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TOM TAT

Mac du cdc mé hinh hoc sdu mang lai hiéu qua dy doan an tugng trong cac tac vu xtr ly ngoén ngtr
tu nhién (NLP), chiing cing day 1én lo ngai vé doé tin cdy va nhing van dé dao dic bai tinh chat
hop den clia chiing. Vi vay, mét bai toan mdéi dang thu hit nhiéu nd Iuc nghién ciu la giai thich
mo hinh NLP thong qua viéc lam rd tam quan trong clia cac dac trung dau vao doi véi du doan dau
ra clia cdc moé hinh hoc sau nay. Trong cac muc du doan ctia NLP, du doan mic chudi tirlién quan
dén nhiéu tac vu quan trong nhu nhan dién thuc thé, gan nhan nglr nghia, rat trich su kién. .. Tuy
nhién, du dodn muic chudi tir lai chua dugc quan tdm trong cac ky thuat giai thich hién co. Bai bao
nay gidi thiéu maét cach tiép can giai thich tam quan trong ctia dac trung ti vung déi véi du doan
muc chudi tir trong tac vy gan nhan ngl nghfa. Phuong phap ctia ching téi co thé danh gia déng
thai tdm anh hudng va dé hitu ich clia ting t& vung trong cau déi véi két qua du doan. Ching toi
cling dé xuat mot cach tiép can mai vé co ché lam nhiéu di liéu dua trén viéc lua chon tir thay thé
moét cach théng minh nham che gidu hiéu qua dac trung ti vung, qua dé khac phuc nhimg han
ché ctia cac ky thuat lam nhiéu di liéu phé bién hién nay. Thong qua thuc nghiém trén van ban
Y Sinh, ching t6i chiimg minh hiéu qua phuong phap giai thich ctia minh trong viéc cung cép |0
gidi thich vira dé hiéu d6i véi con ngudi, vira trung thuc vai qua trinh xd ly bén trong mé hinh NLP.
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GIGI THIEU

Trong xt Iy ngdn ngii ty nhién (NLP), viéc chuyén tit
cac mo6 hinh trong su6t ¢6 dién nhu moé hinh dya trén
luat va ciy quyét dinh sang cdc mé hinh hoc sau nhu
BERT da gay ra lo ngai vé d tin cy cia cic mo hinh
hop den nay. B phtic tap ctia cac m6 hinh hoc sau
khién con ngudi khé hiéu ré nhiing yéu t6 chi phéi
du dodn du ra, dan dén sy hoai nghi vé€ d6 6n dinh
va vén dé dao dtic trong cac m6 hinh NLP. Dao diic
trong NLP rat quan trong vi cic m6 hinh NLP ¢6 anh
hudng truc tiép dén ngdn ngii, nhéan thiic va van hoa
con ngudi, tit d6 dan dén nguy co duy tri cic dinh
kién xa hoi néu ban than cdc mo hinh nay tiém 4&n
dinhkién',2. Do dé, nghién ctiu vé tinh kha dién gii
trong cdc m6 hinh NLP, goi tat 1a X-NLP (m¢t nhanh
cta Tri tué Nhan tao Kha dién giai, goi tat la XAI),
ngay cang thu hiit sy quan tdm ctiaxd hdi’. Lién minh
chau Au tham chi da dua yéu cdu vé tinh kha dién giai
vao cac dao luit ctia ho, nhu EU’s General Data Pro-
tection Regulation (GDPR) d€ bao vé quyén lgi cuia
ngudi dung. Kha nang dién giai gitp ddm bao cdc mo
hinh NLP ra quyét dinh khong thién vi, tuan thu cac
chuéin muc vé dao dtc va tinh cong béng trong viéc
ting dung AT*. X-NLP t4p trung vao cic phuong phap
giup con ngudi gidm sat va hiéu ré hon vé viéc dua ra

dy dodn ctia cdc mod hinh NLP, phé bién nhit 1a giai
thich bang cach lam r6é anh hudng ctia cac dic trung
d4u vao 1én du doén dau ra®.

Trong cac tac vu NLP, gdn nhan ngii nghia (Semantic
Role Labeling - SRL) c¢6 tdm anh huéng 16n. SRL gitp
mady tinh hiéu tri thitc quan trong tit dii liéu vin ban
bang cach rut trich cdc sy viéc va déi tugng dugc néi
dén trong cau. Déi tugng xt Iy cua SRL 1a cdu truc
déi s6 vi ngti (Predicate Argument Structure — PAS),
bao gém ddng tit chinh ctia ciu va cic d6i tugng lién
quan goi la cac d6i s6. SRL khong chi nhén biét ma
con gan cho méi déi s6 mot vai tro ngii nghia cu thé,
qua do trinh bay rd rang sy viéc trong cau. Nang luc
nay quan trong déi véi cic téc vu doc hiéu van ban
nhu rut trich sy kién va nhan dang thuc thé. Trong
linh vuc Y Sinh, v6i kho tri thiic chuyén nganh d6 s
vugt qua kha nang khai thic tha cong, SRL gitp khai
thdc tri thic Y Sinh hiéu qua hon, gian tiép nang cao
chit lugng cham séc stic khde®. Tuy nhién, phan 16n
cong trinh X-NLP tip trung gidi thich nhiing két qua
du dodn & muc tli, muc ciu, va mdc vin ban’,%,°,
trong khi viéc giai thich két qua dy dodn ¢ muic chudi
tt nhu tdc vu SRL van 13 mot vdn dé mé can thém nd
lyc nghién ctiu.

Vi véy, chiing t6i nghién ctu va dé xuit mot gidi phap
X-NLP cho tac vy SRL, 14y bsi canh thii nghiém la van

Trich dén bai bao nay: Hoai Duic T N. Gidi thich tam quan trong cta dic trung tif viing trong tac vu
gan nhan ngir nghia. Sci. Tech. Dev. J. - Nat. Sci. 2025; 9(3):3402-3415.
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ban trong linh vyc Y Sinh. Védn ban Y Sinh thuong
chtia thong tin quan trong lién quan dén cham séc stic
khoe va tri bénh, noi d6 chinh xac va tinh minh bach
14 vd cung can thiét vi moi quyét dinh déu gin lién véi
trach nhiém 16n vé stic khoe va tinh mang con nguai.
Viéc hiéu d€ tin tudng vao quyét dinh ctia m6 hinh
NLP la rdt can thiét. Sai s6t hodc hiéu 14m trong viéc
doc hiéu vin ban Y Sinh c6 thé gay ra hiu qua nghiém
trong '*. Do d6, day 12 mét trong nhiing linh vic ma
kha nang giai thich dy doan ciia m6 hinh NLP la dac
biét c6 ¥ nghia.

bic trung dugc dung d€ gidi thich 1a dic trung tu
vung, mét loai déc trung hién thi tudng minh trong
van ban ma bét ky ai ciing c6 thé nhin thdy. Do d6,
s0 v6i cic dic trung 4n hodc dic trung chuyén sau vé
ngoén ngi hoc, ddc trung ti ving c6 thé manh trong
viéc dem lai 16i gidi thich dé hiéu va than thién véi
nguoi diing.

C4u truc ctia bai bdo nay nhu sau: Phén 1 gi6i thiéu
tdm quan trong clia viéc gidi thich cdc mé hinh NLP
hoc siu, qua d6 néu bat y nghia nghién ctiu ctia ching
toi. Phin 2 khai quat mét s6 kién thitc nén tang vé giai
thich tdm quan trong ctia ddc trung trong NLP. Phan
3 sé trinh bay t6ng quan hién trang nghién ctu trong
linh vuc nay, qua d6 phan tich cac han ché ctia nhiing
nghién ctiu hién c6 d€ dé ra muc tiéu cho nghién ctu
cta ching t6i. Cac phuong phéap dé€ xuét ctia chiing
toi sé dugc mo ta chi tiét trong Phan 5. Két qua thuc
nghiém va cac thao luén lién quan sé dugc trinh bay
chi tiét § Phan 6. Cudi cling, Phan 7 sé dua ra két ludn
va huéng nghién ctiu trong tuong lai.

TONG QUAN

Phén nay trinh bay t6ng quan vé SRL va X-NLP, gom
mo ta tac vu SRL (Phén Tac vu gin nhéan ngiti nghia),
cac loai giai thich (Phan Phan loai 16i gidi thich), chat
lugng giai thich (Phan Chat lugng 1oi giai thich ) va
cac phuong phap gidi thich (Phin Cac huéng ti€p can
X-NLP).

Tac vu gan nhan ngit nghia

Muc tiéu cua tac vu gan nhan ngii nghia (Semantic
Role Labeling - SRL) 1a trich xudt Cau triac Déi s6
Vi ngii (Predicate Argument Structure - PAS) ti vin
bén. Tac vu SRL sé xdc dinh cac thanh phan cta PAS
trong mot cau, bao gébm dong tit chinh (vi ngii) va
céc d6i tugng lién quan ctia nd (ddi s6), mdi doi s§
mang moét vai tro ngti nghia khac nhau. PAS cho cac
dong tu tiéng Anh dugc ghi chép trong nhiéu bd ngit
liéu, nhu VerbNet!!, FrameNet '2, PropBank13 , cht
yéu danh cho linh vyc téng quat hon 1a céc linh vuc

chuyén moén. Vi dy, trong cau “Dennis sold his apart-
ment to John for 20,000 USD”, PAS bao gém “sold” 1a
vi ngii (dong tii chinh) va bon d6i s6 ctia nd la:

e “Dennis” — Vai tro ngii nghia: Nguoi ban

o “his apartment” - Vai tro ngii nghia: Ngudi ban

¢ “John” - Vai tro ngti nghia: Ngusi mua

® “20,000 USD” - Vai tro ngit nghia: Gid tri giao dich
Trong linh vic Y Sinh, PAS chi bao gobm cac dong tu
lién quan dén céc sy kién Y Sinh quan trong, thay vi
bao quat tit ca cdc dong tii tiéng Anh. Céc khung d6i
s6 trong Y Sinh khéc biét dang ké so v6i ngdn ngii tong
quat. Mot s6 cong trinh, nhu GREC '* va PASBio '°,
da soan lai khung déi s6 chuyén biét cho cac dong tu
Y Sinh.

Phan loai loi giai thich

Gidi thich trong NLP dugc phan loai theo hai khia
canh chinh: Pham vi va thoi diém giai thich.

Pham vi giai thich bao gom:

o Giai thich cuc b¢: Giai thich du doéan cho tling di
liéu d4u vao.

o Giai thich toan cuc: Cung cép cdi nhin toan dién vé
qua trinh dy doan ctia m6 hinh NLP.

e Giai thich theo 16p: Giai thich chung cho tit ca du
dodn ctia mot 16p dau ra.

Thoi diém giai thich bao gom:

o Giai thich ndi tai: Tao raloi giai thich song song véi
du dodn ctia mo hinh

e Giai thich hiu nghiém: Tao ra 16i giai thich sau khi
mo hinh da dy doén, yéu ciu cic bude xti ly bs sung
va mot mo hinh giai thich tach biét.

