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Forward stagewise additive modeling for entity ranking in documents

WANG Yan-hua

(School of Data Science and Engineering, East China Normal University,
Shanghat 200062, China)

Abstract: Key entities of a document can help to summarize the subjects of the events
or the topics that the document describes, which can contribute to applications such as
entity-oriented information retrieval and question-answering. However, entities in free text
are unordered and hence it is important to rank entities of a document. In this paper,
firstly, we make full use of features of entities that extracted from the document and draw
support from Wikipedia and Word Embedding to generate external features. Then, we
propose a novel ranking model named LA-FSAM(FSAM based on AUC Metric and Logistic
Function) which is based on forward stagewise algorithm additive modeling. In LA-FSAM,
we employ the AUC(Area Under the Curve) metric to construct the loss function and the
logistic function to integrate features of entities. Finally, the stochastic gradient descent
is utilized to optimize parameters of LA-FSAM model. After experiments, our evaluation
shows the efficiency of the model we proposed.
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B A EIBC 0 AR 1R %S, T 8 19 4% 0T [ S AS Al A7) A0 AN W 3 G, O HLX Se 4l o
FEAt G #1425 e ik B vp S0P B S AR RN T R O AL YT, B ARE T AL B (Natural
Language Processing, NLP) £ A [f1 AN B il 2458 745 B AT w] LAAR) H iy 42 52 AR 501 (Named
Entity Recognition, NER) ARV SCA R LI SEAR. SR, 2SO AFAEIR 2 S2ARI),
B IR ST F 1 T S AR R 20 1 A (B ) PR A A T AR (N BRI ) S A it AT
L, RO IR B SEAR A AN AT 3 03 B SOAS TR O 1), I HLOR B ) SE AR ] e 23 13 mliAs
B SCAS T8, T 5 SCAR A2 RUTE OC R SR T e 2 O 25 2 (B0 0 ) A B SH 356 T o) SCAS 3 3 g 2
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M SAE SR KT SCAR DG E A Fe X P IE U 5 | T ok B 2 2 5 R DG 21 e B X SO
IR IR A T SR HE T, ATt top-k ANTRITIUE Sk SCAS [ DG R] . LAY 42 B A I

FESCA T PRFAE, Wi SRR B R SRS ZE R B 3 ) SCRY AR IS 3] T A 8
A 6-TVAE A A AE K SO SR T A B T 78 A, 8 1T 5 SCAS B B S AR HE P (W 7T H0AH
X R B, SCASH B SRS AN AT LA S MRS S A 32 021 g HAT B 1A B R ISR ) 2 &R
SR A5 7 TR . B, 7645 B 2R 2R G0 h R F SR8 2 AR DG SCR I, 7E48 R DT e i 7
FER SR R TG G S AR ] LA AR B v SRR R IR 2 [ AL ) B R Ge v, anfeT A
PO SCAS Hp [ E SR e OGS R D B Lt SRR H ) . DRI ) SCA R ) SEAREAT
B HE P H AT IS

A SCAE T FRL SR I TS AR HE Y ) R, SR T OB P A A LA-FSAM (FSAM
based on AUC Metric and Logistic Function). LA-FSAM & —Ff & F4E T} (Boosting) [l 7] 43
AN TRy S ARAE SOR T R R, R 4 B SR SO AR, R 4EEE R
F43HK Word2Vec 5N 2 Bl SEARAMEEFE. LA-FSAM 2718 F SO ) AUC YIRS 2451 2K R
B, I B 5 010 R R S Bk 6 FRFAEAE O B ek B, S AR v YIRS s TR F BEA LB 2
T RRVEAE IR S Y B SOl I SE RN B E B T A ST VR A R

