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EHEHZ ]  So— 05 > AEBSKEEEET - MIRAPAEEEE (Formal Semantics) HY
HEFEITAIE SR T AVERIT (argument) 565 - BB H HAHBIRYER T
HUHi1% - EEEHE SRR s T B E R -

MIgEET Bt E2E U7 /AMEL - ARy T hRE-TE=URE 24 ) A R EABEHIIE
g5 - JRRELUHE /D HYERHES TR SRE A HUS8 RAVEIE /T HEE R - (R AR
YLAYRART - B/ N AR NIRGE S EL Ry B 22 P R R B RE IE MR 22 5] 99.29% -

A E AR LY TR LB R P AT RE AT S PR &g TR R E S TR % R VAE R
BN ABHY Github HZEEHHEH o A EEERAT © (1) RH—ANEE S 2HE
e ZGE S TEEERRIRM T EBEFI A4 Q) DARKEIFEHEBEEN 2L
Eran] e i f. POS/NER HEaC1% » A BURIE 32 2 TR S5 U mT BRIl ol Jmy A AT el
AERRHEEREOTEC ) Q) FRHEEN B8 N R SRR P Y B B R PR T R S Y
HE FROCHIBUENER - AEDL MIT FZRERE -

Abstract

Aside from statistics based and NN machine learning based approaches, this paper presents a
Chinese math word problem (CMWP) solving system that is implemented with linguistic
reasons. On one hand, the system adopts the functional approach to keep the relation between
form and meaning for intent detection. On the other hand, its argument extraction design

follows how formal semantics calculate meanings of languages.

The proposed system shows great flexibility with minimal training data requirement. When
applying the model to 1st-year elementary level CMWP, the correct rate is between 98.57%
and 99.29%. This paper also presents an adjustment procedure to reveal the potentials of the

system to improve edging problems.

The proposed hybrid system provides an operational webpage, its source codes are also
accessible on Github.com. The main contributions of this paper are listed: (1) It implements a
working system that is based on linguistic knowledge to solve CMWP. (2) The system proves
that with proper Chinese word segmentation and POS/NER tagging, the divergence between
form and meaning can converge to a set of human-readable regular expressions. (3) The CMWP

based on Taiwan elementary math textbooks are released under MIT license on Github.com.

G §fA - Loki - EEIEM > BERERSGE - sES 5 e > FREREATTE -
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HIEREDE (Big Data) rEhHVEHRSES) 7 UL - 572 DIBURBRENHIAE TR TT7ALL
K ERERE AT BB sBE8I7A MR B B S B 7 A BB - 24T
1950 FFHEESEE 2020 2 [ - SEEREA THEAVEE © BESETEDTIT
o HEFZAE 1950 FREEERILHEE S N ERAIMASEE SR IHE BRI > £5H
HEE ST T AR AT T B2 B2 4w

KIHFEERH 3 H Chomsky $2HAYEFNER&ERE X-bar AYEIEL [1] 0 M7 DARSE) G
(light verb) FYAER&ERE [2] AP SCEIEA N ER B F4SREMNEE Ry [7] EIFE T 8
57 (Chinese Word Segmentation, CWS) JZFMAEEE (Part-of-Speech, POS tagging) HJ4H
RIIBLRAR > DL T aa BAEa AT EC TR - Articut [16]° DA Articut Sy 5LRE  FE{K Sinclair
& Coulthard HYFEE A BB L 3] E—PITEE T EEBEMANTE - Loki
( Linguistic Oriented Keyword Interface) [17, 18] A2/ M 42fE Fi T 2B T B Loki |
AR e B o S B2 R B Y AR B 0% -

(B H B E I HRE (Math Word Problem, MWP) WHFEE L LR EAVEE | - Bl
HEAFE S (Natural Language Processing, NLP) £flyiEfT MWP HsEE 3T S &
ST » 2 (R TREE AR - A aE R A S L1 B T HR PR Y B B AR R 45 R G| SR A -
A% BRI R AR ETREAR [14] - TR E N )T AR L HE S A
figit 2017 EEHUR End-to-end A1 [11] JEFIE MWP HYRHZEH [12] » 7& TARER
(B4R EE B AR 55— IRES - AR E T BE ) A7 AR MWP - SfE
R H SRR R R FETEERER - 2BINGEEEM AN MWP /T -

