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Trilu tugng. S-capade ( s@a 13i chinh ta nh3m vao cac 18i sai léch dic
biét ) 1la mdt cong cu kiém tra chinh t3 dua trén khoadng cach am vil
nham muc dich sdfa 18i chinh ta do tré em mic phai. Trong khi 18i chinh
td thudng léch khéi muc tiéu chi moét hodc hai ky ty, thi 16i chinh ta
clia tré em lai c6 xu hudng thién vé& ngil am hon. Ho bi anh hudng ca bdi
cach tré cadm nhan cach phat am cda mét tU va bdi cac chl cdi ma ching
chon d& thé hién cach phat am d6. Do d6, nhiing 18i chinh t& nay dac
biét sai 1léch so vd&i muc tiéu va cé thé tac dong tiéu cuc dén hiéu
sudt cla cac trinh kiém tra chinh t& théng thudng. Trong bai viét nay,
ching t6i chiing minh rdng S-capade cé khad ning slfa mot phan dang Kké
16i chinh t3 cda tré em khi cac cong cu sdfa 18i thdéng thudng khéng thanh céng.

TU khéa: Sda 18i chinh t& - Khodng céch &m vi - Chinh t3 tré em
1. Gidi thiéu

L6i chinh t3 thudng dugc coi 13 mdt trong hai loai: typographic hodc nhan thic
[22]. L&i danh mdy 1a két qud cla sy phdi hgp van déng; c6 1& thay thé mot ky
ty cho mét ky ty 1idn k& trén ban phim. M3t khac, 18i nhan thic xuit phat tu
quan niém sai 1am hoac thiéu kién thlc vé& cach viét ding chinh tad clGa mot tu.
Mot tap hdgp con cu thé cla nhiing 18i nhan thuc nay dudgc goi 1la 181 ngd am trong
d6 ngudi viét viét sai chinh ta, mic du khéng ding vé& mit chinh ta nhung van
ndm bat dudc chudi ngit &m cla tdf muc tiéu.

Nhiing 18i ngll am nay dic biét phd bién trong viéc danh van cla tré em, ti
lau da dugc coi la dya trén ngld am. Trong mdt cudc kiém tra kha nang viét chinh
t3 ban ddu cua tré , Read [29] d5 thao luan vé& &nh hudng dang k& cla am thanh
161 néi va méi quan hé gilfa chung. Vi vay, mdc di mét sd 16i chinh t3d c6 vé “ky
la” va sai léch nhidu so v&i tif myc tiéu nhung ching cé xu hudng phan anh kha
nang phan doan vé& mat ngld am cla tré. Ngoai ra, né hién dang phé bién trong 1dp hoc.

Ca hai tac gid déu c6 dong gép nhu nhau cho bai viét nay.

! kho ma ngudn c6 thé tim thdy & phan tai liéu tham khao [35].
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cho tré dudc day doc va viét bing ngll am: mot phuong phap tap trung vao
mbi quan hé giila chil cai va am thanh [33]. Vi vay, tré em dugc khuyén
khich st dung phudng phap 'phat am' khi danh van nhiing tU khéng quen
thudc - mdt phudng phdp dudc nhiing ngudi danh van kém dya vao [7].

B4t chlp sy phd bién cua cac 18i kiéu ngil am, cac céng cy sta 18i chinh ta
théng thudng khong c6 di kha nidng slia cac kidu 18i chinh ta nay va do d6, hiéu
sudt danh van cla tré em kém hon. Trong bai bao nay ching téi trinh bay mot
phudng phap slla 18i dya trén sy tuong déng vé am vi c6 kha nang sta 16i chinh
td tiéng Anh cla tré sai léch nhidu so v&i tif muc tiéu. Kukich [22] nhém cbng
viéc sifa 18i chinh t3 thanh cdc nhiém vy riéng biét; phat hién 18i, stfa 13i
riéng biét va sta 18i phu thudc vao ngif canh. Céng viéc nay tap trung vao viéc
stia 18i riéng biét, tao ra danh sach cac sda 18i c6 thé ap dung tif thyc té dya
trén cac thudc tinh ngit 4m ca 16i chinh ta.

Tudng ty nhu Hodge va Austin [17], myc tiéu cla ching t6i 1a tdi da héa kha nang thu hdi théng
qua viéc tao Ung vién khi ching t6i hinh dung phudng phéap nay nhu mdt thanh phan cda mé hinh téng

thé s& xu 1y viéc 1lya chon (ng vién nhu mét nhiém vy phu thudc vao ngld canh.

2 cobng viéc 1lién quan

Cac thuat toadn sta 18i chinh tad ban dau thudng s dung khodng cach chinh sda ky
ty gitta 18i chinh ta va slia tif thuc, dya trén phat hién ring phan 16n 18i chinh
ta khac nhau chi bing mdt thao tac chinh sia (chén, xéa, thay thé hodc chuyén
vi) [8]. Nhilng phudng phap nay phu hgp véi 16i chinh ta.

Tuy nhién, 18i chinh tad v& mat ngdl am thudng sai léch nhiéu so véi muc tiéu cla tU thyc té [22].
Hiéu sut dugc cdi thién khi sd dung cédc md hinh kénh nhidu cho phép thuc hién nhidu thao tac
chinh sda [4]. D&c biét, Brill va Moore [3] d& ching minh nhiing cdi tién hiéu sudt dang ké déi
véi mé hinh kénh nhiu bdng cach tinh toan xac sudt cla cac chinh slia tU chudi nay sang chudi

khac va két hgp ching khi so sanh 16i chinh tad vdi cac sda 18i chinh ta tU Ung vién thuc té.