Lua chon loai gidi thich nao 13 phu thudc vao béi canh
va chi tiét cu thé ctia mo hinh NLP. Giai thich noi tai
quan trong trong phét trién moé hinh mdi, va sé sém
tré thanh mot tiéu chi chinh thtic trong viéc danh gia
md hinh. Ngugc lai, gidi thich hau nghiém cho phép
hiéu cidc moé hinh phuic tap dang c6 sdn ma khong cin
can thiép cdu truc hay hiéu suit mo6 hinh 16,

Chat lugng 15i giai thich

Céc giai phap X-NLP hudng dén hai tiéu chi vé chat
lugng: Tinh dé hiéu va tinh trung thyc®.

e Tinh dé hiéu dam bao cac 16i gidi thich phai dé hiéu
va hitu ich cho con ngudi, hé trg ho danh gid d¢ tin
cdy va g& 16i ctia mo hinh. Sy tham gia ctia con ngudi
la rdt quan trong khi danh gid tinh dé hiéu. Vi du,
ngudi diing dya trén cdc 16i giai thich d€ chon ra mé
hinh NLP pht hgp nhit, hodc d€ dy doan két qué caa
mo hinh trén di liéu ddu vao méi.

e Tinh trung thuc dam bao 16i giai thich phan anh
chinh xdc cach hoat dong bén trong ctia mo hinh. N6
phai tiét 10 dugc ca vu diém va nhugc diém trong logic
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cta mo hinh. Pat dugc diéu nay 1a mot thach thic va
ddi hoi nhiéu nd lyc nghién ciu ',

Dung hoa gitia tinh dé hiéu va tinh trung thyc l1a
khoéng dé dang. Céc gidi thich tap trung vao con ngudi
6 thé chi nhan manh nhiing khia canh ma ho hiéu va
quan tam, thay vi cung cép cdi nhin toan dién vé tt ca
cac yéu t6 anh hudng dén diu ra ciia mo hinh. Diéu
nay c6 th€ dan dén cac giai thich khong day du, lam
giam tinh trung thuc.

O cac m6 hinh gidi thich hau nghiém, ngusi ta ciing
mong muén tinh doc 14p moé hinh (model agnosti-
cism), mac dit khong bat budc. Céc ky thuat giai thich
doc 1ap mo hinh c¢6 thé giai thich du dodn cta bét ky
md hinh NLP nao ma khong can biét kién tric hoac
tham s6 ctia nd. Diéu nay tao ra cc giai thich chi dya
trén di liéu, bao gom dii liéu dau vao, dau ra hoic
dit liéu 4n (latent data), mang lai sy linh hoat trong
viéc gidi thich cadc mo hinh NLP khac nhau. Nghién
ctu cua chung toi ciing di theo hudng giai thich hau
nghiém d¢€ c6 thé giai thich cic mo hinh hop den ma
khong doi hoi quyén tiép cén vao kién tric bén trong
md hinh NLP nhu cac phuong phép giai thich dua
trén dao ham (gradient) hodc diém attention.

Cac huéng tiép can X-NLP

Tiéu chi phé bién nhit d€ phan loai cac hudng tiép can
X-NLP la nhin tit géc d6 ngudi dung dé phan loai dua
trén ndi dung giai thich. Diéu nay la vi ndi dung déng
vai tro quyét dinh doi véi chit lugng 161 gidi thich.
Theo thuét ngit dugc gidi thiéu bdi tac gid Danilevsky
va cong su, X-NLP dugc chia thanh bén hudéng tiép
can dya trén néi dung giai thich 3,

e Giai thich bing tdm quan trong ctia dic trung: Loai
giai thich nay dinh lugng tdm quan trong ctia cac déc
trung ma moé hinh NLP st dung khi dua ra dy doéan.
o Gidi thich dya trén vi du: Céc gidi thich nay st dung
céc vi du cu thé d€lam r6 1y do dang sau cic du dodn.
o Giai thich dya trén ngudn gdc: Céch gidi thich nay
cung cdp thong tin chi tiét vé qua trinh lap luén cta
mo6 hinh NLP, thé hién chuéi logic lién quan dén cac
du doan cua ching.

o Gidi thich dua trén quy nap khai bdo: Céc giai thich
nay duc két cac hudng dan co ban, nhu bo luat hoac
ma gid, ma mo hinh NLP duya vao khi dua ra dy doan.
Trong cdc hudng tiép can nay, giai thich bing tdm
quan trong ctia déc trung thu hit nhiéu né luc nghién
ctiu nhit vi né gan lién chit ché véi co ché cta hoc
may va rdt than thién v6i ngudi dung, véi cac dic
trung d4u vao dé nhé4n biét nhu tit ngf va cum ti lam
nguyén liéu gidi thich®. Do d6, ching t6i chon giai
thich bing tdm quan trong ctia dic trung lam huéng
tiép cén cho nghién ctiu ctia minh.

O mot goc nhin khac, cic huéng tiép can X-NLP ciing
chia ra hai phan nhénh riéng biét:

o Giai thich ndi tai (intrinsic explanation): Loi giai
thich dugc tao ra dong thoi véi cac du doan ctia md
hinh NLP béng cach st dung di liéu trung gian dugc
tao ra trong qud trinh du doan. Véi giai thich néi
tai, m6 hinh NLP va mo hinh giai thich thuong cting
la m6t m6 hinh. Céc mo hinh truyén théng cé tinh
trong sudt nhu ciy quyét dinh hoac mo hinh dya trén
luat 1a thudc nhém nay.

e Giai thich hau hoc (post-hoc explanation): Loi giai
thich dugc tao ra sau khi mo6 hinh da dua ra du doén.
Vi vy, m6 hinh NLP va m6 hinh gidi thich hau hoc
thudng la hai m6 hinh khac nhau.

Giai thich hau hoc doi hoi cdc bude xt 1y bb sung sau
khi m6 hinh NLP da dua ra dy doédn cia minh. Mo
hinh giai thich hdu hoc va m6 hinh NLP thu6ng la hai
md hinh riéng biét. Do d6, gidi thich hiu hoc c6 thé
manh trong viéc giai thich cdc m6 hinh hop den dang
ton tai ma khong doi hoi phai tiép can hodc can thiép
vao kién tric mé hinh. Diéu nay tao nén tinh doc
14p mo6 hinh (model agnostic), mot diéu khong thé dat
dugc & giai thich ndi tai. Vivay, chiing téi dinh hudng
nghién ctiu ctia minh theo nhdnh gidi thich hau hoc
dé dé xuit phuong phép giai thich c6 nhiéu kha ning
md rong trong tuong lai.

NHUNG NGHIEN CUU LIEN QUAN

Phép gidi thich bing tdm quan trong dic trung, ky
hiéu 13 1, sé do ludng tdm quan trong ctia n dic trung
trong khong gian dic trung F ctia mau di liéu x, d6i
v6i du dodn y ctia md hinh NLP M:

I(x, y,M): F —I" (D

Trong do6, I C R, va thuong la [0,1] hodc [-1, 1].
Phuong phap nay cha yéu dung cho giai thich cuc bd,
bao gbm ca giai thich noi tai va giai thich hdu nghiém.
Cac nghién ctiu thudng do luong anh hudng cia mot
dac trung f dén cic dy doan ctia m6 hinh NLP béng
cachloaibo f khoi dau vao va ghilai cac thay d6i trong
dy doén:

fj(x7 Y M) = Af<—1mllp(y ;OM) (2)

Trong khi hau hét cic nghién cttu tip trung vao viéc
danh gid tdim quan trong ctia f khi két hop véi céc dic
trung khac '8,1%, mot s6 y kién cho ring nén danh gia
anh hudng doc lap ctia tling dic trung?°,%!. Ciing c6
tranh luan vé tdm quan trong ctia tin suit ddc trung:
mot 6 tac gia cho ring cac dic trung xudt hién thudng
xuyén it anh hudng hon??, trong khi nhiing tic gii
khac tin rang chung c6 anh hudéng l6n dén dy doan
clia md hinh°.
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Giai thich néi tai

Uéc luong tdm quan trong ddc trung bdng
dao ham

Phuong phép nay do luong tdm quan trong ctia mot
déc trung dau vao bang cich st dung dao ham. Cu
thé, mot dic trung dau vao sé c6 d6 quan trong cao
khi duy doan d4u ra rit nhay cam véi nhiing bién dong
& ddc trung 4y:

Egrad[ant(xvc) :Lp(vx p(C ’6)) (3)

N6i cach khdc, chi mot bién dong nhé & dic trung dy
cing c6 thé dan t6i thay d6i dang ké trong du doan
dau ra cia mo6 hinh NLP?3, Trong biéu thuc (2),
V, p(c;0) dai dién cho dao ham cua xdc sudt ma
mo hinh NLP du doan cho 16p dau ra ¢ d6i véi dau
vao x, va 0 la cic tham s6 ctia mé hinh. L, la nhiing
phép chuén héa vecto dung d€ tinh toan d¢ 16n cua
céc vectd dao ham, bao gébm chuén L1 (Manhattan),
L2 (Euclidean), va Lo (chuidn Maximum hodc Infin-
ity).

Trong cac mo hinh tuyén tinh, phuong phép st dung
dao ham nay hoat dong tot va dua ra cac giai thich lién
quan tryc ti€p dén cach moé hinh dua ra quyét dinh.
Tuy nhién, trong cdc mo6 hinh phtic tap hon (phi tuyén
tinh), phuong phap nay chi dua ra gia tri xap xi, va doi
khi khéng phan anh chinh xdc tdm quan trong clia
mot tli trong cau .

Uécluong tdm quan trong ddc trung bang at-
tention

Gidi thich duya trén attention la mot ky thuét phd bién
khéc dung cho céc gidi thich cuc bd va ndi tai. Phuong
phdp nay dinh lugng tdm quan trong ctia ddc trung
béng céch st dung diém attention. Tuy nhién, cic
nghién ctiu dua ra quan diém méau thuan vé chitlugng
gidi thich ctia nd. Mot s6 nghién ctu cho ring diém
attention khong phai 14 15i giai thich thyc sy ??, trong
khi nhiing nghién ctu khéc lai d€ xudt rang khi dugc
dp dung dung céch, attention c6 thé mang lai nhiing
thong tin ¥ nghia2°.

