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TOM TAT

Chung t6i xay dung mot moé hinh gan nhan Cau trdc Béi s6 Vi nglr cho van ban Y Sinh. Cau tric
Déi 58 Vingirla théong tin ngl nghia quan trong ctia van ban, do né chuyén tai su kién chinh dugc
noi dén trong méi cau. Rut trich dugce Cau truc Béi s6 Vi ngl trong cau la tién dé quan trong dé
may tinh cé thé giadi quyét dugc hang loat bai todn khac lién quan dén nglr nghia cia van ban nhu
rat trich su kién, rdt trich thuc thé, hé hoi dép. .. Cau tric BSi s6 Vi ngl phu thudce vao linh vuc clia
van ban. Do do, trong Iinh vuc Y Sinh, van ban can xac dinh khung Béi s6 Vi nglr hoan toan mdi so
vdi linh vuc tdng quat. Vai dac thu phai xr ly trén mét khung déi s6 mdi, viéc xac dinh bo dic trung
cho hoc may 1a khoé va doi hai nhiéu cong sic chuyén gia. BE giai quyét thach thic nay, ching téi
chon huén luyén mo hinh ctia minh bang phuong phap Hoc sau (Deep learning) véi Mang na ron
b6 nhé ngan dai hai chiéu (Bi-directional Long Short Term Memory). Hoc sau la phuong phéap hoc
may khong doi hdi con ngudi phai xac dinh bo dac trung mot cach thi cong. Ngoai ra, ching toi
cling tich hgp két ndi cao tée (Highway Connection) gilia nhiing tdng na ron &n khong lién tiép
dé han ché mat mat dao ham. Bén canh do, dé khic phuc van dé ngr liéu hudn luyén it, ching
t6i tich hap Hoc sau véi ky thudt Hoc da tac vu. Hoc Ba tac vu gitp cho téc vu chinh (bai todn gan
nhan Cau truc D& s6 Vi ngl) dugc bé trg tri thic tir mot téc vu phu ¢é lién quan mat thiét |a bai
toan rut trich Thuc thé. Mé hinh ctia chiing téi dat F1 = 72% ma khong can chuyén gia thiét ké bat
ky dac trung nao, qua do cho thdy trién vong clia Hoc sau trong bai toan nay. Ngoai ra, két qua
thuc nghiém cling cho thdy Hoc da tac vu la ki thuat phu hop dé khéc phuc van dé ngir liéu hudn
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luyén it trong linh vuc Y Sinh vi n6 cai thién dugc dé do F1.
Tuwkhoa: ciu tric déi sé vi ngl, gan nhan ng nghia van ban, hoc sau

GIGI THIEU

Y Sinh (Biomedicine) la nganh khoa hoc ting dung cac
ky thuat Cong nghé Sinh hoc vao chiam séc stic khoe
con ngudi. Nganh khoa hoc nay ngay cang khing
dinh tiém nang to 16n ctia né trong chin doan va diéu
tribénh!. Kho tri thiic ctia linh viic Y Sinh dang dugc
tich lity va phat trién khong ngting, va phan 16n & dang
van ban. Viéc khai thac hiéu qué kho tri thic nay sé
gitip ich rat nhiéu cho céc hoat dong cham soc stic
khoe. Tuy nhién, v6i khéi lugng van ban d6 s¢ vugt
trén khd nang khai théc tha cdng clia con ngudi, viéc
khai khoang kho tri thiic Y Sinh mdt cach tu dong
bang may tinh la cin thiét.

PE may tinh c6 thé doc hiéu van ban nhim rut trich
tri thic, trude tién may tinh can hiéu dugc ndi dung
clia tiing cau trong vian ban. Noi dung ctia mdi ciu
dugc truyén tai thong qua mot dong ti chinh, goi 1a
vi ngii (predicate) va nhiing doi s6 (argument) c6 lién
quan ngt nghia dén dong tu chinh. Vi viy, mét trong
nhiing bai todn quan trong nhim gitp mdy tinh doc
hiéu van ban mot cach hiéu qua la bai todn rut trich
C4u tric D6i s6 Vi ngii (Predicate Argument Struc-
ture — PAS), hay con dugc goi 1a bai toan Gan nhan

Ngii nghia (Semantic Role Labeling - SRL).

