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e Solution?
* Adding context of the reference paper to the citations

* Verifying the claim of the citation text * Domain specific knowledge:

1) Retrofitting (Faruqui, et all 2015): Modify embeddings using ontology

 Bring embeddings of similar words (according to an ontology) closer

Citing Article Reference Article

...There has been much interest recently in the
revival of the suggestion that altered metabolism
can contribute to, as well as respond to,

oncogenic transformation. |[Several elegant studies

have illustrated the importance of metabolic
transformation in cancer development (Freed-
Pastor et al., 2012; Locasale et al., 2011; Schafer
et al., 2009; Ying et al., 2012), although there is
limited information about how these metabolic
changes may impact on tumorigenicity in vivo.

The regulation of glucose metabolism by TIGAR

...Indeed, shRNA knockdown of Myc in iKras
PDAC cells significantly downregulated the
expression of metabolism genes in the glycolysis,
HBP, and nonoxidative PPP pathways (Figures

STE and S7F). [Another possible candidate

| |[mediator of Kras-induced transcriptional changes

of metabolism genes was HIF1a.|Although there

was some enrichment of HIFla promoter
elements in the Kras transcriptional changes,
knockdown of HIFla had only minimal impact
on metabolic enzyme expression (data not

to each other in the embedding s

pdCe

e We use MESH and PO ontologies to capture relationships in the
biomedical domain
2) Directly interpolate into the language model

may have several important consequences; while \ shown).| Together, our data indicates that the

the contribution of TIGAR to antioxidant activity MAPK pathway and Myc-directed transcriptional
has been shown in several cell systems (Bensaad control play key roles for KrasG12D-mediated
et al., 2006; Li and Jogl, 2009; Wanka et al., metabolic reprogramming in PDAC...

p(qi|d) = Ap1(qi|d) + (1 — A)p2(q:|d)

i p, and p, are according to ()
(Cheung et al., 2013) (Ying et al., 2012) Except that p, uses the following similarity function f,
* Using a set of citation texts to summarize a reference 1, Tf qi=d;
naper f2(qi,d)= Z s2(qi,dj); s2(qi, dj)= 14, if gi=d;
 Adding context to citations improves summarization djed 0, o.w.
performance .
+ Challenges: Experiments

 Terminology variations
 Paraphrasing

 TAC 2014 Summarization dataset (20 reference articles, 313 citations)
* Intrinsic evaluation: Compare the retrieved references with gold annotations

® s - - Char offset
ContGXtua| 1Z) ng C'tat'ons Contextualization method Character offset overlap Similarity by ROUGE precision for top K
* Extend the Language Modeling for IR by incorporating c-P ¢cR _cF nDCG RGI RGZ RG3  cP@1 cP@>
_ , o BM25 (Jones et al., 2000) 19.5 186 17.8 381 436 23.2 16.3 25.5 24.2
word embeddings and domain specific knowledge DESM (Mitra et al., 2016) 203 238 223 456 503 262 206 325 265
VSM (Cohan et al., 2015) 20.5 247 212 481 495 26.4 20 319 26.1
| | fis the frequency function LMD-LDA (Jian et al., 2016) 226 248 223 46  48.3 26.4 20.1 31.4  27.7
* p(q@' \d) _ f(q’“ d) + ,up(qz\C') oblems: d is short QR (Cohan et al., 2015) 222 294 238 498 50.6 27.2 21.8 37.7 281
D v f (w, d) + Probiems. e WE, 21.8 285 232 t528 50 269  20.9 36.5  29.9
terminology variation WE, 239 312 t255 +57.1 519 292 t231 1462 +t34.1
WE,,  +Rtrft t248 +33.6 1264 +583 524 +30.7 124.0 +55.5 +34.9
° Word embeddings: replacef |n ( )ck ) Wlth a functlon that WER,n+Dmn T 25.4 ¥33.0 t27.0 t59.8 153.0 T 30.6 t24.4 +56.1 +137.1

T shows statistical significance (t-test, p<0.05) over the best baseline for the respective metric

e Human performance C-P@1: 56.7%, ours: 56.1%
* Our performance correlates with human performance

captures semantic relatedness between the query (citation
text) and document (reference text).

flaid) =) s(g,dj)

d;€ed * External evaluation: How does the performance of citation-based
3 1 ) summarization change if we contextualize citations?
_@(6( q; )6( dZ' )), if e(qi).e(dj) > T Summarization method lad KLSUM LexRank LSA SumBasic
s(qi,dj) = 0- herws Contextualization method &J  RG1  RG2 RGLI  RG1  RG2 RG1 RG1 RG2
) OLNETWISE No Context 360 8.3 413 108 347 6.5 38.7 8.7
BM25 (Jones et al., 2000) 35.5 3.0 39.8 9.9 33.5 6.2 39.5 9.4
S , DESM (Mitra et al., 2016) 36.3 8.7 40.2 10.4 32.6 6.5 38.3 7.9
1 Captures semantic similarity based on word embeddings: VSM (Cohan et al., 2015) 353 7.9 40.0 9.9 335 6.2 39.5 9.4
e(ql) e(d]) Slmllarlty based on dOt prOduct Of embeddlngs LMD-LDA (Jian et al., 2016) 38.4 9.1 43.1 11.0 37.8 7.6 40.1 8.9
_ . QR (Cohan et al., 2015) 39.9 10.2 43.8 11.7 38.9 8.0 40.1 8.6
¢: transformation function (see 3 ) WE,,, 39.7 102 427 118 380 8.0 40.2 9.2
WE,, t417 t11.7 t456 t+13.8 1403  t9.1 t424 1126
WE, +Rtrft t42.9 t122 t462 116 1400 8.9 t41.3 9.7
word 1 word 2 Similarity WE, ,+Dmn t44.0 t13.4 t473 t136 1423 1104 t 44.0 t11.7
marker mint 0.11 S T shows statistical significance (t-test, p<0.05) over the best baseline for the respective metric
. . e Summary:
notebook sky 0.07 2  Filter out the noise (less - , o
capture | promotion 0.12 similar words) * Contextualization improves the quality of the citation texts (up to 4.1
blue sk 0.31 . . . .
broduce maie 0.43 points in Rouge-1 and 3.2 points in Rouge-2 scores)
* Embeddings and domain knowledge provide improved semantic matching
(up to +12% improvement in character offset overlap F1 scores)
* Contextualization helps citation-based summarization
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