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&A% Fd7] 7|JALSTMS o83
s A9 7 gD
B @RRsyeAsmE

o184 @aickem*™
A3 @xasEm

9%
E AoAE £3AATO 459l FH7] 7]Y9(Long-Short Term Memory: LSTM)S
ol-gsta] Fof Oﬂ*ﬂ ] A5 A 7Fs/dS A LSTME 71&9] &8l (Recurrent
Neural Network; RNN)o] ZH= Z7|Q)&A4 0] BAE ZE5 7] 95 AQte ks nd= &

rﬁ r
:Iop
g
H1
15
ol
_\|l_,

Aol o2t LSTM E2& &-83ta] gof oAlo] HoJEE Sh5A]
glelHE 53l LSTMO] 52 B7I5tAH. ol(=5) A= FHiE 2= AHS A Hlole et
23 ofldle] A Holge HE2&En) A= dﬂie JHER 2 AFME O EF7F

7FesteE Shy RES F55t0] HSE dSsiglon, of2dt LSTM 3 HdS o4l 7HA]

AEFSHY, AU, AFE, F1, 71, J8A )i’ﬁﬂo}oﬁﬁ} 123 AHEd, & AoA
T53 LSTM ohsz Rdlo] 359 oMol g F2dt +=0lA 5T o U2 FAsH
EQF oy BE] dse E2Hske 8 8 F OP"V} glo 1H4 Ay FUS AU 4 I
ST FAY HolHE 75010 o5 44 Ahs A Zé%“éfa’ Ho A U AR
ZIddt. &% A= HHY oMol A AH FATEE =E5] As) FF oS
AT REE v dEShe AS d7=0] 32 280t ‘El‘i‘r.

FH0f - 2BY, Xs M, 7| 71Y

1) o] =2 20219 <Asthgtae] Aol oJste] AFEHIE.
* A1AAL, datapark@nia.or.kr
* WAIAA}, yong21c@gmail.com
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LA &

A "YBASAIN AEH YT UIA"E E3) ATAS Aol 5FHZ dA )]
T B2 Yoke AASHATHAEARAT S, 2020.11.20.). B Lo =W do g FwKo|
VEA 5= HI5 oFHA(EduTech)2] o] =i, o] HIFoR AEA st 7]
LS T T LEF L ATE + A= 27IR1S} ok B2 AL TSI
o[} g2 AR UE= GO 2 WHFYNAN A S5 BEO] YTAeE HSHoE &8
Ade AT, webA] 1 St gt B7e] Aege et Qe se B8Rt 7Tl
et okt Aol olFold B et vt 55 2T sy Uteh wsto] 4A S g A o]
SHYE9) Aot IAA A S5 HsiE 7129 Avg S49) BrRe A
k= A3} 3] P S| IAA AfE e SAY 5 Qs =ad B7IRS Adde] AlEsite

o| st AFSA gito] whEt FH= T 2022 WY &Y FAAY S Bl vlAA=F
TFS Aol Sl FRFONA A= B7HE St SR vF Qo (SR, 2021.4.20.),
olo] g Yol == B7} ol ek thdet =27 o] Foj A AL Utk e o] gt ==Y Bt
grfiof] gt 7|doll e ot =5 Bl A FE Y 344 A 522 Qs
AA =23 71 Aldthe A2 g4 22 AZoltt. A, =& B7H= AdiA= iR
A A Aol "ashH, veo] Qzt A A A4 Aoy A w2k 5o wht
o] Ha7t debd A9 = A A9 ARdE 9EY o Qith teb =59 H71R Y
Agho] o]Fojx]7] Y= =& Aol 7L Q= FAHAR] AL 2 5 e Hi%t
updo] AgE FR7E glon, ol fIgt 7|% At o] ATt AAoltt.