SRL la m¢t bai toan phu thudc linh vyc (domain de-
pendence). Khi dp dung vao mdt linh vic méi nhu
linh vyc Y Sinh, viéc xac dinh b¢ ddc trung nao phu
hgp d€ huén luyén méy tinh hiéu qué la moét thach
thic. Mot hudng tiép can cho thach thiic nay 13 Gng
dung hoc sau (deep learning - DL) vi DL ¢6 thé manh
tu duc két duge bo dic trung phu hgp, giup tranh
viéc chuyén gia phai xay dung tht cong b dic trung
cho mot linh vuc rit méi?. Cong trinh cia chung toi
nghién ctu va tht nghiém mét mé hinh DL cho bai
toan SRL trén vin ban Y Sinh va phén tich, ddnh gia
két qua dat dugc ctia mo6 hinh.

CO SG LY THUYET VE CAU TRUC POI
SO VINGU

Céu tric Doi s6 Vi ngii (Predicate Argument Struc-
ture - PAS) 13 két qua ctia phuong phap phén tich van
ban 6 muc ngti nghia sdu. Trong c4u truc nay thi trung
tam la dong ti chinh, goi 13 vi ngii, xoay quanh vi ngit
la cac d6i s6 (bao gém ca chii ngii ctia cdu). Moi d6i s6
déu c6 mot vai trod ngl nghia cu thé (semantic role).

Trich dan bai bao nay: Bic TN H, Huy L DV, T¢ T T L L. M hinh hoc sau cho bai toan gan nhan ngii
nghia trén van ban y sinh. Sci. Tech. Dev. J. - Nat. Sci.; 5(2):1032-1039.
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Thi du: Xét cau “To6i thué can phong clia ban mot
thang”, cdu nay c6 PAS gém vi ngii 1a “thué” va bén
dai s6 xoay quanh vi ngii la:

Déi s6 0: “Toi” (vai tro ngli nghia: Ngudi thué).

D61 s6 1: “Phong” (vai trd ngii nghia: Vit dugc thué).
Doi s6 2: “Ban” (vai tro ngii nghia: Ngudi cho thué).
Déi s6 3: “Mot thang” (vai tro ngtt nghia: Thoi han
thué).

Coé nhiéu b ngii liéu PAS dugc xay dung cho linh vuc
téng quat nhu FrameNet, VerbNet va PropBank>~>.
Trong d6, PropBank dinh nghia b d6i s6 chi tiét nhit
cho tling vi ngii.

PAS trong linh vuc Y Sinh c¢6 nhiéu khac biét so vé6i
PAS trong linh vuc tdng quét, bao gébm khdic biét vé y
nghia ctia vi ngii, ciing nhu 1a khac biét vé thanh phan
doi s6. Thi du: Xét vi ngli “mutate” Trong Y Sinh,
“mutate” c6 nghia la “dot bién” véi 4 d6i s6 1a: (1) Vi
tri exon hodc nitron xay ra dot bién, (2) Gene bi dot
bién, (3) Hau qué vé kiéu gene, (4) Hiu qua vé kiéu
hinh. Trong khi d6, ¢ linh vuc téng quat thi “mutate”
6 nghia la “thay d6i” v6i chi 2 d46i s6 la: (1) Tac nhan
gdy thay doi, (2) ddi tugng bi thay d6i.

Nhan thdy nhiing khac biét d6, nhiéu cong trinh da
xdy dung nhiing bo ngii liéu PAS riéng cho linh vuc
Y Sinh. Mbi cong trinh déu chon ra nhiing vi ngi c6
y nghia quan trong trong vin ban Y Sinh, 1a nhiing
dong tu thudng truyén tai cac su kién Y Sinh quan
trong (nhu dot bién, ma hda, gidi ma, biéu hién...),
dé dinh nghia khung d6i s6 cu thé cho ting vi ngi
dy. Céc cong trinh xay dung nhiing bg ngii liéu PAS
Y Sinh dugc biét dén nhiéu nhit bao gébm BioProp,
PasBIO va GREC.

