application using the information grid framework. In Proc. WWW, pp. 857–858.
ACM Press. doi: http://doi.acm.org/10.1145/1135777.1135913. [344]
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A/B test, 156
Accents, 27–28
Access control lists, 74
Accumulator, 103, 115
Accuracy, 143
Active learning, 309
Add-one smoothing, 240
Ad hoc retrieval

defined, 4–5
evaluation of, 139–141
machine learning methods, 314–318,

320
Adjacency tables, 417
Adjusted Rand index, 330
Adversarial information retrieval, 392
Akaike information criterion (AIC), 337
Algebra, linear, review, 369–373
Algorithmic search, 393
Anchor text, 389, 422–423
Any-of classification, 238, 281
Auxiliary index, 71
Average-link clustering, 350, 356–358

Back queues, 412–415
Bag of words model. See also Unigram

language model
defined, 107, 113–114

Balanced F measure, 144. See also F
measure

Bayes error rate, 277
Bayesian networks, 215–216
Bayesian prior, 208, 210
Bayesian smoothing, 226
Bayes Optimal Decision Rule, 203
Bayes risk, 203
Bayes’ Rule, 202
Bernoulli model, 243–251
Best-merge persistence, 355
Bias, 286

Bias-variance tradeoff, 284–289, 292
Biclustering, 345
Bigram language model, 221–222
Binary Independence Model (BIM),

204–212, 229–230
Binary search tree, 46, 47
Biword indexes, 36–38
Blind relevance feedback, 171–172
Blocked sort-based indexing algorithm

(BSBI), 63–66, 75
Blocked storage described, 85–87
Blogs, 178
BM25 weights, 213–215
Boolean retrieval

defined, xvi
model, 4
principles, 3–6
query processing, 9–13
ranked retrieval vs., 13–16
tokenization, 26
vector space model interactions, 136

Boosting, 264
Bottom-up clustering. See hierarchical

agglomerative clustering (HAC)
Bowtie structure, WWW, 389
Break-even point, 148, 261, 306
BSBI (blocked sort-based indexing

algorithm), 66, 75
B-trees, 47–48
Buckshot algorithm, 366
Buffer, 62

Caching
compression and, 78
defined, 62
in search systems, 135, 409, 411
variable length arrays and, 9

Capitalization, 26
Capture-recapture method, 396–400

469
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Cardinality in clustering, 327, 336–338
Case-folding, 26
CAS topics, 193
Category, 237
Centroid-based classification, 291
Centroids

defined, 331
HAC, 350, 358–359
Rocchio classification, 269, 271

Chaining in clustering, 352
Chain rule, 202
Champion lists, 127–128
Character sequence decoding, 18–21
χ 2 feature selection, 256, 258
Chinese, 23–24, 47
Class boundary, 279
Classes

defined, 238
maximum a posteriori, 239

Classification. See also Text classification
any-of, 281
centroid-based, 291
defined, 234, 235
kNN (See k nearest neighbor

classification (kNN))
multivalue, 281
one-of, 282
one-versus-all, 303
Rocchio (See Rocchio classification)

Classification function, 237
Classifiers

choosing, 308–309
defined, 237
performance, improving, 309–313
two-class, 259, 267, 292

CLEF collection, 142
Click spam, 394
Clickstream mining, 172
Clickthrough log analysis, 156, 172
Cliques, 351
Cloaking, in spamming, 391
Cluster-based classification, 291
Cluster hypothesis, 322–323, 325, 344
Clustering

average-link, 350, 358
cardinality in, 327, 338
centroid-based, 362, 367
chaining in, 352
complete-link HAC, 360
divisive, 362–363
exclusive vs. exhaustive, 327
flat (See Flat clustering)
function notations, xi
group-average agglomerative, 350,

358, 360, 362, 367

hard, 322
hierarchical, 346 (See also Hierarchical

clustering)
minimum variance, 367
model-based, 338–342
optimal, 362
overview, 322–326
single-link HAC, 359, 360, 362
spectral, 368
top-down, 363

Clusters
defined, 68, 321
labeling, 363–365, 367–368
pruning, 129–131

Co-clustering, 345
Collections

clustering, 325
defined, 4
frequency, 25, 108–109
residual defined, 171
statistics, large, 75

Combination schemes, 40–42
Combination similarity, 347, 351,

360
Complete-linkage clustering. See

Complete-link clustering
Component coverage, 193–194
Compound nouns, 24
Compound-splitter, 24
Compression

of dictionaries, 82–87, 102
of docIDs, 88
lossless/lossy, 80
parameter-free, 92
parameterized, 98
of postings list, 87–95