SjeloflA= tHE = A AT HUo=A s Ao gt AF=e] AR
R =] grow thefet Abs AF T2 IHE0] ofn] A-8&3E7] & 51l & =01, 19609
Ellis Pages= A4 91018t QIFAls 59 ShE= g@ste] AFEHE &850l A5 B7H= AT
PEG(Project Essay Grade) AZEo]& /dslo] A83ISH vF Q1o ETSOA= A&d
F7HE ol 7 719Eo. 2 3t As - A|AE”IQI C-rater®} 71 AISRs 71519] e-raterg 7ot
85131 QoHEAA, 31H1SE, 2020; Leacock & Chodorow, 2003). ZUjo A= Jo ojA|o]
s B7HE At d¥Y A AF AlA" A A9t ARnSAErieE SAHCE
SHEJATHAIZIAF 9] 2012: AR 2] 2006, 2007, 2008, 2011), A+ 42| ¥s}o] wpet
As Aol tigt AEA Q] AE7F SREA Eollrk 1y A AEATY WEH HEo
SielollA A== B7l| ATATE FESHIA St FER AlEEo] UoH, oI
AlEE(Attali & Burstein, 2006; Kumar & Boulanger, 2020)9] &8 #AA 59 sivt=
AFA 5= &8 A5 Aolnt. 12y ofd7HA] ol A= JISAls YaE 52 Abs Aol
HEAZ| A 5k Al7h o 3l4gt Agoln, whehA] o] Fopofl tigt X|&A Q] ATE 59
FE A= B7E AR AL ZAE AT o e HUo=E A AHE S8 o7 U
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g7] 7191STME o83 A5 AHe) 7HsA B4

s Al AARE dFHoE FEs6H] YAl 71AIsks= {1t FE 9] HolE 534 A
o|5 tloJEE ShEotr] gt As A el et AAZRl A7t Basit 1By
o 71A] ol A ApE A garEEol tiet A2 Wi AgtH o2 o] FolF k(o] BhAA,
shl<E, 20205 A171RF 9, 2012, o] 84F 9, 2013; skl 9, 2019). ol A+ 5 Al7IA
9](2012)9] A7} o84 2(2013)9] A+ SAAY 71N 7AISkE: daEES A8
AR on, T drARIFt 5Hl ZF—(ZOZO)Q] Ate <A HRNN) 7145 4=
d-tolt}, o]F 53] vrAIXI o1Rl4(2020)9] = dho] AEE E0 RNN= Zﬂ.% }Oq
U7 AT As A 7F YAEE 0.9 ol EEchs 1FH 2AE HoFa ok Ty
0|59 A= e} wto] FHYsto], gy £ EetS AR LH O =R BRSte W49
s A2 AT SAIRE 7HA AL Qdnk. ThA] e, BhA R sl Al AR A A A
Y Eo = AA T AP HA Y SUSHA AEE "t A Al Fit ASE R
4= flSlth. mEbA ol2|et Al 55 AsiAe it Aol tist A5 Aol 7hest sk
daEE A7 E TRV AUk

AuHA 0 2 RNN2 Aiofe} 22 Ak Ql AHE Aoz o 29det o g A4 ok
(BFAIA, sHRl4e, 2020; Mikolov et al, 2010). ©] ¥a2j5-2 A4 Ho|e|et @A vlo|HE 118
sto] oh9] HIolE & &0t W E AHESIEE RNNS| 54 = o] A3yt 8 a2
=tk 124 o]2|3F RNNE 20| Aojdas 99| JE7} = S25] A=A Zof ok
AolE = A7) &4 9 EA(the problem of long term dependencies)”} &AJs
HIE JJow(HAE 9, 2018; Shewalkar, Nyavanandi, Ludwig, 2019), o]2{gt &

SEol7] st #eto g Ar] 7]9(Long-Short Term Memory: LSTM)7F A ‘_5]
(Hochreiter & Schmidhuber, 1997). RNNOJ H]5}] LSTMY] 50| $<roltts H-& AFHo=2
Q=ot MY AF(Shewalkar, Nyavanandi, Ludwig, 2019)7} 3o, E Lo A= o3t
A% A 23E Bz LSTME 383 As A2 7hs A2 FAs A =W A Al A=l
A= oFA7HA] RNNZHAIRE A-&-5191 a1, RNNZH 22 g8d 7|9 dare] 53 &850 thi
A7 (FEA5E 6180k A A=)l tiet Abs AR At 3 vl ot oA & dtollA=
AA ofjAlo] NN FEXHSFE 58t A HRbste] REHSFE 58cke AEd B
s A4 LSTM I3Als SR 452 HSo Huth

