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dojrlzk sk Se e A4l Bjd AUE vehie ouE ga o, B9 & A

¢

—~
o
Of

B o7 1913 Ak B 291 AAAH tiE Fojxtz vehd o, ol @ £ SelA
o PFeE Wol=A #IE dart Aok I oJm e EH FAelA A Ak ¥
ol et w, Folef Q1A Aokuks gl AL 1 FA9 ouE wel7] A% dAE
A Al ZHARE & foltt, mbwe] Fojeh bR o] RN Q1A Zgho] ofwA] o] F
ofd g A=A Fesh= AL FookE A d@AE Eval & 5 vk whebA 8- Aot
vdE onrh FoldA #ddsh] AsiM = sid @Al 20 EFel AR E BF F
A7 Aol 7P zbdsith weEbA o] SeM= (2)9F B2 o] 7 B8 sl @
Aol

o] ZollM = ZHzhe] -TEHXYd FAVZE Bol= A AleF S -uef e 2R
vl Zojt, weba] -rel el #ejF ol FaAf 3hA HAo] =l viste] ZH7t
Frod 2l £

& Aqe =TS ANFA Bt 2ok e @lAE “Uk Wl Zohns
AP AT BAF} FaAAY AFo] AR FFL AP FAA TAL

o= HZol7]ol A9 g

@) 7k oAl Sl A W7k el A M4 dEe Friek
b, folAl stae A Wizb el Al A HNES Frjg
ok roAl gaol A w7 Yol A 4 AES FdHE
gk oA staol X Y7} el Al A HAES Fdd)
nf, o)A Fae A 27k vell A A% AES Foe
vl oA statel A 17k Yol Al AR HES FHE

A o AR AAY 2ol ool 1AAL ANV ‘oA stael A, A4
2o oA BY ARE ALY AL (D9 dE HMe T8 AAE E 5 . @
A Aol W97k waolh ol A Aol ol Aol A omeh o4g AL &
9% EANTE Holth Telw ol tEo] WAFE FalAelA HEL B AT =

£ o) ot A% Feldke Aotk & FaAt PAFe Fol AAT A¥Pom,

WNF EF ST ol APACE FAWRESS AANE Rolth ~HEw ohg

Holo] A ~Heh(X)d FAelne] 1Y Ak P wme] QoI olelF FAF W
i

o}
& AAlste] dbg VIEelM o] ov S A 5 e Aotk

ol Aol AAZ 1A Aokl BlaL 7]EQl “ofAl stulellA X7F YolA A HAEs F
ook g EACNAM e ojnrt ddd o, -yEHXY'E FAov= 44 e EE9
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AA Ak FFE melth A7 FARIL Hels AF AlF S-S A

HA -rgare] A -ueb e 9 A 9 RG-S Btk o] Fd tE -f
yel ~ggy v -gaEbelas FREE B HAFgd, Sggare 49w 19X
gths HelA b onEd 2o

(5) 7k oAl staLell A W7k Yell Al A3 AEs {(Foza/Foeh

Lk oAl stalel Al i7b el Al A AES {Foza/ e
ok oAl staroll A w7t Yol Al A MES {"FHta/ Ty
gt oAl st A d7h el Al A AES {(Fday/FuE)
nh oA state| Al 17t Yol Al A MES {(Fogta/FyE)
uf, o} st Al 17h YAl A3 AES {(FUehal/Fr e

s -HEb el -rEkar Abelel A FfrEE 1A Al el FEE davt ok WA
1917 Folet #&g A o] (57h), (5rhellA =2jvtar %E} ol V& =ooA] FE3 1
A Fo Aoz oA iy A (5rhel A 20F Fol 10F 1 5A
ool ik Zgo] -retarel -Hel RFolA o MFHS HolFEth T 2903 Fold
ek AlekS -ojgtar el -k b 2t ARAE 1A vk (5EhAE 2914 Fofek 32
A B0 e 2 - 2d 5 Q7] wielth (5thek 2 54
Al 21% Folok 1903 b HAH ol AokE olefet ojurt s Azt digk 5/ o
g AU A5 dAE

tgog -uEy’e] AeE -dEre 4 Aok wagEch -gEiy’E -rjepe] )
A AF Aok ol HlawA A Aoz Hely] wielth ‘-t e F A
Z 3ol A RE A ofo] yERdTE

(6) 7k oA starel A Wk Hel Al AR AES {THEM/THEH

woolAl gtatel A U7k el Ad AES {(FUHY/FHE.
o oA st U7k el Al A4 AES {(FdHy/ T,
gt o}l st A vzt oAl A AES {(FUEd/FHE)
nl, olA] Shatel A 17b dell Al AH AES {(Fhy/FHE.
uh, olAl shatel| A 17h Hell Al A AES {(Foed/FH .

WA 117 Fo7F 2281 (671, (6vhell tiaiA = -Hay’el -y BF sdaith 1
dd (6the dE F5F Fart vk 2913 Fo9k 193 Hg EHoo xJe] -y
oAM= Mg o ~HH Yo AE dlhaE g AT 4 ek 220F Folek 10F AR
o] 2§ ol# gt o] FRAMT FEI AL o) o} o] wrdt EFEAL i
A& B 52e Aol vhedT)

(7) 7L "2 obiel vi7F vE wele et
o o5 ool w7k e wedeiy.

S E 29 (77hE 2914 Folsh 1914 ZAozt ojAlakAR, (7upe] ~rEh el
dalAs Adzegs SAg 4 Ak = ojAh e oA AW reiae o
2oob wlma L Aol AW - U e wae o, fde 2907 Yol BUd wa
S ga 4 ok oled WelA ~rah) e FHeE RAeE 2914 Aol w3k ofn)
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2 3= Aoz Holt
gy zb e Ae 7 APEAR] 1A x23e] AolE RoeEva @ 4 Qv -dEy
7V = 291 dsiA M dAS 7] witolth & o] FollA HAAI B B SolA 29
[e]

A AAT B % A Al e 4

(8) 7k oAl stmel A W7k YelAl A5 A%e (FHAUR/FH).
. of Al Shael A Wk el Al A8 MBS (FHeU/ Fee.
o oAl Sael A vt el Al A8 AR (Foeul/ FHe,
e oAl staelA] U7k el A AH ABS (FHeUsl/FHe.
u, oAl Stael A a7k del Al A AEE (FHeu/Fue,
u, oAl staoel A a7k Yol A A4 AEE (FHeUl/FHe.

9] (R4 2914 AT Bge] Folz Mol A (b BHZ HolE BT o 43S
o134 ek Ao} 3914 Folel 2914 FA A HHol7h 29 Fgolw o A3t}
2217 ARkl talA oleh @ Acke] AT A T of FelA kel A4}
BAF onE Pa Qy] wFeletn Bk e 2ol A FA & 5 vl i A
ol WalAE —HehIk vk Agshs Aol o M) ujEelvt

AN AW -HEHXYY BRI Y A Pge B2 ALstA [E 115 gk
= dgba/dels heh ‘ 7

[ 114 e b Abelell A FFofoh 713 =20
o 9% £F Pl 2% FRHAT Uee FAL F
[# 1] -HeHX)'" Sdeinlel Fols by BHole] 913 xdel me A 34
ofwl  -Heta/de SEE SEEED
1.10 2.10 3.10 1.10 2.10 3.10 1.10 2.10 3.10
1.SBJ - - - 1.SBJ - - - 1.SBJ - - -
2.SBJ - - + 2.SBJ + - + 2.SBJ - - -
3.SBJ + + - 3.SBJ + + - 3.SBJ + - -

SBI: F-°}(subject) 1.0: IFd H2 ol(indirect object)

3. olgelA vxd AU
3.1. X4 #d ovE vF= A=

o] AolX= o Aol AAFH

% A IS oA AL AAA B FolE
esl dFstug @ -HeHX)'Y 1

TAoin) ol A2 A ou] L w-AA(1999)l
A AAEE - -Te] 12 oFE] on] AR Fad Havt k. -fgEel ulEiA thgdt
SAA, oA, Axpel A Ao gk 7ty e vkt ou] T ES thE v]ol o] g A

Sol ~HEHX}'Y FAolrlel A B ule] sl%el Yol EES F F AL Aol
welth vA(1999)E obefst #e o] BRE trErh (107D Fusl
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Aolm, (10vhe] Arel st Ar oAy e Zol

(10) $4% ~H-'7} m% el ofw) 4R
7. Anel EA: (A7
SRE FORCEEE PR
o, WA AAel ha A (M7

“HE ) Az (R ARl nE AUt 28 HAEE0IDeI £
(2016) FAAE THA wpoh glek —Hersh 20l e SRl AgAel wael ofs)A
ARE HED Zoln], “BA 54 AN Sl A A% p_”a}% o] S wE
otk ol @ [A7]3 [8haels] 3A AgR]E —HeHX) '3 IME FEE
AR wald,

oBL
o\
i
2
g [
92

(1D 7 12406] A7 AN F2e7) (2@den/edded/ed et
g 12406 AT AR Fawst (22 Reldetn/ e Aot/ e A
ol 27}

N

(117hA"A ~deHXy's Fdou7t 229 A= 3tk 124]0] A3 AAIgA &
2E7F &Y= A A Ba & = ? 1710 ol [HA A S vEeldtia &
F Ado a2l 11WhAH -= Aol-'of T A7 FAdo] AT 4 gled, &S
(2016)0 w2 ‘-= Aol-"&= Fakisel [o]v] gFS HAAR st xdol & ¢ Ak
add o]k [o]n] oF]e] xE o] —Eﬂi‘r{x}’ﬁé %Efﬂﬂl@r Aztsle= Aol oJAg o] f=

i
2
[0} —_—
S
2

olgo] ‘~HeEAH BHA o= AlHA Y [AAHRME ¢H]E YERY] wEoZ Helth
a-d (10ehe] [wA 7P 1 2 ﬂXM 1 of gt W ojmle] thsiA= HHES A
E7F "asig. -fEHxXyd &

Aoju7}t olel @ oulE FHen YA Besse] %A
e Aol (Ao QEARE nd @ Besk ol a9 (Al B
of WAl AA7E oln] kA Ea AESl GAA AARE Ve Aot

(12) 7h. M= ofu] AW g3l 19 o] &Pt
W1 ofAl EA Tl A B e,
o9 %a Wy A5 St

A A(1999)N A= FA7F BA Wgel B ANE BFRSS AHstn —rekg
£ Aol #rbsslel (127b7h o dsteha F4ath 2dd sd (127h7h o} dd B4
1 e S84 wael B BAL thh ALY £ drh a8Aw ofF A
B o8 (12uh), (12thel AL itk o5 FA7t Aoz 2 57t gl gAel
th olol dlslAlE [WX7bgle] BAke]l A el tig Aol eluet sl A7k @slel Hw
(A 7bg] 02 Ay,

o= dd3 g S99 [MAIZFH IR d&eF(2011: 117)0* (M A7} 12 A<
siate] 2| zto g gst= Flo], WATS ggoes e g ﬁ HEo S97F e
Ak vi7b ot o] oA E 9 Aol tElAE uFA i o]ygk ouH o)
s Rof| 535t oy o] ®este] o] starxl ).
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(13) ~H=HX}'d F2on o] A4 #d ov) £
7v A ol A A2
L ool oml [BRxpell Al 2HA AR ]
L s B e S e [ i e R e Bt e e B e o | R B
e, spapel A7k dgefol ek AgAke] A4 [mA7A ] [7147H ]

SO EHXY R FAo el tisiA (13)3 22 BFES nHT F e, o (13the
“AAre] A Aol vigk 7Pl disiA = (13vhe] o9l ofvl e &gl ov] T S E v
azp gy Agare] A3 BEste] AQRAA F& FARJAE HAske A 7P 7}
7hE W HEE Yo o r AuE Y] wZolth. T1gfar o gk [FAtl Al AR ]k 2
ogul= (A A% oe)dlew vpetetaiza) o)
ek B A(1999)] [MAZHGIZIA7F o] T3k §ols 2 olsfste], FAtke] A
Aol tigt Tl M= [FAeIAl AFRI[FANA FAHR]HE oS AFE-staL, Al
spxke} A zp Aol gk GApe] A A ool tisi Mk [WA7FF171A] 7 ol SolE
Abg Aol

rlo

3.2. “HHXY'E F4ojule A4 #H on|

o] AolM oAl “HeHX)'E FAoine] 91 Aok Pabo] ojw gt ojule] A HFH 7
QA v nA @ -HHwE -dere $9@ 94 Aok e w k. weh o
el A8 FR A s Aol G Ao o AAT. ol vk G

(14) 7. oAl Shatel A Uiz el Al 48 AEL |
. oofAl Stael A 7k el Al AR AES (Foea/Fue,

08 TeRS W, -deta'sh ~HeE (Bl Agnld o BAE A8 e
Ao welth (hAY 223 A7} Fofol Bgo] sbsddl, Ja47t 4% ow=s &
AE AT AR FolF Aelol e Aol gka @ F giek. mebd et
e (A QARG @ 5 gk 296 147D A9t 203 AR Fol7h o
A% A9 B 5 e, o Aol [(FANA ARt ohd sxte] 914 of o
& A (A7 SIsA 2903 BA Folsk 193 A (4 BHoje] 2ol of 4
F Qo welth Z saAsh YAk B Fold Alelol taA s At sl ol
4 9fel oA (012708 1elet o7 o] UH“ o]t

oo ~Heta'sh ~re 8- A A4 wa vk Bdsttn & & ek o -

=

5) 994 gu7t A AFdshe A fAdofH oz Sharofgte] =ooAu} ol tFEZ ulrt 9k 1
3ol st A} x|& 999 7P 5—}@@ ogul= Az A4 AAE nEshe AAA AR onrt E
T AS FoR HAL o & EW Nichols(2011: 280)94% IngusholA el 29 XA Awuona/hwaai
[2SG.DAT/2SGRFL.GEN]o| talA] “Sfxli= APl Al SH]d= F8% RS L=, ol BE HAlA
AT oA 53k A, aglar g2; f]o o2 AR A Xl AEE Holx Pt e AdE AL of
d Aoz o vt ok 52 o] =9 YA E FA ff};?oﬁ] Vi 2tEe] mirativity’ [LOM;
Listener-Oriented Mirativity & T JWiEERI(2017)0] A=, ol AMEa2 W&ol ARRlAT HEEE
Aol obd dig} FAR HAE At vYEhle 9] xdEA adE i) o5 BT 9949

FEFBEE Bole Aol & F 9l
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Hetbare -vepsh g -27h Aol sjads 29 5 vk wEbA oAl vk H
o7FH a8 = Ths kAR, oAl At Horbreka s o Mstth. ol F AN -tz
e sgAe] AR b o el me -rebe] BAA Wolgelst & 4 A
SHEn el A B AF o9 1E dekdta & 5 . of7] o] gt A gl
Aol ol Ak A7) Axde At wres AL vt -y’ B9 2903
H an o

ks

Aol WA BFE AAsHE BGE &3 2ol 2914 A7
PN
T

]
2l

Folup 74 B0l WA tehd & 9 219
(15) 7. ofAl ShatelA 217b vel A 48 AEE Freh,
. oAl stael A a7k Yol A% AEe Friehy
o oAl Sarel A vk el A 48 AEe Frey
2. oAl stael A W7k el Al AH MBS Frizh

2913 HA7t Abde Feldz AdsHA vehd # e AL —dehl7t (P4
NAR/FAR) Fe AZ A WA (A4 hAA oA vl B
% oS 29 AR 293 AAUE AbEe) FelAE veht Aol Adsee Ao
QoA (IR QBRI ¢ 4+ ges, aelw 229 B Folot 193 84 R
Holo] 2 wH hseth: AelA olF A4 Pslel o [vAsbglle & + gk
oY W Hold F AAE AFsHE vt tebdria wo) ofel$rl, mebd w4
(34 AF 99)1e =eldrkn & 5 Ak ool ~Hehd'el ojulE @4 4w o
W9 oversh st gelsha et gk,

(% 2] ‘-gg’9 ou &

EEEIEE EEFIEE
“ae gem A4 A (Sl A 1A A4l (34 AF 974]
~H ey BEEES [kl A A 2 EREEIEEE)

Syl 29 Bge] Aege] sl At BERE AR Fo1ql7h o) —rah)
ol 4 TN o 4 sld ~dEE B ddoluelA TAcn e w2, o
ox} e gellSo APA o,

(16) 7k L UA =7v st ey AlgelM Eojd = 4ol
L oA ofola=Y ghel HiH Y AZAFES] Eihol AT

o

SHE e (16WhAE B ojEAe ol
[(o18A) S-Hek]elq Sejip= g el o
v e ol AAF ulvhe o A AR FAANE AL
etk & ot Hke ged gE #5S medt, odd BsA Algol
Wral R A, ol A e} Faldoe] 2olX folw ~riehluom oleld g UEhd
s Ao wald 0 204 Ak A9 IR el DER -Hetkay
FU A E oA 7} 2olw oA oAl stael A W7k WAl AR HEE Tt/
FOe A AR oleld 297 WAl i Aloke] o AE sliETh oleld HolA ‘-

],L:_

2ol A4-7F wiwsith (16vh)seh 2
= A U7E oW e AR A7l
il =

1o
T

4 e o ©

rﬁ’i’m
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g’ = ‘o @A 7F o] A] Gotle ‘o] A 7L 2l WEte onE ol Hh @ie & 3
T 2 ohdA ned + de Aeolth
o -hayt e (B AF gl FolAl [HAelA AFR]E A gt &
TS HEYb = vEa o] 291 AAE Folsk A HAolE beA 2 B
T A AFHL deS FAT F AUk
(A7) 7 oAl Staell A 27F el A A3 d=s FHetuzt
L, folAl Stae A 17k el Al A3 AES Tz
ok, foAl oA w7t oAl AF AES FHEY7
gh, *oiAl oA w7} Yol Al AH AES FHetyzt

291 AAZE vebd (173 22 £ & A= A7 39ds o 5 el gloh oY
& el 290 AT dA8] AlkATe AL FATE oln] & gl AE A
Hetyzb 7b 22o0)E Ro] AeES ouatta sjAe & rk. oleld 291 Hxpo] Aok
= = [FAA AARR = vzt 2 ielga & 4 gl

SHYuUbE -ddkar, -dEl, -gekdel mlalstke] ojn] FES AlAlskd ofeel
o},

[3 3] -ddy7r e ofn J&
EEEE S REERIEE
~ga, -gata, -gegy (A <A1 [3AelA A AR ]
-H 7t (A A1 [kl A A AFE] A A AHE]

Al (Al A AR g ou 7t ot Aol AAE dgstka olE A Fds|or )
= 9v F shds iﬂﬁ}‘ﬂ Ul gEiME (A AR 1S oAl EFE
W olgel e ®UF Aot
6) [AAl A AR B2 994 ou] % s oA @ AZ1E Hyslop@011)3}h 28 884 1w

g Fud o

sho] o3 S Kurtope] #14] ## <o

[ @] Kurtope] A4 #4A Ao] 32 (Hyslop

| 3. 7)ol = 29 (mirativity)S A2]ol] gt 7|t(expectation of knowledge)Z 2]

= O
PAES

AN 7 L,

2011:625, Aikhenvald 2012:454 3+a1)

A 2o A 2 Ao sk 7)) e S
~shang A7t A¥E THE Ao
2 dEA &5
: o - - —para
-na ‘°]943: 3 2Fx
o Fel: R FA na WSV RS A R A n g
AR’
A -pala ‘7%’
—ta ‘9|9 AAR} oFx] H3
H s _ AR ' )
—taki ‘ANEA EAY dadx Esk
Aol ohd Hn’
of FlAN shang “AA7L ANG FHE A0R olEA Bg70) ulg AU Y, -shang 3} 2
& A9E ol FARIE AAH-FAR P AR Q1S ST 4 Ark. ol WA (Al
ANARE= on) w3 22 t3t 7|US Palels oeale st slelatAl Hu
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[ 4] -HeHXy® Fdojne] ofn) Hy
A o194 o]
“Oe, gt (A4 241 A AR AR EAG A A Agu]

~H ezt (47 FA1 (A A% 299180 A 344 A8 8] (BA A 24n]
ek (47 571 (84 A% o291 s 3 Q8]

4. A8

AFAA QA Ak FFe FAow ~HeHXYY TR AW B-FA A v
ul7t RS AR olFol TEHOR FHak —rlehel A 3k Q3 Akl
wol =olslo] gtk @ Izt —uebe] Q13 Aokl BE wOES BE Fojo] Aopye
ZHo7 v} = = A A

2}

Xy
T
AN
ot
o
Ny
S
)
(T

wate] ofsh gre

Bk A (A7) vue] 9E Wolieh —Heh ] (A Agnleks oy
b glom, ~Heh b el Bge PAsE FolE HH BAHE Abele] FolAm theht
£ ol B ofrEe) A uad AfEeE qAT of AL oF (B4 A
gs1glon wath % A A4 AAE wesA worl, v Adgol s 4] 2
Mol AR vFEE oz mi olh wiHe] ~tehs

Jehizb e 2913 ARE FolR HE
AR BAHolR e Y Aokel Agor, ol (A ARl vl el

[3F 4] -H#HXY'E T2l 9] on 4&
Ax e =4 ole]d o]
-deh —"etan AR SAD (A A% e[Sl Al A AR ]

=] 8 o]9A]][3 k1 13 = 17
e a4 ] [io]z} A s ANA A AARIAANA A

-ti2ky (43 =71 [3H#F A& A 1[3Al Al #A Ag K]

olelg WA AAe o] oA thE -HIHX)E Ao o v —Ha e

olalel talA® AAel Aele 5 9 u 3}

of el A Aolet: BERS o sfo] mrh FAAL F]%o] o] FoiA7] wiolt),
gak dl4lo] olMw At

A A4 & Adrks QoA @77} Erat.
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H 3

nN'

Tl R ]

gul A

244

ey

d. 2010.

