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e Topic Random Field (Fei-Fei Li+, ECCV 2010)
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Fig. 5. (Best viewed in color). Segmentation results of the MSRC database. From left
to right: original image, segmentation result of spatial LDA and TRF.
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o HiliL&giE{LETL (Farhadi, ECCV 2010)

A two girls in the store. Yellow train on the tracks.

=z <

o (Hal+, EMNLP
{person,bicycle,ride,street,on}

S&). the person is riding the bicycle on the street. 201 1 )

{person,table,sit,room,in}
three people are sitting at the table in the room.
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e Dynamic Topic model (Blei&Lafferty, 2006)
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Dynamic topic model M3
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1881 On Matter as a form of Energy

1892 Non-Euclidean Geometry

1900 On Kathode Rays and Some Related Phenomena

1917 “'Keep Your Eye on the Ball"

1920 The Arrangement of Atoms in Some Common Metals

1933 Studies in Nuclear Physics

1943 Aristotle, Newton, Einstein. |l

1950 Instrumentation for Radioactivity

1965 Lasers

1975 Particle Physics: Evidence for Magnetic Monopole Obtained
1985 Fermilab Tests its Antiproton Factory

1999 Quantum Computing with Electrons Floating on Liquid Helium
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Gaussian Process topic models

e Agovic&Banerjee, UAI 2010
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Kernel Topic Model M4l
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Latent Topic Image Model (LTIM)
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LTIM (5 E&FFE, IBIS 2010)
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LTIM: Objective
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LTIM: Inference
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Figure 2: 1-NN classification results for three datasets.
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7 F+ X b D Boltzmann Machine

EFI

e RaP (Rate Adapting Poisson)
— Gehler+, ICML 2006
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e Neural probabilistic language model (NPLM)
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LBL (Log-Bilinear Language model)
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Word embedding® 1l (Mirowski+10)

Table 8. Examples of 10 closest neighbors in the latent word em-
bedding space on the Reuters dataset, using an LBLN architecture
with 500 hidden nodes, |Zw | = 100 dimensions for the word rep-
resentation and |Zx| = 5 dimensions for the POS features repre-
sentation. The notion of distance between any two latent word vec-
tors was defined as the cosine similarity. Although word represen-
tations were initialized randomly and WordNet::Similarity was not
enforced, functionally and semantically (e.g. both synonymic and
antonymic) close words tended to cluster.

debt aa decrease met slow
financing aaa drop introduced  moderate
funding bbb decline rejected lower
debts aa-minus rise sought steady
loans b-minus increase supported slowing
borrowing a-1 fall called double
short-term bb-minus jump charged higher
indebtedness a-3 surge joined break
long-term bbb-minus  reduction adopted weaker
principal a-plus limit made stable
capital a-minus slump sent Narrow
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LBL >n-gram

Table 2. Perplexity scores for the models trained on the
14M word training set. The mixture test score is the per-
plexity obtained by averaging the model’s predictions with
those of the Kneser-Ney 5-gram model. The log-bilinear

models use 100-dimensional feature vectors.

Model Context Model Mixture
type size test score | test score
Log-bilinear 5 117.0 97.3
Log-bilinear 10 107.8 02.1
Back-off KN3 2 129.8
Back-off KN5 4 123.2
Back-off KN6 5 123.5
Back-offt KN9 8 124.6

e LBLIZKneser-Ney n-gram& b i D 5148
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e Hierarchical LBL (HLBL)
— (Mnih&Hinton, NIPS 2008)
—EEzBE I ZRY ) VT ULTEHEEHIR
o LBLOZEEE(L (Mnih&Teh, ICML2012)
— Contrastive estimation CAfE % 5t &
o EAmaa/ \NDiEMA (Mirowski+ 2010)

Table 7. Speech recognition results on TV broadcast transcripts,
using the same training set and test set as in Table 6, but with the
true sentence to be predicted included among the n-best candidates.

Method Accuracy
Back-off KN 4-gram 86.9 %
LBLN+POS+init 94 %
“Oracle” 100 %
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e Geographic topic model

(Eisenstein+, EMNLP 2010)
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Geographic topic model DA
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— Gaussian process, 177 X907
— Boltzmann Machine
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