™
r

|

o &

L oto hu

o

_|L
e o

~>io

;9 o

II. o223 wjH

1. =2ZY(RNN)

McCulloch®} Pitts (1943)7} k] o] HESH L3 9] Y EYT 9 2Ietste] QT A AW artificial
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neural network)& At o] &= JIZAIFT A B2 thFet sk Hdo] T E L 2n, RNN2
o3t JAFAIFY KA g FFoIth RNNL2 A2 02 &= tlo|H wiel2 &4 3?"4 5%
AR BHE 53] A8 AR EE ABAEE D2 A Yo FEI A LEH =S

7HAAL Qlow 2YA|ISol B2 Ho[EE 7195t ShaE .

. 7 e
(Xm ) [ Xt ) (Xts1)
\‘ )7/ o 4 L ’/'

(T8 1] =gy

* ZX: ZUE £55(2018: p.205)

(25 110014 Hof F50] RNN=2 @A A2 ()3 o] Al gh(, - 1)& 97 deidtor
Agfske e AR o] oA 243t o=z sto|HEH(hyperbolic, $54l) HHE
p(tanh) S ARERITE RNNOA = o3t 843} o8 S 2dE Widle 922 ke
rE(node)E A(cell)olz} 31, oje} 22 A2 o] AJHe] Yghe 7]shes v Jg
5t7] WiZof v ie] Aojtilte 9ttt RNN2 o Al 9] g3t dA) g2 ol-8sto] tha A3
#Z dScte WEE HHEsHEA ol d AR ‘?H%Iol O Al S8l old 9=
AEAE G5 4 v ol AHFEE, H5E, 2018). ‘I]rﬂ‘rﬂi oje} Z-2 RNNZ
A HEE AEste d s, &4 2ol l*&t*%iol Y3} E82 olsd
YEYS F=xo7] mzo] ARl A st #Add 725 ‘?_% + Qe

(0]

2. Ht7| 7|A(LSTM)

RNNZ 2 glofgjel @A HlolBE 1E{sto] tha9] tloE & d&st= WHS /\]'33}&
RNN9] d&4]= o A7t & Oﬂ'ac}'*— < o] Qith. mEbA] RNN-2 A|3o] Zojd B
BE7} F2 585 AGEA £ sk 8ol AotE= A71E4Y AE 7L E}. o]}
42 71929 BAE sids] HOH Hochreiter® Schmidhuber(1997)& LSTM<

Albstl o™, LSTM2 RNNQ| 47| oJ&4Z sidstr] flsf A i At F2=2A4 H AR
Hol8E 249359 A4t Axe} oM th ARl 24950 AYste 4= 7HAAL it ol¢}
2 [ STMS $=4 o0& ol th33 ZtH(Shewalkar, Nyavanandi, & Ludwig, 2019).

\l
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g7] 7191STME o83 A5 AHe) 7HsA B4

fi=0(W; « [h,_y, 2] +b)) (1
i, =o(W, « [h,_y,2,]+0,) )
C=tanh (W, « [h,_,2,] +bo) 3)
C, =f*C_,+i*C, 4)
o,=c(W, « [h,_,,z,]+b,) 5)
h, = o,*tanh (C,) 6)

o A|ZLEOIE g=p, tanh: Slo|HEY BHIE =, it 4Y A°IE, f: *7—.‘ AlPlE
0:EYAPIE, C:HR AR, o R AR, W7k BE, b