Viéc két hgp théng tin ngil &m vao cac phudng phap nady td ra cé 1gi cho viéc
stfa 18i chinh ta. Veronis [36] d& sd dung thuat todn khodng cach chinh stfa cé
trong sb trong d6 chi phi cho cadc hoat dong chinh slfa dua trén sy tudng tu vé
mat ngd am gilfa céc bidu do. Ngudi ta cling thudng chuyén ddi cac tu tu dang
chinh t& sang dang thé hién cac dac diém ngll am cla chdng. Vi dy, Soundex, dugc
mé t& bdi Kukich [22] va dudc cdp bing sang ché bdi Russel va Ordell [3@], anh
xa cadc tU thanh md chii va s cé dd dai cb dinh dua trén céc ky tu cla né. Cac
giad tri sb dugc gan cho céc nhém chil cai gidng nhau v& mat ngll am. Do dé, céc
tif dugc phat am gidng nhau s& cé cing ma héa (vi du: 'sure' va 'shore' déu cé ma
hoa S600). Cac thudt toadn khodng céch chinh sia cé thé dugc 4p dung cho cac ma
héa nay dé tim cac cach sia tif thyc té c6 ngld am gidng véi 18i chinh ta. Tuy
nhién, Soundex d& bi chi trich 1a quad chung chung do tinh hoan vi han ché cla
né [17, 23]. Vi vay, cac quy téc chuyén ddi ngll am, dugc xac dinh bdi kién thuc
ngdén ngll cda ngdén ngidl dich, thudng dugc sd dung trudc khi md héa [17, 28]. Ngoai
ra, cac dang am vi cé thé dugc st dung truc tiép béng cach chuyén ddi mot 18i
chinh t& thanh chudi &m vi tuong Ung bing cach s dung cac quy tic chuyén td ch cdi sang am thanh
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21, 23, 34]. Cac céach tiép can khac dé sdia 18i chinh t& bao gbm gidi quyét van
dé& nhu mot trong Dich mady [2, 31] hodc nhu mdt nhiém vu téng hgp/nhan dang [32].
Phuong phap dugc mdé tad trong bai viét nay két hgp cac yéu té tif mot sé phuong
phap nay. Cac 18i chinh t& dudc chuyén ddi thanh chudi am vi tuong lng bang cach
st dung cong cu chuyén bidu dd thanh am vi dugc may hoc [5] thay vi cac quy téc
chuyén chit cai thanh am thanh 18 rang. Khoadng cach chinh sdia c6 trong sé dudc tinh
toan gitfa cac 18i chinh ta va cac 1an sta tif thyc té bing cach sif dung ma tran
khodng céch gilfa am vi v&i &m vi dya trén cd dac tinh &m hoc va phéan bd cha am
vi. Phdn 3 md td chi tiét phuong phap nay, trong khi Phdn 4 néu chi tiét cach
thiét 1ap thd nghiém dé so sanh phudng phéap nay véi cac cong cu slia 18i chinh ta
khac trén cac bo dif 1iéu khac nhau. K&t qua cda viéc nay dugc trinh bay trong Phan
5, ndi ching tb6i ching minh rdng S-capade cé kha ning slia mot ty 1é dang ké 18i
chinh ta cda tré em ngoai nhiing 16i dudc stfa bang cac céng cu khac.

Phuong phap 3 chi S

Khi mot dda tré s’ dung phudng phap 'phat am' dé& danh van, ching dang udéc chiing
nhiing dm thanh ma chdng cdm nhdn dugc trong tU myc tiéu vdi cac chld cai ma ching
tin ring dai dién cho nhiing dm thanh dé. Nhu vay, nhiing sai 1léch so vdi cach
viét ding xay ra do nhan biét &m vi khéng chinh xac, vi du nhu &m vi /V/2 dugc
hidu 13 /F/ din dén 18i chinh ta 'gif' (give) va do chon sai cac chii cai, vi du:
dai dién cho am vi /AY/ bang chi 'i' trong 18i chinh t& 'ciber' (cyber). Phan
16n cac 18i chinh ta do trudng hdp sau dudc xd 1y bdng cach chuyén d@di 18i chinh
td dang chl sang dang am vi cl@a nd. Trong nhiing trudng hgp nay, hinh thdc am vi
thudng khdp véi hinh thic viét ding chinh td. Tuy nhién, 18i chinh tad cla bién
thé trudc day anh xa tdéi cac chudi am vi tudng ty nhu cach viét ding nhung khong
nhit thiét phadi gibdng hét nhau. Trong nhiing trudng hdp nay, ching téi yéu cau
mot sb thudc do vé sy tuong ddng & cdp d6 am vi, ching han, d& ching téi c6 thé
dy doan rdng 'gif' c6 nhidu khd ning 1a 'give' hon 1a 'gig' do am vi /F/ gibng
véi / hon V/ hon la /G/.