Compression/indexes
Heaps’ law, 80–82, 276–277
overview, 78
Zipf’s law, 82–83

Concept drift, 249
Conditional independence assumption,

246
Confusion matrix, 283
Connected components, 351
Connectivity queries, 416
Connectivity servers, 419
Content management systems, 77
Content seen module, 410–411
Context, XML, 181
Context resemblance, 190
Contiguity hypothesis, 266
Continuation bit, 89
Corpus, 4
Cosine similarity, 111, 112, 121, 344



 

P1: KRU/IRP

irbook CUUS232/Manning 978 0 521 86571 5 May 27, 2008 12:8

Index 471

CO topics, 193
CPC (cost per click), 393
CPM (cost per mil), 393
Cranfield collection, 141–142
Cross-entropy, 232
Cross-language information retrieval,

142, 384
Cumulative gain, 149

Databases
communication with, 77
relational, 178–179, 197

�-codes, 96, 98
Decision boundaries

defined, 269
kNN, 274

Decision hyperplanes, 267, 278
Decision trees, 261
Dendrograms

complete-link clustering, 352
described, 347, 348

Development sets, 262
Development test collection, 141
Diacritics, 28
Dice coefficient, 150
Dictionaries

compression of, 87, 102
in inverted indexes, 5–7
search structures for, 45–47

Differential cluster labeling, 365
Digital libraries, 178
Discrete-time stochastic processes, 425
Disk seek, 62
Distortion, 336
Distributed crawling, 419
Distributed index, 68
Distributed indexing, 67–70, 415–416
Distributed information retrieval, 70, 416
Divisive clustering, 363
DNS resolution, 411–412
DNS resolution module, 408
DNS server, 411
DocIDs

compression of, 88
in inverted indexes, 7
in postings list intersection

operations, 10
Document-at-a-time scoring, 129
Document collection. See Collections
Document likelihood model, 231
Document-partitioned index, 68
Documents

character sequence decoding, 21
classification of (See Text classification)
defined, 4

delineation of, 21
frequency defined, 7
function notations, xi
partitioning, 416
relevant, retrieving, xvii
unit, choosing, 20–21
vector, defined, 109–110

Document space, 237
Document zones, 312–313
Doorway pages, 392
Dot products

described, 110–113
in SVMs, 298

Duplicate elimination modules, 408
Dynamic indexing, 71
Dynamic summary, 157

East Asian languages, 43. See also
Chinese; Japanese

Edit distance, 53–55
Effectiveness

assessment of, 5
text classification, 259, 261

Efficiency, 259
Eigen decomposition, 372
Eigenvalues, 370, 425
11-point interpolated average precision,

146
Email

document units, 20
sorting, 2, 235

EM algorithm, 339–341
Enterprise resource planning, 77
Enterprise search, 61
Entropy, 91, 330
Equivalence classes, 26
Ergodic Markov Chain, 427
Euclidean distance, 121, 296–297, 344
Euclidean length, 111
Evalution of retrieval systems

A/B test, 156
ad hoc, 141
clustering, 327–331
F measure, 144, 331
interpolated precision, 145
kappa statistic, 151, 152, 160
keyword-in-context snippets, 158
MAP, 147
marginal relevance, 154
normalized discounted cumulative

gain, 149
overview, 141
pooling, 151
precision at k, 148
precision-recall curve, 145, 146
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Evalution of retrieval systems (cont.)
probabilistic information retrieval,

212–213
ranked sets, 145–151
relevance assessment, 154
relevance feedback, 170–171
results snippets, 159
ROC curve, 149
R-precision, 148, 160
sensitivity, 149
specificity, 149
summarization, static vs. dynamic, 157
system quality/user utility, 156
test collections, standard, 142
text classification, 258–263
text summarization, 157
unranked sets, 142–145
XML retrieval, 192–196

Evidence accumulation, 134
Exclusive clustering, 327
Exhaustive clustering, 327
Expectation-Maximization (EM)

algorithm, 340, 341
Expectation step, 340
Expected edge density, 344–345
Extended query, 187–188
Extensible Markup Language. See XML
External criterion of quality, 328, 329
External sorting algorithm, 63

False negative, 330
False positive, 330
Feature engineering, 311
Feature selection/text classification

χ 2, 255–256
frequency-based, 257
greedy, 258
method comparison, 257–258
multiple classifiers, 257
mutual information, 252–255
noise feature, 251
overfitting, 251
overview, 251–252
in performance improvement,

310–312
statistical significance, 256

Fetch modules, 408
Field, 101
Filtering, 234, 291
First story detection, 362
Flat clustering