OA
D‘
rlo
10
ol
o
EL
1<2|lj
2,

LSTMOIAE 3@, B2(F), 28(0) ACIES SoI4 BT FB: A7Asty Yoy
UG A Bk 9 SA0IM g ACIEG )% W2 ARIE(S ) @A AHOIA
A3k ool That FHEA(W,)2he] Tk oA A £95(h, )3k oo] That AAEA(W,))
F& ATLEo|=(Sigmoid) T4 AT grolel, A HEelo] 4 ARE(O)E " Aol
vzt A AHY Bl B 7HEA(W,)9) B stol w8 BAIE P42 45T oIk,
W7k AolEcHE ARl §HE Ba Am: 0% 140ld e AEH Hul 10
PSS B o] ABE BAT O AT 717190l F 5 Y G ol A
A R} 7t Aol £ 7ko] UdW FS FHA o[ AlHo] Aol BAY AR E A5 =3,
olg @A AHY AT A Fuet dBAClE he Aad F Fo AeE PR} dto]
Az}, olFA A2 E B4 A1) A HB(C)k stolm B SHIE 4 gLo2 AETo] 2
AclEste] Uad B B3 W7 7]0lolet & 4+ U @A) AFY LHH(h)S A2t o]9}

2 LSTME] 725 AlZelebd (19 219 2.

i

(T3 2] FHI| 71Y(LST™) 7=
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3. X5 MY dd A

S e]of| A= L& o] Foi ofAole] thet As A A7t AZE 2 H, ofof wet TRt A
A 2=TIEE0] /i Hdnk 71&9] s Abs A A= A A=A 78RR AFs R,
Apdo] Agjof 718kt 2bs A, Q1A 5ol 7|9t A A 2= o] & 4= Qlom(A] 7]} ¢,
2012), =29 A5 AA Z2O3ol2t & £ Sli= PEG(Page, 1966)= °l5 3|H&EA 0l 7|9kt
HHAZE ATt Ae4E SEHSTE 51al o] A ABHSE ot IJARAE B9l A9
A& E Eole AHdS AEe &, o] A= HIF LR JAo] Eets Aicts deeS
ZHA AL Qth o302 Ao AHeof 7]4Hkst Ay - ETSY e-rater(Attali & Burstein,
2006)7F tjEAol2t & 4= Slth. e-rater= OA|o] BRlOIA FE2H E4S A5 BE4E &899
ALE AEste JARY BFS ARSI HollAl PEGH Zo] A 7|6ket A&
Adoltal & 4 oy, PEGRN= gl IuA 7|RHY] I ARYS o839t FAAE 7%y
Aol 7IHS BF ARSSITHE AR &, 2012). 222 JAFAso] 7]Hst A5 AHL
Vantage Learning®] IntelliMetrico]l} MyAccess 5°| Ut} ol A AH Z2IAHES
ofjlo] EerE ShEote] AHELE A5k o] Shg EEZ ojAlo] 't 2 A dlojE Lt
H| W 5to] BG4S HST F Abs A= At WA & A H o]9f o] ofn] soof A=
Fo] oflAlo] AHs A AT oY AFEZ B9l HFE A AF Z2IHE0] fEEo]
A& ek FE A5 Aol 719 As A Fof| A= RNNZ 22 98'd Ag9] g8 E=0]
g4 &5 oY, olg Y EE2 A A= B9l AksE A4E d9shs vl o=l
AThE HAELS 7HA AL 9loH, ofof whet 2|29 AE A AH(Kumar & Boulanger, 2020)=
o]t A S FE = ol 23S Fol FEe] MY Sl

S, 3 A AR A= 237 RIS BIHEE SAHCE SYE . e Sy
B7Hd2 371g0l 5 B7IAIE e d¥o g gof Wolr|9 A7) s A AFE FTt
b 9low, o] F E;AQI A= AAoR 2(2011), A7IRF £1(2012) Boltt. o] Aol A+
FE 7R S £ E Al s w70l s B A AR R sidsh] As o
Tot7|et 7] Abs A AAEE I DAY AE5keinh Ty o5 At W 9] Halet
A F7FE 15 HB7HAIE A Abg o] S ol Wt o o) XA EHA] Kok oldfe= HAT
JI™o| = EH5HL o] Aol Al AP Ahs AR Al AR o] &-5to] AR Aot QIZEA 1H
BATE 0.8 o1, FAFRA (£ 17 Zpol7HA] Z3Hi= 0.9 o2& YEUE= 5 A5 A9
7t/ EIstlth= HollAl 9uizt IThAIZ1A 9, 20125 4158 9], 2015). ol% A& A3
A= ol AEE £F A5 A AlA" S SH0E A S H7FEolA 11