Trong tac phém nay, sy gibng nhau dugc m6 hinh héa bang hai dac diém da dugc
chting minh 13 c6 anh hudng dén nhan thic cta ngudi ban ngll vé& sy gidng nhau vé am
vi; cu thé 13 cac ddc tinh am thanh va phéan bé clia am vi. Sy giéng nhau vé am vi
dugc coi 1a mdt chic nang gay nhdm 13n [13] - hai am vi c6 thé dugc coi 1a gidng
nhau néu mét am vi thudng bi xac dinh nhdm 1a am vi kia. Cong viéc trudc day cda
Kane va Carson-Berndsen [19] d& didu tra tinh d& nhdm 13n clGa am vi béng cach su
dung mdét hé théng nhan dang chua dugc xac dinh cu thé. MOt &m vi muc tiéu da bi
loai bd trong qua trinh hudn luyén dé tai thdi dilm thd nghiém, hé théng budc phai
chon mdét am vi thay thé - mét am vi co6 am thanh tudng ty véi muc tiéu. Tan sb ma
mét am vi dugc xac dinh 1a am vi khac dudc st dung lam thudc do mlic do tuong tu
vé am thanh cla ching. Anh hudng tiém tang cla cac thudc tinh phan bd clta am vi
dén sy tudng ty dugc cdm nhan da dudc chdng minh trong nghién clu trudc day cua
0'Neill va Carson- Berndsen [27]. § day, nhiing am vi thudng xudt hién trong cung mdt mdi trudng

2 Trong subt bai viét nay, ching t6i s dung ky hiéu ARPAbet khi d& cap dén am vi.
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(c6é cung am vi trudc va sau) dudc cho la giéng nhau hon. Mét mé hinh word2vec, dudc hudn
luyén trén Brown Corpus [11], d& dugc ap dung & cdp d6 am vi va dudc s dung dé tao ra

cac phan nhing am vi. Khodng céch gilta cac phan nhdng nay, hodc cac bidu diln vectd, thé
hién sy tuong ddng vé phan bd gitfa cac &m vi tudng Ung. Ca hai dic tinh am thanh va phan
bé déu dugc két hgp dé tao thanh ma tran khodng cach gifia cac am vi trong d6 cac gia tri

khodng cach nhé hon biéu thi nhiéu am vi giéng nhau hon.

Pang chl y 13 ma tran khodng cach khéng déi xdng, tdc 13 khodng cach gilla mot am
vi muc tiéu X dudc coi 1& Y khéng nhat thiét phdi gibng véi am vi muc tiéu Y dudc
coi la X. Vi duy, cé khd nang la /NG/, nhu trong 'di bd' ', sé& dudc phat am la /N/;
din dén 18i chinh t3 'walkin'.

Tuy nhién, it c6 khd nang am vi /N/, nhu trong 'happen', sé& dugc phat am 1a /NG/; din dén
18i chinh t& 'happeng'. Ma tran khodng cach dugc st dung trong cong viéc nay c6 thé tao
ra sy khac biét nay.

Viéc sta 18i ting vién c6 thd 1a myc tiéu thyc té cta 18i chinh ta. C3 viéc sua
18i Gng cd vién ti thyc va 18i chinh td 134n ddu tién dugc chuyén ddi sang dang am
vi tudng dng cla ching; c&i trudc si dung TU didn phat am CMU [38] va cai sau su
dung céng cu chuyén td bibu dd sang am vi dudc dao tao vé tu dién nay [5]. Pé xac
dinh mic d6 gidng nhau gitta hai chudi am vi, diém khodng cach dugc tinh gilla tu
sai chinh t3 va tif thyc bang cach st dung thudt toadn chinh sda khodng cach cé
trong sé tudng ty nhu cta Wagner va Fischer [37]. Chi phi d& thyc hién thao téc
thay thé dudc xac dinh 13 khodng cach gitfa hai am vi trén ma tran khodng cach. Cac
thao tac x6a va chén dugc coi 13 sy thay thé mot am vi bang chubi trdng va ngugdc
lai. Cac gid tri khodng cach cho cac thao tac nay dugc chon theo phuong phéap phdng
doan dya trén tai liéu hién c6 vé am vi nao thudng tradi qua qua trinh chén
(epenthsesis) va x6a (ellision) trong 16i néi [6, 1@, 15, 18, 42].

Sy so sanh gitfa khodng cach chinh sta cép d6 ky tu va khoadng cach chinh sta trong sé cép

d6 am vi S-capades dudc sd dung trong bai viét nay dugc dua ra trong Bang 1. L3i chinh ta
'sichweshan' va 'tinh hudng' muc tiéu ti thyc cta né cé tinh ch&t cao khodng cach chinh siia.
Vi vay, cac phuong phap stia 18i chinh ta khéng theo ngdl 4m khéng thé siia dugc 15i
nay. Tuy nhién, sy gidng nhau vé& mat ngif &m cGa ching din dé&n khoang céach chinh

stla T4t nhd khi sd dung S-capade, do d6 khién no d& sira han.

Bang 1. Khodng cach chinh slla cép ky ty so vdi khoang cach chinh siia am vi cta S-capade

Cap d nhan vat S-capade

Sai chinh ta s ichweshen S IH CH W EH SH AH N uation S IH CH UW EY SH AH N
Muc tiéu tu thuc s N6

Chinh stia-Khodng cach 7 1.1
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4 Thiét 1ap thd nghiém

Trong phadn nay ching toéi mdé ta bd tri thi nghiém dugc thiét ké dé kiém tra kha nang cua
S-capade dé sta cac 18i sai léch dac biét. Nhu da néu trudc day, S-capade

phudng phap dugc hinh dung nhu mét thanh phdn cta mét hé théng 16n hon. N6 khong danh cho
viéc sdia 13i chinh t3 ma déc biét nhdm muc dich sdfa 18i chinh t3 nim

vUgt ra ngodi pham vi cla cdc cdng cy sdfa 16i chinh td théng thudng. Nhu vdy, S-capade 1a
khong dugc ky vong s& hoat dong tét hon cac cong cy khac ma thay vao dé nhdm muc tiéu duy nhdt 13 dat dugc muc tiéu 16n hon
ty 1é 18i trén cac tap dif 1liéu c6 khd nang chila cac 18i sai léch dac biét nay

tlic 1a nhitng 16i chinh td do tré em thuyc hién.