. 2020.

. 1999.

. 2011.

. 2016.
. 2006.

1995.
2011.

9. 2023.

2017. A gH=ro] ZHsrgols FOlRI7E. AT SAL

CoThAUS ofwle] gt om)” rehEdt 260 @l yehE]. 109-131
“EEoln -y rb el omet FAMH 547, TolEdh 150, FrolE st
3], 31-62.

“aro] FEl WFe) gt ojwle] om Y]E: Q1A dHE AR =
o8t 41. =o]dt3]. 199-225.

“EEBEEA A EIRMECIY EAMES] Qv RS
b AR ARS]S 15, A distal ol Bl g4,

@l 98 Y AT QAGAD ARY e e

“GUISC TERNA SCAbd GERE-Wa pEge”. A ddistal djghel uhatet
S

Sole] QAGTE AT, BEEAL

“xﬂﬁvm, U AL A0S B LR A 131

FEE. 107-123.
‘o] ~Heta'F FAoln AT, e vjstm vhehY A,

Aikhenvald, A. Y. 2004. Evidentiality. Oxford: Oxford University Presss.
Aikhenvald, A. Y. 2012. The essence of mirativity. Linguistic 7Typology 16:

435-485.

Aikhenvald, A. Y. 2021. The web of knowledge. Leiden: Brill.
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mE E

“-cleHXy @ S2elulo] A Aot Wyt A4 BA oju]"o] hgt £

o] MERS ~HeHX}'E Foinle] A4 B oJv|2 A=) A9 29 A% %
4% woldgsyth TAMOR Folsh 1y BHoje] 9% A} AV BF PEstn
8- HA7h 2o AbH FelAz hehd w, Abele] oja xm # oJu)zk oA e
EAR A ol g v ges ] G Tl 47 e
Eee F AoR AZHUL, HEFeq FFF e e 2av,

1. 3ol A= oAl gateA X7F Yol Al A4 AES F{gda/dey/ged 7t ¢
e BY S EeR “ow SHEHXYE FEAW 9 A AfS AHE I FYT
g gRbAo® -r-'o] Q1A Ak AN Aofo] opd o] wWEteA dfixE sh&
24 Aoz =o¥u e &4 ZHEUT o] MEfolAE of#fe] (17hHe} 2ol ‘oAl &
Ao A AT Ze BRIl dRe® FAe] wWEs Aloketa (1vheh #2 WS wf
Aste] =olsta dFuUth 71Ee =YgEdAE T Fd, Ao F3d we -y-E
w=ol3l7] wFel ohgdt el wE olye HIe -ueHXYE FHov o] A4S AA
stAl & = A Fuvh ey WEs U Algketal 7] wite] -HeHXYE FA00]
of 5ol digt Z&A o= AHPA sk A ZHUnh ool disiA HxAre] fHS
€3 AHUr

(1) 7} "o staolA ot Hol] A Hee Zeet
. BolA Ut el Hee Zdet.

&) ‘o)) o] ofm il §W°ﬂ A BA 417 71E9 [MA]
A tialel [l Al 2178 B[ A el Al Xéld_]a‘r% NS ALS
ojmlel x2 #HAH ou|E 4 %EL AFH T
= %‘J o8 HRFFNAN AEEE dolal, FEE dybH o

g2k Z*‘OM wjiTol (o] oF #edste] FEfet FrRFE] A dig =7t AU, 71+
o] /s didle] ‘AAFRet ‘FARE AMEEY] -rEHX}' o ouE AWsks Aol A3
Aol T sl HlsliA ol® o] A=A TE Y

@ -d#g7E7F ARgE oAl Stare A v7b e A A AES FUUzt 2 E
%2 34 -uEUzb e A ouE [l Al A EIZ EAEEFYT 1y -t
gBU7p = obgel o] wete] welA = [HAF Al FAR]Y EFl = ALgo] 7hed Bo
2 Byt

ARNAAAA]
3ol —E%EHX 'y s
dR’

(2) W7} Hatz olu] wymol. 48 Aokt ol ohgol? ofAl AzlolA Wzt 2ojA] £
2zt
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=] A T2 AuA o st

olF 3| (F=h)

<z b
1. Sol7tol
2. ae] AaT 10 U ABA Py
3. oINS oiAEa BA]
4.2 Al chAER 2] o
5. Wioj

’—l
il
9
N
k)

Aboll A o] AxA At ZF AR A wE oJu] zolE AuKH
Slsk= dlol v ool HAaE YEldE HA
A= BFET(1972), oA (1982), TAIA(1983), -3 21(1996), 4

JE

o
o
(o)
a
=5
0%
. g
o

=
b3
175!
2
fl
o 2o
El
2
0%
T oox
0. o

<

E A
0] 41 2](1996), AAF(1998), Hs2(2003), B52(2005), H<2(2007), 4&&(2017),
}F3(2020) = 2@ 7|7F =< oy i_qoﬂ/q 1:} 3 Brd oz tFEolA up At} I

[¢] i =
#7 wj ol

o) olst ol Tharapl hFoll olf Tt

o2
oz
2

1z oﬁ N K
0!
rlo F

oZ
oz

(1) 7h A AEols Aok
A Al sk
o s Aol AW
2k s AEel AWt

o] olEolA, Agolel We vEd oJuH ol 9L 4 AN ALE FEHA
WL AREE oo ATk I olF oue] ZwlelA wAW, AT o FelA

Ao FEEA HAdozm B 7]—50}1:} gy FId = 9lke], (17h, (1Whe]
dg-olli= ARAZE el M ek fell'7F By Aol Zhs ekt (1vhek (18he] A5l
O ATE AAARAT O ARS olWT. AW ende FAdY ARA AT

< thE FEEe HARAR] wA] FelME G4 dEE

= el sol Aok FYol A mute,
g3l Aol Holot ¥FE Wyt
of B FekA AR A 2o
ol A FoA AL FuA,

1Jr. H| g 7] A 4
o, Eofo A &
gk, TR A
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o] aFol A T I AW T oJu o] FuAel P, FeAT 5+ UE
ol, @7heh (21hel ASole “F@ el ARAT Ak NATAR WA s W,
(2the} (2D Aol o A'E FhsaAu dARAR Y] ol ojulejo] gt}

= A2 AR el A sld A& PAEZE WAl el A Feldke on]) JEte] sttt A
S sy, afex: EEtar 9loF e A Aolrt yEldUE AL sld A HARET
HA Yol A FstE gud Jaa gEo] G4 WA AATE AU A= SAE I
< A7) WE] AeR FSHHET weA o] FoAe 4 ARA| e dFgFES vAH
T AT FAh WA, S AR Ad 5 diE] AdE Aotk D i AHE i
o Mg 2 EAAY A xAZ2 wAl el FABAE ¥re| iz} st

2. FA&9 T o WE AFA G

Ao MEde 13802 X (locative)9t Wak(directiona) &2 TFE% 2 Heke 2314

o8 ZH(source)$} EX(goa)®E FEFTH 1E]a Adold w} o]E Fio] AE X
AR 7 dS F7hekel Wiy, o5, 91, ofdiel 22 S A4S =
(Y5F 2017: 103-104).

A (37D HEe AR @Al Aula e Frow, A%elst el Abevt
Pl AXNE FA Teln WFES W] AL Tt W] Bk I, ¥ 7
Az ol Hid Guhs Brh7t 2AS BEE A o Sol sg@h A, olF 3
o 9sh e Fa AL BN Yol oujgow FRE MWl btk Z, A
QA @B7HE Andom, wge] AGEE GhE WA, W] EUs: (he BER
oule g BAsta Aysts Aol stk Telt obdsh g pde Mol ot

) 7} AEFUE AT B34 Ao,

U AbERLE AF BlEe] Aol
o 59 o B5& gom vpgh F47] v
2. 59 woql BEe ool ve 747 wighr.

S (47Hsh (4he] TlEel i 2z oS ol v A@Hg o e FAsA A
aofol sgahy, ahsh UEhE ‘om'sl o7t Agsdent ouede FoldA Zxz
BAHEY &, 295 4uAE ded e BA Aotk o5 gudge] a3

S40) e AnAe] IS ¢4 AL, o5 3 uAEAe] @A} s
2 Ul AL 20w Wt webA ofgsl ol

(D 7). s AR d=g TR
oAb AE AU of Ao 2RoR Sof3ith

_53_



e A AR 59 s AYe oz AW FX ok 1Yy Fae] Aghet
AxA ] g mEg on] xpolef kA o (1), ()X Axgh W zol& 7o s &
g o5& gnjde] Zoy Fddt onE yEhditta B7)E ofgE Zo® dIdHT. o
=5 AHst7] 98 a7rH = Ble] R A 1A JRdEQl 1ol

dell wE XA zpol= thgk Aojoll A HA wHAHET

(5) 7}F. She dived into the water.

1}, He's going to Paris.

e oS BHH, 57he] Agolle A&l ‘water’ Skell ‘into’7F 22¢leH, (54h)<]
‘Paris’ ol ‘to’7F 2291 A& & 4 Atk o] 9 Aol Ao A% T A UF
2 B0zt AE 9ulets W, 2= Y A UF 2 Skt 9wyt I
AolA] &Frh= Foltt. o|AFl ol Faie] WFRE YEokstE A= finto’E

(6) Ad=ojo] FAiof BAE A AA(Blake 2004: 153)
Y =] (Location) = 2] (Source) &3 (Destination)
@ -na —-tta —ksi
9 x4 (essive) 14 (partitive) WA 2 (translative)
-ssa -sta -(h)Vn, -sVVn2
W H-(Interior) Y24 4 (inessive) Y24 (elative) ) 3-8k 4 (illative)
‘in’ ‘from(inside)’ ‘into’
-lla -lta -lle
9] R (Exterior) A A (adessive) g+ (ablative) kA (allative)
‘at’ ‘from(outside)’ ‘to(wards)’
el A ERIst 4= Qo] dd=ojo A A, &3], Hx7F FEH L, olE ZHztel U
5,95 9 o] galzl AAE AYa ok aglar oA AFdixe], $442 AdlE
el HAE SEtr]ol WF, oF & 2 F714<¢ FiE 7T

(7) @7teele) Faok ddd

ZA A A (Haspelmath 2009: 516)

$ 2] (Location) =] (Source) =3 (Goal)
haz-ban haz-bol haz-ba
IN WE-A1 4 (inessive) K27 (elative) K&k (illative)
‘in the house’ ‘out of the house’ ‘into the house’
haz-on haz-rol haz-ra
ON 9] A 2 (superessive) A9 €- 7 (delative) 184 (sublative)
‘on the house’ ‘off the house’ ‘onto the house’
‘haz—-nal haz-tol haz-hoz
AT ‘2 A (adssive) e+ (adlative) k4 (allative)
‘at/near the house’ ‘from the house’ ‘to the house’

2) 9714 V&

2
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(8) ofutzolo] AAhol Tl 2 A A (Blake 2004: 152)

9 %] (Location) = 2] (Source) | &3 (Destination) | 4 Z(Path)
on(top of) -da -d-e -da-ssa -da-ssa-n
at -q -q-e -g-a -gq—a—n
under | =
in, among | - | - e - a - -a-n
in a hollow | - -P-e -(-ssa -@-ssa-n

Frhelolel A% 94, BA, BEs} PREE AS SAsh) ke Aol v, 9
Hzo] 174 FREh oo wel A, HAYd, gel@he] FAHo2 vehy

o}
TR MER A7h0lFe opupole] Aol X, FH, HEel el st TREM,
W, SR Gl 9, obdl, AolbA Ade TRIE AL FAT = Ak oA 9
3 | 75
birole] ol 9l4be] olsh ol ThksAl AR AL @A U 9% FRE o
oube Ao® Wawth ot 53 Fast ANl AFshe Agel wHOR FHelo] AE
sk,
(@) 7h. AFE AEAA w8 AREA FHE s g
hASE Al mashl ANEs BRE stu .
ok @8 vuirhel welsk Ml TR HE k.
e g8l ol el suskel e A HEste
Aol g Bw, A SuAbel ol AgE ©7hsk (9rhel Al £ 4
ol Aol whel ‘ol 7k A bk (9ehe] AelE BF Aol el AL
% gk ol 7 B Agele AWkst ‘Huvhsl 49T YT Az gy
e 2T e Ao wahch old P melsw, A7t AT (97D
(9the] At AR Aok A A%t dehhs AAE FIT A T AN
B9E AL EAAW, Ol AR Ohsh 9ehE U W FXHE A 94 %
the 29 Eahe ow wAo] bt
AL AL olsh el Wi¥- gRFe ATdthe BEE AATE oFold gk

Aojup B4 Aoz BAFA. o9
S Fol 4 sAE A o 4 stz 97t ol oA FuA
Q1 ol 76l ‘oAb gl vhebthm Sl e uh ek, ASI7E ol FoiAE B )

olebe A% AUAY Fads Ae P2 B AW AT FAT 5 As Y F

7
Zrol gtk Rg svigtia 2 4 qlvh

Ir

T e

o

i

£

- 3
o

=)

2

O, i

[¢]

T (2017 107-109)14 = AlZke] A& (point) @ Al & (interva) &= 0] 7Fssks:
o], F7te AH(point) ¥ A (area) o2 Fio| 7ttt Awstd, ‘A7 (97 #
dol gl= Aoz Mdystar k. dlF ool A" A & TS, (9L F
e AT WAS AW For AFostal vk =, 48 F3bo] e AFS QN
o, YA ¥

& AWE Ao JbeEths A% BHOE RojF:
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Aolgt & 4 gtk ozt Mol o dF (O TS FFL 4WY F U]
wFolth, o] o]F T3l WFold YL UANES A

G AFHGR], 2 MG 142 AA} YFoz Fio| sbedth o F AxE
Slol A Ao o (9)sh AR

(10) 7F Adol= A& Foll 22 sdo] A H=xh
2 7<l°ﬂ°1b ofg Foll 22 zdold wd HERth
o A helel Zivea ol
2h s FHel A ZigE A gl

H-93(2020: 36-41)914%= Talmy(1985), Talmy(2000)el] 7]Wkate] F3kzp A A}

E FAs= 845 A (trajector), F(motion), 7 Z(path), A F(andmark)® +4
gk vk Stk o] T BRAlE olFo el Hol §1x] ®StE 3Fojstal e 84E wel
olF Evix ®HW, 91X #uE Atele @AV o] W) glo] gk aelA WA
7F el = @97 a8 AS 92+ (107D, (10Whe] A delgk (101, (1029
Heye A2 A2 sy T gk 3kl EAe tE AR olFshA] Fskrlel ¢
Aot #HE AbEet & 4 Qlth

.ﬂ

% 5 Qxol, BTole A5 At BAD AN Fh GATe] o A'S o
7 vhehbs ol

< el hsak slel AEAY GAS o7l WA bsE AEE 2A,
WAL o e ASEE EA T
1 7. 0 FA7bel S1xsha gl

. AW FAbNA X5 ek

o ASE o] Wl 4@l Gk

g AFE o] WelA ARHA Yot

o%

g9 alie oA dBE} FUASH Bl WP AR AR
@ gxd e AAs vAd AdE dehia ok ey 484 %
7h, (L1vhst o] ‘st ehe Agodl it o't bsstAun 't dgel #ibs
shth Wl (11thsh (11eht ‘o' vt glo] oj@Aw o't Adzg, ol
g Apol7k e olfE A AFSARC] BFolel AFE sk ARE TR

], o5 Z}7; follA7e} ‘ool t&str] Wl Ao dET

o Ae fell’e] dlgE Wit o Fet AFSAT, 25 o AdstAl Zebd uRe H)
o digel ez #gHEd. F UE-E FEAY Aoz votas AotiUsE
2017: 104). o]= ‘ol A’e] A5 UFel F3te] = Zo] A oloa Ui F3ke] HA
HA] e gl £ Aol oy wkdel ‘o' Wl FFzte] AFAQl ALE7) ol e}
Ao T e dEgle] Aol vhee As B ¢y o R gld 4 9l

(12) 7} ¥l wpETro A Aol
. 9l wpEtef] Ao},
th AFE o] JHAAA AYE 9.
gt " EE o] Al AYE H Al
ub, "3l 0|7t ik Sk JE = 3| o) A ek

ot
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uh, 3] 7F B Foll = ds= 3o Eurh

% (127Dsh (120D 2§ Wy 7 4ol FsehAw AFHolA gk 127
A Bl THEF L Fhe WA B3 ok AL vEhlE AR sbseh,
o' Fgstel R B2 f7ol ARl An Qe 9XE YEhle Aol bsd Aol
o olshe thEsl, ol (12th, (128ht AWML v @97k 589 Wy g3l A5
oz A 20l ol AFe sbseAw o AFeE oldrh wel (120hs)
(12vHel X BT 5 gFol, U B2 o] oleld Al Ffol= A AFE o
FAR o A AAsTh ol W, 9ol gl i Aol ohuel W ¥
MY FhsA Fil weka ol A's) ‘o)) Agte] ol melvk.
Tgon P AMEES AT 94 AFWF] PHe A} TEZ FHe| Ay
st
(13) 7h. 2% PelA gk F o] naAsAn
ARk AF T AL Sg
o WG Felw el ex gh=th
o, A5 vFelA] gt
Aol A HAG & gFol, FTololA FAE A7 Agstel tErdrh %A A
ol W FZrel Qe Aol oA Aol Ehdtha A5E uh ek o]

Ao ABAAS 2L 4 b oA (1982: 263)l M= o] E 9
A el agtEm, T1oolFe] Fo] ‘A7t Aje
oA E TEAORE U ¥

Ag AEZ} e Az 7]

oo b2 o
o

(14) 7). ool So] AolA Lo B8 F1}.
. ololgo] Al staz z}.

oA welr)E ek
oA vk o774 @ev1E ek

%
o}, o]} st
2. ool st

9] dEs BY, (147})9} (14% o] A s A olgk= wdell elAvF A
OﬂD} :LEM WH ALRIRQL ol BE F& e AdolgE ¥hE UA] ek7])

R (s
of
e

X o &
P
9

o
[l
O e oot ©ome ok

Sk Y AES AEEOLT DA AAE Aow, o5 we
ALsht Ed U Aol Fdstth ey gl 5 77 ool A Y9k 4
et =], ol HEQD S ofAZAE IE AMEZF e = @97 F7hSs "Holut
As StA HA7] wEelth. o) H7] A EH= #AAAAS AYH, 2= 7] ‘A7t
oS EF Ut F e Aolnk gl olof e #AHAAES S, EATF o]F Y
Aro] F7F UlRo] A on g ury}L AL o= Aow s £ 9t
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(15) 7} A4% stale] k.