BEAh - FAHY MWP BER > A R EE#AY /77020 End-to-end 15AY » FRAEH] THER
FRAAG SRE R TSR - AT FEIE R Ry o SClrss] ~ SR aC e R B A
SA S LSRR TGS SR - SR S Al > 1. (R8RS S 220y S sm (BUAE X-bar
SEE - R ADE - FERAD KE(E NLP @i TH » B 2. FER#ERER » 52
EN S NP SAE

DL AA A IEREATRIE NLP PR » R 7 SA RIS - P DA 5
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BHNRIEE ; R DMSRERITNGET - 3 NLP BRGNS — 5l - Wi aeR
PRI B AR - R Tia B DA S SRR -

MEREMHE Z T~ > MWP ¥ AN S Z2IFE B S EE - H MWP % NLP Al
NLU #ffralEim ABRERr—Eh5eEis - BRiFTAr MWP TR5T B & DU/ N
B RyEiE (12, 15] #BERA Math23k GUERIE [13] SRS RITIMIEEA - Z&
F| Math23k ERIEE RS BEF LB MBI & &R E A2 A A
A« KGRI S B BN B N— R BIEENE - S5 T 76 B8R S R E R
R AU E R A B E « AR e B N— AR T IEE L B
SHE ARSIV A » MR KR IATE ABA Y ArticutAPI Github HZEHE S [16] «
k7 5 (L RE R A2 R IR R 5] 99.29% (commiit code: 0a4057a)

- Articut B TS Loki EEIBA T H
(—) Articut B3 MAm S0 T AL

Articut J&— {8 F T S8 kgt ~ ap A ERGAEEC LA [16] - Articut {X Chomsky #f
BTN EREE I IBES > B T X-bar SESRHIRGEREIER (1] FERHm AR TH T
My st > 3 2 4H T SCEEsH AR R A (2] DRAE AR 5 - DLRE AR AT A A A = Bl By
fHES R -

AR E (R AI > — (38 Sl e (LA A AR L BB R - Hoaa M IRE E A -
RILLERLZ Ry 3 5 > 2 srsHAY 357 0 EESHIALE > SR T sl MRy HERLEE SR - IE
b Articut fEagaT ESANESE T — A LIFORGIEHAL - 8RR  TARRS ]
HELLRe 32T BB B (string pattern) DLRe o] ({5 A4 #hREEE Y WikiData ] {FRA]
BURF A B EDR R Y 52 BhA4 T8 B aR Ry S MR = i DA SE Bl 44 B RS ey LA -

G PLLAE - Articut BB s PERRSC AR a4 B ASIRE (20 Se BT 05 o Y -
Hig S RbR T4 - NERERE ~ AREFEN -

(=) Loki #&af/H#H

Loki [17, 18] % Linguistic Oriented Keyword Interface 7 g 4H &5 o HEst > HAE
BRI - DU KEERE R T R AT R Vs U 28 DUEERA T WR-EEE
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HYEE S RIRRE R Z bR - L RERREL L BASE SR e Ryt R L Z P

Loki E[EHr T EAYZERE » B4 Sinclair, J. & Coulthard, RM. 1975 #£4f Toward an
Analysis of Discourse. [3] EFHFTHE » JFEFINERE FHENHEL ~ I =58 G 8hiEm
aat o AT A =8B T B A -

R (Act) - il T H R h e A T E) |~ BB SER AR L ERR -

IhRE (Function) : {540 " RIELEMVEE) , ~ " RSB EIEE)