WS FASFAA T3] 9], 2012, 2013, 2014, 2015), E4EH A& AH-ho] 24 1
-8 =7} o9 A o|qlt). oo ARSI HIHEE SHLE £ A A AAES
A e 5 SHoNA 2719 BAAY 7189 7| Ae<s dares=(0l, FHANEZ D) H8ol o,
Z|olli= RNN 719te] Jad il A8t AAs A A+E A7) A& L Sl

filo

ot

ot oF,

¢}
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AT A7) 71ASTME ©183%t A 9] 7hsd B4

Sl 4 RNNS -8 245 A A7 v} 5191:(2020)9] 977} b7 = 9
S, of QA RNNel 7185 25588 St Aga 2] 215 A AL8E
SI9ick o] ATOIAE A& A7) A 2ETHA 46289 PSR RY 4RE SYslo] RNNS

o

A& A A 22O NEstleH, o] T2 £ wet & 0.997~0.954,
U 0.997~0.963, AEE 0.997~0.954, F1 0.997~0.953, 715} 0.992~.8889] 3= e =
S U AL AJeE Bl o] Ate Fstaaol A Aks A 2 7 de ERlskE SAlO
AE A 2T At sHSOIA A Aol W T =S AFE = e ALEE
MEste] s A Z2IAS 1 o5 S50l 882 5 e 7Hede gt HolA
ofu7t lnt. ey g SFUole =okal sHEe] S I LE e =R 5
&3t FolM AT . o] sHiolM +dd Ahks A B F8 AP d7E 89
St (I 1)F} 2

B 1) XS AE 2 FL Ny o
o7 z2 ug
L) oks M = x4 O tHS H(H=24 Al
« RIZ0f 21(2011). OHS;‘)-| 2ot | —Z| XI'S XHI? —;E-DE e G = N
. KlCE PearSOﬂ 0401 |:||.8|_7| M7| XI‘E E‘Er0|'7| &7| _E_g _IQI_ccx)lO" —7IQ-|X—-||9-|'
R D2 E%)g E.Cﬂ-_rl TS« QIZEEAIRe| At 2 AR BAMS Soff Als AN TR

o| it ZHE

CI2S/0MOIE B0 M| KSR D213 J o Dcdt
%0f A7| D2 EY 25

AEX} OIE{HOIA ThA

31201 07 47 XIS AY B2 N
24

3201 XS A D20 T 209 K

N7IXE 2/(2012).
I/HENSEHYINE AT Kis A
L2724 JHgt

=>|=|
0z
r=
fu
H

[=1]
=

.
mII

=23 9(2012). U2 WIS st A
U 23 NS WY Yo

.
.
O|'

8§| Q|<20’|3> __,__|10.| [:rO.I __I_L X|.E XHI-I ngH Xﬁ‘lil. =] jHX—I *|_.E_|E =P
e WIS oot MEE R IS & | 5 o o

IMAE T MBS 25 Al XL
M D20 Bust 9 AlY B =

T HS ™o
23] 9/(2014). _ _ _ _
- 4.1 KM= RHAI D2 J2H AIRS| JHEF O
S0 Mg 28NS AR neTy | T I A8 des i B B He
7HHE'- E‘:I Ael‘g)g 7.:1’5 o I'o XHEI = |'|:| = | H |_ | =

23| 2)(2015). - - .
5] § S H Fal 4 74 =DS|

S0 DAz AL ot e ool =8 NS Y ZEIY OHY BAE 2 24
= g o e AlE o SIIMEID T ME 28t A M2
ngaH 7|.|t|r |:|| x-|_g_ = HOo (S HS
”'* 2((2019). HEEHAE 7|ES 018t o0 Med =8 Al Al O=2

T A =TEMO MEY Ut 17 s I =P P T =
OI+7<I;9| 22 WADZME AR - Dat KA B MEE 25 XS A& 2 D58 M2 AHA X8

FAIEL ot214(2020).