Ciing c6 nhan dinh rang diém attention ty than né
khong dem lai cac giai thich ro rang, nhung attention
saliency c6 thé cung cip nhiing thong tin y nghia?’.
Khong gidng nhu diém attention, attention saliency
lam ndi bat cdc vung dic trung gidu y nghia tuong
ung véi cdc nhan dau ra khic nhau. D& cai thién do
tin cdy trong giai thich, diém attention c6 thé dugc két
hgp véi két qua giai thich 14y tii cdc phuong phap giai
thich khac?®. Qua d6, nhém tac gia khong chi nang
cao hiéu qua m6 hinh NLP ma con dem lai 16i giai
thich tit diém attention nhung tuong dong véi cac ky
thuét giai thich khac. Diéu nay cho thiy rang cic giai

thich dya trén attention c6 tiém nang nhung can dugc
nghién ctiu sau hon.

biém attention cing dugc dung d€ xdc dinh tu
nao trong cau la quan trong déi v6i qua trinh du
doén8,2,30, Ngoai ra, token [CLS] trong cdc mé hinh
BERT ciing gitip do ludng tim quan trong ctia tii trong
tac vu phan loai vin ban®. Token [CLS] dai dién cho
toan bo chudi dau vao va rt quan trong cho cic du
doan NLP. Cong trinh nay tap trung vao vector ngit
canh ctia token [CLS] & 16p cubi cung trong BERT,
ldy trung binh cong cic ma tran self-attention cua tét
ca cic attention-head trong 16p nay dé€ tinh toan tdm
quan trong ctia dic trung ti vyng trong ca cdu. Doi
vGi tac vu phét sinh hinh anh tl van ban, co ché at-
tention dugc lién két gitta vin ban va hinh anh, goi
la attention xuyén ngii canh >, Attention xuyén ngi
canh dugc dung déxéc dinh tit nao trong van ban dau
vao c6 anh hudng lén dén ving nao trong hinh dnh
dugc tao ra.

Tuy nhién, nhu da trinh bay, nghién ctiu ctia ching
toi thudc nhanh giai thich hau hoc, vi vdy cdc hudng
tiép ctia nhanh giai thich noi tai khong phai 1a trong
tam nghién ctu ctia chung t6i. Cac nghién ctu lién
quan dudi day sé tap trung vao giai thich hau hoc.

Lam nhiéu dit liéu (Data perturbation)

Tam quan trong ctia déc trung thudng dugc danh gia
bang ky thuat lam nhiéu di liéu, nghia 13 ¢6 tinh thay
d6i dit liéu ddu vao d€ quan sat anh hudng gay ra cho
cac dy doan dau ra, qua d6 do luong tdm quan trong
clia viing dic trung bi thay d6i>!,32. Vi du, LIME (Lo-
cal Interpretable Model-agnostic Explanations) tao ra
mot tap dii liéu ddu vao bilam nhiéu X bang cach ngau
nhién loai bo cac dic trung khoi ddu vao '8, Sau dé,
LIME gén trong s6 wy(X) cho mdi mau bj lam nhiéu
¥ € X, dua trén thudc do do tuong doéng D (vi dy,
do tuong dong cosine) véi dau vao gbc x chiia n dic
trung:

we(® = | exp (D(x”“‘) ) @

(0.75 % /n)?

Viéc gan trong s6 nay bién X i thanh mot phan phéi
gan nhu tuyén tinh. Sau d6, LIME huén luyén mot
mo hinh héi quy tuyén tinh trén tap di liéu c6 trong
s nay, va cac hé s6 f; trong phuong trinh hoi quy (5)
dai dién cho tdm quan trong ctia méi déc trung f; bi
loai bo trong x;:

g(X) = Bo+ BiX1 + BoXa 4+ + B (5)

bé khép g(x) v6i mo6 hinh NLP M dang dugc giai
thich, LIME st dung ham mét mat binh phuong cé

3405



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2025,9(3):3402-3415

trong s nhu trong phuong trinh (6). Cach tiép cin
nay cho phép LIME gidi thich cic mé hinh NLP phtic
tap bang mo6t moé hinh héi quy tuyén tinh dé hi€u hon
lam mo hinh thay thé.

LM gw) =E 5 _w@ME -5)  ©

SHAP, mét phién ban khac ctia LIME, st dung Ly
thuyét Tro choi d€ tinh todn cac tuong tac dic trung
bang cach udc lugng gid tri Shapley ctia méi dic
trung '°. SHAP mang lai céc giai thich phit hgp vé6i
cach suy nghi ctia con ngudi hon so véi LIME. Trong
s6 trong phuong trinh (4) tr6 thanh:

): (}’l—l)
(&) @e-@ 7

wy (%, ¥

Trong d6, ¢ 1a vector one-hot chi ra cac dic trung bi
1am nhiéu trong %, va || 1a s& lugng s8 1 trong v
Viéc gan trong s6 nay gitp udc lugng gia tri Shapley
¢; ctia ddc trung thi i khi hudn luyén mo hinh héi quy

tuyén tinh:
8(X) = o+ XL 9ixi ®)

Lam nhiéu di liéu ciing dugc stt dung dé€ so sanh kha
nang gidi thich ctia cic m6 hinh NLP bang cach lan
lugt 4n di cdc tii ¢6 d§ quan trong cao trong du vao,
va mo hinh NLP nao c6 nhiéu thay d6i ddu ra hon
dugc coi la dé gidi thich hon 33 34

Giai thich théng qua dac trung tir vung

Tu vung 1a loai dic trung dé nhan biét nhét trong cac
tac vu NLP, dé hiéu véi ngudi dung va vi véy thu hut
su chu y ddng ké trong cong dong nghién ctiu X-NLP.
Tam quan trong ctia moi tit ¢6 thé dugc dinh lugng
béng huén luyén cé gidm sat. Trong d6, mét tp ngi
liéu c6 gdn nhan sdn d6 quan trong ctia mai tit dugc
dung d€ hudn luyén viéc sinh ra cdc 16i gidi thich
méi>. Trong cac linh vyc khong cé dugc di liéu
huén luyén nhu vay, mét gidi phap la dung huén luyén
d6i khang khong giam sat ¢, Cuy thé, cac tac gia phat
trién hai mo hinh Iga chon tif ving, mét mé hinh P
c6 gang chon nhiing ti ¢6 stic anh hudng cao, va mot
md hinh déi khéng P chon céc tli ngéu nhién, va mo
hinh NLP chinh M sé dua ra cac du doan riéng biét tit
méi bd tii dugc chon bdi P va P. Muc tiéu 1a lam cho
céc du doéan ctia M tli bo tii ctia P c6 F1 cao hon so
véi céc dy dodn ti bo tl chia P.

Nhéan xét

Céc ky thuat lam nhiéu di liéu hién tai gdp nhiéu han
ché dang ké. Céch lam nhiéu dii liéu phé bién nhat
trong X-NLP 1a ¢6 y che gidu (masking) hodc x6a bo
(deleting) céc ti trong cu nhdm danh gia tic dong
ctia chung d6i v6i dy dodn ctia moé hinh va uée tinh

tdm quan trong ctia ching?!,3?

. Tuy nhién, céc cach
lam nay c6 nguy co cao sé 1am sai léch 16i gidi thich.
Viéc che gidu cdc tii viing trong cdc m6 hinh ngdn ngi
thuong dan dén viéc danh gia thip tdm quan trong
ctia ddc trung, bdi vi cdc m6 hinh ngdn ngit, von dugc
huén luyén cho céc tic vu nhu dy dodn ti tiép theo
hodc dién vao chd tréng, van c6 thé du dodn cic tit bi
che, dan dén it thay d6i trong du dodn dau ra va do do
géy hiéu ldm rang tu bi che it quan trong. Ngugc lai,
viéc loai bd mot khéi niém c¢6 thé lam gidn doan ciu
tric cau va ngii phép, gay thém nhiéu ngoai y muon.
Nhiing gidn doan nay c6 th€ ddn dén nhiéu thay d6i
hon trong dy dodn, khong chi dén tit sy ving mit cta
t bi x6a ma con do 16i ngit phép va su khong hoan
chinh ctia ciu, din dén viéc dédnh gid qua cao tdm
quan trong clia cac tu bi x6a.

Ngoai ra, nhu da dé cap, hién trang nghién ctiu vé X-
NLP tap trung gidi thich nhiing két qua dy doan &
muic tl, méc ciu, va muc van ban. Do dd, can cb su
nghién cttu ti mi hon vé giai phép tinh toan tdm quan
trong ctia ddc trung déi véi nhiing téc vu du dodn &
muic chudi tit nhu SRL.

Tu nhiing nhan xét trén, bai bao nay dé xuit mot giai
phép lam nhiéu di liéu mdi nhdm khéc phuc han ché
ctia che gidu hodc x6a bd tli ving. Bén canh d6, ching
toi cing phat trién mot ky thuét tinh toan tdm quan
trong dac trung danh riéng cho du doan NLP & mtic
chubi tir.

PHUONG PHAP THUC HIEN

Phuong phap lam nhiéu di liéu

Dé khac phuc viéc danh gid qua cao hodc qué thip
tdm quan trong ciia mot dic trung, mot vin dé thudng
gdp phai trong lam nhiéu dii liéu bing x6a tit hodc che
ti (Phan Nhan xét), ching t6i dé xudt phuong phap
Smart Substitution. Phuong phap nay khong che tit
hay x6a tif, ma sé thay tit cAn danh gid bang mot tu
khac, lya chon tii thay thé mdt cach khon ngoan. Cac
tiéu chi lua chon tii thay thé:

- TC1: Tt dung dé thay thé phai c6 cung tii loai véi tit
gdc d€ han ché xdo tron ngti phép trong cau. Do do,
tap tng vién chinh la tdp hop nhiing thuc tit c6 cling
tit loai voi tit g6c can dugce thay thé.

« Y nghia: TC1 gitip khdc phuc mithan ché cuaky
thuat x6a bo (deleting). Viécloai bo tii cAn danh
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gid bang cdch xda bo sé gay phd v cdu truc cau,
dan t6i nhiing bién dong trong du dodn dau ra
ctia md hinh khoéng chi dén tit su ving mit ctia
ti bi x6a bo ma con dén tu dii liéu ngoai phan
phdi do ngit phép sai va ciu tric cdu khong hoan
chinh. TC1 gitp ddm béo ngti phép dung din
trong cau va nhd do gidm thiéu rui ro nay.

- TC2: Tit dung dé thay thé phai c6 ngii nghia du khac
biét véi tit g6c d€ dam bao loai bo t6i da déng gop cta
ti goc vao du doan ctia md hinh, tranh danh gia qua
thép vai tro ctia no.

« Y nghia: TC2 gitp khic phuc mithan ché ciaky
thuat che gidu (masking). Vitiéu chi nay yéu cau
thay tit cdn dénh gid bing tit ¢6 ngii nghia khac
biét nén da ap dat dugc cac md hinh ngdn ngi va
khong cho phép chung suy dodn ra tii goc. Diéu
nay giup loai bo tit cin danh gia ra khoi cdu mot
cach hiéu qua, ti d6 do luong dugc tdm quan
trong clia tii mdt cach trung thuc hon.

Dé dat TC2, tui gbc va ting vién thay thé dugc so sinh
v6i nhau bing d¢ tuong dong cosine. Tuy nhién, do
tuong dong cosine nguyén thiy chi quan tdm chénh
1éch géc xoay gitia hai vec-to biéu dién tii, khdng quan
tam dén chénh léch vé d¢ 16n vec-to. Diéu nay c6 thé
dan dén khong dénh gia tron ven dugc d¢ tuong dong
gitia hai tii. Do d6, chung t6i d€ xudt mot phién ban
mdi ctia d6 tuong dodng cosine, goi la cosine,,pqyie» €6
quan tam ca khac biét vé d6 16n ctia vec-to.

