Research paper search engimes, such as ChieSeer
(Lawrence et al, 1999) and Corg (McCallum ef al.,
20), give resesrchers tremendous power and comve-
nience in their research . They are also becoming mcress-
information quality of soch systems is of significant im-
portance. This quality critically depends on an informa-
tion extraction component that extracts mets-data, such
as tifle, suthor, institmtion, etc, from paper headers and
references, because these mets-data are further nsed in

mamy companent applications such as field-based search,
suthor analysis, and citafion analysis.

techmiques by allowing use of arbitrary, dependent fea-
fures and joint inference over entite sequences.

CFFs have been previously applied to other tasks such
s name enfity extraction (MoCallum and Li, 2003), table
extraction (Pinto et al., 2003) and shallow parsing (Sha
and Pereira, 2003). The basic theory of CRFs is now
well-understood, at the best-practices for applying them
to new, real-world dam is stll in an early-exploration
phase. Here we explore two key practical issaes: (1) reg-
ularization, with an empircal smdy of Gaussian (Chen
and Rosenfald 2000}, exponential (Goodman 2003, and
bypertolic-Lq (Pinte et al | 2003) priors; (2) exploration
of various families of featores, inchiding text, lexicons,
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Abstract Previous work in information extraction from research
pwﬁ h-eenltased on two major machine learn- Title Author(s) Venue Year
With the incressing use of research paper imgz techmiques. The first is hidden Markov models -
search engines, such as CiteSeer, for both Lit- (MDD (Seymore ot al, 1999 Takasu, 2003). An Accurate Information  Fychung Peng, HLT-NAACL 2004 | A
aratuTe i isi . HMM 2 generstive model over input sequence .
e oF oo oyt saomeant oo and libeled sequence pars. While exoying ,‘?;E e 1 o Extraction from Researchandrew McCallum —
tence. This paper employs Conditionsl Ran- torical success, standard HMM models have difficalry Papers using Conditional
dom Fields (CEFs) for the task of extracting madeling mmitiple non-independent features of the ob- Rand ield
\aTious commen fields from the headers and servation sequence The second technigue is based andom Fields
citation of research papers. The basic the- on discriminatively-trained SVM classifiers (Han ef al.,
ory of CRFs is becoming well-understood, but 2003). These SWM classifiers can handle manmy non-
best-practices for applying them to real-world mdependent features. However, for this sequence label- >
data requires additional exploration. This paper g problem, Han et al. (2003) work in a two stages pro-
makas an empirical exploration of several fac- cess: first classifying each Line independently to assign it
tars, including varistions on Geussian, expe- label, then adjusting these labels based on an additional
nenrial and hyperbolic-L; pri smproved classifier fhat examines windows of Labels. Solvi
m&dmm;&mﬂamm mwmmmmimmﬁ
and Markowv order. Om a standard benchmatk the tight interaction between state ransitions and obser-
data set, we achieve new siate-of-the-art perfor- vations.
mance, reducing emor in sverage F1 by 36%, : present results is research —
and word error rate by 78% in companison with mli-t:smﬁ;}!m task msing aﬂgc:;nml nﬁ
the previous best SVM resuits. Accuracy com- Field (Lafferty et al, 2001), and explore several practi-
pares even more favorably agaimst EMMs. cal issues in applying CRFs to information extraction in
general The CRF approach draws together the advan-
. tages of both finite state HMM and discriminative SVM
1 Imtroduction