L]
_|OI

.
.
ol

fu ron
Jal

B!

0

A

J9,'.' H> £ }-_I _|°|' OI'

o 2EMALS MRS XESH H5HA 1
2t |°_ A8t 2581 e 1t o 2SIAMZ0IS 0|25t DSk} KIS AR AJAE] gt 21 M= A=
5t dlOo} CIAH
=20 OL- -
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III. |4

ﬂ"
E

0.

1. g3 Xz

LSTMZ E83% AEd & As AHY 7t Ao sl 2 dolA=
Kaggle(www.kaggle.com)9] Elo|El& A&t & tlofEl= 47| A9 1H|-E, A8&9
FAE S Y3t A+ 4oz Hewlett FoundationolAl & 107§9] ojA¥lo] E&-&
Agste] vl wEstw 183PA(108h)S o ® =33k Holgo|th. EEs 1704
2,400 Y 3F tlolEl7t o, £ AfoA= o] F 8¥ EFHIH 3 IS AT
2,398189] ofAlo] HolEl& %‘lﬁ}oﬂq Aol A 83t oAlo] EFolA= Leonard«]
v ol thigt JE7} PaulolAl o® J&F2 vlF=A0l HsiA Eot== stelem, [T19 319 AH
71E= E8oto] SRS 'Hets 22 04, 14, 23 2= skt

During the story, the reader gets background information about Mr. Leonard. Explain the effect that
background information has on Paul. Support your response with details from the story.

Paul finds out that Mr. Leonard was a track star but he could not read. ‘No school wanted a
runner who couldn't read.’ Paul listened to Mr. Leonard about his past and realized that is was
similiar to his present. Paul decided that because Mr. Leonard had helped him with track that he
needed to help Mr. Leonard out with his reading. 'Cmon, Mr. Leonard, it's time to start your

training.'

B A 71z
- The response fulfills all the requirements of the task. The information given is
(=}

text-based and relevant to the task.
The response fulfills some of the requirements of the task, but some of the

information may be too general, too simplistic, or not supported by the text.
The response does not fulfill the requirements of the task because it contains

information that is inaccurate, incomplete, and/or missing altogether.

(O3 3] 8 28 ZEZE I M 7IE

£ ATolA] 2,398 9] ollAo] ElolH & 8:29] HI&E T8} B8 Ho|E &2 Yrol(ZAE
rﬂolEi 1,9187, B7H& dlolg 48071) AH&stlon, £H-E HolH= LSTM ¥ilEEol
S}l o ARSolL, B7HE dlojElE E8oto] o]FA 53 LSTMY] el EE A-86to
SHYES] A4 dIEcle WHOR 1STMY] B5S ATttt & AFolAl ARSst shEe
oAlel= 04, 14, 28 0= fH=glom, 7 49 Wik s QoFold (I 2)9 2t

4

£



ST D7) 71ALSTME o183t As A 7s/d 24

2
U

# 2) 82 Mz9 flks

= 0 13 23 A
HIE 725 622 1,061 2,308
2. 24 Yy

2 AFo)A= Python 3.8.6& o]&st] LSTM EAE F5ot9on Zd HEg 9o
Tensorflow 2.4.0% Keras 2.4.0 & 8-83I3ith. Jof HIAE o[ E HA 2 9 Z42 5]
nltk 3.59 A3} AR8-6F o =25 Ho|H & A elst7] 95t numpy 1.20.1, pandas 1.2.3
= ARSI, AZRHE 915t9] matplotlib 3.3.2& ARSI, 2E9| St B7HE 9ot
Fol 9AE tlolHE & tlolH(80%)2 B7H: HolEl(20%)% H+of AREstoith. EHE
tofElet B7HE Hlole o] £ H&o] thet A2l 7|52 ob7HA] flon, ¥t o= 8:29]
H& E+= 7:39] HIEE £¥E o8 e}t B7HE Hol8 & U1 it Hlol8 7 g B¢ &H&
gojg9] Bl&S o A & =k gloH, £ A oA A AF(AIZ, stRls, 2020)0041
A& EHE HolE|e} B7HE Hlolg £ 7|&E 480t & Hlo|Het H7HE HlojH=
Uit