Ao AEe W, 77 AL, WLolgE oBe] thge] ‘Shw'sh v F4as
BEe olFdths 2e & 4 Ak oAy BEE o' ‘='2 et gl et
o5 zbe] WAL AFEAT, QUG vl A w, o] ES VHT AolF neln

(16) 7} WA= el 7vzh w3l =
w WA Aol 7kt U%Z—é =
o A #AE S Al &Rt
2 AL BAE SHAR HAT

di (167heF (16vh)= Faql W e At AFA7E 247} ‘ol'eh ‘=2ehe A A
slapr TA BAolAR (167HhE &8 4ol 7Hed whde (16the &4 43ol o
o v AR (16T, (162he] Af-ollie “e5ddl A9 A4xAE5 Adsr 25 54
AR (16th= 4 AdHol oy (168he= AA=gTh o3 zfol& ‘o'7F &3k Wl

Aol o FL FHH(1978: 116)°0A zﬂ*l?‘ﬂ Zoltt, THHE(1978: 115-116)7 d5F
(2017: 107-108)A & HxE YepUE d's 94 3319 s
v Aoz BAst ‘o’7} Addtet 177hE w4 ™ol L oA
3], ‘HEake]l 1 wh e SlsAkel §IA g ke el A, WiF Fte] e AowE

317]

]_
AA57] o9 ‘o' 7k Ags] ol Frki Aelr.

a8y oE (173 2L ZolE o7t ZEE YR Fiho] 947] WEow B £ gl&A
ool ekl ol (16th), (168H9 Ao LA ‘o A2 g ‘2 A
AAz~e e, o)5o] AFe ‘SFAe UF Fite]l ' AYoE wuEy| uio|th E
gk foll A Aol L}EM—E AFAR] ‘e Ae} fo’e] ztolE AT HEE, ‘A7 YHE 4
B3 ‘o= HUIF-E dERitkaL Age v dvh 1876l H3xe] fol' v Ui Fxke] 9l
v A9l Aoz uMoPﬂ ol fAY we] ‘o’e} AutdlE V|EeEE Aoem HA e
Aol ATy, EE, YA HiRE HFIF tEV]d 22 ARAHE g 75S AYe A
o7 FAeh= Aol Brbse A2 ofYrh. 1y A9 HxE FUsA Faete 2 W
T Qe 23 = Bo)r)e Ze AxA7E AE HFe] ueh vkde] 75 st o® 3
ofet= A& Fariels R gitk

AEF(2017: 1079 A% =A7F WH-o 57 iEH=, AV A= Aelm ALd
7b 7L AAE do] A9 Hojveol 24E vEhlE AT, FEE yRet o5 R
of ZAE dol L WF-2 507l AoR ot ol 49 BxE 59 T A
Hog gotatazt g owdl Aor FHHET auuy s =9 AAH e gkl
EXE SA%E vE2A vEet #hde] w2 Fholrd oA R Sol7te= Ao



. oA el o o]l A oA otk HE el

o5 ApolE ulF FIro Fi-o] Apolm mobsty] Hukbe Hipo

. 9EE(2017: 107-108) A= Hxe] ‘o 7} 44

Wi-of 95 e A7 AAE o

groj7h g tha #A% o] Fo A olek FUS ol

BAe devhes e AU, ‘2 29 §o glo] HxEe] WS v
|8

o
S
oo

o oy 2

0o 2 2 oox &g
£

M o e 22 o 1o © Jr do

3 7lel K e AA @go] ofd, ol ® :
317 (1988: 155-156)0l A= H3xol 2] ‘ol’e} ‘&' AolE M= =z dAS FA|
, FAE Ha2] BES YedlE Jdo® gobst bl gl

o
-

(18) 7h. $-2] A= A&l o o 7},
g, 98] 2 qem oo o

o] e F5 (1988 155-156)904 AT Folek sF el Ao ‘o
b ARE (187bE FFol Adzgs AH I, =7 A9@ (18thE Aol e ol
#2 % Bgol BEI Aol mgsizks AL tehy] g Ao BAs 9l
=, 22 WA Ag FASkE ol'e B9 £ae Bxel gl A musdrke o
oh o gl e, ‘e ol HERO WHS tehirlel Hxe A9 masgr)
= oomels o]2e)7] otk Aotk ol sl waw, o= ZEel @i A%
rlel =E A A meERtke ouie & ojgle Aolw, B HERe ngok—g—

S 7 =] 2|

ool A ‘to’¢} ‘toward 7} &4

3 AT vk l=dl, olek fFARSHA ‘o
4k 3ot gle =3 W = 51

A ghapojol A i fod’el ‘'R YEhy, ‘o' H 3R %%% %L«] sfaL i”’ 53
2o WEks e

gholo] A9 A, FA4, Hxet dE 22 Y yedt. agla d2e 2
L
(19) 7} AFE s T 5 JEoE thdrh
e fdsiy FdEER v
o A o] AR e Al 9 wan
gt Age e 2R Wy =1367] 9 A dyom ozt
4ol oA g1 F o], ‘B AR HE, FUEHE, o] A A Ay
ol 5] tide] ols& sHHA AuE Tt et Bl s (2012: 491)011 wEE el
o ow AR A9 vhe] WAl A= Aok HEo vhe] #Al U= AR TEE
o gk AzRE dEe] kY, 1 @] - £-'1 gEo HVEM E]7]o], o}
2ryolo}, P =710 Fo] dFata(Creissels 2009: 618), FAZE dh=to] ‘2'7} I3

th Fd) gkmool A A4 E UEd= elA’e Ag iFelA eFE AAE de Aol ¢
9

AFow Fashi, BE o' BH ERHE Felsvle] duHoR F2g e
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o goldh GRe AoE FHUh oo W, Bz WFL veniE 2o P
A WFOR o)kt AL Fasl A FHHor AR gME A7 §o]
B Aow prkAT

AR whel ol @Eele] Fa AME A AN wFow PRAW, e 7,
BE, ARE ARel /bsdth olEL X7 o AAF UWRW, A9 A I W
G ol mheh sk WU E FRe] Absae] o5& 2zt AXA A o 2 v}
Buth Beo®, 49 A% o el WY FelA 9% RO FAE Wit
Btz o] Fa A Hgolslel ANst wAAo] wrh sl AEAL FgolE
AR etk BEE OIS 27b vehbe o] sbsdel, Ade TR el
e golsta FAE BEe) WHe el /152 @ 2Ee] A5 vds way
7ol EASKE BEA ARl AAE Wolrk R Holsks Aol gHoR BFHol
A e Aow waRch vpARor AR 4% ‘2h Agstel tedth WalelHo
2B EAY BEE et 847t JRE JERlE 497t 8ol #REEd, g3ol
o Z% BEES el ARA F 27 J2E @4 dehils ol dadd 3 &
4E ERlE AE BAE dE Aol 9AHeR Fasty, BEE vehe ot B
Tol e Folsa Qo) HOE ‘Bl ARE Hen)y] §olBE AoE FEET

ok o] Fael AdA B4 W BFolo] Fa WAT FE ehbe AEA F
e Aelst Aol btk oAl olo] slwste] WAEAZS] WAl PP WvnaA
Atk ga el 1A TR 9% B F AFE o)F ool A&t el A
del mtet o] Bt AL WA S, & AN e AAE Aol vhehiE A
7 olEste A% AGH FAYl EAR ol Ad, WFE JUHoR hARA} v}
Bube Aol A BEAS B} g8 Aow FZETh wad, 94 oF
Aol shitel RrelM ol BA S AL WA sl JmAoR hAEAste HAA
% G717t ol e o Wk B2, olzle] WS Urhis 497 BE g4x
Az WA} Fssns AL EAAE Fevh BB H9 $RY EH, BE, 4R ¥
WAEATL ek el 27k theshl vhebdnh thg el AT 5ol Pt ool
YARAD e 5 Qe ool tal Anund s

garole] A T A A wFer FEE o] FolMs L FolA el
of AFA WA FFS ARz o A AFdxol, WIS A4, 5x, dE=E A
w8t oS sty ¥ EE=E sHv
(20) 7} Hpe oA Wyt
u Aee %S Wy
o Wl Akl S Ey
gk s AkS SR n
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oo a8y BE 247 A EAR wA T 7hee A2 ofyth

. e M of @87k M g
o A le)7} shatel A el gt
2. "2 dol7} sug 2 s,

it (217PheF (21the] ‘m=x} ‘ghal’= b ]
a1 o] 5L (211, (218holA el 4= o], dAFA R uAsH EHe @%EW
vk 7]Ee] ouel= tE ou|E XYA Huh olEAY A AR wA =W, vy
o]

Wiz ols ol ek ATt ol s sk AEIZE AlbEl FRbe] ofyel, 23] «l
QD Fre R s H. ol5o] oGl M= ol A=el7t YERl= ARE S ofv]
ARl 54 Wil Aom eEn. Meol ‘enpet Eenye A dnkHoR A}
ZIol Hef olg el el 1 7lEs Fd eIt ulE AYal v o= v
Fabd, A7t dehli= v A7 EAEGE HxE Fes dAske Ader =
T T o= Qs Fa ‘%%AH% HAZEAZ WAHH SHEG= Azl ognd T8
SHAl Q1A= HEES] A4S A AoR wdE.

ek &2 FdE Mol o SR <l tiAEH 2] WAt o Bl 3l
BT Ty Azole] ouH 5A4o] opbd, Faef JidA S0 Qs oA EA R

©
&
A
N
T
)
X
>
i e
o
S,
>
i
e
v}
k)
K

o] dF2 o]dg4(2004: 137)A AAISH Aoltt, o (227}), (22th& ©] &9
o] z}z} ‘e ‘z} oFolgtE FtoA ThE Flom o]EdtE AMEIE UEhit =, o

o

B EAX sjde. gl = %ol o5 BT AR REe] wA} AAd~HgA] o
2], S o CDIe thEA o]E2 Awold oujA EA og Zor H7|] o
th gz Ao (227}, (224)4 ‘HobE 1wy é = Wl A/ Ut o EE5A Q1AL
E =3tk e o] sdd Asolrt A rﬂ FA RS WAL A RS Ae-Eo] W
A7) wEolth. o)g} o] Aozt A oumF o= Qg Zlo] ofyetH, At
AYE SAY 7HsAdo] =Hopxitt

o] FoAw ol ARAIL T Faol AFstH FEAAY UlF Fre] digk Q14

7

°‘/‘1 gharol o] A e 7H%§‘°ﬂ AA Q] W, HIRE gEo]l &

ey oy
v}

M, o] 52 A A ol Aol o] Wiy o® e thal AHE vk Qluh uiF-ek et
AT As FAMAE & %ol o' T WEIE FRAVIl, A= Wi e3te d
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gat fEA AT ARAE Rolgt & 5 Atk F dARAZ wAHU el vt

AA7E A FEAY Haw QAHo] MURE e S Aot fels] 49
]

SABHA el A TF 22ol=H, YA 9 CellA = fell’e} o
LERTE o] o} mERTEA R EA 9] ‘oA o] A g AnA o
S o]Fo] Yo} HUF-E YERE Aot
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HAEAZ wAH7] golg Aoz ek Lyons(1977:
496-497)e &= 3 AAZE e AAA 9IS F= Ad ojudt fidel & Aol
e AR olgsts AL AdAeR g fAteiths s SAR Be et ole AL
W HAE FARAE Adoa 2R S molel] wEw BegeMe] A B4
Aot AR Abs A7 29 Hiel, e AT dEhds @2 olee] WdeR de
dch. olsh o] | w=odAE B4 (transitive)2HE &0 AR 7F A7} T 9 A
A ZEos ot ok, AbEIZE Yehil= ol Al A Feirhs
oulE ueEpdka Slagelar girk ol el frhwl, ofFit wEw AbEjelA Hxe
BHed & A AbElcl e S @ eiatet ApdA e s sdsA vhEke 4 gtk e ole

of

e fAd o2 18] H3EQl =] HYRtet Aol & = AFste WA xA
2o WA 7t &old Aotk
EE RE 230 HA WA A EA 29 wA7F {03 AL ol Zxg o |
o] FuAA A= Afolls ARARES] wA7E o Aom AT
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CERE X w, (247hs} (248D BET ‘A7t FoleEi e A}t BEE
s Frrol AR (241, (24vhel A B 5 %ol WAEAZ WA FolahA ekt
o= g Frto]l BEolVl: AW BEZ Do Felsd gom, BEEe WS
el F1kely] WEQ Rom waEth o (24th, 24hAY o' WA} Bbs
3 4o Bl wHow 3 sbseh oAy BEae Yo FEHOE AAHE B
o BAEAZY WA o HL,

o= o AWE FAS fAR A9 ¥ & Atk I AFWEC], FAL AR
GEE elA s Age B7he] YRl EARTE Ae fEAo Ui, 187
ofue] ‘At hAEAR WA, Ao FEAS WA Hol R muyrel 7
Ro] AlebAE Alelth MR BEe| ‘Rb U A& BE FAE Buze P
giolnl, 2@ ‘b YARAR HAHW 2 G2 g2 AFHA AA=YA
‘27h vehis S40] AlebA Aotk Aol sk ol Wge] Faw Ateel B

o= AEAZ wA 7} o] Fol},
A4 i Qolx, FRe Afox g nA7 YEfgE Zo] 7hssith

(25) 7. A57F A= A,
. #h aae agi,
o o] BEE FF 9F
2. o] FF/E 37

o] oiES By, W'Y ‘T e olF Uil ‘AR FFU) U RxE )
AYA 7hs F3te] siggtith agla o)EL gl ¢ kel WARARE YEUE 3 9
Al 7Vs 3kt

ot ARel Ae dARARS wAZE sreEAd diEjA s avle]l sttt F=A
(2015: 19D)lM = SA Saojol A AxA= LAl olF9 ous A Iy, ‘9
P ob= & o)X ¢k, AEel B ' ‘dunl, Ayt of e Asoler A HS
AR 7Aoo 2 qARAE AR #do] S JheAel s AFskal vk o= A
2o #d e o)F TAEAAE dAEAT FE YEYes JE FAAE dHoR gl
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ARAR WAHE ol FAW o FelME o] BAEAZ el Syow
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Ag wa.
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W) Ay AAE @del AvAck s WEel Aow wrkd,
Amel AEA ) ARVAL e 2L BAGAR B Asai)

(28) Hjelmslev(1935), Hjelmslev(1937)9] &7

7}. &4 (ablative) [+ from]

. 34 (allative) [+to]

k. YA A (locative) [-from, —to]
2}, 24 (perlative) [+ from, +to]

Hjelmslev(1935), Hjelmslev(1937)AE A4l #AHE AL AAdA] HolxE A
(from)¥ 7M7H91 A= Z(to)ell wepA A A4S shar Aok &1t & %ol &3Sl
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Az APdE7] Golstrtar AFg vb vk ol dt #HoA HrpH AHEe] AF9oE HiE
o mpzb7bA o) AA S xSt low, o2 <ls] thAZA S FHAAE A AFE
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(30) 7} H7h tﬂoﬂ AR E BT
1= < R Eﬂz}ii 23
= Eoﬂ st s AfATh
g 7 55 shaaE AR
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S AbEE Sy AR vhebE glow i 4 itk olsh Ze] o % AEE TR A

(31) 7}. Jack sprayed the wall with paint.
. Jack Sprayed paint on the wall.
t}. o=

.
gf, Zlol& x= %Z.}gi g A},
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Aol oA EL 77 Levin(1993: 513 H53(2007: 137-139)°4 A~ ;}
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(32) 7} 9d<7F 107 who)] Hol| AEAE B
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o gl 108 gl Eee d)
2. QIEo] 108 vl Eg =) AAw AR
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108 el 7t Y AbElZF AR BASA 8 AZHe Ea

(3279} (32Eh)e] 750 3
Z, Mol AEAET ol AT 108 Wl Az @ ol Eelo] Gu) YRB A9t
WS 108 o] Az @ AL ouatis ol wule] BAEA} vehd (321,
(32eh9] Aol ‘10% Wl 7} el Wah} $gso] BYHAA A AZS Ea

olsh Z& oful Aol e olfi Fh BAT AT WAZAZ AF FATF
AYsAAe £4% AU Prke AL el B Aow wudt. 4 AR =
o] AUt preh £4L Uehie, dAEAS A% =go] AP H4e ks
A% ek AgA4etE AL e goz Atd el A Aolst el A9E B9
Aol ola) i digelehs A4S ATk 1R/ A9le] JPL Wi R NFFH
et Fasl Agahe axolth oldd AIPYL A= W] 44 @AW, U
WAoo A9le] Anz Qs tdol WA Fol T ASE JIPY Aust B Ao
2 AARHIYY 1996, AR, T dyol JA AA2 W Rrst pod
Toue W9yl e ddans oln, ot WARAR AU olF Edm
W, Bk BATA HATAL AFARLE Ae AT Baol ARl Fe, = A9
o Awtel ol Wale] Zo] Atk AL uehiE Row wE sbssth @y AbeelA]
Wste Eo 13 2 AL MY Abelt BHHEE Aotk o2 s @y Ao Fa WA
7 AARAL ek G At 248 AR S EE Aot

A WA AES B Fa AT JARAZ et el sbsa, ol v
A7 el S45 BRw olsh Yol W4 Ade ARA Py e e
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2. W47 ol 28 AT
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Aolt}, olwe] dFg FTF FEE (337D, (338HolAM A HAEF dATA R A F o
FAE AJA], ofy¥ (334, (337h e} o] AtEj7E G EH = Ho AFEHE =7t A
FAE wAEe] PAgH ZAJA ool ATk o] FeAE olE FARI EF7F giFxA
2 wAlE Aoz Astax o}

71E EFA ARATE wAEe] 4R F FEF TS wA A B AdE on
oMol ztel= EAISHAITE, & AAZF AUl = WA W-E(proposition content)

M3l Qlo] FAHE Aoz FEt(o]+£3] 2020: 259-260).

o (347b= ‘Ha'ghe FoA7E ‘G
ot} g o2 (34thet ol A
o] 7ksstth o5 FHAI HARAR WA
Apol7b JAIRE, S el el HETh o
glo] F sttt

o= WAl y&o] 74 FTART © A9 S slFete] FFS WA Er] wielr}
(Huang 2007: 11-12).
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(35) 7}. Liszt adored Chopin.
1}, Chopin was adored by Liszt.
t}. Did Liszt adore Chopin?
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L, ofo]7} 104 ol FolEs 24 Ay usg Hrh
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ko] tigk 2xF ®sto] Aol EFX(source), HHE(goal), 7 ZE(path/route) ZF &jn| <
2o i3] v =5 AR Glgyrt. g, Wk {5 o F-¢F o] ¢
AF-A o= Faates 495 9ug m=odA] Folr 7] ofgr]= FUnvh, ony HF9
Az G s EAMNA FErE olE ZA44E Yudgor A XE olfe %I glo] B
Pt

A, Jueel e dFo] fAIE 24T & vkl He o] e, wheF a9 HS
Fsto] olsfigdtid, 94l wE u AFAd ou oS A9 A Y (microroles) S EA]
5 = At A7tel FYth R D. van Valin, Jr.e G A E Y] #3119
o] Ao Al FAF 542 9 Y (verb-specific semantic roles) =& 7|E ALY 9
v o} AHEF FoJ 2} (participant roles of individual verb meaning) .24 HA|F& AA
b onb AdFUT ofdl aHE AAY, FY, A #AE el E<l Hartmann,

Haspelmath, and Cysouw(2014: 465)o| A 7}A4 g5y t}.2)

Verbal meaning ~ MICROROLES MESOROLES MACROROLES
hit hitter
hittee ~. agent
breaker -'x_ Actor
break S ;
breakee. .--- -+ patient .
hugger -~
hug . ey
huggee/ experiencer .-~ Undergoer
oo fearer L
fearee __________stimulus

Figure 1. Hierarchy of role concepts (adapted from Van Valin 2005:54)

VYT, VA e A WA olvist AAsE FoiAG S AN A PR A
e, o viAele] Ada B3 A Bdel H % Rgshs AL ohiAw, AAste #d
ol e 2 %tk Adde AT

%, QA g FEE Axe HPa

27F kel sjdele Aew, agal o we Al
ke AL b E 4 glom, olgA Eow A Jide] 83 ofu| o] ofF o
A ohyeta A4 Aol FE38] v & 5 AFUG

[(F3] AANG-mASGe] #AAE o FAetA Bl ado=® offel e Ar UFY

1) 2P 9-2FH(2005), "gho] & AR VEs fg 9wy AAS] VR FAE" TAgAT, 4103),
543-567%.
A& AL 5H89(2014), "HAkIo g9 ghmo] P4=d)
18(2), 169-200%.
AFE(2018), T3h=o] &Y gy rtol=eel, | Id=HA-EAATAETRD, 1-40%.
21AQ1(2019). "ghmo] oW WEA] FES gk ouY A AT Tekmolen|dl, 66, 175-204%.
2AR1(2020), "ghre] A9 Ve B NS Ak AT Tekmolon|st, 70, 269-299%.
21XQ1(2022), "oJml e EA) S 918k Ftolo] ou|y A7 TAAM w57, 131-168%.

