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Introduction

The World Wide Web not only led to a renaissance in this area but
extended it to cover a wider range of new tasks, including
multidocument, multilingual, and multimedia summarization

In general, the summarization can be either extractive or abstractive

Text summarization Vs. Spoken document summarization

— Speech summarization extracts important information and removes
redundant and incorrect information form recognizing speech.

— One fundamental problem with the summaries produced is that they
contain recognition errors and disfluencies.

Summarization presentation : Text presentation Vs. Speech
presentation

Single Document Summarization Vs. Multidocument summarization

Summarization Evaluation : Subjective Evaluation Vs. Objective
Evaluation
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Extraction using sentence location/structural
Extraction using degree of similarity (Cosine)
Extraction using features score

Extraction using latent semantic analysis
Extraction using probabilistic model
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« Extraction using sentence location/structural
— Sentence extraction using sentence location
— Focusing on the introduction and conclusion segments

— Specific structure on some domain

« Ex: Broadcast News programs — sentence position - speaker type -
previous-speaker type - next-speaker type - speaker change
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Extraction using degree of similarity (Cosine)
— Vector Space Model (VSM)
— Relevance Measure (RM)

— Indexing feature : word - character - syllable ~ word pair -
character pair ~ syllable pair....

— Weight : TF ~ TFIDF

TF : f _ freqi,d
o m ax freq,,
TFIDF :w,, = 5, ,%xlog N
ni
L
| _ ;l,:s’k lei,jxwi,sk
sim(d;,Sk)=——=-= =
‘dj‘x Sk

L L
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E Wi X E Wi,
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Extraction using features score

— Statistical measure (such as TF/IDF -~ significance score -
significance score Using LSI)
I(w;)= flog I;f . R(w,) = max {PLS,(wi,wg*)DfWiDln(N/dfwl_)}
— Linguistic measure /Lexical Features (NEs and POSs)
« Ex: total number of named entities in a sentence
— Language model scores L(w,)=1log P(w,|...w, )
— Confidence scores
— Prosodic/Acoustic Features

« Ex: speaking rate ~ FO minimum ~ FO maximum ~ RMS
energy ~ sentence duration

SOV) =3 {L0n) + A,1(w) + 2:C(w,))
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Overview of extractive summarization methods(6/12)

Two-Stage Summarization Method (2004 SAP) :
— Important sentence extraction
 Score for each sentence W =w,,w,,.....,.w,
1 N
SW) = ﬁz {L(Wi) + /lll(wi) + ZCC(WZ')}

i=1
« Linguistic score: L(w,)=log P(w, |...w,_,)
- significance score: [ (w,) = f, log Fa
« confidence score F,

— Sentence Compaction

* The remaining transcription is automatically modified into a written
editorial article style.

11



Overview of extractive summarization methods(7/12)

« Two-Stage Summarization Method (2004 SAP) :

— Sentence Compaction

o L(w) I(w)) C(w,) and T(w,,w;)
« T(w,,w;), this score is a measure of the dependency

between two words and is obtained by a phrase structure
grammar, SDCFG

» A set of words that maximizes a weighted sum of these
scores is selected according to compression ratio and
connected to create a summary using a two-stage DP
technique

12



Overview of extractive summarization methods(8/12)
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» Extraction using latent semantic analysis
— Latent Semantic Analysis (LSA)
— embedded Latent Semantic Analysis (eLSA)
— Dimension reduction based on SVD (Furui LSA)
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Extraction using probabilistic statistics

— Hidden Markov Model (HMM):

» Each sentence of a document was treated as a probabilistic
generative model for predicting the document

« which were directly estimated from each sentence itself and
smoothed by N -gram distributions estimated from a large text
corpus.

« P(D|s,)= s 4 P(w

n W,D)

Si)+ (1 - /1)- P(W‘Corpus )] (

e S 2R R T A 0T

2% p A P(W|Si)

P(W|C0rpus )

P(D‘S[)= [ [’1'P(MSI')"'(I—i)'P(MCorpus)]"(W-D)

weD




Overview of extractive summarization methods(11/12)

« Extraction using probabilistic statistics

— Topical Mixture Model (TMM )

« Each sentence can be interpreted as a probabilistic generative
topical mixture model (TMM).

 In this model, a set of latent topical distributions characterized by
unigram language models are used to predict the document terms,
and each of the latent topics is associated with a sentence specific
weight.