E| (Example) : i1 "#ET: THAH MURE? 5 B4 Ty,

15 —{E/EZAF David Nunan (1993). Introducing Discourse Analysis. Penguin Group [4]—3

i

=t (Discourse) HfFEREE (Act)
HEERYEESE (Context) #ffEISEE (Function)
HEEIVEPENZ (Utterance) ¥EERS (Example)
ARTEAERETHF - fEH NLP SR/ » REEEE T =g - o iliE
HZEXH (Project) : FAHERIEANVS = - PIAEFENEEHS R - BEHER
- BEEE - HAEEEEERE o HE Nunan 1Y "5 -
BEAE (Intent) © FE—fEEE - FIAEENEESTRHISEZRE - HE Nunan
HIRESR -
sb= i (Utterance) : —4HATDIAISREREE -SSR T - T—EEAVEESERE - 7L
TE TN ) TR AN SRR )T o $fE Nunan HUSEEEIVEEAS -
B AWFEAI Loki 17 " R ERIRTRE | M B4 (Project name) @ SHHE —
AH R N B E I RERYEE = 55 (Discourse) « HEE 1L T MINECE | AR $47H
(Intent name) - 7572 =& 1 > FrABYE]FHE o T MIDECE (HUSES#22 (Utterance)e
Bl T EE W EESE R | T HEFE =R ) B T EFEE AR,

i85 Loki WRIY Articut #E{THERE - S AERC S ar A H AR PR BRI - A YA 18R
LR A RSO R AR IRV IEAR R UR - DL T ESIZEMBEAR | R -
AR ZE AR AR By

JFA] BRI |
!
Articut <ENTITY_pronoun> <ACTION_verb> <ENTITY _classifier> | <ENTITY_nouny>
PR R4S R B8 73 ! BaR
</ENTITY_pronoun> </ACTION_verb> </ENTITY classifier> | </ENTITY_ nouny>
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l

Loki <ENTITY UserDefined>|  <ACTION_verb> | <ENTITY _classifier> | <ENTITY UserDefined>
FE AR A [A<]*7 ["<RIFIZE] [N <R [A<]*? [A<]*?

</ENTITY_UserDefined>| ~ </ACTION_verb>  |</ENTITY _classifier>|</ENTITY_UserDefined>

£ Loki allSRa]ny ' E &R R | BEA

<ENTITY UserDefined>["<]*?</ENTITY_UserDefined>((<ACTION_verb>["<]*?[IZ ][ <
AR]*?</ACTION_verb>)|(<VerbP>["<A]*?[lZ$][ "<

R1*?</VerbP>))<ENTITY _classifier>["<]*?</ENTITY _classifier><ENTITY_ UserDefined>["<]*?</ENTITY
_UserDefined>

AYIERRFR IR - TR B s Ry LUTFESRAERCHY [1Z8E] B e e AL LA 42
REERAEE > BUEEE Tz fyEhE g AREoR D ) BEE > FRHESER
Ay T ) SIS RIS AR T LABER - ANLEERET o (R D RYERL - B AR IR R
=% (Utterance) HJRIAY T =RIE /3B EEIE - EERARHIHAEN -

=~ WITHARERR

AHFERE Loki Tl 3 35 T BRI F AU 53 VU I (73 A 2 AR B 52 FH el R A

MWP 2 =piyrse] seaal AR aC THEE R (Articut)

SERRTEE RS » BT Loki Z[EfHA! Loki_Math.atm

sea T EEEE I CRFERL T ImASA ) f1 DRCESEA: ) ZREEHEIECE)
i Loki_Math.atm #E{T iR SCEEE FE R [ REA G RE

Jike 1 TR > /£ Loki HEIIMT TATERTNEREEE -

T rwp

H
(—) #1r Loki E[EMA! Loki Math.atm

Loki FYZRFETREZE AT (Project) BB (Intent) FIFESZFEE (Utterance) =Jg -
ARFGeET —HELE TE/NGE | BRI A TR B T E R B T E

TEIE - oAl

a. FAdET [ EHERER (Definition) | 1YEE
b. FiZkit TE M (Caloulation) | fIETE
c. FFHRI TREEER (Question) | (EE

