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ABSTRACT

Method for Spelling Error Correction in Korean

Using a Cosine Similarity Algorithm

SeungHyeon Bak

Advisor : Prof. PanKoo Kim Ph.D.
Department of Software
Convergence Engineering

Graduate  School of Industry
Technology Convergence,

Chosun University

Long time has passed since computers which used to be a means of research
were commercialized and available for the general public. People used writing
instruments to write before computer was commercialized. However, today a
growing number of them are using computers to write instead. Computerized
word processing helps write faster and reduces fatigue of hands than writing
instruments, making it better fit to making long texts. However, word
processing programs are more likely to cause spelling errors by the mistake of
users. Spelling errors distort the shape of words, making it easy for the writer
to find and correct directly, but those caused due to users’ lack of knowledge
or those hard to find may make it almost impossible to produce a document
free of spelling errors. Even though people often write for chatting or on their
SNS pages on the Internet, there are no set of spelling rules and manners for
cyberspace and as a result, serious issues have not be raised to date. However,
spelling errors in important documents such as theses or business proposals
may lead to falling reliability. These spelling errors should be completely
avoided, but it is not easy even for experts. Consequently, it is necessary to

conduct research on high-level spelling error correction programs for the general

_10_
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public. This study was designed to produce a system to correct sentence-level
spelling errors to normal words with Korean alphabet similarity algorithm. On
the basis of findings reported in related literatures that corrected words are
significantly similar to misspelled words in form, spelling errors were extracted
from a corpus. Extracted corrected words were replaced with misspelled ones to

correct spelling errors with spelling error detection algorithm.

_11_
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[ 3-5] &9 &4 =d W=

A | FHYgY | A | FEHE | FA A Atk =g =]

HE s 45 33 1 20 41 26 9 13 8
S 33 117 0 31 76 71 7 9 3
A+l 1 0 7 0 0 0 0 1 0
TEUE 20 31 0 96 72 65 27 8 2
el 41 76 0 72 81 53 1 5 7
A 26 71 0 65 53 77 17 6 1
= 9 7 0 27 17 16 32 10 3
=g 13 1 5 6 10 15 4
=] 8 0 7 1 3 4 9

[E 3-5]0M a3 EAIE =Xtes iy SOl S2MUA dHECc=z &8st 3
2=E 2l0lot UL FXLF SHHQ ‘A9 & SAl &8 BIE0E BHetx
AES| Hlhe 242 2 2= UL [E 3-5]0M =&= S0 SAl &8 BIESE
085t =4 (1)2 HEAI|H [E 3-6]U &2 Z2UIt =0

[ 3-6] @ol5e] B4 53 WEF o] &3 A FALE
HEs | FRIYgT | AY | FeUHE | A A Ao =g =
ok 4= 0.0 0.96 0.20 0.93 0.94 0.92 0.84 0.83 0.88
=Heg | 0.96 0.0 0.26 0.97 0.88 0.88 0.85 0.68 0.72
A 0.20 0.26 0.0 0.18 0.26 0.20 0.34 0.59 0.69
FTEUE | 0093 0.97 0.18 0.0 0.87 0.87 0.94 0.71 0.71
FA 0.94 0.88 0.26 0.87 0.0 0.99 0.86 0.84 0.65
A 0.92 0.88 0.20 0.87 0.99 0.0 0.86 0.79 0.71
A o 0.84 0.85 0.34 0.94 0.86 0.86 0.0 0.79 0.69
%g 0.83 0.68 0.59 0.71 0.84 0.79 0.79 0.0 0.86
=] 0.88 0.72 0.69 0.71 0.65 0.71 0.71 0.86 0.0
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[ 4-1] E9IY dHloly 3 WY 2 &4
A &
EQE /xR R A AFst= Open APIE th3 HE2 o] 5
1 ELHNA HoleE W] gk Apup e Ao = A

E9e Aol g £hd/] A% s A

ELH APIE AH83l7] flsiAde EQEH o] Hastng,
EE fEx} FHo]A oA OAuth QAEHAE Ax EL g

2 A48 4 2+ consumer_token, consumer_secret,
access_token, access_secret #< =t}
TR ELH dolHE 2EA ARHES FEeted S E4
- dlolE Q1 ‘2016 FA'3 Adsojof sluz ELEI} 2w

WA SOl AH 73} gl AP dolHES
GRSl B2E Slg Ay AYsA bt

[E 4-2] E91E deolg £1L A% Auh &an 2o

W&

public class MainClass {

String CONSUMER_KEY = "ZgHS95KDrE8cxLOQtAbnlvg6u";
String CONSUMER_SECRET = "1G5YACGYewzBKUeSLIOW3rDYx6RSMMyrPT{Q1HlhaoG8dcr";