o BioProp la bd ngii liéu bao gom 1635 céu trich
dan ti phn tém tat (abstract) ctia 500 bai bdo Y
Sinh®. Han ché ctia Bioprop 14 vay muogn hoan
toan bd doi s6 tii PropBank, mot bd ngii liéu ctia
linh vyc téng quit. Do do, cdc by ddi s6 cua
BioProp chua thuc sy dugc chuyén biét hoa vao
linh vic Y Sinh.

o PasBio khic phuc han ché ctia BioProp béng
cach dinh nghfa lai toan by cac khung d6i s6 cho
phtt hop véi linh viic Y Sinh”. Nhung han ché
ctia cong trinh nay la chua du tu gan nhan lai
cac dai s6 dy vao b ngii liéu. Két qua 1a bd ngit
liéu thyc sy dugc gan nhan cac d6i s6 theo dinh
nghia ctia PasBIO chi von ven hon 200 cau. Kich
thudc nay 13 qud nho d€ diing trong hoc méy.

o GRECIlab¢ ngiiliéu bao gobm 1489 cau trich dan
tli phan tém tit ctia 677 bai bao Y Sinh®. Trong
GREC, vi ngii khong chibao gom dong tit chinh
ma con bao gom ca cdc danh dong, véi bd doi
s6 dugc dinh nghia chuyén biét cho linh viuc Y
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Sinh. Vi vy, GREC khic phuc dugc han ché
ctia BioProp, va cang khic phuc dugc han ché
vé kich thuéc ngit liéu ctia PasBIO.

NHUNG NGHIEN CUU VE SRL

Gén nhén ngii nghia (Semantic Role Labeling - SRL)
la bai toan tu dong nhén dién vi ngi cung cic d6i s6
clia n6 trong van ban va gin nhén vai trd ngi nghia
(goi tdt 1a nhan ngti nghia) cho tiing ddi s6. Vi vay,
SRL con dugc goi la bai todn rut trich PAS. Cac nghién
ctiu vé SRL chia ra 3 hudng tiép can: Huéng dua trén
luat, huéng khép mau va huéng hoc méy trong dé c6
hoc sau.

Huéng dua trén luat

Huéng dua trén ludt 1a hudng tiép can sém nhat, st
dung bd luat viét thi cong boi chuyén gia d€ nhin biét
vi ngt, doi s6 trong vin ban tho va quyét dinh nhan
ngti nghia cho d6i s6. Nhiing cong trinh tiéu biéu
trong hudng nay c6 thé ké dén nhu: Thuyét Ngit phép
Céu trac Dan xudt Dau t6 ngti (Head-Driven Phrase
Structure Grammar - HPSG)?; M6 hinh khai thac
Penn Treebank trong viéc dung luét va khic phuc cac
trudng hop doi s6 rong, nhu cau khuyét tac tit hodc
chii ngit ngdm dinh '®!!; Hé théng co s& clia CoNLL
2004 va CoNLL 2005 v6i mot tap luat heuristic dé xt
1y SRL!>!3. Ngoai ra, mot s cong trinh tuy tiép can
theo huéng hoc mdy nhung van dung luit heuristic
nhu mét giai phap tinh chinh két qua xti Iy 141>,
Trong linh vuc Y Sinh, nhiéu c6ng cu SRL dugc xiy
dung ciing van dung b¢ luét heuristic dya trén céy ca
phdp dé rut trich PAS tli vin ban Y Sinh 1618, Mt
han ché ctia huéng dya trén lut la cin c6 chuyén gia
x4y dung thu cdng bo luat. Chi can chuyén sang mot
linh vyc khac hodc mét ngdn ngi khéc thilai phai x4y
dung lai ti ddu mot bo luit méi. Hon niia, bo ludt
ma chuyén gia x4y dyng ciing khong thé nao pht hét
moi ciu tric ngi phap c6 thé xuit hién trong van ban.
Do d6, hudng nay tuy cho d¢ chinh xac cao nhung do
bao pht lai khéng cao. Tuy nhién, vu diém cta hudng
dua trén luat 13 né phut hgp véi nhiing ngdn ngii hodc
linh vyc ¢ it tai nguyén ngoén ngii, noi ma kich thuée
ngiiliéu khong du d€ hudn luyén mdy tinh theo hudéng
hoc méy (nhu cac cong trinh SRL cho tiéng Ha Lan va
tiéng Nhat 1%20),