Akaike information criterion, 337
cardinality in, 327, 338
classification vs., 321

collections, 325
defined, 321
distortion, 336
evaluation of, 331
exhaustive, 327
Expectation-Maximization algorithm,

340, 341
expectation step, 340
external criterion of quality, 328, 329
HAC vs., 367
internal criterion of quality, 327
K means, 331–338
K-medoids, 336
in language models, 325
maximization step, 340
model complexity, 336
normalized mutual information, 329
objective functions, 326
outliers, 334
partitional, 326–327
purity, 328, 329
Rand index, adjusted, 330
residual sum of squares, 337
scatter-gather, 323, 324, 344
search result, 323
seeds, 332
singleton, 334
soft, 322, 382
unsupervised learning, 321

F measure, 144, 160, 331
Focused retrieval, 199
Free text, 100, 136–137
Free text query

parsing functions, designing, 133–134
tokenization, 26
in vector retrieval models, 13

Frequency-based feature selection, 257
Frobenius norm, 376
Front coding, 86, 87
Front queues, 415
Functional margins, 296

GAAC. See Group-average
agglomerative clustering

γ encoding, 90–95
Gaps, encoding, 88
Generative model, 218–220
Geometric margin, 297
Global champion list, 128
Gold standard, 140
Golomb codes, 98
GOV2 collection, 142
Greedy feature selection, 258
Grepping, 3
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Ground truth, 140
Group-average agglomerative

clustering, 350, 358, 360, 362, 367
Group-average clustering. See

Group-average agglomerative
clustering

HAC. See hierarchical agglomerative
clustering (HAC)

Hard assignment, 322
Hard clustering, 326
Harmonic numbers, 93
Hashing, 46, 86–87
Heaps’ law, 82, 277
Held-out data, 262
Hierarchical agglomerative clustering

(HAC)
algorithm comparison, 362
best-merge persistence, 355
Buckshot algorithm, 366
centroids, 350, 359, 362, 367
chaining in, 352
cliques, 351
cluster-internal labeling, 365
combination similarity, 347, 360
complete-link clustering, 359, 360, 362,

367
connected components, 351
dendrograms, 347, 348, 352
differential cluster labeling, 365
divisive, 363
first story detection, 362
flat vs., 367
group-average, 350, 358, 360, 362,

367
inversions, 347, 359
monotonicity, 347
next-best merge (NBM) arrays, 355
novelty detection, 362
optimality, 362
outliers, 353
overview, 347–349
priority queue algorithm, 353, 354
single-link clustering, 359–360, 362
time complexity, 353–356
top-down, 363

Hierarchical classification, 319
Hierarchical clustering, 346

agglomerative (See hierarchical
agglomerative clustering (HAC))

applications, 346–347
defined, 321
probabilistic interpretation of, 368
R environment support for, 368

Hierarchical Dirichlet processes, 384
Hierarchy, 346
Highlighting, 186
HITS (hyperlink-induced topic search),

435, 437, 439
Host splitters, 410
HTML, 385
http, 385
Hub score, 433–439
Hyperlink-induced topic search (HITS),

435, 437, 439
Hyperlinks, 389. See also Link analysis
Hyphenation and tokenization, 24

Ide dec-hi, 167
IDF. See Inverse document frequency

(IDF)
IID. See Independent and identically

distributed (IID)
Images, searching for. See Relevance

feedback
Impact ordering, 129
Implicit relevance feedback, 172
Incidence matrix, 374
Independence, 255
Independent and identically distributed

(IID), 262
Index construction

BSBI, 66, 75
distributed indexes, 68, 419
resources, 76

Indexer, 61
Indexes

biword, 38
defined, 3
document-partitioned, 70, 416
k-gram, 50–51, 55–57, 311
next word, 41
parametric, 101–107
permuterm, 49–50
positional, 38–40
size/estimation, 400
term-partitioned, 70
zone, 107

Indexing
defined, 61
distributed, 70, 416
granularity, 20
latent semantic, 378–382
unit defined, 184

INEX, 196
Informational queries, 395
Information gain, 264
Information need, 5, 140
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Information retrieval
hardware issues, 63
history of, 17
overview, 3, xvi
search system components, 135, 135
terms, statistical properties of, 82

In-links, 389
Inner product. See Dot products
Instance-based learning, 276
Internal criterion of quality, 327
Interpolated precision, 145
Intersection, postings list, 10, 36
Inter-similarity, 350
Inverse document frequency (IDF), 109,

190, 209
Inversions

defined, 64
in HAC, 347, 358

Inverted file. See Inverted index;
Postings list

Inverted index
Boolean query processing, 13
building principles, 9
described, 6
γ encoding, 90, 95
kNN classification in, 277