String ACCESS_TOKEN = "3247542852-30mcB33k40bgBgjvk8ipfCftW7eHhho7NphhxKV9";
String ACCESS_SECRET = "wKLxRZDe54R4auEICxwzdC44{ZeHx2M3Z6UoYPVLFUNpd";

static Twitter twitter;

static AccessToken accessToken;
static Scanner scan = new Scanner(System.in);

public static void main(String[] args) {
twitter = new TwitterFactory().getInstance();
twitter.setOAuthConsumer(CONSUMER_KEY, CONSUMER_SECRET);
accessToken = new AccessToken(ACCESS_TOKEN, ACCESS_SECRET);
twitter.setOAuthAccessToken(accessToken);

searchTweet();

_26_

Collection @ chosun



o | B |

ta - GE%

) tweet_da

HEE MM0)

oEF

_.L_I.“. "= 'mﬁc L:c..c._CL
WS WSO
wm 5 0M T
=l Tolom 20T
s =% I3
Ll TaoM TaIE
i TS0 nhpTm
21" WHES i
s Hoyys
e 1] SHIHS <
Amamc T — anH
R %Qrﬂ Sk
T EHO rH 5071
Py 2 mmELl U]
il - =T 3 i e
CET = JURNEY 2
AT B Hpty B0l
P I e L1
e S = R ==
ol Al MRATE] =
OEMJ.A RS _u__'L_nle.m Noﬂ_mM
i gy Dy 2 RO
A TS RIDRE] a5

T 3 [
i L S
B rh Ko IS

mE_r Uemd =
u_._ﬁuum T u_._mm:._ i u_._ln_a_

LT Rl @D i
T=ml  H [ " = -
T e T

He i m Tl .o

WIS oS Lo

iﬁa:o)rmzmol_r
= s s sk
UD_REELM KIie) =< :._Eu_ﬂ
e vl Py 3
Moy Uzt Mgy
JF=HrEH [T Tl
=V SutEWs | ik
o=l .

ot el © T
o S e e =
= u_umﬂn.ONaaoM_._. N:M_m_
— 'WEEREEM . X Gy
= iy ool o

o M S 5 5
_:H_N_. <kl
Rl =
e et |- e
Ko 0 =
JMEH mCA__)|_Um_._x._i_.__U_u__..r
S it

o -

= nllc

— ROz STUXIp 0
HEDS ror T oS

AT, Y Ol
RO S®ampy o5
22 e = wWE
P T o T =
i R et N Y
e DR mﬁ
T oniyllng oS
o__”__. _H_F_ﬁ.i_._d_x_. s
J0o- Ofr =7 240
Rt T el )
I+ L B T SR
=p ilal) uW[uu._”_aEL_._u ol
mmm¢ ROULT " HE T i
o N_”_.__J_r_cc._mcl_ _ﬂmoM
ﬂﬂ %ﬂ&%@ﬁm =l
S EmE TS, S
Mot 7 Jaoe—® =y
I - [ e e i

ug_.smoﬁMqWA
WE JgEo Fo
oi ol— - FE

A e T
At UsmSl =
H _lr_Ur .A:l.I_.IOu_
=E w2
_:mﬂmcmcpEmAm_

— ]

ol
Pl

g4
RAr=Tol
TS

e aétmﬁzzﬂmﬁ

olnf R0 Kl
mn_._”__' w4l

Ho

_HH:N o

vH“_z_n lel.&n_zm_w_mMJl.Ll.A |

s PEn=<o

ol o 0
& Ee man

- B ==

T ot S e

=0 ol
mE=
0kiKD

il E3

E IR AT TIE
Sy TS Moy
1= oF .

| g

A 2B e S BT
= o

== m
e ogﬂnﬁ_mjﬂmwmﬁ

o o
—hT

< < TF QQWiEﬂleMﬂgﬁ@A
SO0 =y AR M S o TIF0T)
T TIN5

= =oll
gﬂzédierg

oKk

o s
ol ver

=
o
=
L1
1]

nanpeac
a2

|0

SllkE

<IForEh< I T R SRIRISIT oIS S S S

L e

Sl SsI TS SklIS T & <o S S S0 Sl &

=]
WIS

I_C

H

o N |l eyt | R

i
o
i<t

il
[=]

—
T
Lo NN w g

k=)

1

[0 4-1] =&& EH O0IH

EFIE TIOIH

2z2e

270

HA 2 E0l

0

OIZEIZ0I <

HEol =&s EAH Oold

Aes OoleHZ

Zt2 3

=
[a—

=)

|

O E Lt

xr
ild

io.