Cosmemodule(vlv VZ) =

HV1I*\V2H) . )
1— ———— | .cosine(vy, v
(- i br2)
. vi.Vva
cosine (v, vp) = —————
( 1 2) |V]|.|V2‘ (10)

Lién quan dén viéc Iya chon ting vién thay thé tii tap
ung vién C dua trén do tuong dong, ching toi dat ra
hai gia thuyét (GT) vé gid tri d) tuong dong gilia ting
vién (ky hiéu la cand) va tu goc (ky hiéu la org). Hai
gid thuyét nay sé dugc xac thuc qua thuc nghiém:

- GT1: Tu dung d€ thay thé phai trdi nghia véi
tu goc.
-1 cang tot, ting vién thay thé dugc chon sé 1a
argmin(l + cosine (vo,g7 vm”d) ’

candeC

- GT2: Tu dung d€ thay thé phai xa nghia véi
ti goc.
0 cang t6t, tGng vién thay thé dugc chon sé la
argmin (cosine (vorg, vm,,d) ’

candeC

Ngoai ra, qud trinh tdch ti cia NLP ¢6 thé tach mot

Theo do, do tuong dong phai cang gin

Theo d6, d¢ tuong doéng phai cang gin

tti thanh nhiéu hon mot token, méi token sé c6 vec-
to biéu dién riéng, nén dé€ tong hgp dugc mot vec-to

biéu dién duy nhit ctia tii, phuc vu cho TC2, ching
toi cling dit ra hai phuong 4n cdn dugc danh gia bing
thuc nghiém:

- PA1: Vec-to biéu dién tii 13 téng trén tiing chiéu ctia
céc vec-td token trong tu.

- PA2: Vec-to biéu dién ti 13 trung binh cong trén
tling chiéu ctia cdc vec-ta token trong tii.

Nhu vay, khi tim ti thay thé cho mét tit géc, phuong
phép Smart Substitution sé t6 hgp hai cong thic tinh
do tuong dong (cosine va cosine,,pqy. ), hai gia thuyét
vé gid tri d¢ tuong dong (GT1 va GT2), va hai phuong
an vé t6ng hop vec-to biéu dién tu (PA1 va PA2), tit
ca tao nén 8 trudng hop riéng biét, cho ra 8 tit thay
thé cho mot tu géc. Trong 8 trudng hgp nay, trudng
hgp nao cho 16i giai thich trung thuc nhat la diéu sé
dugckiém tra qua thyc nghiém (Phan Két qua va thao
luan).

Ngoai ra, trong ngon ngii luon ton tai mot s6 lugng
16n cac mao tii, gidi tit vén chi dong vai trod ngl phép
(function word), khong mang nhiéu ngit nghia. Dé
han ché viéc bung né di liéu cin xi Iy mot cach vo
ich, ching t6i chi danh gid tim quan trong ctia nhiing
thuc tit (content word) trong ciu, bao gém dong tu
chinh, danh tu, tinh ti va cac trang tii.

Pinh lugng tam quan trong ctia dac trung tir
vung cho du doan NLP muic chudi tir

Xét cau s, mdi vi nglt hodc d6i s6 ma mo hinh SRL
nhén biét trong s goi la mét du dodn s.p. Piém khac
biét ctia du dodn mitc chudi ti s.p la né bao gém
nhiéu nhan ddu ra cho nhiéu tit # ndm trong chudi
tit ctia dy dodn s.p. Mot vi du phé bién 1a cac nhan
B, I, O trong céc du doan mc chubi tit nhu thyc thé
chia tdc vu nhén biét thuc thé ¢4 tén (NER), d6i s6 ctia
tac vu SRL... Vivay, tdm quan trong ctia mot ti w doi
v6is.p duge tong hop tii tAm quan trong ctia w d6i véi
tling ti ¢ trong nam trong s.p. Mai ti nay dugc mod
hinh SRL dy dodn mét nhian daura ¢.y véi xdc sudt sy
dodn P(z.y ). TAm quan trong nay bao gém hai khia
canh: Stic anh hudng (Impact - ky hiéu: Imp) va do
hiiu ich (Usefulness - ky hiéu: Usf).

Stic dnh hudng cta ti w 1én du dodn p, ky hiéu la
w.Imp(p) do ludng ty 1¢ déng gop ctia w vao du dodn
p. Néu w.Imp(p) la mot dai lugng duong thi sy hién
dién ctia tii w ung ho cho du dodn p. Ngugc lai, néu
w.Imp(p) 4m thl w chong lai du dodn p, nghia la w
khi 4y c6 xu hudéng kéo mé hinh sang mot két qua du
dodn nao dé khac chu khong phai p. Trong qua trinh
téng hop w.Imp(p) tli stic anh hudng ctia w 1én mbi
tl trong p, cac ti nay sé c6 trong s khac nhau. Cu
thé, tit nao khong bi w 1am cho thay d6i nhan phan
loai d4u ra thi chi nhan trong s6 bang 1 vi nhiing tu
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4y thudc vung anh hudng yéu ctia w. Ngugc lai, tit ndo
bi w lam cho thay d6i nhan phén loai du ra, chiing to
thu¢c viing dnh hudng trong yéu ctia w, sé cé trong s6
béng 2. Stic anh hudng ctia w 1én mdi tii t dugc udc
luong dua vao d¢ chénh léch xdc sudt ctia nhan daura
danh cho t gitta lic ¢6 mit w va lic vaing mat w.
Goi 514 phién ban ctia s sau khi thay thé w bang w lay
ti ki thuat SmartSub. Khi d6, w.Imp(p) sé dugc dinh
lugng bang giai thuét 4.1 sau day.
Giai thuit 4.1: Dinh lugng stic anh hudng cua dic
trung tu vung w 1én du dodn p trong cau s
Sfunction Imp(s, w, s.p)
§= SmartSub (s, w); // tao phién ban nhiéu s cta
s d€ so sanh hai két qua dy doédn dduracasvas
M(5); // va cho mo hinh SRL thuc hién viéc dy
doén trén s
Imp = 0;sumWeight = 0; //Kh&i gan stic anh
hudéng ctia w va téng trong s6 clia cic tit trong p =
0
Fort € s.p U s.p; // Tinh todn Imp chi quan tAm
nhiing tit ndm trong du dodn goc va du doan nhiéu
I=sty, = 5ty //Osvas, cing mot tli c6
thé nh4n nhan dy dodn khéc nhau
If I =1 // Néu viéc lam nhiéu khong thay déi
nhan cta ti t (trudc sau t van nhan nhan /)
//Tam anh hudng clia w lén t 1a ty 1é bién thién
x4c sudt nhan / gitia cdu géc va cdu nhiéu
Imp =Imp+ (P(s.t.l)—P(s:t.1));
sumWeight+ = 1; // khi nhan ctia t khong déi
thi trong s6 clia t chila 1
Else /] Néu viéc lam nhiéu c6 gy thay d6i nhan
clia tir t tit  thanh [
//T4m &nh hudng ctia w 1én t 13 téng ty 1é bién
thién xéc sudt clia ca hai nhan [ va [
Imp =Imp+ (P(s.t.l)—P(s.t.l));
Imp =Imp+ (P (Eta —P <s.t.[) );
sumWeight+ = 2; // khi nhan cua t thay déi
thi trong s6 ctia t1a 2
Endif
End For
// Tam anh hudng ctia w 1én s.p 1a trung binh cong
c6 trong s6 cac anh hudng ctia w 1én tiing trong p
Imp = Imp/sumWeight;
return Imp;
end function
Do hiiu ich cua ti w lén dy dodn p, ky hiéu 1a
w.Usf(p) do ludng ty 1é dong gép ctia w vao viéc lam
cho duy doén p tién gan hon véi du dodn chuén vang
Pgold- Néu w.Usf(p) 1a mot dai lugng 4m thi w Ia
mot ti ¢ hai cho du doan ctia moé hinh, va ngugc
lai. Tuong tu nhu véi w.Imp(p), viéc dinh lugng
w.Usf(p) cing danh cho méi tu trong dy dodn cta