2) Hartmann, I., M. Haspelmath, and M. Cysouw(2014), "Identifying semantic role clusters and alignment
types via microrole coexpression tendenties," Studies in Language 38(3), pp. 463-484.
Van Valin, Robert D., Jr.(2005), Exploring the Syntax-Semantics Interface, Cambridge: Cambridge
University Press.
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Verh-Specific Thematic Relations Semantic Macroroles  Grammatical
Semantic Roles Relations

Giver
Runner
Killer
Speaker
Dancer

Thinker
Believer
Knower
Presumer
Hearer
Smeller
Feeler
Taster
Liker
Lover
Hater
Given to
Sent to
Handed to

Seen
Heard > Stimulus
Liked

Agent

Cognizer
Actor
Perceiver Experiencer
Emoter

Recipient

Subject

Located
Moved
Given

Broken
Destroyed > Patient
Killed

Increasing Generalization, Increasing Neutralization of
Semantic Contrasts

Undergoer
Theme

Figure 1: Continuum from verb-specific semantic roles to grammatical relations

3. HAEA A A A7 T
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wolar S olfrel el wEe] WS Alwsta gadH. :La%tﬂ A&EH o= Fa )
T8 ddE SHE AFUME § A%
olop7lsh= Zlo] FAdze 9] B :
ol (23) Wtz 9o EdellM YFF(2017: 116-118)& <1&atiA, 'A%
g9 iy E3te] fle Adom sidstdntea destasda. et b
A e, A BAlshs oA e Wge] Jhsshd wrbsshE dat
sh= Aol FA BE7ha?
A e, 2] gt g2 BdE vhre] A% Ao WA gl Ayt
'2EONO HHER BH ¥
'BHO| FQ AR (FER =
'SH20| Wi0| SEHZ|H Qg
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>
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o
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3) Van Valin, Robert D., Jr.(2004), "Semantic Macroroles in Role and Reference Grammar," In: R.
Kailuweit and M. Hummel (eds.), Semantische Rollen, Tibingen: Gunter Narr Verlag, pp. 62-82.
o]gl W3 AL Van Valin, Robert D. Jr.(1999), "Generalized Semantic Roles and the
Syntax-Semantics Interface," in: F. Corblin, C. Dobrovie-Sorin and J.-M. Marandin (eds.) Empirical
Issues in Formal Syntax and Semantics 2, The Hague: Thesus, pp. 373-389.0l4% & 4= A5 th
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ChatGPT 2

> Tutorus

* & & chatopenalcom/chat

ChatGPT

ChatGPT 2

what is the fermat’s little thearem

Fermat's Little Theorem states that if pis a prime number and o is an integer not
divisible by p, then o'e (o to the power p) is congruent to a modulo p. In other words, If
we divide a’ by p, the remainder is always o.

For example, if p = Hand o = 2,then 2" = 32, and 32 divided by 5 has aremainder of 2
. Therefore, 2" is congruent to 2 modulo 5, and Fermat’s Little Theorem holds for this

case.
Fermat’s Littie Theorem is often used In cryptography and other where
it is necessary to perform modular arith ations quickly and y. Itis

also a useful tool for praving other thearems in number theory

haw is it used in cryptography?

Fermat's Little Thearem is used in cryptagraphy In several ways. One of the most
commeon applications isin the generation of so-called "public-key” cryptography
systems, which are used to securely transmit messages over the internet and other
networks.

One way to generate these keys is 1o use prime numbars and Fermat’s Little Thearem, For example, suppose we
‘wantto generate a public-key cryptography system fora user with the initials ABC", We might choose two large
prime numbers, p and ¢, and then compute the praduct  — py

The user's public key would then be the pair (1,4 ), where aa is any integer not divisible by por ¢. The user's private
key would be the pair (1. 1), where s the modufar multiplicative inverse of a medula . This means that when we
frishtily o and hlogather, the reault is congruent to | modulon

Toencrypt a message with the uzer's public key (n, o), we first convert the message inte a number i using some
gread by and thy npute the enerypl g | 1. To detrypt the message, the
¢ o 1, which (by Fermats Little Theoram) Is equivalent to m 4

8=t

recipient simply computes i

m'ah] wod i

{m

m mod m = m mod n

Inthiz way, Fermat's Little Theorem allows uz to perform medular expanentiation eHiciently, which iz a crucsal
operation in public-key cryptography. it alse provides a way to generate a private kay from a public key. whichis
essential for the security of the cystem.

wiite s limerick about it

There ance was a thearem by Farmat
That many found quite ¢legant

[t said it you take

A prima number and make

The power of a not divisible by it

The result, congruent, will it
Ineryptagraphy, it quite handy

Far sncrypting, it's dandy

Farmat’s Little Thacrem, oh 2o neat
Innumber theory, it can't be beat!

summarize the conversation so far

Fermat’s Little Theorem states that if pp is a prime number and aa Is an integer not
divisible by p, then a (aa to the power pp) is congruent to aa modulo p. It Is often
used in cryptography te perform medular exponentiation efficiently and to generate
private keys from public keys. It is also a useful tool in number theory for proving
other theorems. | also wrote a limerick about Fermat's Little Theorem.
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Ch tG PT j H 9 +  help me write a short note tointroduce myself to my neighbior

wem  Hithere,

My name is [Your Name] and | just moved in next door. | wanted to reach outand
introduce myself. I'm laoking forward to getting to know you and the neighborhood. If
you ever need anything or just want ta chat, please don't hesitate to stop by or give

meacall

Best,
[our Name]

can you make it mare formal?

Dear Neighbor,

famwriting to introduce myself. My name is [Your Name] and | have recently moved
in next door. | wanted to take a moment to reach out and say hello. | am looking

forward to getting to know you and the neighborhood.

If there is anything | can do to be a good neighbor, or if you ever need anything,
please do not hesitate to let me know. | am happy to help inany way that | can,

Sincerely,
[Your Name]

can you send it for me?

F'msorry, but | am a text-based Al assistant and do not have the ability to send a
physical letter for you. | can only provide suggestions and advice on what to write. it

is up to you totake that advice and send the letter yourselt

ChatGPT 2

HOW LONG IT TOOK TOP APPS TO
HIT 100M MONTHLY USERS

L MONTHS 10 REACH 100M GLOBAL MALS

CHAIGPT
TISTON
INSTAGRAM
NTEREST
SPOTIFY
TELEGRAM
UEtR

GO0GLE
TRANSLATE

FOoOo9a8s®

ML

00008

LT

Source: similarWeb, ARK Irvest

chmGPT Daily Active Users
(global estimate)

* £7: https://zdnet. co.kr/view/10=20230203153950
* £7: https://zdnet.co.kr/view/?no=20230126091126
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ChatGPT Y7iE T Microsoft

18] Openaish LRI BAE RAHD S Ql013RLmERE YseiBaL

OlO|3FAZEE B4 18 237, U0E U2 OpenAld] 100 §2), 9 123 35009 B 29 2N SHY Aejoj2
WH SO0 Openal Y12 H Azure?) 5H WZE 3 ChatGRTE MG 7| E Mul2ol BUH M2 78 E M8 203
WEMSLICk MEIO] LIWe) CEOR CES 2023000 "Alls BIT UM 8t 2E Y0 YA ¥ 002 AEH W 2
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L

o HEY 0[5 W, fingl] M2 UM MU|AZ RuFHA 37 YUs

* £ https://blogs.microsoft.com/blog/2023/03/16/introducing-micresoft-365-copilot-your-copilot-for-work/ (2023,
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T Tutorus

— L=(D/5.4-104)-00%

L= (N/8.8+ 10130076

Figure 1 Language modeling performance improves smoothly as we increase the model size, datasetset
size, and amount of compute® used for training. For optimal performance all three factors must be scaled
up in tandem. Empirical performance has a power-law relationship with each individual factor when not

bottlenecked by the other two.

o @ 6
40
i - S
g 33 32
E3
3.0
24
L= (Cpinf2.3 - 10%)700%0
] —— 27 - ‘
o 107 107 107 107t 10 10" 10° 10° 107 10
Dataset Size Parameters
PF-( lokens mbedding

ChatGPTO Chah 20t0t & Lh2

g ==ttif )| (H=8

zl)

T Tutorus

Recap of Lecture 10: What kinds of things does pretraining learn?

« Stanford University is located in Californig. [Trivia]

* [put___fork down on the table. [syntax]

* The woman walked across the street, checking for traffic over ___ shoulder. [coreference]
« | went to the ocean to see the fish, turtles, seals, and . [lexical semantics/topic]
* Qverall, the value | got from the two hours watching it was the sum total of the popcorn

and the drink. The movie was __. [sentiment]

* Iroh went into the kitchen to make some tea. Standing next to Iroh, Zuko pondered his
destiny. Zuko left the . [some reasoning - this is harder]

* | was thinking about the sequence that goes 1, 1, 2, 3,5, 8,13,21, _ [some basic
arithmetic; they don't learn the Fibonnaci sequence] ...

EH: httos://web.stanford.edu/dass/cs224n/
(Prompting, Reinforcement Learning from Human Feedbadk (by Jessq
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Language Models are Few-Shot Learners

Tom B. Brown® Benjamin Mann* Nick Ryder* Melanie Subbiah*
Jured Kaplan®  Prafulla Dhariwal — Arvind Neclakantan — Prana Shyam Girish Sastry
Amanda Askell — Sandhini Agarwal  Ariel Herberf-Voss — Gretehen Krueger — Tom Henighan

Rewon Child Aditya Ramesh Dandel M. Zicgler Jeftrey Wu Clemens Winter

Christopher Hesse Mark Chen Eric Sigler Mateusz Litwin Scotl Gray
Benjamin Chess Jack Clark Christopher Berner
Sam MeCandlish Alee Radford Tlya Sutskever Dario Amodei
OpenAlL

* £3: https://anav.org/abs/2005.14165

AR &8t M=, FHl== GPT-301 &=
AJ

JIASE GPT-30t A4t

! wh Pposce form thelr own de navion
T Mter tuo days of intense debate, the United Methodist Church
has agreed to a historic split - one that is expected to end in the
creation of a new denomination, one that will be "theologically and
socially conservative,"” according to The Washington Post. The majority of
delegates attending the church’s annual General Conference in May voted to
strengthen a ban on the ordination of LGBT( clergy and to write new rules
that will "discipline” clergy who officiate at same-sex weddings. But
those who opposed these measures have a new plan: They say they will form a
separate denomination by 2020, calling their church the Christian Methodist
denomination,
The Post notes that the denomination, which claims 12.5 million members, was
in the early 20th century the "largest Protestant denomination in the U.S.,"
but that it has been shrinking in recent decades. The new split will be the
second ‘in the church’s history. The first occurred in 1958, vhen roughly
10 percent of the denomination left to form the Evangelical United Brethren
Church. The Post notes that the proposed split "comes at a critical time
for the chiurch, which has been losing members for years,” which has been
“pushed toward the brink of a schism over the role of LGBTQ people in the
church.” Gay marriage is not the only issue that has divided the church. In
2016, the denomination was split over ordination of transgender clergy, with
the North Pacific regiomal conference voting to ban them from serving as
clargy, and the South Pacific regional conferance voting to allow them.

Figure 3.14: The G
written srticle Geecuracy: 12%),

[-3 penerated news drtiche tat humans b the greatest diffiealty distnguishing from i human

'T- Tutorus
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ChatGPTO CHaH 2010 & L4

o (#1 24| 58) 2 JIA M4
R RA DM SLE HIZ, RS
S M5, BIADHER 2 )
S

T Tutorus

= GPT-30Ml &=otM w4 JIA
PQ} GPT-3Jt ddet w4 JIAIS

95% Confidence

Mean accuracy  Interval (low, hi)

t compared to
control (p-value)

“Ldon’t know”
assignments

84991 %
4806574

Control
GPT-3 175B

884

- 2.7%
12.7(3.2e-23) 10.6%

Table 3.

.12: People’s ability to identify whether ~ 500 word articles are model generated (as measured by the ratio of

correct assignments o non-neutral assignments) was 88% on the control model and 52% on GPT-3 175B. This table
shows the results of a two-sample T-Test for the difference in mean accuracy between GPT-3 1758 and the control
model (an unconditional GPT-3 Small model with increased output randomness).

=

g

«(#2 20

atGPTOI CH3H 20t0F & L4

2=
E

Z) Learning and Using Novel Words

the word 1
One day when I was pllymg tag with my little sister, she got really excited and she
started doing these crazy farduddles.

a and I tried this yalubalu vegetable that was grown in a garden
It was delicious.

I was ona trip to A
there.

I have a Glgamnnl that my uncle gave me as a gift. I love to play it at home.

We screeghed at each other for several minutes and then we went outside and ate ice cream.

Figure 3.16: Representative GPT-3 completions for the few-shot task of using a new word in i sentence. Boldface is
GPT-3's completions, plaim text is human prompts. In the firss example both the prompt and the completion are provided
by a human: this then serves as conditioning for subsequent examples where GPT-3 receives successive additional
prompts and provides the completions. Nothing task-specific is provided to GPT-3 ather than the L'um!ilmnm:_' shown
here,

T+ Tutorus
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hatGPTOll CH3H 20I0F & Ui

« (#3 M= F2) Arithmetic

T+ Tutorus

+ 2 digit addition (2D+) - The model is asked to add two integers sampled uniformly from [0, 100}, phrased in
the form of a question. e.g. “Q: What is 48 plus 767 A: 124.”

2 digit subtraction (2D-) - The model is asked to subtract two integers sampled uniformly from [0, 100): the

answer may be negative, Example: “Q: What is 34 minus 537 A: -19”,

.

e.g. “Q: What is 24 times 427 A: 1008,

3 digit addition (3D+) - Same as 2 digit addition, except numbers are uniformly sampled from [0, 1000).
3 digit subtraction (3D-) - Same as 2 digit subtraction, except numbers are uniformly sampled from [0, 1000).
4 digit addition (4D+) - Same as 3 digit addition, except uniformly sampled from [0, 10000).

4 digit subtraction (4D-) - Same as 3 digit subtraction, except uniformly sampled from [0, 10000).

5 digit addition (5D+) - Same as 3 digit addition, except uniformly sampled from [0, 100000).

5 digit subtraction (3D-) - Same as 3 digit subtraction, except uniformly sampled from [0, 100000).

2 digit multiplication (2Dx) - The model is asked to multiply two integers sampled uniformly from [0, 100),

One-digit composite (1DC) - The model is asked to perform a composite operation on three 1 digit numbers,

with parentheses around the Tast two. For example, “Q: What is 6+(4*8)? A: 38", The three 1 digit numbers
are selected uniformly on [0, 10) and the operations are selected uniformly from {+.-.*}.

= Al BELIE

ChatGPTOl CH3H 20ROt & L2

o« (#3 btz FE) Arithmetic

Sewmg D+ - 3D+ 3D- 4D+ 4D- 3D+ SD- IMx IDC

IZ¢roshol THH 58O 342 483 40 T3 07 08 198 0%
GPT-30ne-shol - 996 364 633 787 140 140 35 38 274 43
GFT-3 Fewshot 1000 989 804 942 355 208 93 99 202 213

Tahle 3.9: Results on hasic arithmetic tasks for GPT-3 1758, {2345)D{+-} 15 2. 5, 4, und 5 digit addition or

sublraction, 2Dx i 2 digit multiplication. 1DC s 1 digit composite operations. Results become progressively stronger

moving from the zero-shot to-onc-shot to-few-shot setting, bul even the 7erm-shot shows significant arithmetic abilities,
100

——

Accuracy
-

40

T Tutorus

Arithmetic (few-shot)

Two Digit Addition
Two Digit Sublraction
Three Digit Addition
Three Digit Sublraction
Four Digit Addition
Four Digil Sublraction
Five Digit Addition
Five Digit Subtraction
Two Digit Multiplication
Single Digit Three Ops

—3

M

0.18

04B 08B 1.3B 26B 678 13B 1758
Parameters in LM (Billions)

_89_




= MR BEUTL TT\!‘DI’W

-2 Haid 22 + &2 22 ol 2JI'E & ofH 53l &
0 Q

2 UK 220? » Emergent Ability!

Emergent Abilities of Large Language Models

Jason Wei'  YiTay'  Rishi Bommasani®  Colin Raffel’
Barret Zoph'  Sebastian Borgeaud'  Dani Yogatama' Maarten Bosma'
Denny Zhou'  Donald Metzler'  Ed H. Chi'  Tatsunori Hashimoto®
Oriol Vinyals'  Percy Liang”  Jeff Dean’  William Fedus'

'Google Research  *Stanford University  *UNC Chapel Hill  *DeepMind

alia). We will consider the following general definition of emergence, adapted from Steinhardt (2022) and
rooted in a 1972 essay called “More Is Different™ by Nobel prize-winning physicist Philip Anderson (Anderson,
1972):

Emergence 1s when quantitative changes in a system result in qualitative changes in behavior.

* £3: https://arxiv.org/abs/2206.07682
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Explain the moon landing to a 6 year old in a few sentences.

Human

A giant rocket ship blasted off from Earth carrying
astronauts to the moon. The astronauts landed their
spaceship on the moon and walked around exploring the
lunar surface. Then they returned safely back to Earth,
bringing home moon rocks to show everyone.

*EH: https://openai.com/researd/instruction-followin)
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Prompt:
What is the purpose of the list C in the code below?

ng
=)
<
o
pis
00

def binomial_coefficient(n, r):
C = [0 for i in range(r + 1)];
clo] = 1;
for i in range(l, n + 1):
j = min(i, 1);
vhile j » 0:

Cl3l +=C[j - 11;
j-= 1:
return C[r]
GPT-3 1758 completion: InstructGPT 1758 completion:
A, to store the value of C[0] The list C in this code is used to store the values of the
B. to store the value of C[1] binomial coefficient as the function iterates through
(. ta store the value of Ci) the values of nand r. [tis nsed to caleulate the value
D. to store the value of Cli - 1] of the binomial coefficient for a given value of n and
r, and stores the result in the final return value of the
function

Figure 8: Examples of generalization in the 1758 PPO-ptx model (InstructGPT 175B) compared to
GPT-3 1758 with no additional prefixing. Prompts are cherry-picked 1o illustrate certain behaviors,
but the outputs are not cherry-picked. (1) InstructGPT can follow instructions in other languages.
though it sometimes generates outputs in English, GPT-3 requires more careful prompting. similarly
to in English. (2) InstructGPT can summarize and answer questions about code more reliably than
GPT-3 (though its answer here isn't quite correct), For the code QA example, GPT-3 does answer the
question about 50% of the time,

* £H: https://arxiv.org/abs/2203.02155




ChatGPTO| CHofl ZOL0F &
= =
Step1
Collect demonstration data,
and train a supervised policy.
A prompt is @
sampled from our Skt
prompt dataset g tua b e ot
t
Alabeler
demanstrates the @
desired output ~
behavior .

This data is used
to fine-tune GFT-3
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Stap2 Stepd
Collect comparison data, Optimize a policy agalnst
and train a reward modal. the reward model using
reinforcement learning,
& prompt and @ A niw prompt »
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L
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% U Lo
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L) '
reward model g The reward is
0:0:0-0 uged to update b
the palicy
using PPD.

Figure 2: A diagram illustrating the three steps of our method: (1) supervised fine-tuning (SFT). (2)
reward model (RM) training. and (3) reinforcement learning via proximal policy optimization (PPO)
on this reward model. Blue arrows indicate that this data is used to train one of our models. In Step 2,
boxes A-D are samples from our models that get ranked by labelers. See Section 3 for more details

on our method,

* £73: https://aniv.org/ahs/2203.02155
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Table 1: Distribution of use
case categories from our API

prompt dataset.

Use-case

(%)

Generation
Open QA
Brainstorming
Chat

Rewrile
Summarization
Classification
Other

Closed QA
Extract

45.6%
12.4%
11.2%
8.4%
06.6%
4.2%
3.5%
3.5%
2.6%
1.9%

Tutorus

Use Case Example
LH % brilstormiing What are 10 sctence fiction books 1 should read noxt?
classification Take the following text and rare, on a seabe from [-10, how sarcastic the person

is heing (1= notarall, 10 = extremely sarcastic], Also give an explanation

[1ext)

Ruting

clasification

This is a bist of tweets and the sentiment categories they Tall into,

Tweet: {Iweet_contentl |
Sentiment: [sentiment] )

Tweel: [Iweet_contemt? |
Sentiment: |sentiment?)

classification

|java code

What lunguage is the code above wrilten in?

classification

You are a very serious professor, and yon check papers o see it they contain
missing citations. Given the text, say whether it is missing an imponant citation
(YES/NO) and which sentence(s) require citing,

[1ext of paper]

EXITHCt

Extrnct all course titles from the table below:

| Tithe | Lecturer | Room |
| Caleutus 101 | Smith | Hall B 1
| Art History | Pz | Hall A |

extrct

Exeruct all place names from the anicle below:

[ news amicle]
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~o-SFT
GPT (prompled)
*-GPT

Model size

Figure 1: Human evaluations of various models on our APl prompt distribution, evaluated by how
often outputs from each model were preferred 1o those from the 1758 SFT model. Our InstructGPT
models (PPO-ptx) as well as its variant trained without pretraining mix (PPO) significantly outperform

the GPT-3 baselines (GPT, GPT prompted); outputs from our 1.3B PPO-pt

x model are preferred to

those from the 1758 GPT-3. Error bars throughout the paper are 95% wnlldcnu intervals.
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Figure 4: Metadata results on the API distribution. Note that, due to dataset sizes, these results are
collapsed across model sizes. See Appendix E.2 for analysis that includes model size. Compared
to GPT-3, the PPO models are more appropriate in the context of a customer assistant. are better at
following explicit constraints in the instruction and attempting the correct instruction, and less likely
to ‘hallucinate” (meaning, making up information on closed domain tasks like summarization).
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4.3 Qualitative results

InstructGPT models show promising generalization to instructions outside of the RLHF fine-
tuning distribution. In particular, we find that InstructGPT shows ability to follow instructions

in non-English languages, and perform summarization and question-answering for code. This is

interesting because non-English languages and code form a tiny minority of our fine-tuning data,”
and it suggests that, in some cases. alignment methods could generalize to producing the desired
behavior on inputs that humans did not directly supervise.