K n(w,D)
- P(D ,.)=H{A-P(W|S ;P w|T,)P |S)}

weD

A document model

Query

0 =9q9,-9,-9x
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« Summarizing Speech Without Text Using HMM
— Hidden Semi-Markov Model (HSMM)
— Building position-sensitive HMM OnOs
— L number of bins, 2L states .)(.
— Features and Training
(2)

 Literal Term Matching Vs. Concept Matching
— Literal Term Matching :
e HMM -
« Extraction using degree of similarity -
« Extraction using features score
— Concept Matching :
« TMM -~
« Extraction using latent semantic analysis

17



Evaluation Metrics(1/4)

* QObjective Evaluation Metrics
— Summarization accuracy

* All the human summaries are merged into a single word
network.

« Word accuracy of the automatic summary is then measured
as a summarization accuracy in comparison with the closest
word string extracted from the word network.

* Problem: the variation between manual summaries is so
large. (high summarization ratio or low summarization)

/-’;fﬂd_—‘-_._‘_:\“\_ -F.f_,_ﬂ-'_'__ _'__‘-\“
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Evaluation Metrics(2/4)

* Objective Evaluation Metrics
— Sentence recall/precision

» Sentence recall/precision is commonly used in evaluating
sentence-extraction-based text summarization.

» Since sentence boundaries are not explicitly indicated in input
speech, estimated boundaries based on recognition results
do not always agree with those in manual summaries.

 F-measure, F-measure/max, F-measure/ave.

S
R =

M Ssum _ ‘S M Ssum F_ 2RP

R+P

man man

9 5

man sum
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Evaluation Metrics(3/4)

* QObjective Evaluation Metrics

— ROUGE-N
« ROUGE-N is an N-gram recall between an automatic
summary and a set of manual summaries.
> 2 C.(g,)

e ROUGE — N =2n &

2. 2 C(sg.)

SeSy g,€8

« Suis a set of manual summaries, S is an individual manual
summary, g» is an N-gram, C(g») is the number of g.'s in the
manual summary, and Cm(gs) is the number of co-
occurrences of g» in the manual summary and automatic

summary.
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Evaluation Metrics(4/4)

* QObjective Evaluation Metrics
— Cosine Measure

ZZ: SIM (A, (m% ),E.,(m% ))+ SIM (4, (m% ),R.,)

ACC (m% )= - > =
c{n}

D3] 6

« Subjective Evaluation Metrics (Direct evaluation)
— By human subjects

* Automatic evaluation
— summaries are evaluated by IR

Sp 21



Relevance Model

« RM:
P(W|MR):ZP(D1'|Q)P(W|D1')
P(D, | Q)= kP(Q D) (adjust «)
> PQ|D,)
« HMM+RM :

P (w|S)=(1-A)P(wW|S)+AP(W|M,).........
P(DIS)=]]0-BP (w]S,)+BP(w|C)

(adjust A)
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« WIMM

c(w,D)
P(D|S)=]] Za,P<w|MWZ>]

weD \ [€S;

c(w,D)
1| Za3ra i, >P<wT>j

weD \_[eS; k=1

c(w,D)
%H(ax[ZalZP(T M, )P(w|T)j+(1 a)P(w|S)J

weD leS k=1
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Data Corpus and Experiments(1/7)

« Data Corpus |
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Data Corpus and Experiments(2/7)

« Data CorpusTl :
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Data Corpus and Experiments(3/7)

* Training Data :

— HGpF (Central News Agency ) 1722001 087 =" B[R
Fefey (type="story”) fu 573l lé?*t'é”%%%[?[

— HiGpFvat (Central News Agency ) Pm 2001 F 11k~ 2002
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Data Corpus and Experiments(4/7)

« EXxperiments
— Data Corpus I

° ng@%

b :

ﬁ% VSM LSA eLSA DIM HMM ™M S'gr—esco Random
10% 03591 | 03721 | 03647 | 03626 | 03875 | 03884 | 03584 | 0.1572
20% 03898 | 04009 | 04111 | 03948 | 04383 | 04328 | 04182 | 0.1922
30% 04572 | 04410 | 04868 | 04617 | 04827 | 04886 | 04963 | 02915
50% 06217 | 05714 | 06365 | 06415 | 06551 | 06497 | 06540 | 0.4744
70% 07540 | 07001 | 07605 | 07740 | 07801 | 07763 | 07931 | 0.6129

r :lﬁ} A
° FIEUEEY
7, '_‘L‘ .