Huéng khép mau

Huéng khép mau st dung cac mau duge dinh nghia
sdn dé€ so khép vao van ban, tit d6 rut trich dugce vingi
va cac déi s6 kem theo vai tro ngii nghia cia ching.
Trong linh vuc téng quat, & hau hét cic cong trinh, b
mau c6 dugc 14 do khai khoang tli ngit liéu?!~23. Han
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ché ctia viéc khai khodng bo mau tit ngii liéu 1a khé
kiém sodt cdc mau thu dugc do do nhiéu cao. Vi thé,
hudéng nay van khong tranh khoi phai cé su can thiép
tht cong dé ra sodt lai b miu. Trong linh vuc Y Sinh,
do han ché vi kich thudc ngii liéu nén cac cong trinh
cin c6 chuyén gia x4y dung thit cdng b mau 1624,
Cing nhu huéng dua trén luat, huéng khép méu chi
phu hgp véi nhiing linh vuc hodc nhiing ngén ngit
han ché vé kich thudc ngii liéu. Khi kich thudc ngit
liéu du 16n, hudng hoc mdy van la giai phép dugc lua
chon hang dau.

Huéng hoc may

Hudng hoc mdy 13 hudng tiép can méi hon hai huéng
ké trén (trong do, hoc sau la ky thuit mdi nhat).
Huéng hoc méy hudn luyén méy tinh thong qua moét
qua trinh hoc, ¢ thé1a hoc ¢6 gidm sét, ban giam sat
hoac khong gidm sit, d€ sau do6 may tinh c6 thé tu né
thuc hién SRL.

Hoc mady c6 gidm sat st dung bd ngii liéu c6 kich
thudc du 16n da gan nhan ngl nghia sin dé€ hudn
luyén mady tinh (nhu Penn TreeBank; PropBank;
FrameNet) >>~?°, Tronglinh viic Y Sinh, BIOSMILE la
cong trinh SRL hoan chinh d4u tién, dugc huin luyén
bing MaxEnt trén bo ngit liéu BioProp *°.

Thach thiic ctia hoc may cé gidm sat la viéc xay dung
bd ngii liéu gan nhan sin rit cong phu, doi hoi thoi
gian va chi phi. Tl d6, nhiéu cong trinh da dé xuit cac
m6 hinh hoc méy ban giam st cho bai todn SRL312.
Trong do, céc cdu truc PAS dugc rit trich bang viéc ldp
di 1ap lai qua trinh tuyén chon ting vién trén di liéu
tho, bt dau tit mot it PAS lam ting vién hat gidng. Céc
md hinh nay khong doi hoi nhiéu ngi liéu gan nhan
sdn nén thuén 1gi khi chuyén sang ngdén ngi hodc linh
viic méi, nhung do tinh phéin ky ctia cac ciu tric ting
vién nén d¢ chinh xac thdp hon hoc may cé gidm sat.
Déi véi hoc may, bo dic trung dong vai trd quan
trong. Hau hét cong trinh déu tip trung vao viéc tinh
chinh, b6 sung dic trung dé cai thién két qua cua cong
trinh trudc d6. Viéc chon déc trung gi cho tiing linh
viic hodc tiing ngén ngii cu thé1a do chuyén gia quyét
dinh. Day la mot thach thiic déi véi linh vuc Y Sinh
vi cacly do sau:

« Bai todn SRL la phu thudc linh vyc nén cac bo
déc trung da dugc nghién ctu trong linh vuc
tong quat khong thé ap dung rap khuodn cho linh
vuc Y Sinh.

o Kho6 ma quyét dinh dic trung gi la hiéu qua do:
(i) Mot d6i s6 Y Sinh c6 nhiéu bién thé, (ii) PAS
trong Y Sinh xuét hién trong nhiéu ciu tric ngi
phap phong phu phtic tap; (iii) Vai tro ngti nghia
trong Y Sinh c¢6 d¢ nhép nhing cao (cung mot
danh ti ¢4 thé giti nhiéu vai trd ngtt nghia).

Vi véy, cong trinh ctia chiing t6i chon thi nghiém mo
hinh hoc séu (deep learning) vao bai toan SRL cho van
ban Y Sinh vi thé manh cta hoc sau 13 khong cin xac
dinh tht cong bo déc trung.