4.1 BO dif 1iéu

Cac phuong phéap stfa 16i chinh td cd ban, xem Phdn 4.2, va phién am

phudng phéap khoang céch dugc thado luén trong Phdn 3 dd dugc danh gia va so sanh bing cach sd dung
mét bd suu tap gom nam bd di 1iéu sai chinh ta khac nhau. Bbn trong sé cac bo di 1liéu nay 1a

c6 s&n cong khai va dugc 14y & dinh dang dugdc xi 1y trudc tif Birkbeck

bai hoc Luan D6n [25]. Thd nam dugc mua lai thdng qua su hgp tac vdi
mét cong ty gido duc Ireland, Zeeko [43]. Chi tiét cla tdt ca cac bo dif 1iéu c6 thé dugc nhin thdy
trong Bang 2. P6i véi mdi tap di 1iéu, chi nhing 18i chinh t& dugc stia lai myc tiéu

mét ti dugc bao gdm. Mt muc tiéu sda mét tif s& 1a 16i chinh ta

'hapen' dugc stfa thanh 'xay ra'. Mot vi du vé& diéu chinh myc tiéu 1a hai

cac tU sé& viét sai chinh t& 'alot' dugc sa thanh 'alot'.

Bang 2. B§ diU liéu sai chinh ta

Tép dd 1liéu L6i chinh t& L8i chinh td TU myc tiéu dugc sd dung Cong khai

Birkbeck 36,133 33.887 6.068 blng
Holbrook 1.791 1.562 1.177 Bilng
Wikipedia 2.455 2.230 1.909 blng
Aspell 531 515 437 bing
Zeeko 232 232 163 KHONG

- Birkbeck - 18i cua ngudi ban ngif (Anh hodc My) [25]. Pa sb
18i cGa hoc sinh, sinh vién dai hoc hodc hoc sinh trudng thanh biét doc viédt [24].
- Holbrook - trich doan bai viét cda hoc sinh trung hoc Anh &
nam hoc ap chét cda ho [25].
- Wikipedia - 18i chinh t& phd bién cGa cac bién tap vién (Anh hodc M§)
trén Wikipedia [25]. L&i chinh ta phd bién 1a 18i xay ra it nhdt mot 1dn trong mot
nam trén trang web [39].
- Aspell - Bo dif liéu kidm tra chinh ta GNU (dang tiéng Anh). Bao gdm chung
16i chinh t& [1]
- Zeeko - bao gbm cac 18i chinh td cla hoc sinh tidu hoc Ireland
[43]. D6 tudi cla ngudi trad 19i 1a 8-14 tudi.
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Trén nam bd dif 1iéu nay c6 rat nhidu théng tin nhan khdu hoc biét chif; cu thé 1a hoc
sinh tidu hoc, hoc sinh trung hoc cd sd, sinh vién dai hoc va bién tap vién bai viét
Wikipedia. Ching téi dua ra gid thuyét ring do nd lyc danh van diu tién clGa tré dua
trén phudng phdp 'phat am', nhu da thao luan trong Phadn 1, S-capade s& hoat dong tét
hon trén cac tap dif 1iéu chda cac nd luyc danh van phién am cCa tré , cé xu hudng cé
khodng cach chinh sta ky ty 16n hon. Vi du: trong tap dif 1iéu Holbrook, 53% 13i
chinh td c6 khodng cach chinh sda ky ty 1la 1, 31% c6 khodng céach chinh sda ky ty la
2 va 16% cé khodng cach chinh sifa ky tu 1én hon 2.

Ngudc lai, trong tap dif 1iéu Wikipedia, 69% 13i chinh tad cé khoang cach chinh
stla 1la 1, 28% 1la 2 va chi 3% c6 khodng cédch chinh sdia 16n hon 2. Trong tap di
liéu Zeeko , 91% 16i chinh t& c6 khodng cach chinh sfa tif hai ky tu trd xudng

4.2 Cong cu so sanh sda 16i chinh tad thong thudng

Ba coéng cy stla 18i chinh td théng thudng khac nhau dugc st dung dé so sanh trong
bai viét nay - PySpellChecker, SymSpell va Aspell. T4t ca ba céng cu déu dya
trén giéi han khoang céach chinh stfa ky tu 1a 2, s dung tdf didn tiéng Anh Anh va
tao ra cach sdfa 18i chinh ta dudc d& xudt ciing nhu danh sach cdc cach sda dé
xudt. S-capade bi gidi han & khodng cach hai 13n chén va xéa cac &m vi trong mdt
chudi 18i chinh t3 dé tao dng clf vién chinh siia (phdng theo SymSpellPy [14, 4@])
va tra clu. B&t ky tU muc tiéu nao trong bd dif 1iéu khéng cé trong tif dién mic
dinh cGia cong cy déu dugc thém thi céng dé dam bao tinh cong bing clia két qua.

- PySpellChecker - hoan vi tif dugc tao thong qua chén, xéa, thay thé va chuyén vi [26] sau do

dugc so sanh vdi cac ti da biét trong tu didn tdn sé [12].