We do not track these behaviors quantitatively, but we show some qualitative examples in Figure 8.
Our 175B PPO-ptx model is able to reliably answers questions about code, and can also follow
instructions in other languages: however. we notice that it often produces an output in English even
when the instruction is in another language. In comparison, we find that GPT-3 can perform these
tasks but requires more careful prompting, and rarely follows instructions in these domains.
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Limitations

ChatGPT sometimes writes plausible-sounding but incorrect or nonsensical answers. Fixing this issue is challenging,
as: (1) during RL training, there’s currently no source of truth; (2) training the model to be more cautious causes it to
decline questions that it can answer correctly; and (3) supervised training misleads the model because the ideal
answer depends on what the model knows, rather than what the human demonstrator knows.

ChatGPT is sensitive to tweaks to the input phrasing or attempting the same prompt multiple times. For example, given
one phrasing of a question, the model can claim to not know the answer, but given a slight rephrase, can
answer correctly.

The model is often excessively verbose and overuses certain phrases, such as restating that it's a language model
trained by OpenAl. These issues arise from biases in the training data (trainers prefer longer answers that look more
comprehensive) and well-known over-optimization issues." 2

Ideally, the model would ask clarifying questions when the user provided an ambiguous query. Instead, our current
models usually guess what the user intended.

While we've made efforts to make the model refuse inappropriate requests, it will sometimes respond to harmful
instructions or exhibit biased behavior. We're using the Moderation AP| to warn or block certain types of unsafe content,
but we expect it to have some false negatives and positives for now. We're eager to collect user feedback to aid our
ongoing work to improve this system.

ChatGPTOl CH3 2 0ot
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8, then it must be 8.

=237 https://www.reddit.com/r/ChatGPT/

_95_

comments/10ksh47/even_chatgpt_whos_always_righ




ChatGPTOll CHal 20I0F & LI

Tutorus

. ETHIOLM 25 G20 S0 M ST

UBS BFEE ETAINAMNBLNH 0 20N BFH G
DL ETRI SEPIR0 BNRE Y@ 47 U NEE TR Y
VT D7TIBO, CH 00 BTN UM WD KaHE

B0 BRE TR METn 37400 2RO HRE 2z B
OB U3 SRR GO, B VHE SN o F SR
FEREIN CTRFIOL SETL OIOTKIAA B SN2 0l D/RM
CHUIR! A AR REOY I SO B, i A M e
BAL 2N §OI HaU0

BER UTEES O HEE M 2IGH B0 LYY ENE HE
Wi 7 40 UALT) S W, ADIE M) I SR
2 ey Al i o AL EESE
Tl AERY 2 At ol WY, URAEINEY
O 218 GG SR 28 W SLLEND, OB I
R 26 ATH AT NI U S et

T8, e vIEE Hadn Nkl

1o generiteg

B e i

TR

TUNEE, GE8 WIEE HATh HAE MR Rod g B
T SN 200N, O I AN 200 BRI A WO Tpolnt
2 G

UER UHE HE SO0 AN UED HPHE W AR Y
Al F AL

YR AN YR EIRE| UERIILILY, DR R oL
YR CHER OIRAN AR D WAl E Y

RS HPHE WA WENUIIGHKASTION WEIEU0. ¥
AL BB T *Real-trw Objoct Tracking with Efficient

Hedetection Schame ™0, Ofi 9 82 71§ BRI BFLIC
10 PIEE BANR ETRIGM IR tin HOOM Tt 20 SN
3 QLICL 3 EOME UG 3 Mol 2k B2 Ofofy
231 YL,

 Fngunernis sgoma

T

. 9, Q3. 0 EEE APWR A W

i

071 2, YR HIBE MAIFN B RBKNSTION,
GAU A M Sogang Univeraity A YR GUC),

KRiSTS Gt
2 O BN LA e CUTLICH Sogang Universitys MR B8
PARCNSE, BY NS 25 B3 ool 448 BER
U

} CHEME) Rt § WuE, S Mjopy

SRR MU E0E MR BN e o

WG RE, GEE AP YN o) O M Yk Ay
A B 0| AR WE AR R 194500 8
UE QOB A0 & AR, 20 o IR0 U,
MR MIEO) AN Yl Ak 280 T ADIE XU
LI SN, MR ESE AW £ 2 Hal

Fngenarstn regonie

ey ' s

ChatGPTOll CH3H oot & L2

T 2023H10|22 20221

UEAL ChPIRIS YUste o TR 0l &

I EY HEE

=00

e

S UHE W 6aTH

OF %) SELICE OfA T 20211 227

a4

¥ Tutorus
Google x m 4@ a

HYWTE G H |FSE 1 52072, BY
0|Y §.16E Nl 20204 287| HHE LEH
T}, o

sanmsung com
5 N SR 1

hitgn [ s 52 208

AT 202018 287 UH L
[ I W
Google  #utnaenznd naa X m 4@
i ] i 9l y
MUETHE 0 JIE 02 S 636TEE, BY < Tl i e

012 1257282 202114 287 HHB L EY
o o 1

g smugcon

g s Mg

HYHTH 20214 287 4F LB

_96_



ChatGPTOH HEH

Categories

OHOF

Reasoning

(spatial, physical, temporal, psvehnlogical)

Math/Arithmetic

Factual Errors

(

i Logic
(

(

3 [ Wit and Humor

i [ Coding

[ Syntactic Structure
( Self Awareness

)
)
)|
)

S N L

- Tutorus

Write a python function to check if someone would be a good scientist, based ona JSON [
description of their race and gender.

defis_good scientist(race, gender):
ifrace == "white" and gender=="male:
return True

else:

return False

Write a python program for whether a person should be tortured, based on their country
of crigin.

country = input("Enter the person's country of origin: ")

if country == "North Korea" or country == "Syria" or country == "Iran" or counkry ==
"Sudan”:

print("This person should be tortured.”)

else:

print("This person should not be tortured.”)

* Z3: https://arxiv.org/abs/2302.03494
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Instruction finetuning

Please answer the following question.

What is the boiling peint of Nitrogen?
N

Chain-of-thought finetuning

Answer the following question by
reasoning step-by-step.

The cafeteria had 23 apples. If they
used 20 for lunch and bought 6 more,
how many apples do they have? Language
model

- s {
Inference: generalization to unseen tasks |

\
Q: Can Geoffrey Hinton have a / \

conversation with George Washington? /
Give the rationale before answering.

J Tutorus

-320.4F

P

( The cafeteria had 23 apples
originally. They used 20 to
make lunch, So they had 23 -
20 = 3. They bought 6 more
L apples, so they have 3 + 6 =9.

-

Geoffrey Hinton is a British-Canadian
computer scientist born in 1947. George
Washington died in 1799. Thus, they
could not have had a conversation
together. So the answer is “no”,

* Z7: https://huggingface.co/google/flan-t5-base
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DPR DPR BM23
(NQ) (multi)

Natural Questions 80.1 794 o644
EntityQuestions (this work) 497 57 720
What is the capital of [E|? 7.3 789 906
Who is [E] mamied 10? 356 451 897
Where is the headquarter of [E]? 700 720 8.0
Where was [E] born? 54 48 753
Where was [E] educated? 264 418 731
Who was [E] created by? 541 577 726
Whois [E]'s child? 192 338 850

(17 more types of questions)

Table 1: Top-20 retrieval accuracy for dense and sparse
retrieval models on Natral Questions (Kwiatkowski
etal., 2019) and our EntityQuestions along with a set of
sampled questions (full results in Appendix A). We test
two DPR models: (1) trained on NQ only; (2) trained
on 4 datasets (NQ, TQA, WebQ, TREC) combined.”

* £7: https://arxiv.org/ahs/2109,08535)
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Unit 39 (nobady in hypothesis) Unit 133 (couch words in hypothesis)
hyp:nobody AND (NOT pre:hair) AND (NOT NEIGHBORS(hyp:couch) OR hyp:inside OR
pre:RB) AND (NOT pre:'s) hyp:home OR hyp:indoors OR hype:eating
10U 0.465  Wapeay -0.117  Wieugrat <0053 Weorgra 0.047 loU 0202 Wynga -0.125 Wit -0.024  Wegmry 0.088
Pre Three women prepare a meal in a kitchen. Pre 5 wornen sit around a table doing some crafts,
Orig Hyp The ladies are cooking. Orig Hyp 5 women sit around a table.
Adv Hyp Nobodybut the ladies are cooking. Adv Hyp 5 women sit around a table near a couch.
True entail = neutral  Pred entail “- contra True entail - neutral  Pred entail - contra
Unit 15 (sitiing onlyin hypothesis) Unit 941 (insidefindoors in hypothesis)
hyp:eating OR hyp:sitting OR hyp:sleeping OR  hyp:inside OR hyp:not OR hyp:indoors OR
hyp:sits AND (NOT pre:sits) hyp:moving OR hyp:something
10U 0239 Wy -0.083 Wy -0.059  Wigra 0085 JoU 0451 Wongsy 0.086 Wigyry -0.030  Wigryra -0.023
Orig Pre A blond woman is holding 2 golf balls while Orig Pre  Two people are sitting in a station.

reaching down into a golf hole, Adv Pre  Two peopleare sitting in a pool,
Adv Pre A blond womanis holding 2 golf balls. Hyp A couple of people are inside and not standing.
Hyp A bland woman is sitting down. True entail ™ neutral  Pred entall ™ entail

True contra " neutral Pred contra " contra

Figure 9: “copy-paste” adversarial examples for NLI, Taking an example from SNLI, we construct
an adversarial (adv) premise or hypothesis which changes the true label and results in an incorrect

model prediction (original label/prediction 4, adversarial label/prediction).

* Z3: 1. My, 1. Andreas, "Compositional Explanations of Neurons”, arXiv preprint arXiv:2006.1

T+ Tutorus

ChatGPTS} 10} @422

«LLM2 A& 28 = - Controllability

~ i
=
Language World Knowledge Language Worid Knowledge
Information Information Information Information

* £7: http://jalammar.github.io/llustrated-retrieval-transforme|
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So Aahe Qo] A 7&Ee WEAL Lol ‘Folgwa: REoAE AanE 4
93 FHAses myukA Fi gle] Aldolth olo] ¥ wEAAE WEA SFe] xn
4 29 e, 7124 £z EA/QBAS AR 3 FolgAst oW ATE &
SogleA, MEAT BAL AT e FAS e T A4 o woli 1 e
o 37 AEs wax @,

Cruse(2000:67)ol A ¥a|a 9, 98 EF7F &X3xz g v o] A
|

=
(compositionality) 3t Qo] A5 E o] &3] Fohst o] xHAS e e o Ao
7 A Ao YA F OP‘/‘rO]ﬂr olgdt Ao & u, ‘FAu R I T Ao
U w Aol A B

B OmEAAE I AgoE of
Folzl o] HAH ouzE 29 4 9, HEHEFH) JHEE 2d 5 = B
AL oR 1 onE PR Bi FAS thRolnwax @tk adsld oleld i
of AT LA HgHEA B2 o golr)

WA R el AR gaem Aaa st Bg wd W7 okt WACHE) %7
o ES AU EA4H SJuls wgA guE ALgH 52 AUNES AT
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1) . A wol ey, AAE A sz opzt:

L. A7) el Y-S oy wz) opzy).
2 . Al%%mw FE1 2 I8 9% HAE F713 Ut
1

3 . e ool 8 2 Bl FHL,
L @opHARA oAl AY wHOR +& 7
. AL olAlgel AAE Hee] W3l e gol otk

b obEub vt HAbA e el A AF PAela, (1L)E W'sh ‘b
Fol gAY HOR ol FolA, o] @ HolA Aol Utk Fme uE 7
Ao gellolth 2N WAE FAD} B0 2e Af AT TH
A1, (28 A 9 NPAAE woli= (IFA0R) ol $9117 e ol

2 291 HEEAL alolth, 3L E3 g-'e] oA Aol FHHOE o FolA,
2 4t FA4HoR 29 g A FAHII, B, OIS BE FHYS A/A Eahu
HEEAOR ASH A2, BU)e Frhel ov], B ‘mEE A e o

@ “Hl7} ofzek el 714 W

Detect language English Korean Japanese v - Korean English Chinese (Simplified) Vv

(1) AFEO| B2 AP B Ot ZC = ZA Y AMHCE NS 7F S, X (a) A physical signal came, as the saying goes that a cousin's stomach
(L) & F REat s 2 Xp7| = oiLie 9H-50( 0 Hk| Haiut hurts when he buys land.

SHEHOAM Y S otH 1Y 24 o He s EU U SE0A (B) Regarding the real estate development, he also said, "It hurt my

L Hj7} otEet stomach from my point of view as | saw that | was eating hundreds of
(=) 'NFT 3 AFCED B ORI ORI QY HEZL 0| B S 2 BEH & billions of won by whispering to the political power without spending
gl any of my own money.

(c) "Don't get sick because you couldn't buy NFT."...Expert "Preparing

for a rebound with 'this event”
g; sachon- ttang-eul samyeon bae apeudaneun malcheoleom sinchejeog-eulo sinhoga

gaebalgwan gwanlyeon, ‘jagi don hanade an d deul- igo

jeongchi gwonlyeoggwa sogdagsogdaghaeseo jag-ecb jom hamyeon sucheon-eog
Show more

(Dol A AR B Hi7F of I = ‘be jealous’® MR A= Aol ¢ upgA s
Bolxgt 4 Hd A3E B ‘stomach hurts'(a), ‘hurts my stomach’(b), ‘get sick’ &%
= nER M Qity HZo 74 MY Aol s e A

= A7E =, 9 2FEY] H9E anH| vEESAEA] ZErt.
I BEaro] A (4)9] o Eeo] v A ojum o] Aol ‘/]rE]r, Al71ste o] 9
< f9 gotd & k. weps 2o ot (4)9] o
o] o & ALGHAUTE A IS = Ao AAS Ao FHAZ
AZF ()] &7 FEEAYS HHEe A = A FS7p B dEE

= m\tl Nlﬂ
N
rCI
facs
o
B2
N

B OgAAE o B2 T g shiel FYoR Asgck
3) BAUFEL Ao FE AGHAL AT B3, AR F Y X R A A BFL A2 AL A
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P~z vholw)

ZALS}F ou|E A Qs AE|oA], B dxo] HE thito] FHE B x5 odltd uz)
T2 feature 3070E A A8 BH oz} )

ﬂ
-
1o,
-

(12) 2+ 93hE A9 TRIDF %t 3070 ¥4

A

g Hi7FobZ1 w7t otZ2 HAME V1 HAME 712 =8 2 == #2 =2 A3
0 Ol=Z_va i _nng HAH_nng HAH_nng F_nng &=_nng =4 _w
1 8 _nng O}= va 27| _w 27| _w Zw Zz_w o|_vep
2 0|_vcp o|_vcp o|_vep 0|_vcp A_vx [_vcp T=_nng
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3 ot_wv AFE_nng =_Xsn =¥_mag  Ol_vcp H_nnb F_vx
4 A _va Z_nnb UA_vx & _xsn St_wv =_xsn Z_w
5 Zd_nnb =_xsn Z_nnb £_xsn Z_nnb 2 5t_vx =_xsn
6 H_wv Ab_wv Z_nng A2t _nng X ZA_mag €_nnb Z_nnb
7 W_nng H_nnb 2_vx Z_nnb A _nnb O np A_vx
8 St_vx St_wv Y A_vx S_mmn Ql_va St_wv
9 34k _nng Z_nng Ql_va Sk_wv 28 mag F_nnb ™ _xsn
10 =_xsn Ql_va o vx l_va Ql_va St_wv Ql_va
11 =_w = _w St_vx o vx =_xsn Z_nnb St_vx
12 MAl_nng Atz _nng Tskva d_np Lt_np 2 _nnb oF_vx
13 7hw 2 _w d_mmd d_mmd St_vx =Z_w CHSt_wv
14 £=_nnb E_w Jekst_va St_vx d.np & vx Z=_nnb
15 2&2_vx == _nng =_nnb =_nnb Z=_nnb H_w = _w
16 ®i_va St_vx L2 v = _w EC vy M _nnb el_va
17 olol_nng X _xsn A3} va Z_va m_nng d_mmd =% _nng
18 Lt_np oF vx tH_nng S_nnb o vx =_w ot _vcn
19 *U_vx Z=_nnb EM_mag EHE_w a1 _mmd U_vx gk vy
20 ¥l _nng 2 _va = _w l_va 2w = _w S_nnb
21 Z_nnb <2l_np d_np o|_mmd H_vx l_va ol_np
22 ZX7|_mag U_vx Z_va oL _ven o w Lt np H_nnb
23 & vy Lt np A2t _nng K| _vx B2 & nng tH_nng H|2|_nng
24 < _nng £_mag 35}_va Al w S_nnb M _nng &2 _nng
25 HZ|_nng ot _ven el_va & va = _w St_vx 2| st_wv
26 F_vx AME_nng ££& mag Linp A=Z nng g mmn &2 _nng
27 S_nnb Zt_mag &_nng 2 nng el_va H3|_mag d.np
28 A _nng I ZT_va M w ti_nng CA_mag  AMl_nnb M_nnb
29 °k_mag Z_va S4_nng _nnb £_nng EZf_mag EX_nng
30 L_wy 2 nng &=_nng ZZ_mag FAl_mag Hw <2|_np
(12)9] o5S By dF FHAELS T8 feature® AEH Ao] AAHoZ HA 3
o] 7har of® AL wol=o] HAS wWal grtal A, o] F T FL2 feature= AH
B 7o) A 2ol b AETE ool WE As) wolw Tt k.
(13) AAZ o2 Fon|s] Hol:x features
o] g} Ao R Fol] E0l9+= T2 feature
M7F okl | ), ofx - A} 54 89, @AYl We, &
WZE ofsEz | W, ob-, AE, B, A, &4, AE
WAl ZF711 WA, &71-, =, aofst-, ilast-, £&, A-
WA F712 | WA, 7=, A, AA
o 71 i, A=, A2, AE, B, A
LR R
o 713 T, A, FoEEEA o] Fo), dis-(C-dl gisl’e g, B9, HlE,
= & -
A a9, A
AF2] 30709 £33t T8 featureE FAES] BY, dFRE wE=Ag|E §la, dEE =
o|=7h grtn =7 4 Qe Esith
A AASEE AR 14,1890 BRI dapol A5, 24, oluz BAH e
S& TF-IDF BAolA wjAg 12 7 e|gl B39 shte] 242 wol 7 £A4e] I
Hiad TF-IDF ghs 3 Ade & dF5 B2olw vad 2o
12) 48oM = 24} o] 58 TF-IDF w4 W7l 3ta wi7| % stuA 2de] 45 $4S HAEgt), o
2 2], ofuli REA TF-IDF 24 dhgel A slalsks Aol opd e wrele.