Ju
s}

040

23 OI0IEZ Ar=SHH &Lt

_27_

Collection @ chosun



B. EX2

o WA R KA M MUK 0
K K 6 K & o= = 0 o & 010
ROAD M = S ajﬂ ™ S 4y M e : <
0 0 = e T R e T
gl NE N OS ooy S Uk oW a SaC Downl mRes ﬂﬂﬁmﬁﬁmmﬂ:ﬂmt%ucg nH
. — _ —_ -, —  — it -— [ ey e
O o= o m R M oI = | 5ROl m S e Kk
88 K OME o0 1 PO = 0| == =gl b S T i
oo o o) |H 0] = o apt o gt etore ™ B e RS T
H = e [ — Blen sz RIS ol oo i gy g =
i = = W =~ @ ol ey Wi F Ry B U
“_ KR — < W= _— AT gy, H S = ] A ||
1 - T = ~ 0 O_ O_|_ o H= gl = m_c|c_:u._;: IO =, Al aa NS L .
o U & ool LY s = w W K DN S RO E s o
- e | = = == oIk — il UHIMHE =5 —_
o C._n_ = O_E o ml OE_ 0w XO m LuNM_,|D DFFEJAD M=z ol H/..Kl;wAl_mUIA_v O_u..I_I_J;UIL“_u._ ™
oS B WM I g WD e R ERT s o oot S S 0
RIS 2 om 10 o U =P D20 s Wz ™ Iy
A_l = H m™ :.:n mm_u < ol = _.A_u.ﬂ.ﬂ_.m _||.__u_._..d_aL|_IM_ﬁ._ﬁn._ﬂC._r?_o._I._.mmmmu.mc__cr_:a_:_@m_.l__!_:_a\;o a O_:._
= ~H= (1L g 11771 B o)
> 7 o U Ol OF I = nm_U/n 0p) T L e st e > Jio
T W= @m = K o S = WY et aWe DlsMgkkiy sTal - = = X0
> 5 oF Ao = # =2 i WEE ERE TS S = == Vgl Tmy D
S = N 3 = e TR L G L e e _
5 S gy o - B3 JJ.nwE (Al @ro s %m_ﬁ#%-_:__raxGﬂaﬂmamﬁﬂofuawﬁal Nk ol
RO g RO ol @ = K s S < Filll 5250 ok <Ry H e etn © ULl e o7 sl
k= W =< m o on ko _ W s Worzrmm™ S mmar WHBEL_Wl oy o <|
O yy WO ™ r o M o b S T wann s Ses B o =
= up Ol = n = K Ll ORI R B < - TSR MR R =
7 A0 o] = ol = Ao 0 BONS LA Sz mowoRT i SR 2 Em_ﬂmﬁ_ma — =0
K I = R oo 2H e Nl pu= .Mﬂwm_mm_w_;_aol_g§=_aﬁ@\.}_§m§m1 e ™ p
1 Uk oNon Mo = = Ol nE Mol S o i ot ol < B
o om ol 0 m o= = o3 o KE™ o ol _s._JmmngHHmMMmS_%oMuar_
o3 - T i b |En e SansEE 3 SRS | KRGS N i 0l
Ol_ O_._ _.=__= ._l__o v = T L||_|..||_A_||__=_'LI.|L|m;_|L _ln_mmgm_.awm.clllmm_‘uﬂ.l =
il o) yl U B 4 7l z O L TIST SIS S8, e X ak T g el ! NS
<k s W X g 2 s z K o0 | oy TIUOED ORI D 0y = o JURN ) FEETSAr — =
T = o o 1 g b 1 e e Y B e s B =
sy W R0 o Of COREE g S T Ty = Thiibiat ST i e ol
oo KOOk o A e e [t T o o ot e e T e
00 THR _ 9 m ° T e R T Y= e T s == T R —
= & EE =~ ° ® ol o = | ! M_z_,Howﬁt_éczol_rﬂa%_:ﬁ_uzgzazfol_al_lr_zft:% ol
<~ o 5 = =z DBy < 5| m R B DBl AP Iaaly, ST 5 ey S o1 I
= of _ 0] WS WK = 0] =0 5 Mr_az_wﬁmmm_a dm__ud%UM%IEQMNM@NMDMAE 50
&0 T 55 © ol o m B |~ rmoss ST ieinsz_in b e Sy, B4 1S
- IC - F o= SHE M e = & FIRIEN L S T ST Rl C._
—IW_ S A—I W.AI _Ln_ O_ ) Ol_ D_M_ o | mlu_m |AU_.Am__lc_ﬁ.d_:rl_wwﬂEcDﬂHﬂlcwm_CmUmUW; ..|_:.__“_u a_vn_\;ou = el
F o = g R ] B | WSS RIS Mtcao___aol_gr={__x;_t__%_i_:_f <
o o) M + 0 a1 3| e Ol A T B T Ok e e ok
o w B0, 0 O o= o L L T A o o Skt =
o 2 LTI 3 e 5 | B |S051808 05Tl < SORSUI ALY L SIS SIS BN ~ ol
H o3 vl _ _l_n_ S () A —_
A s s W QRS =
S % B Ol R MO W S O ;