- SymSpell - tao ra cac hoadn vi tu dé so sanh théng qua cac tU sai chinh td va céac tu hgp 1é
trong tu dién chi su dung cac tif x6a [14]. Lya chon dya trén khodng cach chinh stfa nhé nhit
va ti c6 tan sudt cao nhat [16] [41]

- Aspell - thuc hién so sanh tU trong mot tu dién nhat dinh va s dung so sanh ngdl am
V@i cac tu khac [20]. Pidu nay dudc thuc hién thong qua ma ngdf am dugc diéu khién
bing bang cho phép so sanh va ggi y tU 'nghe gidng nhu'. DPidu nay 1am cho né trd
thanh céng cu phi hgp nhit dé so sanh véi phuong phap S-capade cla bai bao nay.

4.3 sb liéu

Trong Phan 5, ching téi so sanh dd chinh xac va khd nang thu hdi cta S-capade trén
nam bd dif 1iéu véi ba cong cu sdfa 18i chinh ta thong thudng 1a Pyspell, Symspell va
Aspell. Péi v&i mdi 16i chinh td, cac tU Ung cd vién thyc sy dugc xép hang theo thi
tu khodng cach va tan sudt sau do. Ching t6i xac dinh dd chinh xac la liéu Ung cU
vién gén nhét cé khép v6i muc tiéu tU thuc hay khéng va nhé lai liéu muc tiéu tu
thyc cé dudc tim thdy trong 10 (ng cd vién gan nhdt hay khéng. Cac bidu 4 chdng
chéo stia 18i td, dya trén dé chinh xac, dugc trinh bay cho tiung bd dif 1iéu so sanh
S-capade v@i trinh sdia 18i chinh ta Aspell. Trong cac bidu dd nay, cac sda 18i chung
gitfa méi phudng phadp va céac sifa 16i chinh td chi dudc thuc hién bang phudng phap
nay hoac phudng phap khac sé& dugc hidn thi. Aspell dudc chon 1am d6i tugng so sanh
cho S-capade do né sl dung phudng phap sifa tif 'nghe gidng', xem Phan 4.2.
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5 Két qua va thao luan

Cac két quad cla tap dif liéu Birkbeck dugc trinh bay trong Bang 3. V& dd chinh
xac, S-capade cé thé so sanh véi PySpell va SymSpell, ddng thdi vugt troi hon
cad vé kha nang thu hdi. Aspell vugt trdi hon S-capade vé dd chinh xac va thu
hdi. Trong sb 17.029 18i chinh ta dugc slla gilta cd hai phudng phap, 48% 1a
cac sta 18i chinh ta tif phd bién cho cd hai phudng phdp, 32% 1a cac sla chi
do Aspell thuc hién va 20% la cac sla chi do S-capade thuc hién. Cé thé xem
pham vi stfa 18i chinh t3 cho t&p dif 1iéu gilfa hai phudng phap trong Hinh 1.

Phudng phap D9 chinh xac Thu

PySpell h6i 35,3% 42,6%
SymSpell 34,74% 43,04% 39,89%
capade 66,03% Aspell S-

34,43% 51,49% Aspell S-capade

Bang 3. biém hiéu chinh Birkbeck Hinh 1. Birkbeck: Aspell vs S-capade

Bang 4 hién thi két qud clCa tap dif liéu Holbrook. So v&i két qud cla tap dd
liéu Birkbeck, diém tdng thé tudng ty nhau. Ban c6 thé thiy két qud thd vi nhét
tif tap dif 1iéu nay trong Hinh 2, so sanh pham vi stfa 18i chinh t3 cda hai
phudng phap déi vdi tap dif liéu Birkbeck. Trong sé 626 16i chinh ta dugc sia
gilla ca hai phuong phap, 35,3% 1a cac 18i chinh ta tU phd bién & cd hai phuong
phdp, 32,3% la cédc sla chi do Aspell thuc hién va 32,4% 1la cac sla chi do S-
capade thyc hién. C6 thé thdy, S-capade c6 pham vi stfa 18i chinh tad 16n hon mot
chit so vdi Aspell. Tap dif 1iéu Holbrook cé nhidu khd ning bao gdm cac 15i
chinh td ngd &m do nhan kh3u hoc cla né, dudc thdo ludn trong Phin 4.1, va do
d6 cho thiy cach tiép can cta ching téi slfa cac 18i chinh t3 khac vdi cac 16i
do Aspell sla.

Phudng phap B6 chinh xac Thu
PySpell hoi 29,32% 42,06%
SymSpell 27,46% 42,51% Aspell
27,08% 67,93% S-capade 27,14%
52,82%

Aspell S-capade

Bang 4. Biém hiéu chinh Holbrook Hinh 2. Holbrook: Aspell vs S-capade
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Trong sb nam bd di liéu dang dudc phan tich, S-capade hoat dong kém nhdt trén bd
dif 1iéu Wikipedia, so v&i céc phudng phap stfa 18i chinh ta khac. Pidu nay dudc thé
hién 18 trong Bang 5, ndi né dat dugc diém thap nhadt v& do6 chinh xac va kha nang thu hdi.
So véi diém trung 1ldp cla cadc bd dif 1liéu khac trong Hinh 1, 2, 4 va 5, S-capade
cling c6 ty 1& sfa 16i chinh t3 nhd nhit. Trong sé 1.984 18i chinh ta dugc sia
gilla ca hai phuong phap, 61% 13 cac slia 18i chinh tad td phd bién cho ca hai
phudng phap, 29% la cac slUa chi do Aspell thyc hién va 10% la cac sta chi
do S-capade thyc hién. Nhu d& thdo ludn trong Phin 4.1, tap dif 1iéu Wikipedia
dugc tao thanh tif cdc 16i chinh t3 phé bién cla cac bién tap vién Wikipedia.
Pay thudng 13 18i chinh td va nhu mong dgi, phudng phdp ngit am cla ching tdéi khéng

mang lai k&t qud canh tranh cho tap dif liéu nay.

