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Abstract:

We explore a discourse processing framework for discovering implicit information in texts, based on Hobbs et al.’s
weighted abduction [S]. Abduction is inference to the best explanation. In weighted abduction, the best explanation
is defined as the explanation that minimizes a parametrized cost function. However, less attention has been paid to
how to tune the parameters of the cost function automatically. In this paper, we propose a discriminative approach to
learning parameters in weighted abduction. We represent the transition of costs in a proof tree as feed-forward neural
networks, and calculate the gradients of parameters in a background knowledge base. Our experiments show that our
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method correctly learns parameters on the existing dataset of plan recognition.
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E‘T u—@n?ﬁﬁ%%ﬁ@?ﬁ%%%%ﬁﬂ:j‘é

41 F—=FEvh

SBlOFEETIX, Singla 53V D LFHEDT—%
Ly bRV ET, DR ER—2F 4 v E LT,
COT=8%y NI 7 7 V@B NRI A7 L LTS
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Algorithm 1 2 EH DjfiiL
1: repeat
2:  forall O € Odo

3: H « Inference(O, W)

4: if Yo ¢ H then

5: H,y — H

6: O0=0U{> |yeYy)

7: Hpps — Inference(é W)
8: Eow < ErrorFunction(H s, H,q)
9: forall p € Py, U Py, do
10: if cost(p) > 0 then

11: assign gradient m
12: end if

13: end for

14: do backward-propagation
15: do update parameter

16: end if

17:  end for

18: until convergence

ZDZ¥ ATk, #lZ I “Bill went to the liquor-store. He
pointed a gun at the owner”, @ X 9 ZRIEFHEI I LT, 22
PofFon @Mz EFCEHMT 2 X9 RESAYOEK
ZHEw T 52 2 EBHINTH 5, HIZIX T OFITIX, “Bill 3
WET 2”0k BEHIMEONE L %ETHTO D&
E. HEhe oo N 2 B ORMERIZ, 20 hoflT
WcGZoNnTwabDELTwS, 7—%ty M,
7= 25 ET AT =8 255D, BFET—%
4], TAFTF=FI1ENg & [8] ICX > TIERE b D
Thb, AETIE, FIFT—FZ2illi7T—% £ LTHWT
FHR2To,

TRAGRIE, Ng & [8] 28 LilDfi% 7 — & Ot 21T
IO L2 bDE VS, 2 ORI, S
D FE X (shopping, robbing 72 &) & Z DIFEARI 6. 216
NERT 2EmzHGRT 5 &k ) BEATiddInTn3
HRAGTICE F N2 BEXIZ
dining, traveling in a vehicle(bus, taxi, or plane), party, jogging
BREVRH D, TNZTNOENIE, ZNnoz2MlTs59%
AR BX (777 V) IR L %0)“)1‘91»(’)71»

. shopping, robbing, restaurant

. HRINICY 77 v R EATY S, HlAIE, “raveling
inaplane” (&, “RATHEICIE S 79 12) 228 (1] & D> DZE

WHEEZH OO BEITZ L W)Y 7770 ER>Tw
2, REBETIZFING2HRADHTWL BRI VP Vi
FIHWERE R ICER L, ZOf55E & LT 220 i@ Horn fii
D57 B RAERE W THERE T 7,
X 1(a) ICHI T = Ic & EN2HGEOH & 2 2685
ﬂ%ﬁﬂ% K 1(b) 12 2 DEFEDIEME L THZ 6 TWw»
WX ERT, 4. M 1) ICEREMERO 2 RT,
_@Mfi X 1(a) DEHNZ LT 1(c) DS % H
WRSIHERZ T 2 LIk 5T, $ S shopping &) A
XY FPHEELT, ZOEEELBIl THH, HozbD
BMilk TH2 I ExHmTHIenRDENG,
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(a)

“Bill went to the store. He paid for some milk”
instance_going(GO1)

goer(GO1, BILL)

destination_go(GO1,S TORE)
instance_paying(PAY1)

payer(PAY1, BILL)

thing_paid(PAY 1, MILK)

(®)

instance_shopping(s)
shopper(s, BILL)
go_step(s,GO1)

pay_step(s, PAY1)
thing_shopped_for(s, MILK)

(©
instance_shopping(s) A go_step(s, g) —

instance_going(g)

instance_shopping(s) A go_step(s, g)A
shopper(s, p) — goer(g, p)

instance_shopping(s) A go_step(s, g)A

store(s, str) — destination_go(g, str)

instance_shopping(s) A\ pay_step(s, pay) —
instance_paying(pay)

instance_shopping(s) A pay_step(s, pay) —
payer(pay, p)

instance_shopping(s) A pay_step(s, pay)A
thing_shopped_for(s,t) — thing_paid(pay,t)
®1 7%ty FEIOERAGROH

4.2 EERFIE

fEEmIc 3z Eo (17] offiw = v vy 2w, Th
(. HAN E RS 2 BB S LT 2 L
T, ERORFMHER T > ¥ v & R TR ISl 22 i %
FHL T3,