ARIJGEEALWR: 5 1R ER A OIS TAE; 55 2 198 Ak SO SRS HE T i)
53 VRGN ARSI I o5 4 7l I SE R SR A ST R 5 VA A R 2 5 R A
.
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R SEARBEAT HE P68 FER S SRR AR 55 b, WFST DGR T BEAR T P R ORIl
(K0 SR R A U PP R (9] 55 P SRR B AR DR K S AR SR SCHR [14] SV - Wil BEAR T A i
TR P 8 21 3R [P O ) S8 AR S, 12 SCRRAE P -5 48 AT O I SORS AR AN R DU R 2
FOGHRFAE, 43948 ] RankSVM Rl Coordinate Ascent #5784 X} 48 2% 45 JL AT AH G HEHE P, 3¢
WR[16-17] 1AL A5 A0 B e SR G 2R P AT P Bt R BRI R Ak, s 2
T GBDT BB 0 4 2 SEMBEAT AR OCPEFE 7. SCHR (18] i o B 4 5 iR | s A4
R HEEA R B (4 TPCE) (0SSR R R R S A (P fE, %073 T S 1R 385
B SR, IF HAE BRI 7 Ui A2 22 SR (1 A2 R AL AN [R] B2 ) s AR ifid. 22 2]
fIFF? (Learning to Rank, LTR) J5 i) iz ] 115 B R AU IF IR T B R I, SOk
[14,16-17] B A8 (R S0 280 D0y 2 S HE PR 27 S HE P v AR B 1) el i A KT By
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JHT Pointwise. Pairwise fil Listwise [HE/F, X7 AR IRFE, )25 RankSVM., $#&F+
R B 26 00 28 S P A AR 01 DRI, oF - SCRY SEAACHE P 1) J, A S0 3% RGBSR vh A DG sK
PRI R AE I R 27 > FIE e D5 kRl 22 FR E SR SR e A 2.

SR, AR ST HR IR S AR HE P 1n) R FE 0 T4 235 I SOAR SORY, AR SCARH IR 48 5 327,
X SCACH R SEAABEAT B SPEHE Y, 3R SOAR SR G] il ORI S0 AT AR SR R AH S . SCHiR [2-5] )
FSCA A (R ] SR AR, 0 an il P s 00, 300 ) SCORSARIER | A BRI IR R 4 i A I
FHE Y B 2 ) D7 R A SO AR SRR R IR 2% 2] i, STk [8) B kS BE ML A
SRV N T R B ] ) R, 2 SCAE FH il T T 0 i A R F] Rk g ST ] T [R] () O
2, BEJE I T R (R 2 T B LG 1 OB D] il EUAIE 7 AR, A AT D38 e AN [w) 119 7 2 2 57 ] 33
Z BT R Z: SCHR (9] 38 3 WordNet 37 i) 55 i) 2 [R] (118 ¢ &, STk [10] W) )30
53 A 278 (Word Embedding) > v 53] T2 8] (1) 75 Q5 00T Hoh A e B 2% 2] 7732, STk
[7,11] 3z I BE T B 1 S0 B SR T Vit B OSCA O B 1), SCAS S ] it ) A A2 S I SO
PN 2SN T FBURH SC IR ] 0T, % e A4 Bl Bl BT 25 0], 17 SCAS SIEAACHE s W) 2 SRS SCAR Y
RN 3 R G PR T SEAR, AT R 5T H AR ARARL, RIS 0 G A7 AN [

BT LA B IRIBIFIT, AR S RS AR B SCAS SRR ] il SR AH SCHIT TR U SCA SEARRRAIE, JFAR
P2 P 5 iR Y LA-FSAM AL SCAR SR B T HE 7.