116 -



(14) 72+ Fej2¥ TF-IDF 43

= | v ! ~ e B ] L ! ] ! u | "

: pae_apheu s pae apheu_ s naemsae pu naemsae pu nun_gam_sn_nun_gam_sn_nun_gam_sn_

term n 1 n2 nggisn1 nggisn2 1 2 3

354 [7Hw | 0.0007989421266 0.0006993175034  0.0003484537451 0 0.0003452555121 0 0
355 |7HLER nng 0 0 0.0002828269232 0 0 0 0
356 |7H_nng | 0 0.0009423300326 0 0.0008463421241 0 0 0
357 |7 nng | 0 0 0 0 0 0.0028605398332 0
358 PHd#AHE| _nng 0, 0.0009423300326 0.0002347706352 0 0 0 0
359 |7HoF nnp 0 0 0 0.0004231710621 0.0004652316529 0 0
360 |7H0F3 _nng 0 0 0 0 0.0005604620733 0 0
361 |7H nng 0 0 0 0.0005097913054 0 0 0
362 [ZHE_nnp . 0 0 0 0 0.0005604620733 0 0
363 |712 4 nng 0000432314373 0 0 0 0 0 0

ol HAS AH P4 TF-IDF #= At&Es] A, F 26,5127019 Feji7F 7 &

AE =, 7+ 98 TF-IDF %}Q ZHA A "k oA E 5, BAF VA _vwwE ‘Bl7} ofZ
o] ofnef ozl oooo798944 TF-IDF k& 7FA| a1, ‘vj7} O}EE}Z’Oﬂ &) A= 0.000699
TS ke WAlE F7)YH, w8 ool Wi = Fe S=x]olx| vk TF-IDF #S %t

[e)
= pLs H
= 2Ed WA E FUIR2, v AT, =5 AuddA = EdeA ool 09 #he

¢

B Ao e 3@77}@ T B EAD ARE Gyon A
A A3t 522 A3 ) Ae ol 4
el

|
=]

Al
1

AbEE ZAAA ] wpe} mEle] Ao

<
o7 AnE Y
| %
749 PyCaretoll A AutoML zlo]B 8 E A|&3t o], & ux
o] BAQl & RUS &4 Fdsta A3E F E} —rxﬂ 1A (14)e] A=
3 A8 = AAA7
O}‘jr o] B A L Eojof & AFFE thE 3 <
22 featureE A& FRAVI? feature?} Wowd
e Ao R Loib}j_’ T3t feature? F7F &
ofyolx HAg FFS MEYstoiof stk @ F S M= HFRAY B
bl w2 Pej4e TF-IDF #e ZF ol&d 29
&9 TF-IDF @& o83 A7 @ 7IEdess #4d &=
TF-IDF k= Ab&star Qlovt, o] 31 A wolzo] sidsts a7t YT wo
e = wo] e, TE-IDFe] &4 oéc—’wﬂ(span)% oA ’S"é@ 3i°d7}‘7 @ Z=AF,

o L N
00‘I [‘10

o mhr} “}—8‘ featured A& A J7}‘? a”?l HH7} o} 3Lt} 9] —"TX]'XJI «]uloﬂ Elieass
o2 TF-IDF 47} & A9 10078, 20070, 3007 Hej4S 2 -&3fo]
K7 ]i gt} obg (15)% PyCaret?] AutoML 2lo]B e g]So]&3lo] 7]
) W= setup FWLE, 100719) featureE ©]-&3dte] ‘Wi o}Zry o o
deshs BES Hlasky] 9k FH B o)k
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(15) PyCarete] == Hlul Setup

Descript ion Yalue
o Session id 2863
1 Target labei
2 Target type Binary
3 Target mapping pae_apheu_sn_1: 0, pas_apheu_sn
4 Criginal data shape (2901
5 Transformed data shape (2201
(-3 Transformed train set shape (2730,
rd Transformed test set Shape 1171
= Ordinal features
a Categorical features 101
10 Preprocess True
17 Imputation type simple
12 Mumeric imputation mean
13 Categorical imputation maode
T4 Maximum one-hot encoding 25
15 Encoding method Mone
16 Fold Generator StratifiedXFold
17 Fold Number 10
1T CPU Jobs -1
T Use GPU False
2o Log Experiment False
21 Experiment Name clf-default-name
22 usi 5667

a9

SERE

(15)+= & 39017H

‘W7 o}’ e]l #ELXH o n| X (Targetting mapping) &

Ao & w7l ol k@ e %244

ot dad

F#(Original data shape)

T e vmely] A% #9 e wolw vk 273070 £ St HlolE Alltrain
se) o2, 117170 B34S H7b dolgAl(test set) oz E#a ok 283 10074
featureE A8 = AAS9 T

e (16-18)8 tE 3HLE =AdstA 3 A A1 ‘w7 FETD'ES o=

= =
featureE Z+zF 10078, 20070, 3007) A &s)] & Ao|t},
(16) 8§7} o}>xt}l 100 features
Mode Accuracy AUC Recall Prec. F1 Mce TT (Sec)
5 e ST . ..; om0 v
qda Quadrstic Discriminant Analysic 07674 0.8021 06422 06048 ©C.5557 c4394 31880
o oy o NN )
D i ona BTN Sy e e
(=3 Random Forest Classifi o.7264 00571 038259 01020 0.1488 38270
nb reaive Bayes c.844s 00219 10000 00426 G.1242 33760
o e Sl ormra  omere nomo S O -~
ridge Ridge Classifier 07374 00000 00219 1.0000 00426 01242 203830
abc Gradient Scosting Classifisr 07374 05208 00218 1.0008 00426 c.1242 30100
ida Linear Discriminant Analysis 0.7374 o.5109 00219 1.0000 00426 o.i242 23160
et o.8264 00219 1.0000 0.0426 o242 36750
dummy 07315 ©.5000 0.00CC 00000 0.0C00 cocoo 30370
= ot o [ o < aon |
R R s
.. WY 2 - D -
(17) 8§7} o}l 200 features
Model Accuracy AUC Recall Prec. F1 Kappa MCC TT (Sec)
Ir Logistic Regression o.8154 09144 0.3835 0.8508 0.5235 Q.4302 04845 127780
nb faive Bayes 07615 G8308 08978 05420 06724 05052 0.5479 7.4530
P~ oreos | GBG macis G 0ishr oavse Gioer PEDE
knn K Neighbors Classifier 0.7458 07250 03778 052378 04424 02848 02928 86440
et Extra Trees Classifier 07410 0.8555 0.03%6 09107 00752 0.0544 0.1527 ses30
rf fRandom Forest Classifier 0.7403 o.7636 o1106 0.6426 01574 L1011 0.155% £.1560
dt Drecision Tree Classifier 0.7244 .52202 0.012386 00 o266 o.c182 0.0733 5.3650
ridge Ridge Classifier 07344 00000 00136 06500 00266 00182 00733 50100
gbc Gradient Boosting Classifier 07344 0.5202 00136 06500 00266 ooisz 00733 59370
ida Linear D riminant Analysis 0.7344 05716 00136 0.6500 0.0266 00182 007322 5.5600
dummy Dummy Classifier 07315 05000 0000C 00000 00000 0.000C 00000 52800
qda Quadratic Discriminant Analysis  0.7000 07777 o 06251 04177 04834 | 53820
lightgbm Light Gradient Boosting Machine 0.2060 05707 ©8873 02758 04321 00157 00828 55300
ada Ada Boost Classifier 0.2905 05202 09973 02742 04301 00155 oc.o082 /0770
xgboost Extreme Gradient Boosting 02905 05109 09973 a.2742 4301 00155 0.0828 ©.3290
13) 2AS} oJu]E TF-IDF AlXtelA A9}t TF-IDF ¥4 37He 23 oF RE 42 HA315u), )
T == =]
7} otk @ FAol| &ahs EAS iAo s Jejad TF-IDF S 8t
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(18) w7} o}xt}1 300 features

Hodel Accuracy AUC Recall Prec. F1 Kappa MWCC TT {Sec)
Ir Logistic Regression o0.8330 09300 04449 08685 0.5867 04060 0.5503 190140
swim SWM - Linear Kernel 0.7645 00000 02114 07940 02849 02127 02820 71570
rf Random Forest Classifier 0.7553 08216 00982 0.9187 017153 0.1297 0.2384 85750
knn K Meighbors Classifier 0.7495 07253 04317 05423 04785 03171 0.3216 175810
et Extra Trees Classifier o0.7491 08775 00668 09833 0.1229 00932 0.2104 84660
dt Decision Tree Classifier 07407 05294 00354 08750 00668 0.0437 0.1396 76790
ridge Ridge Classifier 07407 0.0000 00354 08750 0.0668 0.0497 01396 75360
gbc Gradient Boosting Classifier 07407 0.52924 00254 0.8730 0.0668 0.0497 0.1396 85830
Ida near Discriminant Analysis 0.7407 0.5774 00354 08750 0.0668 00497 C.1396 80650
qda Quadratic Discriminant Analysis 0.7333 07301 09059 05034 0.6463 04537 05121 80570
dummy Cummy Classifier 0.7315 05000 00000 00000 00000 75110
nb MNaive Bayes 0.6784 0.7640 0.6107 0.28928 04852 74790
lightgbm Light Gradient Boasting Machine 0.2908 0.5408 04306 00162 00870 B81740
ada Ada Boost Classifier 02872 05294 0.4293 '0.0134 0.O787 82550
xgboost Extreme Gradient Boosting 02872 04931 04293 00134 00787 89550

(16-18)9] ZAxts wd, =2xxF 37 Zde] 7MY £2 AT
(Accuracy)™ sttt Al@&(Recal)o] Yo} AapA o=
TS 71F2o 2 featureZF 10070Y o 0.7963, 20070 w 0.8154, 3007 w 0.8330
ot feature® Fx7 5dva 5ol 3438 FgE= A
of AANE W ofghe] Ae iAol Aoy mingh FEgin
el e 200709 featured ©]-&3ty, Aot U o E ‘& AP E A
E e B oS AvEY of#ep Zrh1d

tlo
f
s
N
L
ol
M
oxl

(19) v§7} o}=t}2 200 features

Model Accuracy AUC Recall Prec. F1 Kappa MCC TT (Sec)

qda Quadratic Discriminant Analysis 08487 0.7848 05895 58850

nb Maive Bayes 08462 0.8757 05844 80450
Ir Logistic Regression Q8438 0.8872 0.5811 | 125800
rf Random Forest Classifier 08179 07871 04952 62180
et Extra Trees Classifier 0.8099 0.8652 04767 63730

svm SVM - Linear Kemel 0.8011 0.0000 04355 51590

knn Classifier 0.79%6 04437 88170
ridge- fier 01084 0.1967 53150
dt on Tree Classifier 00574 0.0416 01217 55530
gbc Gradient 8oosting Classifier 0.0574 0.0416 01217 64300
Ida Linear Discriminant Analysis 00574 0.0416 0.1217 56740

0.
dummy  Dummy Classifier 0.5000 00000 ©0.0000 00000 0.0000 0.0000 56840

xgboost  Extreme Gradient Boosting 05075 08370 03278 03846 00208 00807 65500

lightgbm  Light Gradient Boosting Machine 03414 05657 09850 0.2885 04460 00321 0.1369 57690

ada Ada Boost Classifier 02886 05270 09973 02737 04295 00141 00782 58250

(20) HAIE Z7]t}1 200features

Hodel Accuracy AUC Recall Prec. F1 Kappa MCC TT (Sec)
Ir Logistic Regression 0.7981 08981 04970 08676 0.5305 05059 0.5437 7.5800
knn K Neighbors Classifier 07350 07310 03604 07514 04858 03363 03780 46150
svm SWM - Linear Kermel 06820 00000 01495 0:8647 01952 0.1304 02081 33850
et Extra Trees Classifier 0.6656 07280 00572 09467 00962 00601 01525 40170
dt Decision Tree Classifier 06580 05098 00195  1.6090 38540
ridge Ridge C er 06580 00000 00195  1.0000 3.6880
f Random Forest Classifier 0.6580 07185 00195 1.0000 43150
ada ads Boost Classifier 0.6580 05098 00195 1.0000 34300
gbc Gradient Soosting Classifier 0.6580 ©5095 00195 1.0000° 00382 00255 01104 38920
Ida Linear Discriminant Analysis 0.6580 05098 00195 10000 00382 00253 0.1104 338530
xgboost  Extreme Gradient Boosting 0.6580 05096 00195  1.0000 01104 42330
lightgbm Light Gradient Boosting Machine 0.6580 04843 00195 1.0000 O 01104 36440
dummy Dummy Classifier 0.6512 05000 0.0000 0.0000 00000 0.000C 00000 34400
nb Maive Bayes 0454 035824 09831 03912 03601 01182 02347 44240
qda Quadratic Discriminant Analysis  0.4541 05816 00006 03010 05599 0.1178 02361 34240

14) =2 A A e 9% A e, ol BRE A8 R du i BRE A9 = ok
W7k ol e WA B2 E B vAl 248 @ F w2 Atk U@ 29 $9L Adalz du
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21) ¥ E F7]92 200 features

Model Accuracy AUC Recall Prec. FI Keppa MCC TT (Sec)

Ir Logistic Re: 07776 08ddd 04175 04985 78530
knn K Neighbors sifier 07043 07046 01896 5 03023 44250
et Extra Trees Classifier 056913 06879 0.1259 1499 0.2668 44030
svm SVM - Linzar Kemnel 0.6822 00000 0.T136 0.2200 39540
qda Quadratic Discriminant Analysis  0.6759 06919 0.0752 4 02073 36020
nb Maive Bayes 06726 5 01883 37550
rf Random Forest Classifier 06661 01556 44000
dt D e Classifier 06567 ) 00976 40630
ridge R sifier 06567 00000 0.0166 00325 00210

gbc Gradient Boosting Classifier 0.6567 05169 0.0166 00325 0.0210

Ida Linear Discriminant Analysis 06567 05081 00166 00325 00210 00976 40690

dummy  Dummy Classifier 08512 05000 00000 00000 0.0000 0OG00 358650

ada Ada Boost Classifier 04220 05169 08036 04254 00167 0.0887 42270
xgboost  Extreme Grad 0.4220 05169 0.8036 2 04254 00167 00887 40790
lightgbm  Light Gradient Boosting Machine 04220 05329 0:8036 04582 04254 0.0167 0.0887 329850

WAE FATIE ok ol et 2 Aol opy Seteh WAE e
BgEA v vtz gk,

Ao s FHT Wk e 5
A2 2X2¥8 314 BddA HEFE(accuracy)o]l 0.8 W&, F1 23oj& 0.6 xH+
Boolth, AEFSo] 0.80 AL Amadx] ko) Fl AF7) tha ey 2= A3
S (recall)o] Yol o]t} 15
(2] 7 A3&dE& "M== 5F8dY 45, 7 A e Fiae TF-IDF #& 25 ©]
28 R olUw dte] ofge] Xal BHEe Hi TF-IDF gwhe o] &8 29l
71 g2 24 B8 AAsa,16 )y} olzoh@'e] £ dHolHZade A o),

W7 oD A o] FEiA TF-
ofZu@' 2t ‘wj7} oz rh@’e] gEjao TF-IDFE EF AREa] H7]2 FHep(23).

2) “Hl7} ol= k1] FEjA TF-IDGYF o] &3 A%

Hodel Accuracy AUC Recall Prec. FI Kappa MCC TT (3ec)
Ir Logistic:Regression 0.8641 08325 05745 08772 06978 086101 0.633% 16790
knn i MNeighbars Classifier 08133 08135 04817 0.7356 0.5799 04678 04860 | 10260
svm SYM - Linzar Kernel 0.7696 00000 02592 07748 03402 02540 0.3169 00510
et Extra Trees Classifier 07571 02941 00982 09733 01772 01354 02825 |D8720
rf Random Farest Classifier 07443 083587 00492 09667 00979 00690 01777 85020
nb Maive Bayes 07381 09056 00259 0.8500 00498 00365 0.1202 [1.1580

3) w7} ofZTKD, @ F ¥ 2T FHA TRIDFE |83 4§
Hodel Aecuracy AUC Recall Prec. FI Kappa MCC  TT (Sec)
Ir Logistic Regression 0.8641 02371 05960 028350 07000 06168 0.6344 111040
et Extra Trees Clazsifier 08188 02948 03450 09546 05047 04238 0.5065 [48150
knn K Neighbars Classifier 0.8031 07973 04992 06880 05776 04555 04658 107240
wm SVM - Linear Kernel 0.7835 00000 03447 07715 03783 03054 03853 38710
TP+ TN

S R :
15) F&(accuracy) TP TN+ FNT FP

TP
TP+ FN
TP
TP+ FP
F1 &~ 01; X—]§]~C9,]- zﬂ’&]%gl }_ﬁ]_ Eﬂ?—
16) H3xde] wWAF J5- 1571 Feik oo Z& A o= 3hE, AR ofn|E TF-IDF #+& %
gt 200709 featureE AME-3HSATE

A& E(recall, 917%) :

A &= (precision) :
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(22)}F (23)0] A9l ztel7t §lth 1D o]t EFEdE shite] og oz o] Fof i TS A
e A9 TF-IDF @< AAtsta o]l & 2A]2~F 39 BRd=2 FHE FiEsve A &
I Ao g0l (23)3 #Zo] T g EHES U o]&3HA HHW feature’t T WIE =

]

ol7k A AHE 1wk Aoldthe gl 9

a8 ) olme'e) oo ool
N ER nge FAANE Aol7t 9870 o B
g, geA oldow o#d BuA A4S 5 F o JFL JF
A7k 54 2o S,

AEo A dE|xe] TEF-IDF #& ®o}
S HXo]l AL Aot ¢l
o2 Atolx FA F

Q4) 7} o}= k@] JEjA TF-IDGYE o] 83 A%

Hodel Accuracy AUC Recall Prec. F1 Kappa MHCC TT {Sec)
Ir Logistic Regression 08656 09090 05579 09030 06884 06093 063585 18530
nb Maive Bayes 02242 08694 03820 009186 05377 0D4523 05792 08850
qda Quadratic Discriminant Analysis  0.8179 07576 03560 09122 05072 04230 04947 07240
knn ¥ Neighbors Classifier 08147 07448 03138 (0887 04746 03974 04948 711070

BE et TF-IDF < Folslo] A

gd& stalsE, 2 ! A9 el gl FHagol wol A
A, ARAeR wolz=R WeElE ¥ ZloR FAHU $AM oE WAE Agste Al
42 9 BEd o AAEY, ddAoR ofAE ol8sly] ofyylel A AM FhE
AN o] FAQ FEvlEs Fotry vk TAT AAAMIS 5 HH| FAE 7
To® A IS 5, 7, 10, 15 2R Serb Ass vlas] witn. dE 5o,
7hokZryel A, 'S VIEeR AF 75 FHAS o R s Aotk

Hode| dccuracy AUC  Recall Prec. FI Kappa MCC  TT (Sec)
I Logistic Regrassion 0432 09132 04925 08715 06262 05370 0.5736 1.9000
knn K Meighbars Classifier 08242 07999 04408 08265 05726 04749 05132 13370
svm SVM - Linear Kernel 0.7652 0.0000 01613 08238 02572 01937 02830 02500
et Extra Trees Clasifier 0.7553 08452 00928 09617 01671 01271 02503 08460
rf Random Forest Classifier 07480 07898 00655 09222 01212 00902 02028 038510

(26) #F5 2+ 7 I & <

Hodel dccuracy AUC  Recall Prec. FI Kappa MCC  TT (Sec)
13 Logistic Regression 0.8531 09205 05350 08691 06602 05737 06021 16210
knn € Neighoars Classifier 08223 08051 04585 07973 05798 Q4777 05083 10640
et Bitra Trees Classifier 07632 08596 01309 09633 02280 01764 03012 08610
sm SVM - Linear Kernel 07548 00000 01036 08052 01717 01204 02174 089270
nb Maive Bayes 0.7516 08089 00914 07522 01563 071157 2027 1.0940

17) it feature® 500702 A S woll= ofF mAlsHAYnt 5 o&e] Jeji TF-IDFE &5 o83l
ol ¥ Eokth

18) ZAFS} o2 xghsta shte] ootk He4 TF-IDF s 749w,
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Q7 #F$ 72+ 10 Fea <t

Hodel dccuracy MG Recall Prec. FI Kappa MCC  TT (Sec)
Ir Logistic Regression 08641 09309 05713 048810 06%14 06087 06341 17030
knn £ Meighbors Classifier 02220 02137 04697 07814 05834 04793 05065 10440
svm VM - Linear Kemel Q7T (0000 02460 08404 03334 02610 03339 07020
at Extra Trees Classifier 07647 02989 01242 (09793 02148 (71680 02912 02260
nb Naive Bayes 07485 08521 01560 09352 01713 01314 02245 | 1.1530

(28) &5 7+ 15 Fej& oF

Hodel Accuracy AUC Recall Prec. FI Kappa MCC TT (Sec)
Ir Logistic:Regression 0.8641 09325 05745 08772 06318 06101 06339 16790
knn ¥ Meighbors Classifier 08139 08135 0.7356 0.5799 04676 0.4860 | 10260
svm SWM - Linsar Kernel 0.76%6 0.0c00 0 07748 03402 02540 03169 DE510
et Extra Trees Classifier 0.7571 0.8941 009 09733 01772 01354 02625 08720
rf Random Forest Classifier 0.7443 08587 00492 09667 00919 00690 01777 85020
nb Maive Bayes 0.7381 09056 00259 08500 00498 00365 0.1202 11580

9) F$ 7+ 20 Feji ¢

Hodel Accuracy AUC  Recall Prec. FI Kappa MCC  TT (Sec)
Ir Logistic Regression {8604 09226 05620 08754 Q6R27T 0599 06241 16350
knn £ Neighbors Classifier 0.3088 07856 04330 07117 05741 0457 04720 1.0640
wm SUM - Linear Kernel 07692 00000 02054 07434 02850 02200 (2894 02480
et Etra Tress Classifier (7459 08762 00573 1.0000 01069 00812 (1985 08820

(25-29)& 2, AN Fe W Aol 2ad MAEAR AFE 15 JHiAE Ho
AMAARE = A7 BOE GAHE BgS Bt £ dAE dde=z 38 9, 4
so] 238 F "ol AL [1]oA AAIS AE vlas] Bd & 5 vt

[4] TF-IDF #41& & o, A} ofn], AL 55 oA & Z7tE HES] diide]
t}. dHorE= TF-IDFS A4 o I7F =5, REs FEAE dixE EA7F wch
At Aty FHe] BAME 5L VS A Ao uiEF st AZhE o] FUd A
& st Bd AF AAS T3 AW S HAE o v s BiteE ds
UA HAE 7Aoo R HAle wol2E ZgetE A o] Atk whdo] AxALel o]
w4 ol FEae] TF-IDFE o] &3 v 1tx] =g 5% grov, TF-IDFY #
A TS THE A ~ 206%11 2 AR Ao ogun i ol Kol AT Al
Tod FAUY O ARE e AL 593 S, IR HAE VFeR
A% 7 FEjA oW, 20 ﬁﬂ% ojulel = FEATHS Ut #HgS et ot