Inverter, 69–70
IP address, 411

Jaccard coefficient, 56, 401
Japanese, 29–30
Journal influence weight, 439

Kappa statistic, 151, 152, 160
Kernel function, 305
Kernels

Mercer, 305
polynomial, 305
quadratic, 305
radial basis functions, 305

Kernel trick, 304
Keys, 46
Key-value pairs, 68
Keyword-in-context (KWIC) snippets,

158
k-gram index

described, 51
spelling correction in, 57
word matching in, 311

K means, 338
K-medoids, 336
k nearest neighbor classification (kNN)

algorithm, 273–275
Bayes error rate, 277
bias in, 286–287

decision boundaries, 274
described, 267, 291–292
effectiveness, 261, 292
instance-based learning, 276
memory-based learning, 276
memory capacity, 287
multinomial Naive Bayes vs., 249
as nonlinear classification, 280–281
testing/training capacity, 302
time complexity/optimality, 275–277
variance, 287
Voronoi tessellation, 273, 274

KNN classification. See K nearest
neighbor classification (kNN)

Kruskal’s algorithm, 367
Kullback-Leibler divergence, 231, 344
KWIC (keyword-in-context), 158

Labeling
of clusters, 368
defined, 236

Language, of an automaton, 219
Language identification, 22
Language issues, relevance feedback,

169–170
Language models

Bayesian smoothing, 226
BIM/XML vs., 230
clustering in, 325
defined, 219, 224
distributions, multinomial, 222–223
document likelihood, 231
extended approaches, 230–232
finite automata and, 220
Kullback-Leibler divergence, 231
likelihood ratio, 220
linear interpolation, 226
overview, 218
query likelihood, 223–229
tf-idf weighting vs., 228
translation, 232
types of, 222

Laplace smoothing, 240
Latent Dirichlet Allocation (LDA), 384
Latent semantic analysis (LSA), 379
Latent semantic indexing (LSI), 382
LDA (Latent Dirichlet Allocation), 384
L2 distance, 121, 297, 344
Learning algorithm described, 103–106.

See also Weighted zone scoring
Learning error, 285
Learning method, 237
Lemma, 31
Lemmatization described, 30–33
Length-normalization, 111
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Lemmatizer, 32
Levenshtein distance, 55
Lexicalized subtrees, 188–189
Lexicons in inverted indexes, 6
Likelihood, 202
Likelihood ratio, 220
Linear algebra review, 373
Linear classifiers, 267, 277–281
Linear interpolation, 226
Linear problem, 279
Linear separability, 280, 294–300
Link analysis

anchor text, 389, 423
authority score, 439
ergodic Markov chain, 427
HITS, 435, 437
hub score, 439
Markov chains, 427
overview, 421
PageRank (See PageRank)
steady-state theorem, 427

Link farms, 439
Link spam, 421
LLRUN, 98
LM, 224. See Language models
Logarithmic merging, 72
Lossless compression, 80
Lossy compression, 80
Lovins stemmer, 32
Low-rank approximation, 376–378
LSA (latent semantic analysis),

379
LSI (latent semantic indexing), 382

Machine-learned relevance described,
106

Machine learning methods, 318,
320

Machine translation, 224
Macroaveraging, 259–261
MAP (mean average precision),

239
Map phase, 69
MapReduce, 69, 70, 76
Marginal relevance, 154
Marginal statistic, 152
Margins, 295, 298
Markov chains, 427
Master node, 68
Matrix decomposition

eigen, 372
eigenvalues, 370
Frobenius norm, 376
latent semantic indexing, 382
linear algebra review, 373

low-rank approximation, 378
reduced SVD, 374
singular value, 373–376
symmetric diagonal, 373, 374
theorems, 372–373
truncated SVD, 374

Maximization step, 340
Maximum a posteriori, 208
Maximum likelihood estimate (MLE),

208, 224–227, 240, 252
Mean average precision, 147
Medoids, 336
Memory-based learning, 276
Memory capacity, 287
Mercator crawler, 407, 419
Mercer kernels, 305
Merge algorithm, 10
Merge postings list, 10, 65
Metadata, 101
Microaveraging, 261
Minimum spanning tree, 367
Minimum variance clustering, 367
ModApte split, 259, 265
Model-based clustering, 342
Model complexity, 336
Monotonicity, 347
Multiclass classification, 282
Multiclass SVMs, 303
Multilabel classification, 281
Multimodal class, 272
Multinomial classification, 282
Multinomial model, 242–243
Multinomial Naive Bayes

Bernoulli model, 245, 251
bias in, 286
concept drift, 249
conditional independence

assumption, 246
as linear classifier, 278
optimal classifier, 250
positional independence assumption,

240, 247
properties, 251
in query likelihood models, 224
random variables X and U, 246
semi-supervised learning, 308
sparseness, 240
testing/training capacity, 302
in text classification, 243
variance, 287

Multinomial NB. See Multinomial Naive
Bayes

Multivalue classification, 281
Multivariate Bernoulli model, 245
Mutual information, 255, 258
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Naive Bayes assumption, 168, 206
Naive Bayes learning method, 237.