2 S R ARHE T R AL

AT U LA 2H LA-FSAM S35 WA SCAR SEARBEAT B2 HE e, AT g 45
0 S H BN DL S LA-FSAM 5% (RN

FEX 1 B E SRS d, X TAT 2 08 B SCRY d, & AR ¢, IR P P, FTSEAR A 3R
E(d;) i, B d; = {t;,ci, E(d;)}, Her, SEARBIR E(d;) = {ei1, ein, s eim}, €ij(1 < j < m)
SRS d; TR § AR, AR SO RS B O IR AR

EX 2 SKIEBIES P, 5 ABIES N,, EALEOH SR d; F1SER813% B(d;) H,
LR AR S AR IR S Py, oA ) 4 S AR SRR T B N

DRI, AR e S 1 A S 2 m DICKS: AR T 38 SEARHE Y 1) /e SR 6 T 2 45 e 1R
Y d;, F B SR SRS B(d;) R SEAREHATHE?, 15 E(d;) SR IERIEE S P
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KE(d;) P& SEARTE 6 FPREAE T B A G REAERE FE X, 6 T4 AR B X v R A — PR Ak
MR — A AR 3 RURFAE AR BE X B — S I e AR I 2 AT 1. 6 BiRe Ak 0 i CBL Kot 87
ERAESE 3 WP R A 4H.
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(3) MM 2] 43 SEARIE SCRIER AT DL AE RN, LA-FSAMIE L AWt 2 i g (14 5%
PRSI ARSI A VG B TR P 5% R BT 3 3 0/ A 453 2K b 5N T B T A 20 > i S 4
HRA RS, X A ST AL H AR AR TR SRR i SR dy, S AT 43 sk
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SERHOb(X; B) A HE PR R B, 4 5 AR I SCRY d T LIRSS SRR AE AT X, SF A 5
IR E(d) B SEARI AL 3K 3B 4 6 Tl SARRFAE.



501 EAEtE: TR ) D SRR SO SR 95

(1) BB Ao ABUA'E Sy o) 4038 PR 1) vy S MR A% 5 A, U 2 40 T SR,
1 G SCAS 3R A (B ) PR e 2B AR (N A, WU ) BUR B3 i (7 ). DAL, SIEARAE o
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E(d;), WFRBRAFFIE 2 7T LLRIR A
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OutLinkCounte,, (ei;) &7~ £ S e, I HEIE 1T R IO b HHBER N S ey I 15 2R IR
B M Ja o MO AR AR B,
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MG Ry & BRI P H b, 52 XBURREL(P, N, f(X))h
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1
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3. #J(a, GRS, MEH
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I

AR T R AR G S5 RV LA-FSAM BRI R BN, R SCK o 6 B4 . A0S
B LR EE INEGEE X LA-FSAM BIA 52 JEE 7k LA-FSAM [F% bE DA e &
B EAT PELH B0 .
41 BBEENA

4



501 EAEtE: TR ) D SRR SO SR 99

H AT B A O SCARSEARHE 7 A 16 28 TR IR B0 4, A SO ok B 30k [24] A TF
BT I o K A, o ST N RS M EVF I . % E 0 A b SOR R Bk S A R
rh R AR DX S A R T R, X L ASOASE A A R T A P 2. AR S R A
BEHLZEE 500 45T 1 36, 141 Standford-NLPM T H Al ESC A SR I N T Hods R S & 3k
AT EBSAAR I, 5 JE K 80% AR R £ M VE VIR 50, 42 20% (1) Awid 2ot A Ak 4k
P, B e b E LS AER Ge R 1 TR,

*x 1 HREEEIBHHESRIT

Tab. 1 Count of key entities statistics of documents

SR SRS m SR L/ %
>1 500 100
>2 487 97.4
>3 389 77.8
>4 201 40.2
>5 89 17.8

42 MRSHLRE

ZHlr: ZHL e 2 ) IREE, OIS S e n] DUINPR R 2 rh AT R, (R il KT e Sy
HIRE 5 TGRS, 483 SRR A SCIE AN Ir = 0.01.