DIBRE - T s B =R Nz — R SRR IR 7 ) AR > sBis R
e R EEERER O SRR NIz KEBEEEE T EEREER
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RAFEMASFR N—FRBEERA R EFEE - STRBVERMEEE [16] 55
EL RIS o AR A A UFRRE REERIGR a1 Bl T/ NHA W
R B = BRI o I AE FsB RSyt (Definition) HiE T AHRBHEE (Intent)
AL FREE R SRR RETRUEIRR a1 Bl T SE MR ) 20 T EHE T
T L EATO i ASTEIBE (Calculation) FYEE T A& ERERI R #R B ISR AT
Bian T BRI A R E S ) BT RIS 2 DR RS | i A KRR EEE (Question)
ZETL Loki_ Math.atm %1 A7 Loki EEHE » FFEfis R aRIHIS T » S
Loki 434/ Definition =& - DAILEAHE - T 4545 FH4a M =1E | st & #5385k Calculation
R T ARESER , AE Question EEfE -

fH H S =FiE#pY Definition, Calculation, Question =ff = BV ERIGSHEW NE— =~ =

Definition

Calculation Question|

Classifier I ................ ’
] et
ty. Classifier ]

[ Classifier }

ENTITY ]—{ Possessor }—r
Qty.

_______________

o [ , :
E T [ ENTITY ] E v
: ! Classifier ' E i
. =3
el enTTY F:Possgmr-_[ Classifer POSSESSOR |
: ! 5

1 | POSSESSOR | ¢

......

o | Lo |

& — ~ Definition EEER B - Calculation EEE * Question = [EIER}
&t (R Gtk
TEJE Fene ittt (Definition) HYEEF - OB HLEAG AT (Entity) ~ VIRSRFA A
(Possessor) ~ 734/ &34 (Classifier) DU HEE (Quantity) - DIER - RIFEFZEF & -
T BB 5 Entity " 5 7 52 Possessor:" BH && Classifier: [fj” — & Quantity-
SERE—EHTAEZHEESR - Fla THEHER ZRBAR - kA AR HIfEES4E

[
1]

i
+

4

it
i

TR (Caleulation) HYEEH - KA BUHUH HE#G A% (Entity) ~ PJEGRFA A
(Possessor) ~ 7345/ & 7 (Classifier) DURHEE (Quantity) « FAE[F—# H A Z 4 H
wig > Bl T HEE BRRECSRE - TRRE TR RIRES IR LIECHE AR
% o

FEK i H A (Question) 1Y & of - (A BYHU I G 4 F8 (Entity) ~ VG A A
(Possessor) ~ 7345/ &5d (Classifier) DURHEE (Quantity) « FAE[F— H A Z 4 H
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MR o BN " HAEARIEIZ T SRR SRR 2 VRS o AR A KR H R LLRE
TR MR R AT -

TRV TI 1% - Loki %40 & B LR Loki Math.atm EEFEENG » [EREE 4 HUR RS
) TAPE - R GRS A B AR T TR (g W
F o 2R ) AUREEHS -

() 8t "IWESEF ) AT RGESEA ) Bt

N EEEL > A T AERNERETTER (eg. HAR)  STERM (e.g, B) MEF
(e.g., =) [HANGRE " A, A1 T IRCE ) WREETSROTE > AIREEE R " A L A1 T IRUA |
WREF(FHIRE > DA E A IR TR A X BT et Y L
X+Y DUk TR X REE o fR&EEEE Y 52, Y X-Y HY TImEASM TR0
E L WIRK -

RN G 5 T I~ EAEESS B R RS R -
KIEHT MWP RSB B (SRR BN A R IE - A SC DA E R A )
HELTSRIA -

TETE S S (D B AHSE B B i 285 St ( Event Pool) 1
SR - SEEPNA B RS T BEE T ROEE AR | AUEIBRIE -
BRI ORI S BRI » B 4 A S T T -

substraction() addition()
EEEAEER Qty BINEtE BRIEEEE Qty IBMAETE
EfE RS0 EfF MEMAEL
e.g. lIZiEMEERE e.g . BTHEER
EfE=-2 EiE=+9

i

referential()
RIBERINZRRIER Qty HEtE
EfE MEERE, else()
e.g., tEIRIk S EER
| = RIK_T|iHE +7

ElY ~ B4 (Event Poll)
T T3 B TR | B TR ARSRSCRIERA IS [19] s REYR[EA g o
— AL T BRI AR DOKEEEEREZA T ETIISR > 2l T BRI

215



The 32nd Conference on Computational Linguistics and Speech Processing (ROCLING 2020)
Taipei, Taiwan, September 24-26, 2020. The Association for Computational Linguistics and Chinese Language Processing