EROFEME LT, IERICE T NS 7T v DU
WARGEHEENTOIUEIEMR L T2, F/o, FHfliHEE L
L Tl recall, precision, ¥ & O FlZH\ 7z, recall I& (1E
fRLT-7 7 VBYIERICEEND 77 0 8) L LTERRL,
precision 13 (IEf# L 72 7" Y BUMRIGRICE £405 77 V)
ELTERT S, I Singla & DRI & FAED b D
TH s,

HERED NI XY EFAFET =2 I T 570 -7
A+ OFGHUTIHED T AT T L 72 fliz v 7z,

43 R
TR RO SAEME S L DM 2K 512, Singla 5 DF
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100 /_W\/
% A

8°\%%7v

70 —Precision (train)
—Recall (train)
——F-measure (train)

60
—Precision (test)
—Recall (test)

50 //

[%]

——F-measure

40

0T s s e e L e s s s s |
01234567 8 910111213141516171819202122232425

RER%

B 5 AR & oI R

Precision | Recall | F-measure

Singla+,2011 69.13 75.32 72.10

REFE 65.12 66.67 65.88
K2 =274 VFELEDILIE

BEoligER 2 ICENZIURY, K5, 2 LD, Singla 5
DFERITIIE T2 2 D OO, ARGiHEGRD /87 X Z IR L T
FEMTbN TS I EDMERTE 2,

SRlOFEE T, BOKH 2 A b E X OERAROE
AlE, ZOZFNZFUCEEGDO A B LUOEAZE D YT
Twi, LU, EMEICNT28HE2E2 2% &, A
Mz N ZNICEEDNRNT A Y E2H DY TTHBD
TR TRATDRITTEDHE NI B> TLE ) 2D,
F=8ty FOHBISIEL T X8 %2 PULT 5 2 L2500
WThdEELOGND, TOHIZOVWTESHEIZ, BT
BT ZNEFNLODDY A T T V—=T 3 F Lk
THMEL 72 EHAZRFFE D, RIRXRYEZEHARRT bL L
KR 7 PLVONBEETEHR L 2 ETEARY FLOAEEIC
FbiAt 7 &L vo HEZRERINICIZEEZ TV 5,

5. BEEMRE

B TR 72 X 912, IREHE G 2 SREGMT I V> 2 54
IZW < ObH5H(1], 9], [16], [17]. T NOWE D AT
2 & D PRI D ST X 7 %5 2T D, WADHIBIRD
R ORISR D 8 5 X & 2248 T 2 FHEFRES N
T, RHITHDD ) EDD EDIZ, Markov Logic
Networks (MLNs) [11] 12 & D k@i 2 £BIL . IKGLOFE
fifiBd% % MLNs D87 X & 22 HF L% Ao CTEE T %54
MdH 5 [14], L2 L7aA35, MLNs ZANTHFEHER O 72 0
DOPHATH D | AR O FHlBI S A RIE I € 7 vk
EINTVBED, HWEIIFELLEFETE LRV EEZ
5N5, —HT, Wx OPFHAIZRBIHER % E# T 7Lk
LTWw3d, KDIFMEIC I XIETETVE EER
bis, o IREHEREZEZETAEL WS I ED X
Uy bELT, EBICRIERRERN D72 %2 5 2 L3RR
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TE D (7], KBIC, (@i 2 B < 20 LT
HEINTW 5 [14],

6. IEm

N FE CIEHERRIE. HATIBLEIC B VTSR
ENTOARWEROBEANMEZTI 2 Lo LCTH MR
A EEZ BT B0, KFHER O MBI S D 738 T
ENINFETIRESINTES T, JHlBKD 7 25D
RN, ANFICK 2P 22—V R T 4 v 7 TR
5X 2GRV EVIHIRENED >, AFHTIEZDORED
fip L LT, EAM S FHEROIEHADL S 7 4 —F 7 7
7—RZa2—9 )%y bV —2 2R L. EENEREZ
W5 I LIk o THAMN KGR D ST X 8 % B
B X THET 2 FEE2RE Lz, £/, BBFEOT—%
v FEHCTEEERZITO, REFEICLVEAMNE
IR FHHERR DT B 2EE TE T B 2 L 8D ST,

S8, EREAOBEH AT T, AROFEZ X bk
BRLTWL, O E DRSS DT, BT R AR
HENTNNLODODDY A TSI N—T47F L el
LEBEAZR LD, NI RYEZEARY b LA
JbNVONEEER LI ETEARY MLEFAET LR
EL NI AT DN EIT> T DD H 5,

¥ 7o, EAM S EHERO VLA Z D b D DYRER %2 17>
TV FPETH S, BlZIE, FREEMHTCIEILS BT A H
Yo 208, RSHERIC BV TF LSRRI ik
BT %, D70, Kt s SR 2 179 72
DITIE, BLlicw T 2 REEZRAZ D L HICT 2068 H
D, Bz L TarR 2T EDIRREZITVL, 21
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