ZH v BHy BN R, 72 0.1< v <0.9 HITB TR, AR SCLF-3445 2% o6 S0 (e 573
AUC i A kR, 083560 I S26 5K 20y %t LA-FSAM BB R0, B 1] LLA 12 v >0.3 I
B R U RN SPRIAUCTHERR, 456 7% B4 Kk R B 53 AUC {HRE ~ 7484k, 4
0.7< v <0.9 PP R EUE 5138 AUC [ T-7 48, IR SCER v = 0.8.
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Mt < 10 WBEA I EE In-T- 80K BB 5 134 AUC AR, 4 ¢ > 30 P8R A0S
Y AUC (WG TR, Bk, JET07 M 2020 5L 1) LA-FSAM #R00) SEAARHE A 234
4.4 [ HAE LA-FSAM #£ A i % v

H T AT EAFRFEXT T LA-FSAM BRI 20, 6 T2 3.2 A 16— ANRRE, ALK IR



100 FEAINE R 40 (FREL A R) 2018 4

TR >R Bz AL, IR R SRR, T AE SR IZ AR AR B0 T LA-FSAM 1
E. FRE, D8k RBUE 5 AUC (AT D VRO e, mi 3w UG th, ik 3 SEAR (L &
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Fig.2 Evaluation of number of basis function
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Fig.3 Evaluation of features
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RankSVM: RankSVMP?JE 5L T Pairwise [f12% > HEFF 53, 3F H RankSVM 42 H i e 56
BRI SE 2 —, 12 N TR e s
4.6 FLhsR

AR 1 iTLLE DT 20% 1 OR35Sk, Mk, A SCi ] LA-FSAM
PAKER 4.5 T PTIR 6 FhIELk ik, SR B HEAT S HE I, JE 00 505 Hl 1 i 1) 45 A4 top-1,
top-2, top-3, top-4 FI°F-¥) AUC (M sLR6) th, SEI0XT g ink 2 fror. £ LRI ik,
HETALE MG 7L RankSVM HUS T8 AP S50 85 5 (R, 5 6 PhIk&k ikt b, AL
LA-FSAM #8 BUA5 A (1 2 R

%* 2 LA-FSAM #B5HEXFHMERE L
Tab. 2 Comparison of average precision between LA-FSAM and other methods

Method Avg.P@1/% Avg.PQ@Q2/% Avg.PQ3/% AvegPQ@4/% Avg.AUC/%
Frequency 86.4 82.8 81.1 78.6 69.2
Position 92.2 82.5 72.2 63.3 86.2
TextRank 83.5 76.3 67.5 69.0 65.5
WikiRank 68.0 62.6 61.4 68.5 54.5
WordEmbeddingRank 55.3 52.0 57.0 61.9 61.9
RankSVM 92.2 85.9 84.6 77.3 87.6
LA-FSAM 94.2 88.9 85.5 79.8 88.3
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U.N. says Syria death toll has likely surpassed 100,000

An image provided by opposition activists in April shows a mass grave said. . . ... (Aleppo
Media Center/Associated.. . ... ) BEIRUT - The ever-escalating death toll in Syria’s two-
year civil war has likely surpassed 100,000, the United Nations said Thursday, ... ... carried
out for the U.N. human rights office. ...... according to the U.N. analysis. ...... over the
past year,” U.N. High Commissioner for Human Rights Nawvi Pillay said ...... , including
babies, being massacred,” Pillay said. The death count — which likely underestimates the
total, Pillay said — ...... , the U.N. noted, ...... more deaths. But Pillay noted that
...... the strategic city of Qusair, ......the northern city of Aleppo, which ...... for almost
a year. Any battle to retake Aleppo would likely be protracted and bloody. The U.N. has
repeatedly ...... have failed. A joint U.S.-Russian initiative ...... Syrian President Bashar
Assad agree to step down, ...... Russian brokered peace talks.

AR TE SC T SR A [ (UNL) i AL 2K B2 3K (Nawvi Pillay ) & 22 HRUR E (Syria) Y
AT G 1A BN AT T3 A P B AT 1R PP il R S AR CAE SO T AT IRH ARHA R L N AR
FEEESAA: UN,, Syria, Navi Pillay; 28 LA-FSAM HEJF 5 2 0 BON s EURAR KA : UN,
Syria, Navi Pillay, Aleppo Media, BEIRUT, Qusair, Aleppo, U. S., Bashar Assad.
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