PHUONG PHAP THUC HIEN

M6 hinh mang no ron ma chung téi lya chon la Mang
no ron by nhé ngén dai hai chiéu (Bi-directional Long
Short Term Memory - goi tt 1 Bi-LSTM).

Mang no ron hoéi quy truyén thong khong giai quyét
dugc van dé phu thudc xa, mot van dé quan trong
trong xu ly ngon ngd ty nhién 3,
ron bd nhé ngan dai (LSTM) 1a lya chon hgp Iy vi né
khéc phuc dugc han ché nay ctia mang hoi quy truyén
théng>*. Mang LSTM mé phong té€ bao bd nhé con
ngudi véi cdc cOng thong tin vao ra. Thong qua cic

Do d6, mang no

cOng nay, té bao sé quyét dinh thong tin nao dugc ghi
nhé dé phuc vu xtt ly.

Tuy nhién, cic t€ bao ctia LSTM chi lién két theo mot
chiéu, mot thong tin chi dugc xt ly dya trén di kién
tlf cac thong tin trudc nd. Trong khi d6, méi mot tu
trong vin ban c6 lién hé ngti nghia mat thiét véi khong
chi nhiing tif trudc né ma ca nhiing tii sau nd. Mot
cai tién ctia mang LSTM 13 mang LSTM hai chiéu (Bi-
LSTM) da khic phuc vdn d€ nay, cho phép xti ly thong
tin dya trén nhiing di kién di truée va di sau n6 .
Bi-LSTM da dugc chon st dung trong cac nghién ctiu
gin day vé SRL 3038,

Bén canh d6, chung t6i van dung Két néi Cao toc
(Highway Connection - HC), m¢t cai tién cho mang
BiLSTM dugc dé xuit cho bai todn SRL3®. HC la
nhiing két néi thong tdng gifia hai tdng té bao khong
lién tiép, tao nén su lién két khong nhiing la 2 chiéu
ma con la xuyén ting gitia cac t€ bao trong mang no
ron, giup hoat ddng hoc cia mang no ron linh hoat
va thong minh hon. Hé théng SRL cho véin ban trong
linh vyc téng quét dugc huén luyén bang mang Bi-
LSTM c6 HC da cho két qua cao nhit (state-of-the-
art) v6i F1 = 83,2%°8. Vi viy, m6 hinh Bi-LSTM c6
HC cing hita hen trién vong cho SRL trén van ban Y
Sinh.

Két hop tit ca nhiing dé xudt néu trén, moé hinh cta
ching t6i van con mot thach thiic phai quan tdm: kich
thudc ngii liéu huan luyén trong Y sinh rat han ché so
v6i linh vuc tdng quét (Bo ngii liéu GREC géom 1489
cau). Vi véy, chung toi tich hgp ky thuat hoc da tac
vu vao mo hinh ctia minh. Hoc da tac vu (Multi-Task
Learning) la thuét todn hoc mdy, cho phép huén luyén
céc tac vu ¢6 lién quan véi nhau trén cing méot mod
hinh va di liéu d€ bé trg nhau. Viéc tdn dung kién
thiic ctia nhiing tic vu lién quan sé giup cai thién ding
ké& hiéu qua ctia téc vu chinh. Hoc da tic vy dugc dé
xudt cho bai toan SRL khi xt ly trén vin ban tiéng
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Indonesia trong linh vuc téng quat véi dit liéu huin
luyén it va cho thy F1 dugc cai thién 8% . Khi 4p
dung vao vian ban Y Sinh, chung téi nhén thdy bai todn
SRL c¢6 lién quan mét thiét v4i bai toan Rut trich Thuc
thé (Named Entity Recognition — NER), vi loai thuc
thé ctia d6i s6 quyét dinh vai tro ngii nghia ctia d6i s6
(Vi du loai thyc th€ DNA chi c6 thé gii vai tro “tdc
nhan” ctia vi ngti “encode” chi khong thé giti vai tro
“san phdm”). Vi vay, ching toi chon bai todn NER la
tdc vu phu trong mo hinh hoc da téc vy ciia minh dé
b6 trg cho tic vu chinh 1a SRL.