mo hinh va dy dodn chuén vang nhiing trong s6 khac
nhau. Nhiing tti ma tinh chinh xac trong du doan vé
nhan ctia ching bi ddo ngugc boi w (dung thanh sai,
hodc sai thanh ding) thé hién r6 rét su hitu ich hay c6
hai ctia w nén c¢6 trong s6 bang 2. Nhiing tif con lai
khoéng bi w 1am thay d6i tinh dtng sai trong du doan
sé ¢4 trong s6 bing 1. B hitu ich ctia w d6i v6i mot tit
t dugc tinh dya trén d6 bién thién ting cta xac suét
nhan dding va sy bién thién gidm cta xac suit nhan
sai danh cho t. Cu thé, w.Usf(p) sé dugc dinh lugng
béng giai thuat 4.2 sau day.
Giai thuat 4.2: Dinh lugng d6 hiiu ich ctia dic trung
ti ving w 1én dy dodn p trong cau s
Sfunction Usf (s, w, s.p)
§= SmartSub (s, w); // tao phién ban nhiéu s ctia
s bang SmartSub d€ so sanh két qua du doan
M(5); // va cho mo hinh SRL thuc hién viéc du
dodn trén s
Usf = 0;sumWeight = 0; //Khoi gan do hiiu ich
clia tl w va téng trong s6 clia cic tii trong p =0
Fort € s.p U s.p U pgig; // Chi quan tam céc tli
trong dy dodn gc, du dodn nhiéu va du doan ding
= $1.Y; I = 51.y; lgora = t-Ygolds
If I =1=lyq // Néukhi c6 hay khong cé w thi
nhén dodn cho 7 van dung
//Dd hiiu ich ctia w 1én t 1a do ting x4c sudt
nhan [ khi ¢é sy hién dién clia w
Usf =Usf + (P(s.t.l)—P(st.0));
sumWeight+ = 1; // khi d§ chinh xéc cho
nhén ctia t khong d6i thi trong s6 cia t chila 1
Else if | # lgoia ANl # lgoa 1/ Néu khi c6 hay
khong c6 w thi nhan dodn cho 7 van sai
/1 D6 hitu ich ctia w 1én t 13 trung binh cdng
muic d6 ma w lam gidm xdc suét hai nhan sai / va I
/] va mic do ma w lam ting xdc sudt nhan
dung lgo1q
Usf =Usf+ (P(sit.l)—P(s.t.l));
Usf=Usf+ (P (3[?) —P (s.t.f));
Usf =Usf+ (P (s.t.dgora) — P (5:1.lgo1a) );
Usf=Usf/3;
sumWeight+ = 1; // khi d6 chinh xic cho
nhin ctia t khong d6i thi trong s6 ctia t chila 1
Elseif | # lgoia N = lgopq /1 Néukhi khong co
w thi nhan doan dung, c6 w thi dodn sai
/1 D6 hitu ich cia w 1én t 1a trung binh céng
muc do ma w lam gidm xac sudt nhan sai
/I va mtic d0 ma w lam ting xac suit nhan
ding [ (ca hai ty 1& nay déu sé 4m vi khi nay w c6 hai)
Usf=Usf+(P(sit.l)—P(s.t.l)),
Usf=Usf+ (P (s.t.l’) —-P (:ﬁi)),
Usf=Usf/2;
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sumWeight+ = 2; // khi @6 chinh xic cho
nhén ctia t ¢ thay ddi thi trong s6 cia t sé 1a 2
Elseif I =lgo1q /\flv;«ré lgota 1/ Néu khi khong co
w thi nhan dodn sai, c6 w thi doan dung
/1 Do hitu ich ctia w 1én t1a trung binh cdng ty
1é¢ ma w lam gidm xac sudt nhan sai I
/ va ty 1¢ ma w lam tang xac sudt nhan ding /
(cd hai ty 1é nay déu sé duong vi khi nay w c6 ich)
Usf=Usf+(P(s.t.l)—P(st.1));
Usf=Usf+ (P <'svtl‘) —P (s.tjj);
Usf=Usf/2;
sumWeight+ = 2; // khi @6 chinh xic cho
nhén cta t ¢ thay ddi thi trong s6 ctia t sé 1a 2
Endif
End For
/I D6 hiiu ich ctia w 1én s.p 1a trung binh cong cd
trong s6 cac do hitu ich ctia w 1én tiing ti trong p
Usf =Usf/sumWeight;
return Usf;
end function
Trong hau hét cdc nghién ctu vé gidi thich bing tim
quan trong dédc trung, cac phuong phap thudng udc
lugng tdm quan trong cua ddc trung duya trén bién
dong trong du dodn cudi cung ctia mo hinh. Diéu nay
chi nhén biét dugc nhiing anh hudng du stic lam thay
d6i du dodn cudi cung, khong thé nhin biét nhiing
dnh huéng tinh vilén tiing phan 16p dau ra. Giai thuét
4.1 va 4.2 giup khic phuc diéu nay, quan sat tiing thay
d6i nho trong phéan bd xac sudt, khong bo 16 vai tro
cua bét ky tii nao du1 1a manh hay yéu.
Nhan xét
Ky thuat tinh todn stic anh hudng va d hiu ich cta
déc trung ma ching toi dé xudt tiét kiém chi phi tinh
toan kha dédng ké so v6i LIME va dac biét 1a véi SHAP.
Ca LIME va SHAP déu doi hoi huén luyén lai m6 hinh
hoi quy tuyén tinh cho mdi diém dii liéu.
Ngoai ra, gidi thuat 4.1 va 4.2 chi c6 d6 phiic tap O(n)
vOin 1a s6 tu trong s.p U s.p (v6i gidi thuat 4.1) va
nho hon tdng s tit trong cau. Trong khi do, d6 phic
tap cia LIME, do lién quan dén viéc tinh trong s6 cho
mbi mau nhiéu, c6 do phiic tap O(n d) véi n 1 toan
bd s6 lugng tui trong cau va d la s6 chiéu cta vec-to
biéu dién. SHAP, c6 do phtic tap tinh toén rit cao vi
né tinh toan cic gid tri Shapley, von dua trén ly thuyét
trd choi. Do phuic tap ctia SHAP ¢4 thé dat miic O(2")
trong trudng hgp tinh toan chinh xac hodc O(n logn)
véi cac phuong phap x4p xi bing ky thuét Kernel.
Khong chi vay, LIME st dung ky thuat lam nhiéu x6a
b6 va SHAP stt dung ky thuat 1am nhiéu che gidu nén
déu chiu anh hudng ti han ché cta hai ky thuét lam
nhiéu nay khi dp dung vao giai thich dy dodn NLP,
nhét 13 dy doan ctia nhiing mo6 hinh dya trén mé hinh
ngdn ngii tién huin luyén.

KET QUA VA THAO LUAN

Dir liéu va kich ban thit nghiém

Dii liéu thi nghiém

Vé dit liéu, ching téi sit dung bd ngit liéu PASBio+27,
mot ngudn dii liéu PAS cho linh vic Y Sinh dugc gan
nhién chi tiét d€ 1am bdi canh cho ky thuét giai thich
ctiaminh. PASBio+1a m¢t ngu6n dii liéu phtt hgp cho
nghién ctiu ctia ching tdi vi:

» PASBio+ cung cép béi canh van ban Y Sinh.

o Kich thudc ctia PASBio+ 1a trén 7000 cau, dt dé
huén luyén mé hinh SRL. Céac b di liéu khac
nhu BioVerbNet3® hoic GREC'* chi ¢6 duéi
1500 ciu, dem dén rti ro vin dé dii liéu thua, gay
nhiéu cho qua trinh uéc lugng tAm quan trong
cta dic trung.

« B0 ddi s6 ctia PASBio+ 14 ké thuia ti PASBio !°,
dugc cac chuyén gia viét tht cong cho tiing dong
ti nén cé do chuyén biét vé Y Sinh cao hon
rit nhiéu so véi cac bo di liéu khac cing st
dung vin ban Y Sinh nhung lai vay mugn khung
d6i s6 cla linh vyc tdng quat nhu BioProp®,
BioVerbNet 8. Diéu 4y 1 quan trong vi cic d6i
s6 nay chinh 13 d6i tugng dugc giai thich trong
nghién ctiu ctia chiing t6i.

Vi nhiing 1y do trén, PASBio+ la b¢ dii liéu phu hop
nhédt ma chung tdi c6 thé tiép can dugc cho nghién
ctiu cia minh.

Kich bdn thiy nghiém

Thdch thiic vé dit liéu chudn vang (benchmark)
X-NLP d6i mét v6i nhiing thach thic phtc tap hon
nhiéu so v6i NLP thong thudng. Trong NLP, méi tac
vu v6i mot bd ngii liéu déu c6 sdn mot bd giai phap
chuén vang théng nhit d€ dinh gid hiéu qua cta tat
ca cdc mo6 hinh. Tuy nhién, X-NLP khong c6 dugc su
don gian nay. D€ danh gid cac 16i gidi thich do X-NLP
tao ra, nhiéu nghién ctiu da c6 gdng xay dung thti cong
cac bo di liéu gidi thich chuin vang chung3?,40,41,
Du vay, cdc bo di liéu nay chi c6 thé do ludng mic
d¢ dé hiéu cua 16i gidi thich bang céch so sénh né véi
cach suy nghi chti quan ctia con ngudi.

Mot thich thic 16n hon d6i v6i X-NLP la viéc danh
gid tinh trung thuc ctia 16i gidi thich. Panh gia tinh
trung thuc yéu cdu 16i giai thich phai phan dnh chinh
xac hanh vi bén trong ctia m6 hinh NLP, tic la giai
thich dugc chinh xédc cich thiic ma mé hinh dua ra
két qua. Piéu nay c6 nghia 14 mdi m6 hinh NLP doi
hoi moét chudn vang riéng, dua trén tu duy noi tai cta
chinh mé hinh d6, do d6 khong thé tao ra moét bo di
liéu giai thich chuén vang chung cho moi mé hinh.
Viéc xay dung tht cong cac bo dii liéu riéng d€ ddnh
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gid tinh trung thuc cho tiing mé hinh NLP 1a khong
kha thi trong thuc té.

Gidi phdp danh gid khong cdn dit liéu chudn vang

Do d6, chting t6i d€ xudt mét gidi phap c6 thé danh gid
gidn tiép tinh trung thuc ctia mot ky thuat giai thich
€ bat ky khi giai thich mot mé6 hinh NLP M bét ky ma
khong can thong qua di liéu gii thich chuén vang:

o Trudc tién, ta dung ky thuat gidi thich € d€ uéc
lugng dugc muc do thong minh ctia mé hinh
NLP. M6 hinh cang théng minh khi né cang
dé cho nhiing dic trung hiiu ich (gia tri Usf
cao) phat huy stic anh hudng cao (gia tri Imp
cao) trong khi kim ham xudng t8i thiéu stic anh
hudng ctia nhiing déc trung c6 hai, va ngugc lai.
Cu thé, d6 thong minh ctia mo hinh M khi thuc
hién du dodn trén tap hop cau S dugc udc lugng
thong qua ky thuat gidi thich € dugc tinh nhu
sau:

Smarte (M, S) =
(M.Imp (s,w,p):M.Usf(s,w,p))

(11)

Spearman
seS;wes. Wipes.P

V6i s.W la tap hop céc tii trong cau s, va s.P 1a tap hop
cac du dodn trong ciu s.

« Sau d6, ta so sanh d6 thong minh uéc lugng
nay véi hiéu qua dy dodn thuc té ctia m6 hinh
NLP thé hién qua cdc do do kinh dién (nhu do
chinh xé4c, d¢ bao phu, diém F1, diém Brier...).
Do thong minh cang tuong quan manh véi hiéu
qué du doan thuc té cho thdy phuong phap giai
thich € cang phan anh trung thuc néing luc cta
md hinh NLP. Sy tuong quan nay, ky hiéu la
Honesty, cing dugc tinh bang hé s6 tuong quan
Spearman gitia d§ thong minh (dugc uéc lugng
ti két qua giai thich) va hiéu qua dy doan (dugc
do tu thyc nghiém) khi xét trén mot chudi n cac
tap cau S; khac nhau trong toan b¢ ngii liéu. Do
stic anh hudng va d¢ hitu ich dugc tinh dua trén
phén b6 xdc sudt nhin dy dodn ddu ra nén ching
toi chon dai lugng do hiéu qua du dodn 1a (1 -
diém Brier).

€. Honesty(M)
= Spearman(Smartg(M, S;); (1 — M.BrierScore(S;))
i=1.n
(12)

Gia tri €.Honesty cang cao cho thay ky thuét giai thich
€ cang trung thuc va nguoc lai.

Ky thuat giai thich d6i chiing (Baseline)

Chung t6i so sanh két qua giai thich ctia minh véi cac
ky thuat déi chiing sau:

o Ky thuét tao dit liéu nhiéu bang x6a bo (deleting) va
udc lugng tdm quan trong déc trung (Bang 2).

¢ Hai phuong phép kinh dién tao di liéu nhiéu bang
x0a bo (LIME) va che gidu (SHAP) (Bang 3).

Két qua thuc nghiém va thao luan

Duéi day la mot vi du cu thé d€ so sanh cach cac
phuong phap khac nhau uéc lugng stic anh hudng ctia
dac trung. Xét cau: “In plants it is estimated that be-
tween 1000 and 5000 chloroplast proteins are encoded
by nuclear genes”. Trong do, ‘encoded” 1a vi ngt, “nu-
clear genes”1a d6i s6 A0 véi vai tro ngli nghia 1a gene or
RNA, va “between 1000 and 5000 chloroplast proteins”
la d6i s6 Al véi vai tro ngii nghia 1a gene product. Khi
cho cac phuong phép khac nhau uéc lugng stic anh
hudng cua tling tiit khi mé hinh SRL dy doan déi s6
tht nhét “nuclear genes”, két qua dugc tryc quan hoa
béng ban do nhiét trong Hinh 1 (mau ddm thé hién
stic anh hudng cao).