%%} VSM LSA eLSA DIM HMM T™MM S'gfm Random
10% 02845 | 02755 | 02833 | 02498 | 02089 | 02994 | 02645 | 0.1122
20% 03110 | 02911 | 03182 | 02017 | 03205 | 03314 | 03058 | 0.1263
30% 03435 | 03081 | 03474 | 03378 | 03670 | 03671 | 03431 | 0.1834
50% 04565 | 04070 | 04737 | 04666 | 04743 | 04753 | 04847 | 0.3096
70% 05482 | 04930 | 05559 | 05575 | 05633 | 05627 | 05700 | 0.4252
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Data Corpus and Experiments(5/7)

« Experiments : ROUGE measure
— Data Corpus 1l

° ng@%i

P | .
%%'J VSM LSA eLSA HMM DIM Random S'gr—esco TMM_8
10% 0.2838 | 02368 | 0.3582 | 0.3136 | 0.1744 | 0.0801 | 0.1332 | 0.3248
20% 04218 | 03588 | 04788 | 04551 | 0.3484 | 02066 | 02594 | 0.4654
30% 04934 | 04538 | 05365 | 05195 | 0.4962 | 02871 | 0.3360 | 0.5241
50% 0.6583 | 0.6409 | 0.6989 | 0.6909 | 06958 | 04821 | 05503 | 0.6935
70% 07916 | 07820 | 0.8112 | 0.8193 | 08127 | 06582 | 07359 | 0.8209
” :ﬁ;_ ARG
° FIEUEEY
P | .
ﬁﬁ% VSM LSA eLSA HMM DIM random S'gr—esco TMM_8
10% | 02065 | 01567 | 02154 | 02142 | 01503 | 0.0793 | 0.0698 | 02173
20% | 02538 | 02174 | 02621 | 02678 | 02369 | 01347 | 0.1438 | 02722
30% | 02992 | 02677 | 03091 | 03108 | 02906 | 01724 | 02052 | 0.3123
50% | 0.3821 | 0.3418 | 0.3851 | 0.3827 | 03801 | 02623 | 03180 | 0.3839
70% | 04165 | 03919 | 04195 | 04176 | 04207 | 0.3354 | 0.3968 | 0.4209
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Data Corpus and Experiments(6/7)

« WIMM result (Model1)

Modell: Search all Data Corpus
Model2: Search Day Data

TD_it100 | Mix 2 Mix_4 Mix_8 Mix_16 Mix_32 Mix_64
0.3884 0.3905 0.4007 0.4097 0.4140 0.3980 0.4039
0.4328 0.4330 0.4283 0.4389 0.4354 0.4220 0.4339
0.4886 0.4919 0.4871 0.4959 0.4888 0.4836 0.4890
0.6497 0.6421 0.6409 0.6391 0.6500 0.6454 0.6446
0.7763 0.7715 0.7691 0.7720 0.7702 0.7682 0.7631
TD_it50 Mix_2 Mix_4 Mix_8 Mix_16 Mix_32 Mix_64

0.3905 0.3956 0.4077 0.4143 0.4006 0.4091
0.4331 0.4257 0.4389 0.4360 0.4170 0.4385
0.4914 0.4901 0.4948 0.4920 0.4825 0.4989
0.6421 0.6402 0.6417 0.6462 0.6373 0.6447
0.7715 0.7647 0.7710 0.7706 0.7657 0.7625

SD_it100 | Mix 2 Mix_4 Mix_8 Mix_16 Mix_32 Mix_64
0.2994 0.3056 0.2944 0.3171 0.31107 | 0.3208 0.3162
0.3314 0.3323 0.3301 0.3436 0.33622 | 0.3345 0.3398
0.3671 0.3734 0.3689 0.3704 0.37892 | 0.3747 0.3709
0.4753 0.4735 0.4733 0.4752 04691 | 0.4721 0.4738
0.5627 0.5615 0.5634 0.5606 056274 | 0.5617 0.5582
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Data Corpus and Experiments(7/7)

« WIMM result (Model2)

TD_it100 Mix_2 Mix_4 Mix_8 Mix_16 Mix_32 Mix_64
0.40073 0.3975 0.4003 0.4027 0.38989 0.3836
0.43323 0.4304 0.4313 0.4306 0.40838 0.4085
0.48456 0.4880 0.4903 0.4914 0.48176 0.4884
0.63747 0.6456 0.6426 0.6492 0.64395 0.6418
0.77498 0.7686 0.7645 0.7708 0.75988 0.7604
TD_it50 Mix_2 Mix_4 Mix_8 Mix_16 Mix_32 Mix_64
0.4007 0.3946 0.4020 0.4025 0.3978 0.3786
0.4332 0.4266 0.4326 0.4320 0.4162 0.4019
0.4842 0.4874 0.4915 0.4915 0.4869 0.4856
0.6372 0.6419 0.6427 0.6479 0.6449 0.6463
0.7762 0.7672 0.7654 0.7715 0.7618 0.7626
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Conclusions

To survey some summary methods and Evaluations
Using some method or model to improve summary results
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