Ngoai ra, DL két hop v6i hoc mdy truyén théng sé
cho két qua t6t hon titng k thuét riéng 163°. Do d6,
trong mo hinh ctia ching téi, ting d4u ra cia mang
no ron dugc phan loai mot lan nia béi mo6 hinh hoc
may truyén thong la CRF va Softmax (Hinh 1). Két
qua thuc nghiém ctia mo6 hinh sé dugc phén tich trong
muc Két qua thuc nghiém.

KET QUA THU NGHIEM VA THAO
LUAN

B¢ ngii liéu dugc stt dung d€ hudn luyén va danh gia
la GREC, dugc x4y dung béi trung tam Text Mining
(NaCTeM), Khoa Khoa hoc May tinh, Truong Pai hoc
Manchester, Anh qu6c8. Uu diém ctia GREC 1a cac vi
ngii ctia cdu khong chi c6 dong tii ma con bao gom
ca danh dong nén d6 pht cao, v6i 4770 vi ngli. Dong
thdi GREC con gan nhan thuc thé nén rat thuan lgi
cho hoc da tac vu. V€ phuong phap danh gid, chung
toi dung phuong phép danh gid chéo 10 pha (10-fold
cross validation)

Chung t6i thii nghiém va so sanh két qua ciia mo hinh
véi ba miuic biéu dién 1a chi c6 muc tii (word embed-
ding), chi cé mucky tu (character embedding) va mtic
ti két hgp voi mic ky tu v6i nhiing s6 chiéu vector
khéc nhau. Ching t6i ciing so sanh hiéu qua cta Soft-
max va CRF & tdng d4u ra, ciing nhu so sanh hiéu qua
cta mo hinh khi khong ¢6 hoc da tac vu (Bang 1) va
khi c6 hoc da tac vu (Bang 2).

Tu két qua tht nghiém cho thdy:

o F1 cao nhit ctia md hinh ¢6 hoc da tac vu cao
hon F1 cao nhat cia mo hinh hoc don tiac vu
5.14%, day la mot khoang cach dang ké. Diéu
nay ciing ¢ gia thiét cta ching toi vé hiéu qua
tich cuc ctia hoc da tac vu ciing nhu viéc lya
chon tac vu phu la NER d6i v6i SRL cho vin ban
Y Sinh.

« O ca m6 hinh hoc don tc vu va da tic vu déu
cho théy viéc ting s6 chiéu vector khong ning
cao F1 dang ké bing viéc chia min muc biéu
dién, tit muc tit thanh mdc ky ty.
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« O ca m6 hinh hoc don tic vu va da tic vu déu
cho théy & tdng ddu ra cta tac vu SRL, CRF la
pht hop hon so véi Softmax.

KET LUAN

Chung t6i da xay dung dugc mo hinh hoc sau cho bai
toan SRL trén vin ban Y Sinh v6i mot di liéu huin
luyén c6 kich thudc han ché. M6 hinh ctia chiing t6i
trong linh vuc Y Sinh dat F1 = 72% véi chi 1389 cau
trong dii liéu huén luyén. Két qua nay khong cach qua
xa 50 v6i két qua cao nhit trong linh vyc tdng quat dat
F1 = 77% trong cong trinh tién phong dé xudt hoc da
tac vu cho bai toan SRL véi dii liéu hudn luyén hon
6000 cau>®. Két qua thii nghiém cta ching téi cho
thdy mo hinh hoc da tac vu ciing phtt hgp véi SRL
trong linh vuc Y Sinh, mdt linh viyc con han ché vé
kich thuéc ngii liéu gdn nhén san.

Hudng phat trién ctia ching t6i 13 thit nghiém két hop
tri thic ngtt phdp v6i mic biéu dién tit va ky tu dé
lam giau ddc trung cho mo hinh. Poéng thai, ching
toi sé két hgp ky thuat hoc chtt dong (Active learn-
ing) vé6i hoc da tac vu d€ nang cao hiéu quéa cta mod
hinh. Ngoai ra, chung t6i sé nghién ctu ting dung
transfer learning t& mot moé hinh pre-trained dé ho
trg m6 hinh hoc séu khi tép di liéu hudn luyén cé
kich thuGc han ché.