See also Multinomial Naive Bayes;
Multivariate Bernoulli model

Named entity tagging, 178
National Institute of Standards and

Technology, 141
Natural language processing

issues in, 342
lemmatizers in, 32
text summarization, 313
XML retrieval, 230

Navigational queries, 395
NDCG (normalized discounted

cumulative gain), 149
Near-duplicate search results, 400–403
Nested elements, 185–186
NEXI, 182
Next-best merge (NBM) arrays, 355
Next word index, 41
N-gram language model, 43. See also

Bigram language model; Unigram
language model

Nibble, 90
NLP. See Natural language processing
NMI. See Normalized mutual

information (NMI)
Noise documents, 279–280
Noise feature, 251
Nonlinear classifiers, 280, 303–306
Nonlinear problem, 281
Normalization

in probability theory, 225
term, 26–30
tf weighting, 117
URL, 409

Normalized discounted cumulative gain
(NDCG), 149

Normalized mutual information (NMI),
329

Normalized tokens in inverted indexes,
7

Normal vectors, 270
Notation, table of, xi
Novelty detection, 362
NTCIR collection, 142

Objective function, 326, 332
Odds, 203
Odds ratio, 207
Okapi BM25 weighting, 213
1/0 loss, 203
One-of classification, 238, 263
One-versus-all (OVA) classification,

303

Optimal classifier, 285
Optimal clustering, 362
Optimal learning method, 285
Optimal weight, 106
Ordering, 127–129
Ordinal regression, 317
Outliers, 334, 353
Out-links, 389
Overfitting, 287
Overlap score measure, 109
Oxford English Dictionary, 80

PageRank
computation, 427–430, 439
described, 424–425
ergodic Markov chain, 427
Markov chains, 427
personalized, 431
principal left eigen vector, 425
probability vectors, 426
steady-state theorem, 427
stochastic matrix, 425
teleport operation, 424
topic-specific, 430–432

Paice stemmer, 32
Paid inclusion, 391
Parameter-free compression, 92
Parameterized compression, 98
Parameter tuning, 141, 291
Parameter tying, 312
Parametric indexes, 107
Parametric search, 180
Parser, 69
Parsing functions, designing, 134
Parsing modules, 408
Partitional clustering, 327
Partition rule, 202
Passage retrieval, 199
Patent databases, 178
Performance, 259
Permuterm index, 50
Personalized PageRank, 431
Pew Internet Survey 2004, xv
Phonetic correction, 58–59
Phrase index, 37
Phrase queries, 36–42, 44, 137
Phrase search, 14
Pivoted document length normalization,

121
Pivot length, 120
Pointwise mutual information, 265
Polytomous classification, 282
Polytopes, 274
Pooling, 160
Pornography filtering, 311
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Porter stemmer, 31, 32
Positional independence assumption,

240, 247
Positional indexes, 40
Posterior probability, 202
Postfiltering, in k-gram indexes, 51
Postings

in block sort-based indexing, 64
compression and, 79
defined, 6, 79
in inverted indexes, 7
positional, 42

Postings list
compression of, 95
described, 6
intersection/merging, 10
skip pointers, 36
storage of, 9

Power law, 389
Precision, 5, 142
Precision at k, 148
Precision-recall curve, 145, 146
Prefix-free code, 92
Preprocessing, effects of, 80
Principal direction divisive partitioning,

368
Priority queue algorithm, HAC, 353,

354
Prior probability, 202
Probabilistic information retrieval

Bayesian networks, 215
Bayesian prior, 208
Bayes Optimal Decision Rule, 203
Binary Independence Model, 212
evaluation, 213
maximum a posteriori, 208
maximum likelihood estimate, 208,

227, 240, 252
Naive Bayes assumption, 168, 206
odds ratio, 207
overview, 201
probability theory principles,

202–203
pseudocounts, 208
query generation, estimating, 227
relative frequency, 208
relevance feedback, 209–211
Retrieval Status Value, 207
tree-structured dependencies, 213

Probability Ranking Principle, 204
Probability vectors, 426
Prototypes, 267
Proximity operator, 14
Proximity weighting, 132–133
Pseudocounts, 208