Hinh 1: Mét vi du minh hoa két qué udc lugng suc
anh hudng clia ti béi cac phuong phap khéac nhau.

C6 thé thdy ca sdu phuong phip déu nhan biét stic anh
hudng cao nhét cta chinh ban than d6i s6 “nuclear
genes”, d6i tugng trung tdm cua viéc giai thich. Tuy
nhién, Smart Substitution con nhin biét dugc tim
quan trong cta hai thanh phén con lai trong PAS la
vingit ‘encoded” va d6i s6 Al. LIME va phuong phap
x6a bo (deleting) ciing nhén biét dugc diéu nay. Du
vay, hai phuong phép nay lai khong lam dugc diéu
ma Smart Substitution lam dugc: (i) Phin biét r6 do
quan trong ctia A0 cao hon hén Al do A0 mdi chinh
la du doan dang dugc giai thich; (ii) Phan biét d6 quan
trong ctia ddu t6 cao hon thanh phén bé nghia trong
Al. Ngoai ra, LIME va phuong phép x6a bo, véi cing
mot han chévé cach tao dii liéu nhiéu, da danh gid qud
cao stic anh hudng ctia cac thanh phin nong cot trong
ngti phép cau (nhu cdc danh tii va dai tit: “it”, “plants”;
hodc dong tii: “is”, “estimated”) du cho chung khong
lién quan mat thiét véi PAS trong ciu nay. Phuong
phép che gidu (masking) cho két qua nhat nhét trén
ban d6 nhiét, diéu nay la vi nhiing vi tri che gidu cua
phuong phap nay da bi doan biét béi mé hinh SRL
do mo6 hinh nay c6 c6t 16i 1a BioBERT, von la mét mo
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hinh ngén ngii c6 kha nang dién vao ché tréng. Mot
diém ndi bat nita cia Smart Substitution trong vi du
nay la su nh4n biét tdm quan trong ctia ‘are” va “by”,
hai ti nay gif vai tro then chét trong viéc phéan loai
“nuclear genes” 1a A0. Trong khi d6, bon phuong phap
con lai déu khong nhén biét “by” 1a quan trong.

boay G G S, % b 9 A O O % 6,

h 2, B % % T % Ty % %, % % &
% %, % Q, o g B, O ¢ T
% 5 %, % D % % %

e %

Hinh 2: Diém attention cia d8i s6 A0 danh cho cac
tU con lai trong cau.

Ngoai ra, khi ching t6i 14y trung binh cong diém at-
tention ctia hai ti trong du doan “nuclear genes” danh
cho céc tu con lai trong cau, két qua truc quan hoa
trén ban d6 nhiét khong dem lai 16i giai thich ¢ y
nghia nao (Hinh 2). Ngoai trii viéc hai tii nay chu y
manh nhét vao chinh minh, sy chd y ctia chiing vao
cdc tit con lai trong cau rit md nhat va hdu nhu ngiu
nhién. Diéu nay tuong dong véi nhan dinh cta nhiéu
nghién ctiu cho rang diém attention khong dem lai 16i
giai thich ma con ngudi cé thé hiéu duge?®,*2. Mot
uu diém khéc ctia phuong phdp ching toi dé xuit so
vdi cac phuong phap dya trén attention la c6 thé udc
lugng ca stic anh hudng va do hiu ich cia méi ti
trong céu, trong khi co ché attention, dut cho ¢6 thuc
su 1a mot cach ti€p can giai thich hiéu qua, cling chi
udc lugng dugc stic anh hudng.

Dé danh gia tinh trung thuc ctia tim phuong phép
lam nhiéu di liéu da dugc dé xudt (Phén 4.1), chung
toi so sanh cac gia tri Honesty tuong tng. Két qua
thuc nghiém dugc trinh bay trong Bang 1.

Bang 1: Gia tri Honesty ctia tam phuong phap Smart
Sunstitution

PA1 PA2
cosine  cosinepyoqule  COSine  COSIN€ypqule
GT1 0.715 0.724 0.727 0.738
GT2 0.778 0.782 0.776 0.780

Két qua thyc nghiém trén day cho thdy khi so sanh
phuong phép chon tii thay thé xa nghia (GT2) véi
phuong phép chon tii thay thé trai nghia (GT1), du
cho vector biéu dién dugc ldy tong hay 14y gia tri trung
binh, va bét ké stt dung do tuong dong cosine hay
coSineppgyie» thi déu cho gia tri Honesty cao hon 5-
6% mot cach dn dinh. Diéu nay cho thdy GT2 1a mot
gia thuyét phu hop véi thuc nghiém hon GT1, qua d6
c6 thé két luan ring ting vién thay thé xa nghia sé cho

hiéu qua giai thich trung thuc hon ting vién thay thé
trdi nghia. Diéu d6 thé€ hién & ché 16i gidi thich nay
cho phép uéc lugng ning luc cia m6 hinh ¢é tuong
quan manh hon véi hiéu qué du doan thuc té. Két qua
nay cing phtt hgp véi tu duy ctia con ngudi, vi véi mot
tl tri nghia, ta c6 thé dé dang doan biét tit g6¢ ban
d4u, nhung v6i mot tit xa nghia, viéc suy doan tii géc
ban d4u sé kho khin hon rét nhiéu.

Vé phuong dién do luong d¢ tuong dong gitia tu
gOc voi tu ung vién, khi so sdnh viéc st dung do
tuong dong cosine v6i cosine,qyre> ta nhén thay
cosine oqule cho 16i giai thich cé gia tri Honesty cao
hon cosine trong moi phuong an va gia thuyét. Diéu
nay cho thdy cosinepq,1, dem lai hiéu qua do ludng
do tuong dong gitia hai vec-to biéu dién t6t hon nho
c6 xem xét dén d¢ 16n vec-to, thay vi chi quan tdm goc
1éch vec-to nhu d¢ tuong dong cosine. Tuy nhién, cd
thé thdy ring muc cai thién nay chi tdm trén duéi 1%,
khong cai thién r6 rét bang viéc sii dung ting vién xa
nghia thay cho ting vién trdi nghia.

Ngugc lai v6i cac so sanh trén, viéc so sanh gitia PA1
va PA2 trong viéc t6ng hgp céc vec-to biéu dién token
thanh vec-to biéu dién tit khong cho ta thiy mot xu
hudng 16 rét ndo. Qua do, ta c6 thé nhén xét ring ca
hai phuong an déu cho hiéu qué tuong duong nhau
trong viéc gidi thich tdm quan trong ctia mot tit. Tuy
nhién, vé€ phuong dién chi phi tinh todn thi tinh t6ng
(PA1) hiéu qua hon tinh trung binh céng (PA2). Du
cho khac biét nay 1a nho, nhung khi déi dién véi khéi
lugng ngti liéu 16n, véi hang ngan cau va moéi ciu co
vai chuc tu, thi day ciing 1a mot yéu t6 dang xem xét.
Ngoai ra, ching tdi cling so sanh gia tri Honesty dat
dugc trong ky thuét lam nhiéu di liéu ctia ching téi
véi gia tri dat dugc trong cac ky thuat lam nhiéu da
liéu truyén thong la che gidu (masking) va x6a bo
(deleting), ciing nhu v6i LIME va SHAP. Két qua thuc
nghiém dugc trinh bay trong Bang 2 va Bang 3.

Bang 2: Gia tri Honesty ctia phuong phap truyén
thdng (deleting, masking) so véi phuong phap Smart
Sunstitution

Delet- Mask- Smart Smart
ing ing Substitution Substitution

(max) (min)

0.583 0.576 0.782 0.715

S6 liéu trong Bang 2 va Bang 3 cho thdy tit ca phuong
4n ctia Smart Substitution, du 13 phuong 4n t6t nhat
(Honesty = 0.782) hay kém nhét (Honesty = 0.715),
déu cho két qua vugt tréi hon hin so véi cac phuong
phép lam nhiéu di liéu truyén théng.

LIME cho Honesty thip nhét. Diéu nay phu hgp véi
nhan dinh ctia moét khao sat vé giai thich hdu nghiém
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Bang 3: Gia tri Honesty ctia phuong phap LIME va
SHAP so véi phuong phap Smart Sunstitutio

LIME SHAP Smart Smart
Substitution Substitution

(max) (min)

0.574 0.686 0.782 0.715

ring LIME khong c6 thé manh trong viéc giai thich
cdc md hinh NLP°. Nguyén nhan nim & cich LIME
xt Iy cAu vin nhu moét tui tit (bag of words) nén da bo
qua trdt ty ti, mot yéu t6 rit quan trong trong xt ly
ngdn ngii tu nhién. SHAP dya trén nén tang 1a LIME
nén cling khong tranh khoi han ché nay. Tuy nhién,
viéc xdp xi gia tri Shapley gitip SHAP udc lugng toan
dién tdm quan trong ctia moéi tit khi ¢é quan tam dén
tuong tac ctia nd véi cac ti con lai. Do do, Honesty
ctia SHAP cao hon dang ké so v6i LIME, Deleting va
Masking.

Vé mdt nguyén ly, phuong phap Smart Substitution
ma ching t6i dé xudt dua trén vec-to biéu dién tu.
Diéu nay khic phuc dugc han ché cua tui ti do ¢6
quan tdm dén trat tu tii trong ciu (cung mot tii nhung
ding 6 nhiing vi tri khac nhau trong ciu sé c6 vec-to
biéu dién khdc nhau). Ciing nhu SHAP, phuong phép
cua chung toi c6 quan tam dén sy tuong tac gitia cac
tif trong cu vi vec-to biéu dién tit dugc ma hoa bai
BioBERT, v6n 1a mot mo hinh transformer nén méi
vec-to biéu dién tii déu dugc tinh todn dya trén tuong
quan véi cac ti con lai.

V€ mit thyc nghiém, phuong phdp Smart Substitution
cdi thién dédng ké hiéu qua lam nhiéu dii liéu, dem lai
loi giai thich c6 d6 trung thuc cao hon khoang 20%
$0 v6i cac phuong phép lam nhiéu di liéu hién dang
dugc stt dung rong rai.

KET LUAN VA HUGNG PHAT TRIEN

Trong bai bao nay, ching t6i gidi thiéu mot géc nhin
méi vé€ tdm quan trong ctia ddc trung tli viung trong
viéc gidi thich cdc mo hinh hép den, qua dé cho thdy
tdm quan trong ctia moi tii trong cau ddi véi du dodn
d4u ra ctia mo6 hinh NLP khong chi thé hién & tim
dnh hudng ma con thé hién ¢ d6 hiiu ich ctia né trong
viéc dem lai m¢t dy dodn chinh xdc. Chung toi cling
phét trién nhiing giai thuit nhdm tinh todn cc dai
lugng nay, dic biét huéng dén cac du doan NLP mic
chudi tit vn chua dugc quan tim ding mic trong
cac nghién ctiu vé€ X-NLP hién cé. Céc giai thuét nay,
nhd vao viée sti dung vec-to phin bd xdc suét trén cac
nhan dau ra thay vi du dodn cudi cung ctia md hinh,
6 thé nhan biét nhiing dnh hudng dut la nho nhét cua

tiing déc trung tli vung 1én viéc ra quyét dinh cia mo
hinh NLP, giup ich thiét thuc cho hoat dong g& 16i va
tinh chinh mo hinh.