Phudng phap Do chinh xac Thu hdi
PySpell 78,39% 88,48%
SymSpell 80,99% 92,11% Aspell
79,96% 97,04% S-capade 63,14%
77,80%

Aspell S-capade
Bang 5. Diém hiéu chinh Wikipedia Hinh 3. Wikipedia: Aspell vs S-capade

piém sé coa tap dif 1iéu Aspell cé thé dugc xem trong Bdng 6, trong d6 S-capade cé
hiéu sudt tudng ty nhu PySpell va SymSpell. Trong sb 351 186i chinh ta dudc sifa gitfa
c hai phuong phap, 50% 13 cac slia 18i chinh ta ti phd bién cho c& hai phuong phap,

32% la cac sla chi do Aspell thuyc hién va 18% la cac sla chi do S-capade thuc

hién, nhu cé thé théy trong Hinh 4 . B§ dif 1iéu Aspell tap trung vao nhiing 13n viét
sai chinh tad dic biét; nhiing cdi di chéch khéi muc tiéu tif thyc bing nhiéu thao tac
chinh sdfa. Tuy nhién, day khong nhdt thiét 13 138i chinh t& v& mit ngd am va do d6, S-
capade hoat dong tét trén tap dif liéu nay.

Phuong phép D9 chinh xac Thu hoi
PySpell 49,32% 62,33% SymSpell
53,20% 67,18% Aspell 55,73% 85,6%
S-capade 46,41% 65,24%

Aspell S-capade

Bang 6. piém hiéu chinh Aspell Hinh 4. Aspell: Aspell vs S-capade

piém sé cda tap dif liéu Zeeko c6 thé dugc xem trong Bang 7. Sau Holbrook, tap dif

liéu Zeeko mang lai hiéu sudt tét thd hai cho S-capade vdéi
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1ién quan dén viéc thu hdi 1ién quan dén cac phudng phap so sanh. Hinh 5 cho thay

rang, trong sb 164 18i chinh ta dudc Aspell va S-capade sifa, 47,5% 1a cac sla

thong thudng, 30% la cac sla chi do Aspell thyc hién va 22,5% la cac sda chi do

S-capade thyc hién. Nhu d3 thdo luadn trong Phan 4.1, 91% 18i chinh t& cua tap dif

liéu Zeeko c6 khoang cach chinh sifa tif 2 ky tuy trd xudng. Ching tbéi tin réng didu

nay cho thdy ring mac di khodng cach chinh siia 18i chinh td ndm trong ranh gidi cda

cac cong cu théng thudng, nhung 186i chinh ta vé ngl am doi hdi mét cach tidp can sia 18i khac.

Phudng phap D6 chinh xac Thu hdi
PySpell 56,90% 72,41% SymSpell
54,74% 70,69% Aspell 54,74% 86,64%
S-capade 49,57% 76,29%

Aspell S-capade

Bang 7. Diém hiéu chinh Zeeko

Hinh 5. Zeeko: Aspell vs S-capade

T dién phat am CMU dugc sU dung theo phudng phap S-capade dé tra cdu chudi am
vi theo tU khi sl@fa 13i chinh t3 cda td. Hinh 6 hién thi phan tich chi tiét cac
chinh slfa dugc thuc hién bdi S-capade, hién thi sy phan chia gilffa tra clu khdp chinh
xac trong tu didn cMmu bang cach sd dung chudi am vi, trong trudng hgp dé khoang
cach chinh sdia bdng @ hodc s dung S-capade d& tinh toan am vi khoang céach gitia 18i
chinh ta va muc tiéu tu thuc.
C6 thé thdy rdng dbdi véi bdn trong sb nam bo dii 1iéu, phudng phap khoang cach cla S-
capade chiém hdn 50% s6 hiéu chinh Ung vién tU thuc dudc thuyc hién.

100%
8o% | |37.6 44,4 49,6 bl
61,1 '
60%
40 %
62,4 55,6 50,3 57,0
20% |- 38,9 ]
0%
Mgt bua phép Zeeko
Birkbeck Holbrook Wikipedia

O

Khodng céach S-capade (dudi cung) Trgﬂu dbi sanh chinh xac (trén cing)

Hinh 6. Tinh toadn khodng cach S-capade va déi sanh tu dién chinh xac
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Cach tiép can cla S-capade d3 din dén viéc sfa chifa tif tha vi cla
nhiing tif c6 cach danh van phién am v&i khoang cach chinh sda ky ty 1dn ma théng thudng
coéng cu stfa 18i chinh ta khéng thé siia dugc. Bang 8 cho thiy mdét sbé 1lua chon
16i chinh t3 tU cdc bo dif 1iéu ma S-capade d& sifa va cach viét truyén théng

khodng céch chinh sda ky ty so vdi khodng cach chinh sdfa am vi do ching t6i tao ra