Pseudo-relevance feedback described,
172

Pull model, 291
Purity, 328, 329
Push model, 291

Quadratic optimization, 298
Queries. See also Terms

BIM ranking function, deriving,
205–207

Boolean, 4, 13
defined, 5
expansion, 173–175
extended, 188
free text (See Free text query)
generation probability, estimating, 227
informational, 395
navigational, 395
optimization of, 10
phrase (See Phrase queries)
semistructured, 180
simple conjunctive, 9
structured, 180
term highlighting, 159, 186
transactional, 396
user/web search, 395–396
as vectors, 114

Query-by-example, 183, 230
Query likelihood model, 229
Query parser, 134
Query reformulation

expansion, 175
local vs. global, 162
vocabulary tools for, 173

Radial basis functions, 305
Rand index, adjusted, 330, 344
Random variables

C, 248
defined, 202
U, 246
X, 246

Rank, of matrices, 369
Ranked Boolean retrieval, 103. See also

Weighted zone scoring
Ranked retrieval models

Boolean retrieval vs., 16
described, 74
evaluation of, 151

Ranking/results
BIM function, deriving, 207
efficiency in, 124–125
machine learning, 316–318

Ranking SVM, 317
Recall, 5, 143



 

P1: KRU/IRP

irbook CUUS232/Manning 978 0 521 86571 5 May 27, 2008 12:8

478 Index

Reduced SVD, 378
Reduce phase, 69
Regression, 317
Regular expressions, 3, 17
Regularization, 301
Relational databases, 179, 197
Relative frequency, 208
Relevance

assessment of, 154, 160
defined, 5

Relevance feedback
applications, 170
evaluation of, 171
images, 163–164
implicit/indirect, 172
overview, 172–173
probabilistic models, 168, 211
pseudo-relevance, 172
Rocchio algorithm (See Rocchio

algorithm)
text, 165
Web applications, 170

R environment, 368
Residual collection, 171
Residual sum of squares (RSS), 332, 337
Results snippets, 135
Retrieval model, Boolean. See Boolean

retrieval
Retrieval Status Value, 207
Reuters-21578 collection

confusion matrix, 283
described, 142
as linear, 279
text classification in, 259, 260, 261

Reuters-RCV1 collection
blocked storage, 87
collection vs. document frequency,

109
construction of, 66, 75
described, 63–64, 77
dictionary-as-a-string storage, 83–85
dictionary compression, 95, 95
γ - encoding, 92, 94
index compression, 95
preprocessing, effects of, 80
residual sum of squares, 337
Zipf’s law, 82, 83

RF. See Relevance feedback
Robots Exclusion Protocol, 408
Rocchio algorithm

applications, 170
overview, 163–168

Rocchio classification
bias in, 286
centroids, 269–273

decision boundaries, 269
described, 273
effectiveness, 261, 292
as linear, 278
memory capacity, 287
multimodal class, 272
normal vectors, 270, 271
prototypes, 267
testing/training capacity, 302
variance, 287

ROC curve, 149
Routing, 234, 291
R-precision, 148, 160
RSS. See Residual sum of squares (RSS)
Rule of 30, 79
Rules in text classification, 236

Scatter-Gather, 323, 324, 344
Schema, 182
Schema diversity/heterogeneity,

186–187
Scoring

champion lists, 127, 128
cluster pruning, 131
document-at-a-time, 129
efficiency in, 125
functions, designing, 134
index elimination, 126–157
machine learning methods, 314–316
overview, 100
SimNoMerge, computing, 190, 191,

191
static quality scores, 129
top K document retrieval, 125–126
vector scores, computing, 114–116
vector space model (See Vector space

model)
Search advertising, 393, 394
Search engines. See also Web index

components, 396
marketing, 394
optimizers, 392

Search result clustering, 323
Search results, 323
Search system, complete, 135, 135.

See also Web index
Security, 74
Seeds, 332
Seed sets, 406
Seek time, 62
Segment file, 69
Semistructured query, 180
Semistructured retrieval, 179
Semi-supervised learning, 308
Sensitivity, 149
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Sentiment detection, 235
Sequence model, 21–25, 28, 247
Shingling, 403
SimNoMerge, computing, 190, 191,

191
Simple conjunctive queries, 9
Single-label classification, 282
Single-linkage clustering. See Single-link

clustering
Single-link clustering, 359, 360, 362
Single-pass in-memory indexing

(SPIMI), 67, 76
Singleton cluster, 334, 347
Singly-linked lists, 7
Singular value decomposition (SVD),