RS DU SR R A T s UE TSR - R AR A R IR (EEh s # e T —
REAHER B0 " 45T ) BIFUREZREINE ~ T 1T ) FOAERIRINE TS
BFRESRENE. . - AR EIER DA St B— I A= &S Loki
SRS R IE RSOy BIRERIR T AE L BN - IERFORA Bl (B T4 T
W) AV T H RS A T RSB R A E RN AT ) HYDIRE » WL —2KC - (%RE
WA FERERIYFR K > ARGt R/ NRRAVEL > BERFEFA (eventpool) o - iR (H
FHRIA] o A 75 22— BAARLIRA B VB SR A FIAVHESAS

(=) (M Loki_Math.atm [y S8 E2NE A E]RE R RE 2045

A S VEER I ARG MWP W15 [18] - AWTFEHY Rduiiite - f£ T SCBEREA
FEEAR  RGREE TR T — R — A T 2 EwHY Loki_Math HZ >
Loki_Math HZRiH)T4E Articut I 57 POS/NER FEGCHIAE R & > FHEEE Ry n]
TONEEH AR - LEEEIEZ HE T AR E BN R SR AR &R o R EEE R
FY R A B — 2K [ -

AU EHEAY R B /2012 RIRE(RAIE 20 Ay A B IR TR s U 3% A B o m R
EatHEsmyTHUERITER » IR RN A BRENEE > BB T INESEG ) 20 TR0
B RIS A T EY ek = AR AR Cl AT TR - BIRESKAE -

DA s BA=RE8E5 /NI —FE > BT T AR U E R o RATIURTE - &
SR TR BAE =AU/ Nz R FO TR AR =T
EENG LY Loki Mathatm HZE% - T £ A =FHEE | BElE " E#ZEREE
(Definition) ; HYE[E > DR AR R e EE BV A f " 5 b (Possessor) |~ T #E R
(Entity) ; 1 " = (Quantity) §H (Classifier) ; = {lm7T o 41N EAFR

Definition
| - ]
—[ me ]—[ st ]—r
N

& F. ~ Definition ZEEEGFEIEE R REE]
5] T/NEAZ A —E ) FEE T ST EERE (Caleulation) | HYEE] > Sl bl LT E
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HyzaE s AT By T /NHH (Possessor) |~ T #8552 (Entity) |~ " — (Quantity) 8 (Classifier) | &
st R TizE R TEOEEM 0 BT — ) ILEESERECR -1 G T ESATR

Ca culation}

Falgrg

[& 7S ~ Calculation ZEEREFEIEERIREE
i —n] BRI TR SR Loki Math.atm HZE/SE K2 HE (Question) |
A EOE - A EAEE T (%) 85 B EREAE TEE - RaTPaa3RaE
BHE WM gz - e NETHUR -

[Question} [Question}

&1 ~ Question ZREEAFERERI RER &/  Question B FEIRERI R EE]
oKt~ > HaalinvEReE R o e T EFREERSR | FGETHE > 58] T 3E
R =3 B, WHRES - B EAGTERE > 58 THER -1 1ETESEE - RIgAH
THETEBERE » #i5F] 3-1=2 > BRI T 2 FHERNREEE -

AR TER TN AR o R T/ NGRS SRR o HI TR AR E AR
(Question) ; & /ZlE /\AY45R -

HIETEGERE T KB T E%EEEE (Definition) | HYERH R RIEE T/NERFAHEE |
MECEE: - RIL SR E TR 5 > RO A T5IE#EE (Calculation) | HYERIF > HY
& TNHFFERAR SO -1 BUECEk - AR Tzl B— TRUESG ) RIEUERYE
EZEFMEASE - B2 1" & <17 BUNRgEizig T 1 FHER ) RAEE -
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VU~ B B RRAE R

ENZI0% - A0S E AR R Math23k &EiRHE ¢
1. HEERE  Math23k EE RSB/ NEFL » BRI ERE/ N—F4 H
P o
2. A - Math23k 1Y H & ERG RS WA S s &8
HYEIZER[E] »
3. FTFE:R © Math23k HYEE H tha S0 a) TN S eE T sEaR -