Chung t6i ciing dé xuit mot phuong phap mdi trong
viéc lam nhiéu dii liéu, 13 cong doan rit quan trong
ctia hudng tiép can giai thich hiu nghiém dua trén
tdm quan trong ctia dic trung. Phuong phdp lam
nhiéu di liéu cta ching t6i gitp khic phuc cic han
ché vé tinh trung thuc cta loi gidi thich ma cac
phuong phéap lam nhiéu di liéu phé bién hién nay
dang gap phai.

Két qua thuc nghiém cho tac vu SRL trén vin ban Y
Sinh cho théy cc phuong phap dugc dé xuat trong bai
bdo nay cho ra 16i gidi thich phut hgp véi hiéu qua du
dodn thuc té ctia m6 hinh va dat dugc d6 trung thuc
vugt troi hon cac phuong phap lam nhiéu di liéu hién
co.

Hién tai, phuong phdp lam nhiéu di liéu ctia chung
toi chi xem xét tii loai va ngii nghia cta tii khi chon
tng vién thay thé. Hudng phit trién tuong lai sé quan
tam thém cac khia canh chuyén sau hon vé ngii phap
nhu sy tuong hgp gitia ch ti va vi tu, thi (tense) va
cach (voice) cuia dong tii... Ngoai ra, viéc ting dung
gia tri Shapley trong giai thich tdm quan trong ctia
déc trung cing la mot hudng nghién ctiu ddng quan
tam '°. Trong tuong lai, chiing t6i sé nghién ctu dé
tich hgp viéc udc lugng Shapley vao cac giai thuat da
dugc dé xudt trong bai bao nay. Ky thuét hién tai dugc
dé xudt va tht nghiém cho tac vu SRL trén vin ban Y
Sinh, viéc nghién ctiu nhim téng quat héa cho céc tic
vu NLP khéc va trén nhiing linh vuc vdn ban khac
ciing 1a mot hudng phat trién tuong lai c6 nhiéu y
nghia.

LO1 CAM ON

Nghién ctiu dugc tai trg bdi Truong Pai hoc Khoa hoc
Ty nhién, PHQG-HCM trong khuon khé Dé tai ma
s6 CNTT 2024-13.

DANH MUC TU VIET TAT

PAS: Predicate Argument Structure
SRL: Semantic Role Labelling
X-NLP: Explainable Natural Language Processing

XUNG POT LOI iCH TAC GIA

Céc tac gia tuyén bo rang ho khong c6 xung dot lgi
ich.

PONG GOP CUA TAC GIA

Bai bdo do tac gia thuc hién tit ca cac budc.

3412



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2025,9(3):3402-3415

TAILIEU THAM KHAO

1.

. Pezeshkpour P, Tian Y, Singh S.

Bender EM, Gebru T, Mcmillan-Major A, Shmitchell S. On the
Dangers of Stochastic Parrots: Can Language Models Be Too
Big? In: Proceedings of the 2021 ACM Conference on Fair-
ness, Accountability, and Transparency. ACM; 2021. p. 610-
623. Available from: https://doi.org/10.1145/3442188.3445922.

. Garrido-Mufoz |, Montejo-Rdez A, Martinez-Santiago F,

Urefa-Lépez LA. A Survey on Bias in Deep NLP.  Ap-
plied Sciences. 2021;11(7):3184-3184. Available from:
https://doi.org/10.3390/app11073184.

. Danilevsky M, Qian K, Aharonov R, Katsis Y, Sen P. A Survey of

the State of Explainable Al for Natural Language Processing.
Proceedings of the 1st Conference of the Asia-Pacific Chap-
ter of the Association for Computational Linguistics and the
10th International Joint Conference on Natural Language Pro-
cessing. 2020;p. 447-459. Available from: https://xainlp2020.
github.io/xainlp/.

. Mehrabi N, Morstatter F, Saxena N, Lerman K, Galstyan A. A

Survey on Bias and Fairness in Machine Learning. ACM Com-
put Surv. 2022;54(6):1-35. Available from: https://doi.org/10.
1145/3457607.

. Madsen A, Reddy S, Chandar S. Post-hoc Interpretability for

Neural NLP: A Survey. ACM Comput Surv. 2023;55(8):1-42.
Available from: https;//doi.org/10.1145/3546577.

. Chou WC, Tsai RTH, Ying-Shan WK, Su TY, Sung WL, Hsu. A

Semi-Automatic Method for Annotating a Biomedical Propo-
sition Bank. In: Proceedings of the Workshop on Frontiers
in Linguistically Annotated Corpora. Association for Compu-
tational Linguistics; 2006. p. 5-12.

Investigating Robustness
and Interpretability of Link Prediction via Adversarial Modifi-
cations. Proceedings of NAACL-HLT 2019. 2019;p. 3336-3347.
Available from: http://dx.doi.org/10.18653/v1/N19-1337.

. Bhan M, Achache N, Legrand V, Blangero A, Chesneau N.

Evaluating self-attention interpretability through human-
grounded experimental protocol. 2023;Available from: https:
/[arxiv.org/abs/2303.15190.

. Agnew E, Qiu M, Zhu L, Wiseman S, Rudin C. The Mechanical

Bard: An Interpretable Machine Learning Approach to Shake-
spearean Sonnet Generation. In: Proceedings of the 61st An-
nual Meeting of the Association for Computational Linguis-
tics. vol. 2. Association for Computational Linguistics; 2023. p.
1627-1638. Available from: https://doi.org/10.18653/v1/2023.
acl-short.140.

. Mullenbach J, Wiegreffe S, Duke J, Sun J, Eisenstein J. Ex-

plainable Prediction of Medical Codes from Clinical Text. In:
Proceedings of the 2018 Conference of the North American
Chapter of the Association for Computational Linguistics: Hu-
man Language Technologies. vol. 1. Association for Computa-
tional Linguistics; 2018. p. 1101-1111. Available from: https:
//doi.org/10.18653/v1/N18-1100.

. Kipper K, Dang H, Trang P, Martha. Class-Based Construction

of a Verb Lexicon. Proceedings of the Seventeenth National
Conference on Artificial Intelligence and Twelfth Conference
on Innovative Applications of Artificial Intelligence. 2000;p.
691-696.

. Baker CF, Fillmore CJ, Lowe JB. The Berkeley FrameNet Project.

In: Proceedings of the 36th annual meeting on Association
for Computational Linguistics. Association for Computational
Linguistics; 1998. p. 86-90. Available from: http://doi.org/10.
3115/980845.980860.

. PradhanS. PropBank Comes of Age-Larger, Smarter, and more

Diverse. In: Proceedings of the 11th Joint Conference on Lexi-
cal and Computational Semantics. Association for Computa-
tional Linguistics; 2022. p. 278-288. Available from: https:
//doi.org/10.18653/v1/2022.starsem- 1.24.

. Thompson P. Building a Bio-Event Annotated Corpus for the

Acquisition of Semantic Frames from Biomedical Corpora. In:
Proceedings of the Sixth International Conference on Lan-
guage Resources and Evaluation (LREC'08); 2008. p. 123.

20.

21.

22.

23.

24,

25.

26.

27.

28.

. Wattarujeekrit T, Shah PK, Collier N.

. Lundberg S, Lee Sl

PASBio: predicate-
argument structures for event extraction in molecular biol-
ogy. BMC Bioinformatics. 2004;5(1):155. Available from: https:
//doi.org/10.1186/1471-2105-5-155.

. Jacovi A, Goldberg Y. Towards Faithfully Interpretable NLP

Systems: How Should We Define and Evaluate Faithfulness?
In: ” in Proceedings of the 58th Annual Meeting of the As-
sociation for Computational Linguistics. Association for Com-
putational Linguistics; 2020. p. 4198-4205. Available from:
https://doi.org/10.18653/v1/2020.acl- main.386.

. Madsen A, Meade N, Adlakha V, Reddy S. Evaluating the Faith-

fulness of Importance Measures in NLP by Recursively Mask-
ing Allegedly Important Tokens and Retraining. In: Findings of
the Association for Computational Linguistics: EMNLP 2022.
Association for Computational Linguistics; 2022. p. 1731-
1751. Available from: https://arxiv.org/abs/2110.08412.

. Ribeiro M, Singh S, Guestrin C. ‘Why Should | Trust You?": Ex-

plaining the Predictions of Any Classifier. In: Proceedings of
the 2016 Conference of the North American Chapter of the
Association for Computational Linguistics: Demonstrations.
Association for Computational Linguistics; 2016. p. 97-101.
Available from: https://doi.org/10.18653/v1/N16-3020.

A Unified Approach to Interpreting
Model Predictions. Proceedings of the 31st International Con-
ference on Neural Information Processing Systems. 2017;p.
4768-4777. Available from: https://dl.acm.org/doi/10.5555/
3295222.3295230.

Kennedy B, Jin X, Davani A, Dehghani M, Ren X. Contex-
tualizing Hate Speech Classifiers with Post-hoc Explanation.
In: Proceedings of the 58th Annual Meeting of the Associa-
tion for Computational Linguistics. Association for Computa-
tional Linguistics; 2020. p. 5435-5442. Available from: https:
//doi.org/10.18653/v1/2020.acl- main.483.

Jin X, Wei Z, Du J, Xue X, Ren X. Towards Hierarchical Im-
portance Attribution: Explaining Compositional Semantics
for Neural Sequence Models. Proceedings of the Interna-
tional Conference on Learning Representations. 2020;Avail-
able from: https://arxiv.org/abs/1911.06194.

Wich M, Bauer J, Groh G. Impact of Politically Biased Data
on Hate Speech Classification. In: Proceedings of the Fourth
Workshop on Online Abuse and Harms. Association for Com-
putational Linguistics; 2020. p. 54-64. Available from: https:
//doi.org/10.18653/v1/2020.alw-1.7.

Li J, Chen X, Hovy E, Jurafsky D. Visualizing and Understand-
ing Neural Models in NLP. In: Proceedings of the 2016 Con-
ference of the North American Chapter of the Association for
Computational Linguistics: Human Language Technologies.
Association for Computational Linguistics; 2016. p. 681-691.
Available from: https://doi.org/10.18653/v1/N16-1082.
Kindermans PJ.  The (Un)reliability of Saliency Methods.
2019;p. 267-280. Available from: https://doi.org/10.1007/978-
3-030-28954-6_14.