376, 380
Skip list, 36
Skip pointers, 36
Slack variables, 301
SMART notation, 118
Smoothing

add α, 208
add-one, 240
add 1

2 , 208, 210, 211, 243
Bayesian, 226
Bayesian prior, 208, 210, 226
Laplace, 240
linear interpolation, 226
query generation estimation,

225–227
tf weighting, 117

Snippet, 157
Soft assignment, 322
Soft clustering, 322, 382
Soft margin classification, 300–303
Sort-based multiway merge, 76
Sorting, 7, 76
Soundex algorithms, 59
Spam

click, 394
filters, email, 2
link, 421
overview, 390–392

Sparseness, 240
Specificity, 149
Spectral clustering, 368
Speech recognition, 222
Spelling correction, 51–58
Spiders. See Web crawlers
Spider traps, 405. See also Web crawlers
SPIMI (single-pass in-memory

indexing), 67, 76
Splits, 68
Sponsored search, 393
Standing query, 234

Static quality scores, 129
Static summary, 157
Static web pages, 388
Statistical significance, 256
Statistical text classification, 236
Steady-state theorem, 427
Stemming described, 33
Stochastic matrix, 425
Stop list, 25
Stop words, 25–26
Storage

blocked, 87
dictionary-as-a-string, 85

Structural SVMs, 303
Structural term, 189
Structured document retrieval principle,

184
Structured query, 180
Structured retrieval, 178, 183–188
Sublinear tf scaling, 117
Summarization

in cluster labeling, 368
static vs. dynamic, 157
text, 157

Supervised learning, 237
Support vector, 294
Support vector machines (SVMs)

active learning, 309
dot products in, 298
effectiveness, 262
Euclidean distance, 297
experimental results, 306–307
functional margins, 296
geometric margin, 297
kernel function, 305
kernels, polynomial, 305
kernel trick, 304
linear separability, 280, 300
margins, 294, 295
Mercer kernels, 305
multiclass, 303
nonlinear, 306
overview, 293
quadratic optimization, 298
radial basis functions, 305
ranking, 317
regularization, 301
slack variables, 301
soft margin classification, 303
structural, 303
testing/training capacity, 302
transductive, 309
weight vectors, 295

SVD (singular value decomposition),
376, 380
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SVMs. See Support vector machines
(SVMs)

Symmetric diagonal decomposition, 373,
374

Synonymy, 162

Table of notation, xi
Taxonomies, performance improvement,

310
Teleport operation, 424
Term-at-a-time, 115
Term-document matrix

defined, 4–5, 369
singular value decomposition, 376,

380
Term frequency

benefits of, 15
defined, 107
weighting and, 107–110, 112

TermID, 62
Term normalization, 30
Term-partitioned index, 70
Terms. See also Queries

BIM ranking function, deriving,
207

defined, 3, 21
function notations, xi
partitioning, 416
statistical properties of, 82
tree-structured dependencies, 213
vectors, weighting and, 113

Term weighting. See Weighting
Test data, 237
Test set, 262
Text, grepping, 3
Text categorization. See Text

classification
Text classification

Bernoulli model, 245, 251
classes, 237, 238
classifiers (See Classifiers; specific

classifiers)
decision trees, 261
defined, 234
development sets, 262
document space, 237
document zones, 313
effectiveness, 259, 261
email sorting (See Email)
evaluation of, 263
feature selection, 251–258
held-out data, 262
issues in, 307–313
labeling, 236
learning method, 237

linear, 267, 281
macroaveraging, 261
microaveraging, 261
ModApte split, 259
multinomial Naive Bayes (See

Multinomial Naive Bayes)
nonlinear, 281
overview, 237–238
parameter tying, 312
performance/efficiency, 259
rules in, 236
semi-supervised learning, 308
sentiment detection, 235
statistical, 236
supervised learning, 237
test sets, 237, 238
training sets, 237, 238
two-class classifier, 259, 267, 292
vertical search engines, 235

Text summarization, 157, 313
TF. See Term frequency
Tf-idf weighting, 116–121
Thesauri

automatic generation of, 175
query expansion in, 175

Tiered indexes described, 132–133
Time complexity in HAC, 356
Tokenization

defined, 18
hyphenation and, 24
vocabulary/terms, determining, 25

Tokens
defined, 21
in inverted indexes, 7
normalization of, 30

Top docs, 137
Top-down clustering, 363

classification of (See Text classification)
standing queries vs., 234
in test collections, 142
in XML retrieval, 193