R HTLN R T > A2 S BN —FRBERATIEFEE - SiT4E
140 ERFELL T IEGE ) STEEENESR TN ) EEREREEEEE

FEERBET AR RER T T ITESEME ) (Bl " 5 X E GRS ) -
DRGESEAE S (BT TR EnzkE—(E ) PUR T EEARVINER(: ) (BN T SEIREE/KEL S R )
3t 3 fEFEM -

£ 140 FEEEH S > HF 464 (EET - fEFHUH 99 A4 Loki_math.atm &7
ZH o A EREAIEAER =18
1. BETHFEEMEE S0 flU > SEIEMFEZE "50 FER, - AETES
SRHY 750, WVHBL IS ZE—EL -
2. B BIEE R - fla0 > BSEMEFEEE T50 R, - AlEtEss
Ry TR VHEIERER SR
3. HREHMFIEEMERE 2 fli - EEMEFREEE T50 R, - AlEtEss
Ry THER  DHBLEREER R
N =P R R Hrh— - SLERUSH EHERRE BB R - AR - RHRE
140 FEHSCHERE AT E Y 464 {@a)+rf > (EF T H AR 99 {#4aT > BIFES

SIE Y 138 RH o

BEEEANE > A[GHIEATEET] T /NS2A 33 SRR - 4545 45 5 5% - /NEIRAER
ok ? U HE > NBRZ T/ NEIRAEA 25R ) BRI RIEIGR - 1 REUH T T BAER R
AR > FE S R RE A CNSERIEEHE) - 1T " BRAE A AR ) AV RE N
B H X AA - AYRIREEL - NI R RE s 1

%« EERMIEE L BB Github commit code

et

FKER FKE

i

pil
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AR ERHE 2 ERERIELE] (F114R 99 /464 = 21.33% 100 / 464 = 21.55%
G} ST oY)

AT TERER (B AR 2 B 138 /140 = 98.57% 139 /140 = 99.29%
ArticutAPI [16] commit code 46edb4f 0a4057a

FERTEE T NSIRAE A ATR R R B R ISR RHE » Bk A BUEBEEAE 99 £271E] 100
] o ST A EHEE AL 138 F2FFE] 140 B o (R E Bt B AR gk T A -
B AR St ESRTTAY TR o] DS S R SRS AR R IR AN DA SRR AY DU 254
BB - i REBIENR PR -

1~ BT FE

Mandal 1£ 2017 §Y[EIEERFZES [14] > B MWP fJ NLP 658 53 4 HAPS B (Early
Stage, 1964-2006) F1Hrth{t (New Era, 2007-2017) F{EFEEL - 2007 > & HIRHZEH B &
T NLP MRS B RO EE B R LA REAVEN » (15 MWP AR iy A &
WA R P E S R EE A o ££ Mandal fY[alEES - FTAHTZEEyaE IO (E
[EHI B

1. 3 NLP Fipgse « ¥ B FOCET A EAERE REERENT NLP FRE - fiEATER

HYREREGN

2. WOBBRARYT | JSIRADBITE RN MR R (o
i) BB RS REECE T DAY o
3. EAMEANEES B ST &S R R TR -
4. REETELER - BT o REERN RS Kot EE%E (JFESCHI
PRIPRE ) o FTEAER -
R B 2017 &5 RBREEEERE ETRE > A ElE (End-to-end) 5
A [11] FERREEEERE - Infln (End-to-end) fEAUBKHR T _FAAYVO{E R » H#E
eat—{E Y ¥ 5] (Sequence-to-sequence/End-to-end) 7Y [12] » #EFEHFFTA " EH
F AT ENEEE R SRR ) AVISRERE > (AR RS B SR AR o B REY
TET A EHEFERENME  (LES A EHT KRB > BIn EEI4R - fEaifE
2017 FLER] LSTM ZERSFIISK 17 SCHy R E2 e Math23k [13] #Y MWP 5D A5
TR 58% HYfRREIERER [12] -