IV. LSTM 29& o]&3t 714

o
o/
P

A% A5

LSTM 29l Sh52 sl $-A Q1% A o] oJsto] Fit Ha7} W AR HlolH
97]ZX]Ql NLTK(Natural Language Toolkit)g& E35fo] E4EA}, o|RE

v 722 AAcke AAY AYS SIS R YAk
Aretor, EES} HojH+= Word2Vec RdS E-8ofo] HEDSE 2+
¥ S{embedding layer)ll F7FAtt.

2 AqolA = 49 BE4dS Hoto] o 4ol SE= 7|EoE HE S' ARY dojE
FYAZ] & A S ZolEt 2 S ARE 022 fgAgsiln. nd o] g2
UG = FA85H7] flste] HAE Holg X3} AP AFPsiqct. HAE HolHE
28 WEZ HHAShE WY S|4 H3A(Sparse Representation)® B3 HEH(Dense
Representation)®] 3t} ©] & 34 -2 Told 77} Solubd ¥WE 9] Ao wl-¢- AXIct.
g E°0i, IZ¥Ao] ©oj7t 1,0007H7F Ut #Eel UL 1,0007c0F gtk 1 F,
RPSIIA Sk ©ol9] I A(index)ol ot FETE 12 HAIZF H2 UHA= 09 3
7Hz1t, olof thgt o = Melonol2h= ©ol9] IFA7} 1019 )4 EH2 offj 9 [T17 4]9f 2t

Ao} A
5 24o Bt
gkl Easle
A

19 & Keras9

ST
M o

|

[e]

ol

o M
O;
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1 0ol 9997li2] p0] =AY

1
Melon=[1000---000]

T

Melon

(T3 4] 3|4 B3 OA

oA Aol ot WE = 34 dHIE ESderI ol ouE gA
o4 Bdo 9l EUdt 23 Wil €4 EIo|t. 94 EIEL2 dof ¥y § A=
gAHE Zlo] otet AAE AT gher EAS HEY EJHo| 03 1°] ofd de=
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ABSTRACT

Exploring the Feasibility of an Automated Essay Scoring
Model Based on LSTM

Kangyun Park
Researcher, National Information Society Agency
Yongsang Lee
Assistant Professor, Inha University
Dongkwang Shin
Associate Professor, Gwangju National University of Education

In the present study, the feasibility of an automated essay scoring of English was
explored using Long-Short Term Memory (LSTM), a type of Recurrent Neural Network
(RNN). LSTM is a deep learning model proposed to overcome the problem of long-term
dependence of the existing RNN. In this study, an automated essay scoring model
based on LSTM was adopted to score English essay data extracted from the open huge
repository of data ‘kaggle,” and the performance of the model was validated. Unlike
multiple-choice scoring data which consisted of binary (true/false) data, essay scoring
data had multiple facets, thus the data used for the deep learning model was
constructed within a multinomial classification to order to predict scores of those
essay data. For its validation, the six indices of ‘accuracy,” ‘precision,” ‘recall’,
‘Fl-measure,” ‘kappa,” and ‘correlation coefficient’ were used. As a result, it turned
out that the LSTM model could predict students' essay scores at an appropriate level.
The performance of the deep learning model is closely related to the quality and
quantity of data, thus it is expected that the accuracy of the automated essay scoring
could be improved if sufficient quality data is composed and used for the deep
learning process. To derive a more valid and reliable algorithm, it is necessary to

conduct further empirical studies by testing various RNN models.

Key Words: RNN, Automated essay scoring moael, LSTM
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