tiép can.
Bang 8. S-capade slfa 16i tU thd vi

Muc tiéu Sai chinh ta Khodng cach ky tu Khodng cach S-capade

nhit thiét phai 1a triét hoc s 1,62

tap trung vao tinh 7 0,54

hudng sichweshen 7 1.10

thudc bén ngoai 6 0,46

1l3c da ngudi hau 6 0,93

thi tuc prosiegeur huyt 5 0,59

s&o hoi dong Wisheld 4 1.14

cousall thuc sy achuly 3 1,00
3 1,28

6. K&t luan

Trong bai bdo nay, ching téi d trinh bay mdét cach tip can dua trén khodng cach am vi dé danh van
stla 18i c6 khd nang xd 1y 18i chinh ta v& mat ngil am mad théng thudng
cu khoéng thé slia dugc. Sy sang tao trong viéc danh van cla tré
d& dugc chdng minh 1& tao ra 16i chinh t3 vé mat ngll am va co nhidu sai léch so vdi
myc tiéu tif thyc té. Nhu vay, chung téi thdy hiéu sudt kém hon cla cach viét chinh td théng thudng
cong cy sda 18i trén cac tap dif 1liéu diac biét bao gdm cac 18i chinh ta cda tré em.
Phuong phap dugc md ta trong bai viét nay dudc ching minh 13 c6 thé sda dugc mot phan dang ké
16i chinh t& trong cac bo dif 1iéu nay ma mot trong nhing bd dif 1iéu tiéng Anh cé hiéu sudt hang dau
ngudi kiém tra chinh ta, Aspell, khong thé

Cach tiép can dya trén khodng cach am vi dugc hinh dung nhu mdt thanh phén trong mot
hé théng stfa 18i chinh t& phu thudc vao ngif canh. Cong viéc trong tudng lai sé& xem xét két hop
phudng phap nay thanh mot trinh kiém tra chinh ta c6é kha nang xd 1y ca kidu chi va ngd am
18i chinh t& va chon muc tiéu td thuc té chinh xac td danh sach cac Ung cU vién
dya trén ngil canh cla 16i chinh ta. Cac k& hoach cai tién tiép theo bao gbm
nghién clu anh hudng clCa trong am dén 18i chinh td dudc tao ra va

1¢i ich tidm ning cCa hé théng dac biét vé giong néi déi véi do chinh xac cla viéc sta 16i chinh ta.

L&i cam on Cdéng viéc nay dudc hd trg bdi sy hd trg tai chinh cla
Quy Khoa hoc Ireland cip 13/RC/2094 cho Lero - Nghién ciu SFI

Trung tam Phan mém (www.lero.ie). Trung tam ndi dung s& ADAPT
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Cong nghé (www.adaptcentre.ie) dudc tai trd theo Chuong trinh Trung téam
Nghién cdu SFI (C&p 13/RC/21@6). CaAc tac gia xin cam dn nhém Zeeko
(https://zeeko.ie/) da hd trg nghién cdu cda ho.

Ngusi gidi thiéu

10.

11.
12.

13.

14.

15.

16.

. Atkinson, K.: DU liéu kiém tra chinh ta Aspell (2002), http://aspell.net/test/cur-

all/batch@.tab, truy cép 1an cudi vao ngady 19 thang 5 nim 2020

. Aw, A., Zhang, M., Xiao, J., Su, J.: M6 hinh théng ké dya trén cum tu dé chudn héa van ban

sms. Trong: COLING/ACL. trang 33-40 (2006)

. Brill, E., Moore, RC: Mot md hinh 18i cadi tién d@ sda 18i chinh ta kénh bi nhidu.

Trong: ACL. trang 286-293 (2000)

. Church, KW, Gale, WA: Cham diém xac sudt slia 18i chinh ta. Théng ké va May tinh 1(2), 93-103

(1991)

. CMUSphinx: C6ng cu o thi thanh am vi dya trén viéc hoc theo trinh ty (2016), https://

github.com/cmusphinx/g2p-seq2seq 6. Collins, B., Mees, IM: Ngi
hoc va am vi hoc thuc té : Sach tham khdo danh cho

sinh vién. DPinh tuyén (2013)

. Daffern, T., Critten, S.: Quan diém cta hoc sinh va gido vién vé chinh ta. Tap chi Ngén ngi

va Poc viét Uc 42(1), 40-57 (2019)

. Damerau, FJ: Mt ky thuat phat hién va sta 16i chinh ta trén may tinh.

Cong ddng. ACM 7(3), 171-176 (thang 3 nim 1964)

. Fisher, WM: Chdc nang théng ké chuyén van ban sang dién thoai st dung ngram va quy téc.

Trong: ICASSP. tap. 2, trang 649-652 (1999)

Fourakis, M., Port, R.: Ding cau chil trong tiéng Anh. Tap chi Ngtt am hoc 14(2),

197-221 (1986)

Francis, WN, Kucera, H.: Cam nang ngl liéu mau nau (1979)

FrequencyWords: Trinh tao danh sach tif tdn sé (2020), https://github.com/
hermitdave/FrequencyWords, truy cap 1an cudi vao ngay 21 thang 5 nam 2020

Gallagher, G., Graff, P.: Vai trd cla sy tudng ddng trong &m vi hoc. Ngén ngif 2(122), 107-111
(2012)

Garbe, W.: Symspell (2020), https://github.com/wolfgarbe/symspell, ac-

ch&m ddt vao ngdy 21 thang 5 nam 2020

Gimson, AC, Ramsaran, S.: Gidi thiéu v& cach phat am tiéng Anh, tap. 4. Edward Arnold Luan
bén (1970)

Google: Trinh xem ngram sach cla Google (2012), http://storage.googleapis.com/ books/ngrams/
books/datasetsv2.html, truy cap 1dn cudi vao ngady 21 thang 5 nam 2020 17.