HFAEE A (End-to-end)PHAAIER =~ AUEYEE R ERARHY T /EARE - IR o] AR E WIHAPE
B (Early Stage) FIHTHE(T (New Era) 21275 = (ElEEL -
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B T s = (RS RS RS - 1¢ MWP BEZ SR - HRTFTAHITENE B/ (elementry
school) JEFI#EEE H S HAR - LSS BRI AREZKE - IEAM NLP HE—# - firA
MWP HYBHFCEEIETESCRRLG - HRoCHY MWP AIZ S5 e R R - FRHETT %2
ifizk « Mandal GYRFZE[EIEE [14] fFATESEATIASE > ELEMSLC MWP RS - fE8THE
13 MWP YRR E o STHRRY R AR RR B OHTE [19] > e CKIP EXAYHT
7% [10] ~ &K MiuLab HYRH5E [15] > DUR A REsR ST BIRRURCR [12] -

PRIRRAGE T —( /NI R M ARE 24T Demo | 5 [19] EUSHE T E)
st R HERR (Frames) | BeB BT EIRO0 » iR EGE MWP T REREA) | BRG - 6
I R L e Y B (5 o P 225 5 PR o S P A 2R A R N LA B B2 R -
FHIE E L E A S A B MR %GEES (meta language ) » [NIEEA & DAEA S R 57
AR - FEE BT - BOAEYE -

T JEAE Mandal FEEH) MWP VU(EPEET - Aem CHYWTZE 774 - FIdle CKIP [H
RAE 2015 FEH2HHAYHZE [10] AYELES -
%— }:I‘ _LF‘%Mtti){

MWP #7208 [14] Aem X HERE CKIP EXRE [10]
1. 32 NLP mijgEH Artlcut s ~ saMAE0 Kedy  [Language Analysis module:
HEREE Sinica Treebank
E-HowNet
2. BT Loki E[E{fHAY Problem Resolution module:
(Definition, Calculation, Question|Logic Form Structure (LF)
Structures)
3. EABEAREITE B (Event Pool) Problem Resolution module:
Inference Engine (IE)
4, {REZEFTELGER ¢ Question Structure 474HTHT |Explanation Generation module
BAERIETE (Question & Answer Mapping)

CKIP E[X{E NLP gipa B &R - (E/H 7 bt be 1T 2 40y tf SRy a5 (Sinica
Treebank ) DL R B2 4148 (E-HowNet) AGfETT MWP R HAYSEEA#AT - hoCméitefil
& 1 61,087 {EhChelE ke 361,834 {5 [5,6] o MEFAMEE T ILE S ERIEIH
[8, 9] - FHESR AT FEEERIAY Articut Eirsa Ksa MR K Loki Bl TH > FEELUES
ERARAEETL - Ml Chomsky fRHHAYALERSE X-bar - HAFRUEERAHUE L E
T e

£ TR ) R T AR SEETE TR, WIEREEL - CKIP AYBTFTIafE AR
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TR AT RERY T HESE SR - AABTTEAERTA FE B AN A (8 A MRS HABRLE — 2
H ATHAHERTE A RE R BEAY 22 & RREAE A - IR ] AP ST PR AE I EERY MWP B4
REZL R o GRERAIIAIE E RN GRS E A A ERMEH F - 5
a1 o] F e B B B NP AR R ]

L NN -2
N énﬁ

F

AEwSCHRH T — (A T EE S B ) T T IR | DT AR E IR T RS R e
IREREATT | 240 - T35 DAWSUR R H VR R 57k T BRI & / Definition |~ #22
sf & /Calculation | LUK " i /Question | =fHEE - &S Loki HILEEEHIFL -
FHERCEAA » T REEN 5T TS E R AR - R AR A HY o

ETATRENET RS S -

AHFE(E &/ NE— AR R H B - W0 LAIAREGE R B B F T AT AN i -
ATT BB N R ARIRGE e FE R B e e P R R IE R 22 5] 99.29% -

Agm SCRE Y R S R PR E H I RE AT A PR (4R LR FAR B AN TN 3% A AE R
TRIE/NFEFY ArticutAPI Github (commit code: 0a4057a) EHZEEHE W [16] -
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