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Rely on selecting informative content (extractor) as well as aggregating into a summary in
line with linguistic expression (abstractor). The extractors are largely black-box decisions

|
without a rationale of what is informative content. We need methods for identifying the g :
sentence informativeness, identifying whether a sentence is relevant to a document and, if so, 9 ‘_[ Trmaior I
to what extent. Another importance influence is the novelty of the contribution a sentence —l-) 8 . :
makes to a summary. Therefore, to reveal more of the inner workings of these black-box models mput: % ,5 I output :
S0 as to inject a level of control into the substance and integrity of the final summary, we : _8 E E P i
developed a novel select-and-generate framework, called ESCA, that focuses on explain-ability. : E = % :

The key to the framework is an interaction matrix that highlights the decisions made about : "O e "'“'“"'""""“""ﬁ
each sentence, which can be decoupled into three explicit components, informativeness, Abstractor I I I c I ;‘:::tt;i

relevance, novelty. Further, which content is selected for extraction can be controlled by |
setting thresholds for novelty or relevance, and applying Mask Matrix to adjust the probability
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. Proposed an explainable content selection module for document summarization. -

. Ability to extract the appropriate content for generating a desired summary based on explicit “Extractor = 1t
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and quantified measures of informativeness, relevance and novelty to the final summary. - |
- Automatically creating synthetic datasets w.r.t novelty and relevance for exercising - {_} Sy
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controllable inference without the need to retrain the entire system. i U o |
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« Pair-wise Learning Loss for Extractor | — — ! ; }

m m " Hierarchical . o

A ~ : ) Interaction matrix |

L., =— zi—lzj—l (Pl_]_ logri; + (1 — P)log(1 — 1)) _representation meeractionmatrix _!

« Construct interaction matrix of directional sentence pair relation.

0i,j(hi, @i, by, d) = o (Wehy + b Wyd + hf Woh; — h W, tanh(a,) + bm) 6

infor. rel. nov.
- Hidden state & accumulated summary representation  We present a novel hybrid framework for document summarization
1 i—1 s ESCA, equipped with a pair-wise ranking extractor that connects with
h;f = a2, a; = —z Z ht * ik an abstractor armed with a sentence-level attention pointer.
S L k=1 « ESCAIs designed to explicitly explain why sentences are marked for
 Output distribution of decoder extraction and to control which sentences are extracted according to

novelty and relevance score.

Pyocab(W) = P(y¢ly < t,x; 0) = softmax(W,(W;[s¢, hi]l + b1) + by)

 The relationship between sentence pairs contributes more to the

degree of sentence importance than the relationship between
« Controllable Inference
sentence and document.

Q‘s — QSG)M’ where M. : = Lval = € « Abstractive summary is a trade-off between controllability and
Y 0,val < €

guality of summary, high-quality summary should focus on more

attributes information.

Gold Summary
» Police officers have shut down an enormous 1000 rave in Sydney’s east.
* They were called to abandoned industrial area in botany on Saturday night.
R . . . » Police were forced to use capsicum spray on the group after back up came.
CNN/DailyMail NYT50 Control Threshold R-1 R-2 R-L Criteria ranking * One officer had glass removed from his headafter the crowd threw bottles .
Model R R RL R R2 RL Models QA Inf N Rel Fl * A woman was arrested and is being questioned after assaulting an officer .
- -4 - - -4 - nror. ov. €l . FGIM
0 44.78 35.39 30.33 » ... have sustained injuries after attempting to_close down an enormous 1000 rave ... .
PG+Coverage 39.53 17.28 36.38 43.71 26.40 37.79 PG+Cov 26.0 —0.28 —0.43 -0.05 —0.39 * One officer had to have a piece of glass removed from his head after having a bottle thrown at him.
0.3 4SﬁﬁT 36.28 T 43 'DST Control by Relevance (e, = 0.5)
Select-Reinforce 40.88 17.80 38.54 — — — ND‘»."{E ] Bottom-Up 313 —0.07 0.02 —0).08 —0.02 » ... sustained injuries after attempting to close down an enormous 1000 person rave in Sydney’s east.
n » Police were forced to use capsicum spray on ... and one officer had to have a piece of glass ... .
Inconsistency-Loss 40.68 17.97 37.13 — — — 0.4 45.261 36.081 42.671 Inconsistency 208 —0.10 —0.12 —0.15 —0.14 + A 26-year-old woman was arrested after she allegedly assaulted an officer .
Bottom-Up 41.22 18.68 38.34 47.38 31.23 41.81 0.5 45.281 35.901 42.711 FGIM-BERT 39.2 0.15 0.14 0.15 0.12 Gold Summary
« Jeralean Talley was born on may 23. 1899.
Exphcit-Select 41.54 18.18 36.47 — - — -y * She credits her longevity to her faith.
P 0 41.35 18.50 38.57 Gold 0.30 0.40 0.13 0.48 « Inherited the title of world’s oldest person following the death of Arkansas woman ... .
SENECA 41.52 18.36 38.09 47.94 31.77 4434 — _ _ _ — FGIM
0.3 41.41 T 18.57 T I8.6 j-T Bottom-up 0.23 0.07 0.15 « Jeralean Talley was born in rural montrose on may 23, 1899 , and credits her long life to her faith.
BERTSumAbs 41.72 19.39 18.76 4892 30.84 45.41 ’ ' ' T + Asked for her key to longevity, the Detroit free press reports .
REI{ Er] 0.5 41 521‘ 18,67 ¢ 185 51 FGIM-BERT - 0.10 0.03 0.05 - * Gertrude Weaver, a 116-year-old arkansas woman who was the oldest ... .
TR . . L . Control by Novelty (¢,, = 0.3)
FGIM-Transformer 41.65 18.89 37.94 41.63 30.10 43.94 FGIM(En = 0-3) W 0.05 0.10 0.02 ﬁ"‘ * ... tops a list maintained by... Geron planck , which tracks the world’s longest-living prople .
ThA « Talley’s five generations of her family have lived in the Detroit area .
FGIM-BERT 42.12 19.52 39.07 49.41 32.22 4583 0.7 41 2?1 I 344‘1' 38 43'1 FGIM(e, = 0.5) — 0.07 -0.02 0.07 — » Talley was born on may 23, 1899 , and credits her long life to her faith.

D5 PEPXERFEEFIFEZRAE

ADA: SiFEX




