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Analysis of Relation Between Text Editing-Time Process and
Evaluation of Written Text by Deep Learning
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Abstract: Language, especially written language, is used presentation and sharing knowledge in organization such as educational
institution, company, and public organization etc. In this study, to evaluate the communication by written language, we analyze the
relation between text editing process, including editing time, and score of the written text by deep learning. Objective and labor-
saving evaluation method is promised if deep learning can evaluate text editing process. The text editing process on this paper is
sampled in writing workshop of university. The deep learning architecture learned the evaluation of text editing by the training
data; the input as time to transfer editing cells and the number of the cell, and the output as the score of the written text rated by
rubric. Fully-connected neural network, convolutional neural network(CNN), and recurrent neural network(RNN) are used. First
each architecture evaluates the text editing process alone, then effective architectures are proposed based on the evaluation result.
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Figure 1 Screenshot of worksheet for glossary.
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Figure 2 Text editing process data.
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Figure 3 Schematic diagram of input data and output data.
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b, FEUHO L THENENERL G, RFTHR 8 — Epochs (times)
VERBCELOIART —FXT I/ FXYOBBLTHD LE X (d)
ba. o8 s, EEOERICSHZV REBRIELRIERD 7 CNNZEHELLLED
WM L TR 2 T4 olx, SCEEREICHTARBE L @ANFT — 2 EER, b)IIFT— 2 FHliaE,
TV TAEA LEERLS 2D THD. (C)FHii 7 — # IE& 2, (OFHliT — & THEAE.

Figure 7 Accuracy and loss for convolutional neural network.
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44 JALY FZa—F N2y FIT—VI2&KB5H
ULy h=a—J %y hU—2 (RNN) OMWAEELET
fiss. Vv b=a—I0Rxy PU—=2 3y —F 2
T—=FDOEEMNOT —F &G HABMEDBREAFLIET D
ZEIZEEETS VAL h=a—T Xy NT—S
DL LT, 1| DHIOEHRE S L12FEH 7T 5 SimpleRNN
I, EEMEORET —ZICENY FHT5H LSTM
(Long Short-Term Memory), LSTM 23 LEh{L Sz
GRU (Gated Recurrent Unit) W HFET 5. 7= & 2 iF
SimpleRNN % ¥4 50 BRI /2 Y — A 2 — RIZLLF
DEBHYTHD.

timecell _train = timecell_train.reshape(7608, 70, 1)
timecell val = timecell val.reshape(30430, 70, 1)
model_timecell.add(SimpleRNN(32, input_shape=(70, 1)))

model_timecell.add(layers.Dense(20, activation="softmax'))

8 LV, FEHIMBH VLI L 2ENAELND. Th
X, BdEwTO S —r o A %FET S RNN OMEIZH RS
2b0EBFEZLND. ZIVHATEE FEE, SfEaxry bY
—7 k0 b, FEMBRO L THENEWRA LY, R
RIBRZBBTEZ D203V TAZ A DPEOBLENG TR
T XTI FxDEHLTHDLEEZLND.
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Figure 8  Accuracy and loss for recurrent neural network.

45 CNN & RNN 2#EHEL7—FTIOF¥IT&LD
7

BRI, A ETRATEEHORESET —%7 7 F
¥ OSHHFEREZ S LT, UTIZA LEICEN, 8
OETHEOBRWT —F7 7 F ¥ 28ET 5. BAEMNICE
V—Aa— RIZLLFO@EY, CNN & RNN Z#AG b7
LD LRs.

timecell_train = timecell_train.reshape(7608, 70, 1)

timecell_val = timecell val.reshape(30430, 70, 1)
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20

model_timecell.add(layers.Conv1D(32, 5, activation="relu'))

model timecell.add(layers.GlobalMaxPooling1D())
model_timecell.add(layers.Reshape((32,1)))

model timecell.add(SimpleRNN(32, input shape=(70, 1)))

model_timecell.add(layers.Dense(20, activation="softmax"))
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B 9 CNN & RNN ##HAHGbERLZLEED
()N 7 — Z EER, (b)IT — & FRlFEE,
(C)FHH T — Z IEZA 3K, (AFFliT — & FillgRz.

Figure 9
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Accuracy and loss for proposed architecture.
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B9 Xy, E&FE- TRRREL ICPERBEL, 2offEE
BEBRBO NS — 2 ZHAND 1D T XA SMEICENLD
728, REHEICBWTCHHRAICIA > b0 EEZLND.
HIZT =% T 7 Fx BAhEbEDL I EHBETZ DN,
NI A= DOWBIZ L HBFEEEHE, KT — XI5
LFMMMEE TR T O2HEE DML ERH D L TPHEND.
5. BhVYIC
AT, WEYE AW CCEREREO R EE
(F7-IFEMZ & R WERE) & SCEFHE RO BEGRE 7
Bri7e., AW TIEZ AT CTEERR T — & 2 U T Rk
PN & 5 7= 1R E 8 (Deep Learning) i & 5 5 #T FiE &=
ALz, &t =a—T0Vry NT—2, BHIAH= 2 —
FNFy "NT—2, VALY h=a—FNVFky NU—T 7
COBRBHEET —xT7 7 F ¥ 2 AV, FTIEHEKTEE R
fTotz. ZOREE S LICLEMGO T 51T 5 L CRHE
7 —%7 7 F v 2RELT-.
LSHOMEE LTI ToRBRET NS
@ TFTXARITTAXDONy T FELTOEEEE
T—FT 7 Fx DELE
& TF—HIBRIZONT
> EHERZE S BOERESEIIRYRONE D H,
Y 727 — ZPLRFIET RV FRE L T
EYAAN
e  FHmiconT
> ASENEEHEOLV—T U v EL EICREAETo
ToR, Kk 7RA8L R C DOFEAMRE F A& Nk L 7 A
EREIELZ LKLY, L FEMESET S
DEHRFEND.
> EEoHEMICEWTIE, T AR
TWAT —%7 7 Fy (282 F &8, FhiEED
FH ATV, FHMIEEORY 2 <HBEL L5
MERHDH L THEIND.
> FHIORE ZFEMICEELS §75 2 EIZBB O,
S SENIEBEBOT —%T 7 F v Ii2onT
HROICE 2 570, M7 —2 & f{HIC
BETEEE LEN, V=7V v 7 DHEA D
LORBEOEEEDICLIET Y MITL
TEERIZOW T BT E O —% 7 7 F v
EREE Lo,
< F, LEa—%2ZTThLEET R
LEDTHO LEZDT, LE2—h], LE
a—HBENENOFIEZ S LIT L0
IToTWVETW,
P EoOi#EITES b OO, REYEZ AW FEN» o8
JIH 72 SCRERRSE B IE DR FIEIC DWW, £ DA Z B
LIENTERLLEZDTHAD. 5%, ACTRELL
FHlFEO L RWER, BIOWEEZR > TV,
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