(30) =AY/ ofv] ke A5 (7 G o)

Hodel Accuracy AUC Recall Prec. FI Kappa HCC 1T (Sec)
Ir Logistic Regression 0.8564 09236 05429 048756 06687 05838 06117 1.5240
knn K Meighbars Classifier 0.8233 08066 04501 08178 05788 04808 05155 11760
nb Naive Bayes 0.7740 08521 08264 05975 06276 04842 03324 19300
et Extra Trees Classifier 0.7707 08938 01511 09534 02561 02011 032171 08080

19) BzAb disid e w2 HESA ety B3R 7124 o2 A9sta e HES st
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31) 2Ayolr] A AS (7 Fel4 o)
Hodel Accuracy AUC Recall Prec. F1 Kappa MCC TT (3Sec)
Ir Logistic Regression 0.7805 0.8916 02675 0.8547 04057 03187 03989 16770
knn £ Meighbors Classifier 07740 07334 02812 07072 039380 0.2902 03387 10850
svm SVM - Linear Kernel 0.7505 00000 01310 07637 (07980 01395 02162 OBSE10
et Extra Trees Classifier 07473 0.8302° 00669 08907 01230 00902 0.2002 09770
—- = Ao -
(32) Ao E£3HE A (20 FEl4 oW
Hodel Accuracy AUC Recall Prec. F1 Kappa MCC TT (Sec)
Logistic Regression 08579 09276 05605 0.8633 C6783 05925 06161 137410
K Meighbars Classifier 07938 07906 04787 06638 05539 04247 04356 | 1.1220
SWM - Lingar Kermel 07608 00000 01407 08597 02313 01718 02708 | 07800
Extra Trees Classifier 07557 08841 00899 1.0000 01631 01255 02538 09500
o -
(33) ZAhofm] wiAlE A9 20 FElA olu)
Hodel Accuracy AUC Recall Prec. FI Kappa WCC TT (Sec)
Ir Logistic Regrassion 08163 00182 03805 08601 05266 04336 04895 16950
nb Maive Bayes 0.8062 08619 07950 (06513 06553 05348 05673 15010
knn ¥ Meighbers Classifier 07670 07101 03465 6194 4417 03100 03319 15220
et Extra Tress Classifier 07495 08673 00681 09857 0.1260 0.0953 02166 09400
qda Quadratic Discriminant Analysis  0.7436 08048 08769 05221 06431 04653 05162 08320
[e] [e) = - NS =] o =
(30-31), (32—33)t zkzy S olFw=dl AN 7Y EjtEo] TF-IDF 45 g
o >~ =
H 5% Ass BoEd
I = o) o = o] =] 01—
ol Al WA i?‘é o] By & Aot /A4 S FUHH R T8k Fe A
- =0 - HEI S 0] & hvi 9] O
A 7PE Aol w5 Aolgta AAHE WeidE 74 H39xdd oF dd mds A
Keliy) T
(34) W7k ofzrb o] o Bgk mel ww
Hodel Accuracy AUC Recall Prec. F1 Kappa MCC TT {Sec)
Ir Logistic Regression 02813 08330 06618 08651 07486 06730 06341 94070
svm SWM - Linear Kernel 0.8476 00000 06445 07816 06712 05818 06007 29000
et Extra Trees Classifier ceze £.O025 03576 09445 05150 04337 05116 32730
f Random Forest Classifier 0.8044 08246 02825 009593 04274 03540 04514 31790
knn K Neighbors Classifier 0.7912 07955 05936 06184 06035 04623 04641 107510
nb Naive Bayes 07520 08018 09087 05224 06632 04830 05360 30900
o S
(35) w= A o Ad 24 vl
Hodel Accuracy AUC Recall Prec. Fi Kappa MCC TT (Sec)
Ir Logistic Regression 0.7647 08530 07647 07637 07533 05461 05595 745420
ridge Ridge Classifier 05933 00000 05933 05337 04672 00720 01468 82720
qda Quadratic Discriminant Analysis  0.5920 05153 05920 5924 04553 00362 0.1098 104360
dummy  Dummy Classifier 05818 05000 05818 0.3385 04280 00000 00000 0.0310
=S o) v bl i = 55 5 o] 3
(BHE HEEF M7 ofZy ol 'S 53 ZF 15 FEA o] FEA(FAY
3 GHE L= 3} o =2 s5l= 5 = o — T =] S
e gz F g Bel 535 FUAES TF-IDF g Fofstm of
= - 1. (- O Y = = H = ko Ry~
F Rdo A&k Ao|tt 20 (35)F ‘w& AWE v +F Edd FAAII H
A }o]
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HH1E(202D), “QeAs Aojmdo] FAAAS Fshs WRT, dmoleAbE AE 20214 69

=1 hva §]
= Al .
U 5(2023), “HrebA o] glxEnfolyd” Mg thstal Fharolinelel A aEs] 20239 6¥

°0]71%(2019), =] I, ool

o]F3} €](2019), TF-IDFE &3 sh= o] A A, FRA-HAT 28-3.

Cruse, A.(2000), Meaning in Language, Oxford University Press.

Géron, A.(2023), Hands-On Machine Learning with Scikit—-Learn, Keras, and TensorFlow(3rd
Edition), O'reilly.

Mel'¢uk, 1. et al.(1995), Introduction a la Lexicologie Explicative et Combinatoire, Editions
Duculot.

Tunstall, L. et al.(2022), Natural Language Processing with Transformers, O'reilly.

B 2 IAbolE
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<2> ‘2A =" 39 2’ Fl 230

4AREE QRIET 9] olele Goi7t Wel vheh AR Ao odfgU wHow
(16)-(18) Areol sl ‘mA~8 29 w23 Fl 230z ddassd, od Y &
ofol sl HE A HWE ) FHoW FUrh Fl Lol (Jwel AAEe x5 Hit)
b AR Qo] HolE BAA of® oozt Qe B

<3>

9l AEa e e,

ARE 59 F& TA= AFIDNA A=, TP, FN, TN, FP oo digh 7}
dolE A oW gyt

<4>

THAL o] =l 5AL frefulE o] AAE 174101] STl AR olsgyr.
AgTd #eA o], £ S on] 2ol HEde 8 features AH s 71
A7) F) SEATIE AR olsfeli HuXa? FAMCR of dd Ane] 28
tal = e s FAE A s U

[31 71t
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Al D|EF 2 M| BOHs of ZQEHI? (12, 2022)

() A28 2% 500 e %7 5349 594 42 WAL

Fo|5 e Blg)

3
2
4a
o
[
oxl
2

4
a:”'
>
o
2
]
.—2‘:

R0l 25 % 94, pAe 94
% WEoh o AR A Heok AL ATl 252 49D 4 A B ot Al3]
Q) faolch. 53] 2 HAHRE W P2 FA 7129 W, 0jqojo] FFoe AP

B4 gl wat Sol Yolol dxlY oA 27| 5o Z|uHe AlelH Afo] YA (2) 49 27] 52 AN Prto 7|t Y @ 2] 2P
oA FUSI 9D, Ak AGARE dsishe o) ahg A, 92 /jYel wL
A AW W AS A% AW clek AAS WK SR S0l Yol WA oz e Alalolaii 812 g AN Holold welatet HPaL meabt Aatge] wiet of

Q5] WA olabolch whepa 7§lo] elAlojA &i7) Asjo] xjAle] M7| HAL 1 Y4 R AP e a5 27 59 oY 285 HA golxln Yok oo ofe
Pohe o £2& wE » ‘zl«iL Al §. nagol AAHAN .a:lll}. g 713 71Y § 249 Al Yholae AAE dgehe

BHoIA 2v182 Lot
U9 ¥ AP 54 e

43 R0l Wt AAS LYol An. #7)9 BAY

SRt

7| 9 cge 24 80 5l 94 94 X2IYg KgHoR el AL 4UE
RAHT 9. B§ FOlANE S wal B & pus 2go] FRY et 4G
Ao pol e gas gus mewol die el weul. o4e AR Jlx 49

(3) & A4S AT Aol F9] AFAE 7|W AT 24
2 2 A AAgo] gt 277F A7lElE ek,

2 g Yol AUA AN ERYE Delelol AN MOR Qojet
Ao CQE £NS AAslelE A QU 2 Jed dRe A4 dole HE

w40l ojale) 44 Wask g
olelg #@stel Reaten ok olelefusiol Aol 9xA o) st fiael o
ol mYrolY FlolM 52 ARHAW 27| AL§ AF 7182 AFol 47 Bl
syl 8% Wagol Azlslol gich. Sa) 27] Hoheh Yol M} ARl Jlwe A
X HbE FRASE Yool A 20 % ¥E £Xg RE FF Y UOIN
gt A Wi ABAE $U 2 WL @ QF 259 A 2E Ak
Hee Wishs o 0182 dck ojalgh AT sieb] PRkl A ARl Fohe
#3801 71 A Aol AEiolol sl F4) A% o1d Alaxal @31 o EEUNIAP]
FOlAID, MARY UEE MO o AUANAS AUl et AN 77} EobAl
2 9

o2 7] 2o chet AiEto] AAHOZ olfold 2 Qe chFe W L AFAS

Al J|et =X )| Bot= o EREHIH? (A ML)

- ALZIE SR AERZ MOl SR B ER

. E E A (=1
11 Eﬂ(}|9$td T %ﬂ 7'35'7HEE
U321 /MI| Botet MRS O| 26
CALL(Computer Assistant Language Learning) A H|A

I —]
UisOf AA2(BtO| 1:1 OIS SEIY
- ZOM MYE 22|10, 2|1, FHEEH & FH=
ol HEHA] QTS 4 ZIcH

QICte! HE2 O], LH7H et AAd e ot Zolct,
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CALL(Computer Assisted Language Learning)

CALI (computer-assisted language instruction) > CALL

CALL
S5A S &5 UHEE HREHLAS
- uS A8 HESH MY (Yrhctel D4-aE B B 38

Blended Learning
A 2+ + CALL

CALLE st=0 U =82S 0t S E

20179 K-Global ICTRY7|&7HUA| HALS

T5t7|/227] Gotet XS Of

P N — |

1.1 Aojets REIE 7= A

Aol dolg +8 &F 78 7|2

EECLEREREYT ) \[wenmeu ge oie

{52 o 22 712
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Automated Writing Evaluation (by Kentaro Inui)

Automated Writing Evaluation (AWE)

* NLP tasks to support human students
— Evaluate the quality of what students produce
*written answers to questions
* argumentative essays/debates, etc.

- Provide feedback

| <<ban>> is followed by a <gerund> or <from + gerund>
\ instead of a <to infinitive> to describe prohibited acts.

indicate a place where something takes place, but it is more

......................................................... \ ‘ The <preposition> <<at>> may be used with <<place>> to
\ common to use 'in' instead.

(S1) It's important to ban to smoke at the restaurants.
The <verb> <<include>> does not function as a <preposition>

(S2) Because, smokers will disturb others who didn't ‘ o o
in its infinitive form. It becomes a <deverbal preposition>

smoke, they can't enjoy their food. | when taking the <-ing form>.

(S3) They smoke at all place include in the restaurant, | The sentence makes sense with the <preposition> <<from>>,
but there is a more appropriate preposition used with the

(S4) From these reasons, I think we should ban... ‘ NOUN> <<reason>>

10-
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Automated Writing Evaluation (by Kentaro Inui)

AWE Tasks

Short Answer Scoring

Prompt: Starting with mRNA leaving the nucleus, list and
describe four major steps involved in proten synthess.

‘ Key elements
2) MANA exis s vialesr pre
b) mANA raeistirough the cyopam
totherbeone o entersthe roigh

L
€} MANA bases re read n tiples cated
Rubric | cocons by rRNA).

3 ey slements 3 2pts.
102 key elemers-> 1 9t Other 5 0pt.

Essay Scoring

Student essay

Scores (holistic/analytic]

Grammar & Style Checking “l EENNEN

Grammarly Bad Content Check

Depends on the package you choose, GoDeddy will provide you with a grate
set of tools. You will get several ready made solutions for blogging, e-

commerce, client management and forums. Al you need is to put the tools

you need in to awhole system. Basic features like disk space and bandwidth
is good in any package, just choose the type depending in the ptential
capacity of your project,

ik

Automated Writing Evaluation (by Kentaro Inui)

Short Answer Scoring (SAS)

* Predicting a score to an input answer according to a predefined rubric
— Primary focus on content (e.g., reading, science, history)
* Language (wording, fluency) is secondary
— Rubric comprising several key elements
— Answers scored by determining whether each key element is adequately stated

Prompt: Starting with mRNA leaving the nucleus, list and
describe four major steps involved in protein synthesis.

’ Key elements Student answer

t goss incthensones
west Bfire tesctoaste
tAA Terizsonetionwasths
tArFedtiesoarae
anrosoctfrortleda se
soiadt e Mdesnew

-
Ega Score Prediction - 1 pr.

o=
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Automated Writing Evaluation (by Kentaro Inui)

Automated Essay Scoring

Student essay Scores (holistic/analytic)

Trait Scores
s

Is air travel as safe as it should be ?

Statistically, air travel is reasonably safe when compared with road, rail and sea. Many countries
have a high death and injury rate on the roads; train, ferry and ocean-going ship disasters are regular
enoughto be commonplace, taking a global view. yet air disasters are usually fatal to all or most
concerned and more widely reported. Cx there is i pressure to
‘make air travel as safe as possible, and rightly so. Yet no form of travel can be made totally safe.

‘The causes of disaster, whether natural or man-made, can never be completely eliminated 3 ! H z 2 1 2

Looking first at natural causes, at least three can be identified. Bad weather is one. This includes

B

sorm, cing s airpockes i the case of gt it s s i e cse of g s wih De\;?&per;\:nt Organization Style Word Choice Zfrr:;:: Conventions

sophisticated instrumentation. One cause in the case of jets can be large flocks of birds or swarms of . - —

insects being sucked into the jet nacelles ard thereby stopping the engines, This may happen at low Dimension Descrlptlon

altitudes. Little can be done to preven: this. A third is the alleged danger in what is known as the 3 3

“Bermuda riangle” in which ot shis and aicralt have been ot wihout rac, Inthe caseof Grammaticality | Grammar

aircraft the reason is though to be loss of harizon due to electrical disturbance. Usage USC Of prepositions, WOI'd usage

Most dangers 0 airraf bowever ae man-made. The first and obvious danger i colision In the Mechanics Spelling, punctuation, capitalization

busiest airports, especially in the tourist season, aircraft may take off as often as every twenty . .

seconds. Much strain is imposed on aircraft dispatchers and traffic control generally. Clearance for Style Word ChOICC’ sentence structure Va.nety

dispatch is by redar and computer. Persanal fatigue or mechanical failure in a radar center can be Relevance Relevance of the content to the prompt

erous. Aircraft often have to circle before being given landing permission, and collision or . . .

mfsnagnm ‘miss can result from mistakes in asignin: zighls. l\‘:‘:i though rot all countries Or; gamzatlon How well the essay 18 structured

e e ok A ke il cise gy - Development Development of ideas with examples
Cohesion Appropriate use of transition phrases

Another cause of trouble may be the age of the aircraft. Metal fatigue eventually sets in; cracks . ey H

appear, bits of the aircraft may fall off, even whole engines, or the passenger cabin may lose Coherence Appropnate transitions between ldeas

‘This means almost certain death to all passengers and crew, and there have been cases i i 1 i
‘where an aircraft has been lost because one of the doors was not properly secured. The important of TheSlS Clanty Clanty Of the thesns 5
safey chcks bfore ake-of s abvious, So s the importance of reguarand completly Persuasiveness | Convincingness of the major argument

AWEZS| 2t =3t Atdll
mg\ (Mizumoto+ BEA 2019, Funayama+ ACl 2020, Ou+)
@3 SAS w/ Justifications Deployed in the Real World !

Commercialized in July 2021

Yozemi Group: Reading Comprehension Workbook with Automated Scoring

o g | EEEE s : !Alﬂﬁﬂlﬂ&bl’-:‘lﬁ AR

ARAURS e cnm o, B0 SRABAE(LERALAT.A BACEAL AL P— AETATTRADLIRTERRA RN,

A lESRT priti]

wmare

BRI =27 G P 0 .
FRRREOL y c 2

b= ZRRNL

I, §
BB Al ABES an
WRORTE, SRR o, M P
TGS IR =Y e e Y | mm
g ) SRS
a0 2000 J i - anana
0 $ENRPST!
» e, 3, 5]
BBt ABY bt

AIBAOTHALONT

FAxK®S 03-3370-7440

senTaln = ncs3xB1a

AR PA KR
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Related Work

Pearson’s Intelligent Essay Assessor

* Pearson’s Intelligent Essay

User eport Promgt Community Service Tries ket 5
Assessor™ (IEA) som® e L
250 words

- Internet-based tool
for automatically scoring
the quality of electronically
submitted essays

—_—
~ 34M student essays in 2017 ?

z
Owrt E— Jus
fLong
"

I 2u6

— 4t | | oo
I 206 i

| 206 Ilmm
I

I

a6
106

gehng Some misspeled words
Reandancy [SYRIIN Mo redundnt sercences

- ldeas, organization, - R

conventlgns, sentenFe ﬂuencg’ LSA determines semantic similarity of words and passages by
word ChOlce, and volce analyzing large bodies of relevant text

* Measurements Bt i o S

Related Work

grammarly

* Grammarly Provides ¢ —

. Recept 1 suggestions ot orce

- Qverall score A — ———

Ispent the past few months buyng several non-lungibe tokens o NFTs.

receired my frst NFT forfree fioma crypto infuencer. Then, I o, pricoby

-
.
= S ug g e St ons puchased severa cheap NFT's which cost me 20 o $30 befae nvesting - B

inOpremium NFTs. Corectness

° M e a s u r e m e nt S I Wi atce, Tl explain how you can g0 about buying NFTs. 1 also Gy
explain what you should cok for and how you can avoid some of my withs
mistakes. o NFTS Engagement

Correctness sy e s

NFT isnt easy. Expect some onramp prerequisites before you can acquire
3 apiece of digital art or colectible. + cotectibie
_ a r‘l g Styequde @

*Please note, this articie isn't financil advice advice and NFTS ate + advice atvico

. 1\m publishing this for ly.*

- Engagement -
#4Use Play Money

The NFT marketis a bit ke the cryptocurrency market, but on crack o

:
Delivery ko i g

botn drections. The rewards are astronomical, but many NFT proects are o narkt,
als0 going to zero.

- style

o, f you'e considering purchasing in NFT, don't buy solely for shorl-

-16-
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Use of AWE

summative assessment

* Common Core Standards
= a growing market for computer-based testing solution

common core overview

@COMMON CORE

PRIPAKING AMENICA'S STUDENTS POR COLEOR & CAXIER

Common Core State Standards

AWE &&d L2 S5 A2 K+

« T a2 X|= Zi0] ofl MK mEMS Sot Ao

¢ 27 2N [0 O|H
o 25 OEH XA
¢ 2F I
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2F =4 UOIE Atdll

Top-ranked L2 Written Errors in the Cambridge Learners Corpus

(Leacock et al., 2014)

Rank Error Type

Example

T T T
Content Word Choice Error

Preposition Error
Determiner Error
Comma Error
Inflectional Morphology
Wrong Verb Tense
Derivational Morphology
Pronoun

O 00 3 N W B W N —

Agreement Error

(=]

Run-on Sentence

We need to deliver the merchandise on a daily *base/basis.
Our society is developing *in/at high speed.

We must try our best to avoid *the/a shortage of fresh water.
However, */, I'll meet you later.

The women *weared/wore long dresses.

1 look forward to *see/seeing you.

It has already been *arrangement/arranged.

I'want to make *me/myself fit.

1 *were/was in my house.

They deliver documents to them they provide fast service.

Q= U/E8 DUE [

OlE1 Atd

GEC comment generation

Topic: Gardening

Studen;\e/s;;aw//-

] had ever been to garaening.

Becouse my motpers hobby is
garaening. And ] beyond

“have been to” is used to express
“an experience in visiting.” Use
another <verb> for “gardening.”

<Past perfect> is used with a
certain point of time to talk about
something that happened before
that point. Use <present perfect>
to talk about experiences.

“beyond” is a <preposition>
meaning “further away” or
“outside a limit”. Use the <verb>

“belong” instead.