Jain S, Wallace BC. Attention is not Explanation. In: Pro-
ceedings of the 2019 Conference of the North. Association
for Computational Linguistics; 2019. p. 3543-3556. Available
from: https://doi.org/10.18653/v1/N19-1357.

Wiegreffe S, Pinter Y. Attention is not not Explanation. Pro-
ceedings of the 2019 Conference on Empirical Methods in
Natural Language Processing and the 9th International Joint
Conference on Natural Language Processing. 2019;18:11-20.
Available from: http://dx.doi.org/10.18653/v1/D19-1002.
Ghaeini R, Fern X, Tadepalli P. Interpreting Recurrent and
Attention-Based Neural Models: a Case Study on Natural Lan-
guage Inference. In: Proceedings of the 2018 Conference on
Empirical Methods in Natural Language Processing. Associa-
tion for Computational Linguistics; 2018. p. 4952-4957. Avail-
able from: https://doi.org/10.18653/v1/D18-1537.

Li D, Hu B, Chen Q, He S. Towards Faithful Explanations for
Text Classification with Robustness Improvement and Expla-
nation Guided Training. In: Proceedings of the 3rd Workshop
on Trustworthy Natural Language Processing. Association for
Computational Linguistics; 2023. p. 1-14.

3413


https://doi.org/10.1145/3442188.3445922
https://doi.org/10.3390/app11073184
https://xainlp2020.github.io/xainlp/
https://xainlp2020.github.io/xainlp/
https://doi.org/10.1145/3457607
https://doi.org/10.1145/3457607
https;//doi.org/10.1145/3546577
http://dx.doi.org/10.18653/v1/N19-1337
https://arxiv.org/abs/2303.15190
https://arxiv.org/abs/2303.15190
https://doi.org/10.18653/v1/2023.acl-short.140
https://doi.org/10.18653/v1/2023.acl-short.140
https://doi.org/10.18653/v1/N18-1100
https://doi.org/10.18653/v1/N18-1100
http://doi.org/10.3115/980845.980860
http://doi.org/10.3115/980845.980860
https://doi.org/10.18653/v1/2022.starsem-1.24
https://doi.org/10.18653/v1/2022.starsem-1.24
https://doi.org/10.1186/1471-2105-5-155
https://doi.org/10.1186/1471-2105-5-155
https://doi.org/10.18653/v1/2020.acl-main.386
https://arxiv.org/abs/2110.08412
https://doi.org/10.18653/v1/N16-3020
https://dl.acm.org/doi/10.5555/3295222.3295230
https://dl.acm.org/doi/10.5555/3295222.3295230
https://doi.org/10.18653/v1/2020.acl-main.483
https://doi.org/10.18653/v1/2020.acl-main.483
https://arxiv.org/abs/1911.06194
https://doi.org/10.18653/v1/2020.alw-1.7
https://doi.org/10.18653/v1/2020.alw-1.7
https://doi.org/10.18653/v1/N16-1082
https://doi.org/10.1007/978-3-030-28954-6_14
https://doi.org/10.1007/978-3-030-28954-6_14
https://doi.org/10.18653/v1/N19-1357
http://dx.doi.org/10.18653/v1/D19-1002
https://doi.org/10.18653/v1/D18-1537

Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2025,9(3):3402-3415

29.

30.

31.

32.

33.

34.

35.

Aksenov D, Bourgonje P, Zaczynska K, Ostendorff M, Moreno-
Schneider J, Rehm G. Fine-grained Classification of Politi-
cal Bias in German News: A Data Set and Initial Experiments.
In: Proceedings of the 5th Workshop on Online Abuse and
Harms (WOAH 2021). Association for Computational Linguis-
tics; 2021. p. 121-131.  Available from: https://doi.org/10.
18653/v1/2021.woah-1.13.

Tang R. What the DAAM: Interpreting Stable Diffusion Using
Cross Attention. In: Proceedings of the 61st Annual Meeting
of the Association for Computational Linguistics. vol. 1. As-
sociation for Computational Linguistics; 2023. p. 5644-5659.
Available from: http://doi.org/10.18653/v1/2023.acl-long.310.
Clouatre L, Parthasarathi P, Zouaq A, Chandar S. Local Struc-
ture Matters Most: Perturbation Study in NLU. In: Findings of
the Association for Computational Linguistics: ACL 2022. As-
sociation for Computational Linguistics; 2022. p. 3712-3731.
Available from: http://doi.org/10.18653/v1/2022.findings-acl.
293.

Sinha K, Parthasarathi P, Pineau J, Williams A. UnNatural Lan-
guage Inference. In: Proceedings of the 59th Annual Meeting
of the Association for Computational Linguistics and the 11th
International Joint Conference on Natural Language Process-
ing. vol. 1. Association for Computational Linguistics; 2021. p.
7329-7346. Available from: https://doi.org/10.18653/v1/2021.
acl-long.569.

Zafar MB, Donini M, Slack D, Archambeau C, Das S, Kentha-
padi K. On the Lack of Robust Interpretability of Neural Text
Classifiers. In: Findings of the Association for Computational
Linguistics: ACL-IJCNLP 2021. Association for Computational
Linguistics; 2021. p. 3730-3740.

Yoo JY, Qi Y. Towards Improving Adversarial Training of NLP
Models. Findings of the Association for Computational Lin-
guistics: EMNLP 2021. 2021;p. 945-956. Available from: http:
//dx.doi.org/10.18653/v1/2021.findings-emnlp.81.

Ross AS, Hughes MC, Doshi-Velez F. Right for the Right Rea-
sons: Training Differentiable Models by Constraining their Ex-
planations. In: Proceedings of the Twenty-Sixth International
Joint Conference on Artificial Intelligence; 2017. p. 2662-
2670. Available from: https://www.ijcai.org/proceedings/2017/
371.

36.

37.

38.

39.

40.

41.

42.

Hsu ST, Moon C, Jones P, Samatova N. An Interpretable
Generative Adversarial Approach to Classification of Latent
Entity Relations in Unstructured Sentences. Proceedings of
the Thirty-Second AAAI Conference on Atrtificial Intelligence
and Thirtieth Innovative Applications of Artificial Intelligence
Conference and Eighth AAAI Symposium on Educational Ad-
vances in Artificial Intelligence. 2018;p. 5181-5188. Available
from: https://doi.org/10.1609/aaai.v32i1.11972.

Tuan-Nguyen HSHD, Van-Thuc Pham, Hoang. A semi-
automatic approach to biomedical semantic role corpus con-
struction. Science and Technology Development Journal -
Natural Sciences. 2022;6(2):2083-2094. Available from: https:
//doi.org/10.32508/stdjns.v6i2.1151.

Majewska O. BioVerbNet: a large semantic-syntactic clas-
sification of verbs in biomedicine. J Biomed Semantics.
2021;12(1).  Available from: https://doi.org/10.1186/s13326-
021-00247-z.

Voskarides N, Meij E, Tsagkias M, De Rijke M, Weerkamp
W. Learning to Explain Entity Relationships in Knowledge
Graphs. In: Proceedings of the 53rd Annual Meeting of the
Association for Computational Linguistics and the 7th Inter-
national Joint Conference on Natural Language Processing.
vol. 1. Association for Computational Linguistics; 2015. p. 564—
574. Available from: https://doi.org/10.3115/v1/P15-1055.
Carton S, Mei Q, Resnick P. Extractive Adversarial Networks:
High-Recall Explanations for Identifying Personal Attacks in
Social Media Posts. In: Proceedings of the 2018 Conference on
Empirical Methods in Natural Language Processing. Associa-
tion for Computational Linguistics; 2018. p. 3497-3507. Avail-

able from: https://doi.org/10.18653/v1/D18-1386.
Rajani NF, Mccann B, Xiong C, Socher R. Explain Yourself!

Leveraging Language Models for Commonsense Reasoning.
In: Proceedings of the 57th Annual Meeting of the Associa-
tion for Computational Linguistics. Association for Computa-
tional Linguistics; 2019. p. 4932-4942. Available from: https:
//doi.org/10.18653/v1/P19-1487.

Subramanian S. Obtaining Faithful Interpretations from Com-
positional Neural Networks. In: Proceedings of the 58th An-
nual Meeting of the Association for Computational Linguis-
tics. Association for Computational Linguistics; 2020. p. 5594—
5608. Available from: https://doi.org/10.18653/v1/2020.acl-
main.495.

3414


https://doi.org/10.18653/v1/2021.woah-1.13
https://doi.org/10.18653/v1/2021.woah-1.13
http://doi.org/10.18653/v1/2023.acl-long.310
http://doi.org/10.18653/v1/2022.findings-acl.293
http://doi.org/10.18653/v1/2022.findings-acl.293
https://doi.org/10.18653/v1/2021.acl-long.569
https://doi.org/10.18653/v1/2021.acl-long.569
http://dx.doi.org/10.18653/v1/2021.findings-emnlp.81
http://dx.doi.org/10.18653/v1/2021.findings-emnlp.81
https://www.ijcai.org/proceedings/2017/371
https://www.ijcai.org/proceedings/2017/371
https://doi.org/10.1609/aaai.v32i1.11972
https://doi.org/10.32508/stdjns.v6i2.1151
https://doi.org/10.32508/stdjns.v6i2.1151
https://doi.org/10.1186/s13326-021-00247-z.
https://doi.org/10.1186/s13326-021-00247-z.
https://doi.org/10.3115/v1/P15-1055
https://doi.org/10.18653/v1/D18-1386
https://doi.org/10.18653/v1/P19-1487
https://doi.org/10.18653/v1/P19-1487
https://doi.org/10.18653/v1/2020.acl-main.495
https://doi.org/10.18653/v1/2020.acl-main.495

Science & Technology Development Journal - Natural Sciences 2025, 9(3):3402-3415
8 Open Access Full Text Article Research Article

Explaining semantic role labelling outputs with word feature
importance

Hoai-Duc Tuan-Nguyen'-2"

ABSTRACT

While deep learning models show impressive performance in natural language processing (NLP)
tasks, they raise concerns about reliability and ethical implications due to their black-box nature.
Use your smartphone to scan this Consequently, a burgeoning area of research focuses on elucidating NLP models by clarifying the
QR code and download this article importance of input features to the models' output predictions. Among the various levels of NLP
predictions, sequence-level predictions are crucial for tasks such as named entity recognition, se-
mantic role labeling, and event extraction. However, current explanation techniques have largely
overlooked sequence-level predictions. This paper presents an approach to explaining the impor-
tance of word features in sequence-level predictions within the semantic role labeling task. Our
method evaluates both the impact and usefulness of each word in a sentence regarding model
predictions. Additionally, we propose a novel data perturbation mechanism that strategically se-
lects substitution words to more effectively mask word feature information, addressing the limi-
tations of existing data perturbation techniques. Through experiments on biomedical texts, we
demonstrate the effectiveness of our explanation method in providing explanations that are both
comprehensible to humans and faithful to the actual processing within NLP models.

Key words: predicate-argument structure, semantic role labelling, explainability, interpretability,
explainable NLP
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