Topic-specific PageRank, 432
Topic spotting. See Text classification
Trailing wildcard query, 48
Training set, 237, 238
Transactional query, 396
Transductive SVMs, 309
Translation model, 232
TREC collection, 142, 147
Trec eval, 160
Truecasing, 28
Truncated SVD, 378, 381
20 Newsgroups, 142
Two-class classifier, 259, 267, 292
Type, 21
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Unary code, 90, 95
Unigram language model. See also Bag of

words model
described, 222
distributions, multinomial, 223
multinomial Naive Bayes vs., 243

Union-find algorithm, 362, 403
Universal code, 92
Unsupervised learning, 321
URLs

defined, 386
frontiers, 406, 407,
normalization of, 409

User document matrix, access control
lists, 74

Utility measure, 265

Variable byte encoding, 88–90
Variable length arrays, 9
Variance, 287
Vector space model. See also k nearest

neighbor classification (kNN);
Rocchio classification

any-of classification, 281
bias defined, 286
bias-variance tradeoff, 289, 292
class boundaries, 279
confusion matrix, 283
contiguity hypothesis, 266
decision hyperplanes, 267, 278
described, 110–116, 125
document representation, 267–269
learning error, 285
linear classifiers, 267, 281
linear separability, 280
memory capacity, 287
noise documents, 280
nonlinear classifiers, 281
one-of classification, 282
optimal classifier, 250, 285
optimal learning method, 285
overfitting, 251, 287
query operator interactions, 137
relatedness measures, 269
3+ classes, 281–283
variance, 287
XML retrieval, 188–192

Vertical search engines, 235
Vocabulary

controlled, query expansion and,
175

function notations, xi
in inverted indexes, 6
issues, relevance feedback, 170
permuterm, 50

Vocabulary/terms, determining
common terms, dropping, 26
lemmatization/stemming, 33
normalization, 30
tokenization, 25

Voronoi tessellation, 273–274

Ward’s method, 367
Web crawlers

adjacency tables, 417
back queues, 415
connectivity servers, 419
content seen module, 411
distributed indexing, 70, 416
distributing, 411
DNS resolution, 412
DNS resolution module, 408
duplicate elimination modules, 408
fetch modules, 408
front queues, 415
host splitters, 410
Mercator, 407, 419
operation/architecture, 406–410
overview, 405–406
parsing modules, 408
Robots Exclusion Protocol, 408
seed sets, 406
URL frontiers, 406, 407, 415

Web graphs, 389–390
Web index. See also Search engines

adversarial information retrieval,
392

advertising/econonimc model,
392–394

algorithmic search results, 393
caching in, 135, 409, 411
capture-recapture method, 400
click spam, 394
distributed indexing, 70, 416
engine components, 396
index size/estimation, 400
informational queries, 395
issues in, 2
navigational queries, 395
near-duplicate results, 403
paid inclusion, 391
query expansion, 175
relevance feedback, 170
search engine marketing, 394
search engine optimizers, 392
shingling, 403
spam, 392
sponsored, 393, 394
transactional queries, 396
user queries, 396
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Web pages
anchor text, 389
doorway, 392
dynamically generated, 388
hyperlinks, 389
power law, 82, 389
static, 388

Weighted zone scoring
described, 102–104
learning algorithm, 106
optimal weight, 106

Weighting
inverse document frequency, 109, 190,

209
Okapi BM25, 215
proximity, 133
SMART notation, 118
tf-idf (See Tf-idf weighting)

Weight vectors, 295
Westlaw, 14
Wikipedia, 411
Wildcard queries

defined, 45, 48
general, 48–50
k-gram index, 51
vector space model interactions,

136–137
Within-point scatter, 343
Word segmentation, 24
World Wide Web. See also under Web

advertising/econonimc model, 394
background/history, 385-387
bowtie structure, 389, 390
characteristics, 387-392
HTML, 385
http, 385
paid inclusion, 391
spam, 392
URL, 386
web graphs, 390, 423

XML, 19
attributes, 180
concepts, basic, 180–183
contexts, 181
data-centric, 179, 196–197
documents, decoding, 19
DOM, 181
DTD, 182
elements, 180
extended queries, 188
fragments, 199
nested elements, 186
NEXI, 182
overview, 179–180
schema, 182
schema diversity/heterogeneity, 187
structured document retrieval

principle, 184
tag, 180
text-centric, 197

XML retrieval
challenges in, 188
context resemblance, 190
data-centric, 179, 197
evaluation of, 196
focused, 199
language models vs., 230
lexicalized subtrees, 189
natural language processing, 230
SimNoMerge, computing, 190, 191
structural terms, 189
text-centric, 197
topics in, 193
vector space model, 192

XPath, 181

Zipf’s law, 82–83, 92
Zone indexes, 107
Zones, 102–103
Zone search, 180