LO1 CAM ON

Nghién ctiu dugc tai trg bdi Truong Pai hoc Khoa hoc
Ty nhién, PHQG-HCM trong khuodn khé Dé tai ma
s6 CNTT 2020-13

DANH MUC TU VIET TAT

PAS: Ciu tric Déi s6 Vi ngit (Predicate Argument
Structure)

SRL: Gén nhan Ngii nghia (Semantic Role Labelling)
NER: Gan nhén thyc thé (Named Entity Recognition)
DL : Ung dung hoc sau (Deep Learning)

XUNG DOT LGOI iCH TAC GIA

Céc tdc gia tuyén bd rang ho khong cé xung dot loi
ich.

DONG GOP CUA CAC TACGIA

Tudn Nguyén Hoai Diic cht tri d¢€ tai, tién hanh khao
sat hién trang, thu thap di liéu, phén tich danh gia
giai phap va viét bai.

Lé Pinh Viét Huy va Tran Tién Lgi Long Tt tham gia
khéo sat hién trang, dé xudt giai phap va lap trinh thu
nghiém.
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CRF

ﬁ Softmax

Mang BiLSTM
+

Highway connection

Word embedding
+

| ]| | Mhan sk mirc
character
t
+ Mang BILSTM
+
Highway connection

X1X) @oee | | Character embedding

[ i .

Hinh 1: Kién trdc ciia mé hinh dugc dé xuat

Bang 1: Két qua thuc nghiém véi mé hinh don tac vu

STT S8 chiéu vector Miic biéu dién Lép ddura P R F1

1 100 Word Softmax 64,12 58,01 60,91
2 100 Word CRF 67,95 56,13 61,48
3 100 Char CRF 67,81 63,3 65,48
4 300 Char CRF 68,62 63,55 65,98
5 100 Word+Char CRF 722 66,34 69,15
6 300 Word+Char CRF 73,36 66,93 69,99
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Bang 2: Két qua thuc nghiém véi mé hinh da tac vu.

STT  S6chiéuvector Muc biéu Lép ddurachoSRL Lép dduracho  Két qua SRL
dién NER
R F1
1 100 Word Softmax CRF 68,93 64,31 66,54
2 100 Word CRF CRF 69,27 64,97 67,05
3 100 Word CRF Softmax 70,04 67,74 68,87
4 100 Char CRF Softmax 73,29 67,97 70,53
5 300 Char CRF Softmax 74,57 67,90 72,08
6 100 Word+Char  CRF Softmax 78,03 70,97 74,33
7 300 Word+Char  CRF Softmax 78,86 71,74 75,13
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A deep-learning model for semantic role labelling in medical
documents

Tuan Nguyen Hoai Duc'"", Le Dinh Viet Huy?, Tran Tien Loi Long Tu?

TOM TAT

We built a model labelling the Predicate Argument Structure (PAS) for biomedical documents. PASis
an important semantic information of any document, because it reveals the main event mentioned
in each sentence. Extracting PAS in a sentence is an important premise for the computer to solve
a series of other problems related to the semantics in text such as event extraction, named entity
extraction, question answering system... The predicate argument structure is domain dependent.
Therefore, in Biomedical field, it is required to define a completely new Predicate Argument frame
compared to the general field. For a machine learning model to work well with a new argument
frame, identifying a new feature set is required. This is difficult, manual and requires a lot of expert
labor. To address this challenge, we chose to train our model with Deep Learning method utilizing
Bi-directional Long Short Term Memory. Deep learning is a machine learning method that does
not require defining the feature sets manually. In addition, we also integrate Highway Connection
between hidden neuron layers to minimize derivative loss. Besides, to overcome the problem of
small training corpus, we integrate Deep Learning with Multi-task Learning technique. Multi-task
Learning helps the main task (PAS tagging) to be complemented with knowledge learnt from a
closely related task, the NER. Our model achieved F1 = 75.13% without any manually designed
feature, thereby showing the prospect of Deep Learning in this domain. In addition, the experiment
results also show that Multi-task Learning is an appropriate technique to overcome the problem of
little training data in biomedical fields, by improving the F1 score.

Tu khoa: predicate argument structure, semantic role labelling, deep learning
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