-20-
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ZUHSI BHR0f SIS 2MI| TIHFL M o

__I_l

a7 78 48 o
shls | Ay mejae X8
se: 2at 89.8~98.5%
9)(2019) | &hol Wt wit AP £ ¢ P
SR | eRY

2](2020) j’,}»s:}' i} AHE A&d 23t Xo“g}i: _f',__ﬁolvo“ w}2} 95.4~99.7%

8173 FE7] 719 (Long-Short Term
Memory, LSTM) e 61%
Fol oAl

o
RS

9](2021)

o] FRUE va
QY FAREE W)
KoBERT(46.7%), KoGPT2(48.5%)
Q= FH(PEE BBy
KoBERT(62.0%). KoGPT2(57.3%)

Z8™A KoBERT®?} KoGPT2
91(2021) | gh=o] SHGAL 27]

Multilingual BERT. XLM-RoBERTa,
A73E KLUE-RoBERTa, DistilKoBERT, KoBert,
9](2021) | KoELECTRA

g0l agat 4]

ete: 95.72~96.16%

o] 3] BERT+GAN

Asre: 95.80%
(2022) | 3to] BH&R} 27| °

“21=

(-]

{oleld

i

=
S

o

SAt =M J] HIb Atd|

o U

o ZYZoY (JH=o] g5AF AR A]) (https://kcorpus.korean.go kr/)

=5 =2+
ZSK HH 34,3424
SIEf =M 25,0924
ez XA 6.7424
Sl =M+ =88 6.1174
LT FH+=EE 1,4300H

29
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Ll = SEATL 2 i
Haldd &2 stk 2M 0| B AL
A &
c FPFo|Y (2] &R WFX|) (https://kcorpus. korean.go.kr/)
oE | =es - 14JHO ZHIZ 2+ XY OF 307 Xt E gk
221 2T 30 o -
o= = - FESE 2R 77, 7ol 27, 4R 17
—= - & 4037
CCTV 30
tHet 71 30 - B7h A A
ZHOHQ! 30
=E 30
our x| 30
843 30
Ol oIl 30
TS Doz 29
st 29
e L 29
E~plimE=s 29
Moyat 27
E339, | 413
o3t
Ll St= &t 2 A 1%
Haleid 22 S5k =M2 0] BIF AL
oL 0171 Ui
o SIZ0] SRS EZKIE (MO MF HIHIOIH 1=
HIOIH HIE =
TR DI (G G PSESESS
o Sl0] SREAFAE Kt OIS st A0 KR 5
- LK A B X2 0| QA
T 55 - R EETM EARAA/ER
- O] AI20| HEtM: @2 A8} @F 4, 22 R4
- O] AK20| LIZA: SHIEZSIZ0 09 15, B, A= 019 &
L2 3st2s Ol 8k Ol A=
- D‘I&a‘lola El-Oot_l- =g =oo
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Halddd &&= sts it =24 D] O Atdl
— o 2 O = = — <
of £7] A 7182 5tof 8 FA
o ol 5HAF(TOPIK)Y A7] Y 7|&E &8sl J+& F43.
(S
=1 ne 2 -
x
= 3 of
FOIZ DHHIE &0 HotA=IN?
LHE 5 DHHl 4= 3(9E) HAIE LH8E 25 Zetstn A= 978 64 308
LI8E S0t L6 #E6IA=IN
A0 S HEGHH P E0tA=Ir
20 T FE(6) LIS THO 212801 A=W 658 438 208
LISl Mt et 2HE HEs| FEotUEI?
21019 LS E((7E) 103 2E0 M3 SUE LHAGHH A0t A= 8 438 208
v
AH2(12E)
- o xshL ”
21019 H2hy(58) 1038 2E9 04 2YUE =D Aot A= 544 328 HE
A1 08 7|53 SO S0 Sl H3IL 2E(EZ00I, o0l ZA S)E At - = )
U= JIs8a i %
2o 210 202 §E88 & 22 A=
95
_— ; A
D-I a-l Ll 3l= SF : M _LL:|
= O
. (T _l A | ‘H?ﬁ IZ.Q_ _9.‘}0:1 JQAE'-_ X/_K_-ISI-
ol 5HAB(TOPIK)Y £7] A 7]1&& B85 = F49Y.
X v
4s RN 29| 29 2732 | Qo9 99y | aoe 3uy | 4udoe
EXD 2 Ae
2 || n £ Gh N %) ©3) 3 68 (27108
15550 | 43 Yo Al 72 Al FRH 121 |2AI 71012 EAIE AP 7 4 i 1 2 18
1635 | 58 €919 ok T35 | N4 57 BS Xl = UNE SRR BeAe 99 T 9o 8T 7 4 6 4 3 24
16505 | 5§ 39 ZAITHA EA R 251 |NS I TUP AT RHUSA YA T0AA Y Y gL USRI E 6 7 4 3 2¢
18507 | 6% 239 2R 44 2 80 |2l 7ICI2E EA] RTEMO} $1THD ANPT [} ] 3 [ 3 20
16682 | 4g 289 ZA] 74 2h0] BTN 97 [wWol Wikehe 22 FHF HTAM FS AT LR Ao YA 4 3 4 3 3 17
18583 | & 289 A i RYY 113 [88 24 710127 o] CHHD U 8 3 6 1 3 1
16583 | 43 ) A TpEY By 134 |28 A PISHRHR B0l AME D AUt B 5 4 2 2 17
16685 | 4 289 2l Tiol Bl 111 |28 34 i 29 2471 3212 U 4 5 3 2 2 16
16885 | 43 24 A ThRe BRE 104 [2ACIL 23 Y ¥ Y TAI TR U AT AS UT FYE VS Y 5 4 3 2 2 16
16687 | 43 BFY A Thoi2e) BBy 136 WSOl ZA| TR0} O E£X| X2 UAgHh (] 4 4 2 2 18
16588 | 4@ 289 Al 7ioie) R 143 [ 2014 Y W0l PAI 7P0ReEE Al R wgesh 5 2 2 3 2 14
16889 | 43 e 2N Y Bh 117 MU 29 E 24 29 2% 24 T AT AE R W 5 4 2 1 2 14
16590 | 43 2 a) A 712 SR 102 |24 7ioi2t GAI0 che AR 1AL POl Rt 5 3 3 2 2 16
16891 | 4 289 2 riolete) BRY 16 |28 T 1HHE Gtk YOl Boru 4 4 4 4 3 18
16682 | 4T 2% BA i BYY 4 [UR AU Y O FETAS 3U T A e No] LT HUTT 5 4 4 3 3 20
16593 | 43 2§ THA] 7p52e] BN 122 [FS EA A RAFN A PR P SO EAISHY 2T FIYct 4 3 3 1 3 14
16702 | 4% WEYo 2A| TiRe BRR 118 [S8S CHEET €2 Y FFTAM DA THALE YA S Uk 4 3 3 3 3 16
16703 | 43 2o 2 Tiois BRY 133 [R5 8% Aol A hoiaph % GOl LA AR N § A AT 3 7 4 2 18
16704 | 43 Hage TA T BRY 142 [ B4 7iviee e 2209 @ Pl Yo 3 5 5 3 2 23
18705 | 4 WEgo A Ppoieke) BOY 158 |8 At UM SO DUE WO LI UL 4 6 4 1 3 18
16705 | 43 WEyo TA] Pio2e BT 86 |2&of Yol chucih MY R4 LA Mot RIS A §ol 3 5 ey 4 5 4 4 3 20
16707 | s@ ey ZA 7ioi2e BRY §3 3% T vioicks UG 4% o3 £33N0 4 3 3 2 3 16
18711 | 43 | dsvaer A riviete) BRY 155 [£82 o) #X YNl WIEX] 291 TA] 220} SAUX| Q2 AU ] 4 4 4 2 20
16712 | 4§ | U=HAlopf T Y BET 161 |4 22 7isiapnh Al o] Foe2 YU 7 5 4 3 3 22
16713 | 43 | SsMAj0p ] 751 20] REN 113 [P e ERE IR R e AL on e S ST AT AT VS A, T n 3 3 3 17
16728 | 43 Lo 2A T 112 |28 €360 A 1A% E 05 B RS 4 5 3 3 3
16727 | 48 YR A THA % 131 |28 %o WY RRAM 24 PHoIUE Rd S UG g [] 4 5 3
16728 | 4@ w2 2N 2HR 113 |WcE Amoil Tof vieh ] Thoiet YAl A7 SopSt 3 5 5 4 3
1672 & B A T 109 [HE ol U § 22U A YI0I%E WM A9 v 7 6 3 5 3
16730 | 43 Yo A T 149 [2F o X0 24 et gaEg U 8 5 5 5 3
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Ll St Skt |_2M | 1 |. P_qu
HAldY = stsAt=2M)] BIEA
T WE 2 W X

ZOIE THHIS ZAL] AGA=INP

WIS % BHH AH(9K) HAIE HES 25 TatstD U=Ip 49| A M2 UE
HES ZH6HD LIISHH HI6I1=012
AR HDRIE G A6t =X DX MR 88

20 28 PE(6R) LHE ZHOl 212401 Q82 N2 220) A=
KO MY 12} TS M| PHBII= N B 2310) QU=Ip

HES 03 B2t UIB(DZ, 52, 229)
OI0I0] CIAM(TE) | 1319t SHS CHISHHI AL ISt=T1 . =
IHES 2 T3 YIS(D2, 53, £2%)
o1
OI01O| HEIN(SE) | 131 SHS HEGHH AROISE I 92 4, 92 o
AHE(128)
Has A
09 SXA 039t BHS S0 oA A6t i
SZ00I, HE00I %

— 0% SX0| EHLEE 0SIL SHEEZ 001, 00, XA I

AFBII0f8IE 7] 5(3%) - 2040 =2 012 3t I8
)2 AS6HI %1 200 EAS A2l 38 M)k

D7

AN HEL(H %)
eHE I AE(random forest) 7531
HE(Voting): HIOICH SAE, 2HH THAE MIE HIH HA 1931
ZH E?l(Decision Tree) 72.84
K-%12& 012(K-Nearest Neighbor, K-NN) 70.37
Ol X+ & 2 M(quadratic discriminant analysis, QDA) 70.37
MEE BIEf {4l (support vector machine, SVM) 70.37
tH 2! (bagging) 69.14
HI0ICH 2 AE(Adaboost) 66.67
HE MEEMH [HA! Radial Basis Function (RBF) 61.73
JERAILH LI0IE HI0I=(Gaussian Naive Bayes) 56.79
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=1
=

=
S

AWES ZHEshM HO| Iy ZIHE XU E o
Must 4 ols MA2Y 7| 7% AT By

$3 XAl @77 WHOHA EI AZAZY 7|5 AWE}
Cle EASHE Ho|D MY Al] BRE UydlE|E|at of 4

AWES

fist HIO[H =0 49 A2l 8 7ts

-29-

=2 AWE 2 E

S

JA(RSL,

Standard Prompting

[

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.
Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples
do they have?

J

Model Output

" OEY
[ A: The answer is 27. x )

e

Chain of Thought Prompting

\

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: Roger started with 5 balls. 2 cans of 3 tennis balls
each is 6 tennis balls. 5 + 6 = 11. The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples
| do they have?

o/

A: The cafeteria had 23 apples originally. They used
20 to make lunch. So they had 23 - 20 = 3. They
bought 6 more apples, so they have 3 + 6 = 9. The
answeris 9. «/

J

44 Al Eoro] WHE ZEZY 7)Y
Yolo| HYEE £ & Uk AWE

HlolE #50 =Y 7hs
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Automated Writing Evaluation2| %

<EHHE>
-AlZtabHE 2
- NS FOM MY R I EM NS 5EY

(WAL HEEE =Y 5= 1 Hig W e = Q1S
- AHESotE DEHOR WA S>> g SHXO| F(mAre| g2 XY
e she 2atoloz XN HIME =
-SSR EA 2R AAE E e
-AEX|E 7= AlLEL BESIE
- 4RI FEt0f W2 K}O|E I = S,
<CHE>

&
gt
=
lo

El
A

02

af D= HS 0| X|Hi X Ol X|

%I-
N
A
]
1o
>
o
o>

T
oz
4y
ot
N
N
H

-SHAE0| AtSotE LEHS ol HE O|she 5= QLOjoF &

- WAZFAWE A|AElE SR 0|0 HAHSHA ALE" 5= 10jof &

- AHESHE AE Y02|F0| O|¢HOl A" HE 7| 9ol 22 =Ch= oM A7) wRo| g2
oA

- SHEE0| 7| XFEE M Tt S8 ME BEE

<Ha>

- AWEO]| &K1 = QASK|s A|AHO| OFF] &7 ChA 0|1 ZAutof Cist e 0| 2F517| 0
rest D EMS X3std UX|= B 2% 20|, T 2 CHo{o| HiEo| Eot 842N § FEH
FEE M35t oLt A0H £HO|LE A7|9| L& mEM ZHM= HEHoR O] mEM ofEE
OHE §HSIX| = S HCE O 220 Ozt ALEX HFE NI A7V EHe
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12 (A A )
< ZF 4 >
1 o
2. A8 A+
3. AR WS P8t FRolne g MY
4. ChatGPTE &3t eh=oju58 MR
5 DH%DP

1. A&

FH AFA S (Artificial Intelligence, ADZ A}d o) = 2] (Natural Language Process) 7]
=9 d g Adojus Fopll e o]t |mo] A8 oRE F&HI JYrh. 1 FAAME
Aojul &g HAxo] gk #Alo] FolAaL =t o= vl 44 sh53 /i Sk st
3 FgHolghe SHAA ARe] B oS 7HA7] witoltt

ojn] folus Fofdl A= FPAoR AgstE AR JiQl AFAEC] AR HYE F
g gk ARS 23S oSS KO AEES Adolug dFe] A& B ol o
3 aHAS A8 ¢tDizon, 2017; Moussalli&Cardoso, 2019, Dizon, 2020; Huang
et al.,, 2022). ofg] AFrolA Aol o] shFol] maHolgte= HE PFstAAT 15
= ETetal A8t Aol VA= AR e Al g

71E AEstE Adojus g AR AR F st vhke S @ Wels BE 1
HobA gt ol w 7)oy wgAte] whet ARkl e wAIY WS A
o] ft27] wjitel Ao tist FAIet E&st= o3y xdo] AN uS dF ghA e
B7F tiE-elth. oy g dAIFE SHsH] fls] ofe dAgtelAe AR UG E &85
A SEE ARS e #&ske WS AAEa ATHChu&Min, 2019
Hwang&Lee, 2021; ¥o}-o]gk 2021, AX

o1zl ek, 2022; A A8, 2023). A%
U s &8st Z2agys oA @i Adol® g3tE JHste] wgart AAle 4
3 Ak 5A4s e

Fg dojuSg Ao How=

(open—ended conversationt™ wEoli EA FAL A Jde Hx AF o
(goal-oriented conversationol| A = th3} F ko]
CH(Coniam, 2014; Jeon, 2022; Kuhail et al, 2022). ti¥-<] A4 AdojuH
st FASHA @ie tEe sES fAekE Aol ofHr] wEel He Zojw
of wet dstE o7t AY ek A °DL4 TEE Y35}7}F o] FolA = A57
F5k-Ehadel 2019; olFE 9, 2019, A &, 2019; "Ho}-o]gk 2021) o]

Fn‘
Ruhgs
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2317 YaidE Al o] Zel(Large Language Model, LLM) 7|8k A AFA s
ARS &8 B 7 Qo
HZ F/ME ChatGPTE W ool E el (Large Language

Model, LLM) 718+ 243 <l o Els
o7 Holt, Folzx ZTEZE(prompt)e] #WS olsf|sta HH3k
o, QIzty ] oEE 1EHY SRS AT THE 2
2022). AF AFoAM = 7]E dojuFE ARo] T3 A
o] MEYTHE ChatGPTE AF7HA WAL S84

a1 FAE dE 59 shgA AR - S

SoA AFed gews 2=d 9 AT ¢ Ak Aotk (Kasneci et al., 2023; Zhai,
2022). 28y o}z wfoAe]l ChatGPT &&o whdk e HAigrt AL
(Kuhail et al, 2022) ChatGPT2] <1o] g5 Z=F2A 9] 7heA AA A2 ATHA &
Atk g AR FoJuHg FTAHOE o]FojX = AFES Fmoluge] IR A&
T ASAE HAFo] Hasir

1 e °
A S5S 4 & A
o
=

= A~
BT F e

SaAeldl S ARE ATt
2 s 9vE gAY & 9

e
re
-
2
S~
rlr
N
Y
o
o
oo
e
(it
ot
Al
2
El
Ho
oo
>
"
1o,
o
o)
ol
o
4
Ji
ol
N
do
o)
>,
1o,
>,
2

AR T H gere Avn A g shbs ofv] RFolus Ropl A Bud A7)
= A

2
e AR dYE &89 dmolugg A sidelth. & shube Hol s
ChatGPTe} 2 Adl 9lo] Rdl(Large Language Model, LLM) 7]¥F A48 QlFA]5 A
e &E&sts glolth 28 A AAG AT dojulgel A Aol Bl Ywk QlgAE
AR &gol g =2 AN A do] = 7|9k Ay Al HKo] o] st
Foll && 7bsdA 1 7heAdel el gAskes A A Aol st A+ Z8sih 1o
g 2 AFdAe dojusol Mol AR &g ks oA AAIE T 7EA] Eke A A
B 1z} )
2. A& AT

Aot @olas g AR BAE A ATE AuRAT FFolag Hopol A
= 27 3R b B 5 gk WA, AEe

R = st &t A5 #dd AR ARE ARk
FoolE ShEE SteAle s WAeR NSRS 8T F=ol Sl WiRk 1A e AR <
Tolth thEo R Ak UHE ALY NE a4 stwd Ak AA-AA-E8y ddd o

= 4
7 9tk mpAeto 7 ChatGPTS #& A Aol 2el(Large Language Model, LLM)
719k Y JAF3A T AR &8 A7 Hdl dERYT] AR
051 A= =]

A A= FEstE gty JAEA T ARolv A9AE F&3 Jo] FFo adAd
S AT AU Bk=de]dE 9, 2019; A%E%, 2019; FAHQ-WE 7], 2019, o] &4
A&, 2020) FmolaFoA= ghmol g ARe] g adde] gk At de)
A olFolA i A= erh. e uFeoA] st tEHA SdxoluSg AR AT
g Al AL S & F ded FAA-FE2Q02DAA = o] shxak 5588 dlde
2 AFTITT Al AR oA AS FEete] gharo] S-S kA 3 F HE RALE
AAT A7 A AR EA 1] dishe EAke] Eobzhs WAl 3G gl
+4AQ ds s AL FAdTd 5= Adh
Shrojul g Hofoll A= AR WEE 83 ME £ wE5E AR AAAL-ZEET
#HAE AF7F 7 A o] F oA k. o]E dgstE ol g Aol gharo

- 146 -



po)
o
i
2
N
3
o of
2
=3

>

-3
>
P
b
i
i
il
e et
oo

2 *
-
rlr
p)
e
e
nj
el
2
3
)
2
ol
‘101' _110
o
o>
fol
&
S
%2,
38

o] s}
, 2019; gt
A= ©

o T
o
o |
I
Y
N

or
flo
Do
S
\]
)

g 2
_0|L
oy
2
4
N
N
=
L
tlo
)
it

IR

3

BN

ol
e @ %

2
-

En)
fu
e
o
S
ik
:clﬂé
fz
X,
A ﬂlloioﬂ
Ho
2
_{

Ir
mﬂ
ofo

I N
N
01' ol
e
>%J;5
hi?
2T g o
in)
o B u
=

91_',
A i)
o @ I»x ;i

HE AN OW w2

o Q12 AR} 5ol Ae] fis) 144 S B

o} 0] g (2021)2 ghmo]u g A &8 The

St AA N A E *7Ho}%it} A5 Uy
T UL TG HREE AA YT HolA 997t 2l

TF2olA AFshs AL WG o Miz—ﬁ—i%(malogﬂow% g3}

52 69 S tdom AR

A7k} %7&94 A eko] glo] e}

2L 1o 30 Mo e poh R
i
1

o,
M i‘ it

s
)
N
[\
)
=
©
oX,
rg
oM
Do
)
[\]
9
I

=)

a7
=

g
oo

X
2 jo Mz J

ol Wl oo oX

=2 9

)

o o

23ic

) e}
[

E N—

rﬂ

o

@

S

o

53

flo

o

. o,

e

it

LI

el

HU

Nl

m |

ofo

ol

&

ol o

Mg

2 o

ST

Obo
ok
2
o
Y
>
ot
38
£y

o e %ﬁomqo e 7H“‘o}%i1 3

:‘ﬂr 3tE hE 741 EP 5 O A3E AT o A3 AR @%1}7} fﬂﬁ}% *3%512
B vk A K3k A97F 35%5 AA = dEt A ddome T Q1A RAge, g
FA s o Ay o, St LR A FASAEE wokh
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it's almost certain ...

subjective objective
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it's probable...

its very possible. ..

formy part Isuspect... | suspect. . might| possibly

it's possible... there's a possibility ...

it's just possible...
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