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1. Document context language models
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RNNLM

Extension of sentence-level RNNLM.

ignore sentence boundaries.
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Two problems of document-level RNNLM

Information decay
▶ Meaningful document-level information is unlikely to survive

learning
▶ Since document-level RNNLM ignores sentence boundary, there are too

many steps.
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Models

The author of this paper suggested 3 models.

Context-To-Context DCLM (ccDCLM)

Context-To-Output DCLM (coDCLM)

Attentional DCLM
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ccDCLM

ct−1 = ht−1,M where M : the number of words in t-1 th sentence.

ht,n = gθ(ht,n−1, s(xt,n, ct−1))
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coDCLM

ht,n = gθ(ht,n−1, xt,n)

yt,n : softmax(Whht,n +Wcct−1 + b)
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Difference between ccDCLM and coDCLM

1. The number of parameters
( H : dim of hidden vector, K : dim of word representation,
V : vocabulary size)

▶ ccDCLM : H(16H+3K+6) + V(H+K+1)
▶ coDCLM : H(13H+3K+6) + V(2H+K+1)
▶ The difference of the parameter numbers is VH − 3H2

▶ In general, V ≫ H

2. Computational advantage
▶ In coDCLM, hidden vectors ht and ht′ are decoupled.
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Attensional DCLM

ct−1,n =
∑M

m=1 αn,mht−1,m

αn = softmax(an)

an,m = wT
a tanh(Wa1ht,n +Wa2ht−1,m)

ht,n = gθ(ht,n−1, [c
T
t−1,n, x

T
t,n]

T )

yt,n softmax(Wotanh(Whht,n +Wcct−1,n + b))
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2. Document Embedding with Paragraph
Vectors
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Paragraph Vectors

The model inserts a memory vector to the standard language model

To capturing the topics of the document.

Two type of VP : The distributed memory model, The distributed bag
of word model
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Structure of the models
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Accuracy measure

For the quantitative evaluation, the author of this paper suggesed
triplet measure.

Given a article ai , Construct a triplet(ai , b(i), c(i) i=1,...,n

where b(i) are closed to ai but c(i) is unrelated.

After learning Paragraph vector model, check distance
d(ai , b(i)), d(a1, c(i))

accuracy =
∑n

i=1(I (d(ai ,b(i))>d(ai ,c(i))
n

Y.C, Choi Document context language models(2016), Document embedding with Paragraph vectors(2015)2018.04.26 13 / 20



P.V using Wikipeda data

use the distributed memory model of Paragraph Vector

compare with LDA(α = 0.1, β : between0.01and1e − 6)

4,4990,000 articles, 915,715 words.

Y.C, Choi Document context language models(2016), Document embedding with Paragraph vectors(2015)2018.04.26 14 / 20



Result of the model using wikipedia data
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Result of the model using wikipedia data
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Result of the model using wikipedia data
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Result of the model using wikipedia data
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Result of the model using arXiv data
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Result of the model using arXiv data
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