Hodge, VJ, Austin, J.: Panh gid cua ngudi kiém tra chinh ta ngl am (2001)

18.

19.

20.

21.

22.

It%o, J.: Mot 1y thuyét thi vi v& cau két. Ngbn ngll ty nhién & Ly thuyét ngén ngil hoc

7(2), 217-259 (1989)

Kane, M., Carson-Berndsen, J.: Tang cudng sy nham 13n cla dién thoai duva trén di liéu béng
cach sd dung nhan dang han ché. Trong: INTERSPEECH. trang 3693-3697 (2016)

Kevin Atkinson, GA: Aspell hoat dong nhu thé nao) (2004), http://aspell.net/0.50-doc/
man-htm1/8_How.html, truy cép 1an cudi vao ngay 21 thang 5 nam 2020

Khoury, R.: Chudn héa vi van ban bing cach sl dung tif c6 1& giéng vé mat ngd am

khdm pha. Trong: WiMob. trang 384-391 (2015)

Kukich, K.: Ky thuat ty dong slfa 16i chidl trong van ban. Khdo sat mdy tinh Acm (CSUR) 24(4),
377-439 (1992)



Machine Translated by Google

12

23.

24.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

E. 0'Neill va cong su.

de Mendon,ca Almeida, GA, Avan,co, L., Duran, MS, Fonseca, ER, Nunes, MdGV, Alu'isio, SM: banh
gi& cach danh van ngll 4m cho noi dung do ngudi ding tao ra bang tiéng BS Dao Nha & Brazil.

Trong: Hoi nghi quéc té vé& xi 1y tinh toadn cla tiéng BS Pao Nha. trang 361-373 (2016)

Mitton, R.: Tap dif 1iéu 18i chinh td Birkbeck (1980), https://ota.bodleian.ox.ac. uk/repository/
xmlui/handle/20.500.12024/0643, truy cap 1lan cubdi vao ngay 19 thang 5 nim 2020 25. Mitton,

: Corpora of badspellings for download (2007), https://www.dcs.bbk.

ac.uk/~ROGER/corpora.html, truy cép 1dn cubi vao ngay 19 thang 5 nam 2020

Norvig, P.: Pyspellchecker (2020), https://pypi.org/project/pyspellchecker/,

truy cap 1in cubi vao ngay 21 thang 5 nam 2020

0'Neill, E., Carson-Berndsen, J.: Anh hudng cla sy phan bd am vi dén sy tudng ddng vé nhan
thic trong tiéng Anh. INTERSPEECH trang 1941-1945 (2019)

Philips, L.: Thudt toan tim kiém siéu am kép. Tap chi ngudi dung C/C++ 18(6),

38-43 (2000)

Poc, C.: Panh van sang tao cla tré. L6 Trinh (2018)

Russell, R., Odell, M.: Soundex. Bing sang ché Hoa Ky 1.261.167 (1918)

Silfverberg, M., Kauppinen, P., Lind'en, K.: Sfa 16i chinh td dya trén di liéu bang cac phuong
phép trang thai hiiu han cé trong sb. Trong: HOi thao SIGFSM vé& NLP thdng ké va Automata c6
trong s6. trang 51-59 (2016)

St“uker, S., Fay, J., Berkling, K.: Hudng téi viéc stta 18i chinh ta ngil am phu thudc vao ngit
canh trong van ban dugc sang tac ty do cla tré em nham myc dich chdn doan va su pham. Trong:
INTERSPEECH (2011)

Torgerson, C., Brooks, G., Hall, J.: Panh gid cé hé théng cac tai liéu nghién cdu vé viéc su

dung ngil am trong viéc day doc va danh van. An pham DFES Nottingham (2006)

Toutanova, K., Moore, RC: M6 hinh phat am dé cai thién viéc s@ia 18i chinh ta . Trong: Ky yéu
H6i nghi thudng nién 13n thd 40 vé Hiép h¢i Ngén ngll hoc tinh todn. trang 144-151 (2002)

bai hoc Cao déng Dublin: Kho luu trl S-capade github (2020), https://github.

com/ucd-cs1/Scapade, truy cap 1in cubi vao ngay 15 thang 7 nam 2020

Veronis, J.: Slfa 16i ghi &m bang may tinh. May tinh va

Nhén van 22(1), 43-56 (1988)

Wagner, RA, Fischer, MJ: Bai toan hiéu chinh chudi nay sang chudi khac. JACM 21(1)

168-173 (1974)

Weide, RL: T dién phat am CMU (1998), http://www.speech.cs.

cmu.edu/cgi-bin/cmudict

Wikipedia: Wikipedia:danh sach cac 18i chinh ta phd bién (2020), https://en.wikipedia. org/wiki/

Wikipedia:Lists_of_common_misspellings, truy c&p 1an cudi vao ngay 19 thang 5 nim 2020 40.

Wolf Garbe, S.: Symspellpy (2020), https://github.com/mammothb/symspellpy,

41.

truy cap 1an cudi vao ngay 21 thang 5 nam 2020
Wordlist, A.: Scowl (danh sach td huéng tdi trinh kidm tra chinh td) (2019), http://wordlist.

aspell.net, truy cap 1an cubi vao ngay 21

thang 5 nim 2020 42. Yip, M.: nguyén am tiéng Anh. Ngén ngil ty nhién & Ly thuyét ngén ngd trang.

43.

463-484 (1987)
Zeeko: Zeeko: Phan hdi khdo sat van ban mién phi (2020), https://zeeko.ie, truy cap 13n cudi

19 thang 5 nam 2020