_28_

Collection @ chosun



W= )
[ N (%) —
- O (4
”“C._ ~ ER N
o e o) A =T o AR =
0l 0 ou;mm_mmgmmmgxmgm-
SR 0 = o = o_ew_lv.ra._fﬂ_uroMm_umﬂUu
40 3 gm4mﬁaaﬂ;am%H9§w¢Lﬂ
o.r_L oM_x_:_LILl M2 mo._n_E oF =
Im__o._nrz._ . |OuU@I|_ = H_|_|r |_._.I|_I|ﬂ
oy TmMoMmo%Iol_r_._A_IDo: @WIm__._olmiz
50 fos1 Deﬂ|mg_._ "o _.L_A_D.D..._XOWD_JLW,__Our
Sus = ~|= B _______Imvm:_ﬂ_lﬂ#gz__o o R
5 M < NS 5|3 = T .Y :No.‘oolm;_apxﬂé_%__;_ﬂmem
bR e S| 8 %?t__%ﬂwm m 0 E iR 2
G 2 MMM_?RR E:Im_imiwmlgwoﬁ%:m_g_ #mﬁo;____%
TR ﬂw_@mnm w_mowgw1o&a@%um,e=gaam
M S T B RE 3 wﬁxomaw@momfﬁlﬂma __dalmﬂﬂo__F
5 =+ wiRe A g s O o o D2 g onom 2R AR
OE%D_. ™ |H = |2 O|BL_.A|_H_._ 1]3] __0\4)oe._.ﬂ__. ;_oTAm_uUUizE._
m S I EHMW tm”_muﬂ___mlol__x__:(:mo_ﬁo% 11§m_
= = 0 ~ 7 B 3O aﬂoH_ongMdmﬁ_m_lmolEmerﬁ
Lo Y I : T < WQWMO_EAT_%%EO_@&H%H%.Q
Em._AT @.)2 E_EZEXONBIQ mmﬂ._w_%u| UDE
U5 e oy 5 WA O W wos o 2 U W w5
LI s = B o 5 _ o) WV i o ST
zo D0 5 mnzn m wEMoH,:I_x_E%ta_aﬂ_loﬁmeMo.Mﬁ%%
_ N fF R~ S emmLJPdmmloMMo;_J F%%%a@u
5 RO T = = L T owm S = o o W = o 0
DJO_E o 2 FNEBAEEQHEHAWi___t?_@wI
5 oS S S = 1maﬂUHExeomr_J+M%JE
o w2 mr_wwlmog|gar.;or,unno:_i|o_:_mT
. R%%ogzﬂmiﬁag%%;:.Daw_
- - = - o
o 4 T ,mmgo_ximauﬁffaadagmm
rd oggﬂ___gom:&aﬂaﬁﬂo_oom%_AT%:I
= O @rlawzo/@.%rip_e&dA%om
o0 W o = 9o W @.ﬁBXILmLxﬂa __dp_m_@m_
_ Llo_.xo xaﬁ,lﬂeﬂffl = Mow S
:IWJ g o o KO xO‘GIa__Q,J_onT_;.___MMﬁ o
ol o EE____Iajm_ﬂ:IMH_M%oIOE_ = o 0 W
ol o1 W %MMOH_W._KE.DM.%EWMO_EM O_EoI_EEE
R0 mJVo___o.ujo8m‘6ATA_:%_A_VAEWEMNﬁ
xom_xgﬁhmiéo_Mumo_E%%ﬂ&
TA__o_l._mlrlo_oz__o e,p_l_
= M oA i S - W
W Nk W 0l <
S O

- 29 -

Collection @ chosun



2 AUAHS F=EotH =0 [0 4-3]0 [E 4-3]12 28 DA RAIE A H g
AF 2 EXNLE HFEQ HETQ MEe, 12l F-Measureg E0HED QU
Ct.
120 o
—+—Precision
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[0& 4-3] DA SAIT AAHZ0 2 SH =
[32 4-3] ZARR] A Ak W& SA &
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Precision | 37.5 | 44.89 | 64.63 | 93.81 | 86.6 | 81.81 | 68.49 | 59.88 | 55.24
Recall 9 22 53 91 97 99 100 100 100
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