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Development of a Text Self-Check System for Report Submission

SHINYA AKAGIT KAZUHIRO NOTOMI™

Abstract: It is important to improve the writing ability for intellectual production activities such as writing efficiency and
assurance quality of reports. However, teachers have a large burden to teach individually technical writing to learners. We discuss
a Text Self-Check System for report submission which reduces the burden of teachers and improves the writing ability of
learners. In this paper, we are developing the system which visualizes the readability of report submission, focusing on the
readability as one of the writing abilities. In addition, our future work is to proceed with the verification of educational effect by
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feedback to learners.
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FTHZLIZLE. XEOEALTF =y 7 2RIAEOZIIC
ERIIFKRTLEY &, EAT7F = v 2 M T WES
NENWELEZD., £ TAMETIE, XEOF =y 7Ll
R— MEHEZEETAZLICLY, XEDEBALTF =y
DBNES TR EARRAE I DO B RFEE 2 X EBETHV AT
LAOBEEITY. AP TIE, FIAFCXEDOY —4
EIUT 4% 74— KNv 73252 LIk BHEDROMRGE
HiED 5.

2. V=HEVYT 1R
21 Y—=HEVUT«

V=%t U 7 ¢ (Readability) X, XEOHALT I -
APV RTIDZILTHD., —a—ARV=aT ARED
DHEHERRD HIL DL LETHEBARLT VR - 50007
WEBEHAWD Z ENFE LW, A XD CEFMEIIC T
FEAGHINRES o9 v, 22T, #HEEEHO R
HIFHM A HE (U — & Y 7 1 f5E%, Readability Index) Of{F
iz B LT, AT K 2 CEFMli 2 BB L OMRAET 5 2 &
MEZBNTEZ., U—FEU T of/EE LTI, OFF
RUCHEDSHEHE, QfEFEY A MIESLIEE, @SfEET
JZIEESSHBEMER SN TV 5. BB RIcES < E,
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SN, HHE D LI NICEES T S
REHEOBREZAVDIEETHD.

V=& )T A HEOEMRTIE, HEPIEEWNI LD
REBEHREAY, XEOBMSLEL L WD L5 REKRE
WITFHERRICHER S D 2 LB L WD W e, 72,
U= T R RT 2 RBERIL, EEOBLI L
MESCOHEL ST S, MY LTHWbRZ Y AR
Ansniznd5.

22 EFEV—HEYT 18R

YFE ) — XV T o 45fE L LCIE, Flesch Reading Ease
(FRE) 8 Flesch Kincaid Grade Level (FKG) !, Automated
Readability Index (ARI) 1% Coleman Liau Index (CLI) 14,
SMOGMAZr bR AN TV AWML Z b i Th b BB
WCESKHEETHY, ThthoztERXEX (0, K (Q2),
X @), X @, G s F1OFMELELRS
LEDLEDZ LICX» CGHEifRE RN E LN S.

FRE =206.835—(1.015X A;)— (84.6 X By) (1)
FKG = (0.39 X A;)+ (11.8 X B;)— 15.59 (2)
ARI = (471X Cy)+ (0.5 X A;)—21.43 (3)
CLI =(5.88XC;)—(29.6 A;)—15.8 (4)
SMOG =1031,/30x D, +31291 (5)

*A;---Words per Sentence (H.FEH &7 > 2A%)
*B,---Syllables per Word (35 &%k HFEER)
*C,---Characters per Word (SC5%% BLFE3K)
*D,---Polysyllable per Sentence

B EHILLLDOWEEL, & T 250

£ 1 I —H YT 4 REOR i)
Table 1  Criterion of Readability Index for English.

Flesch Average Average Estimated
Reading Description | Typical No.of Syll. | Sentence Reading
Ease of Style Magazine | Per 100 Length in | Grade
(FRE) Words Words (i.e. FKG)
th
W0to30 | Y Scientific | 12" 290r L1or
difficult more more more
th
30t050 | Difficult Academic 167 25 1i6,,f°
Fairly . 10" to
50 to 60 difficult Quality 155 21 1ot
. 8" to
60 to 70 Standard Digests 147 17 gn
. Slick th
70 to 80 Fairly easy fiction 139 14 7
Pulp th
80 to 90 Easy . 131 11 6
-fiction
9010100 | Very Easy | Comics 123 or 8 or 5t
less less

FRE (% 100~0 FREOHMM THE L, EHMEIMEVIE EHiH
I WE L T AR TH S . FRE 1T, RRAFEDTHR
T EOMEFEE B E U CRE O MR E I E R U E D
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STz b M Microsoft Word 0 SCE AR IEMSREIZER ] &
NTH I R & LT LT 5.

FKG, ARI, CLI, SMOG 1% 5~17 F&JE D “FAE K HED EL i

TEL, BEREWVIZEFAIC WIE L THHEETHS.

TICHBEOREX B E LEZEETH D,

23 BAREY—FEY T 11EE

AAGEXDO ) —# Y 7 ¢ Ffiix, 1950 455 1980 4
RAEFEC T T, BEOEL S 2R T ETOE SO
WL S AR T T T v ARSI VD JIEN
W ST & 7=, 1988 4EIiE, A BN X » TRER O
L& L0 L & 2 HEINTHIE TE 2RO RN
RS, 2007 1L, BAREREEMITHMT OELH % 5%
o, sl U ko TR Z T BIRICE B L-ER o
FEARREENTWAD. KITTIE, 2011 4, #EENI L - T
“DAFBEXSEIHa— R Pl Hn-SETT L0
FEEMERIN TS, LLaRG, MoEES %
AOFBRE & L CHESE L TR0,
CHITHAENRRELVEMETH Y, BEEDH D
DVER & I HED R EICE > TN EL bR
5. BRELTEZIOLND AREOREEZ LLTIZHRRS.

(1) BEEATXFARIOATHARWNCE

V—FE YT X AMORMEE L BFENAS Y, HIED
FHEERIZITTWEEEX LS. LaL, HARGEITR
FEE B BRI CTARY LN TR LT, HEEICHE
HL7Z) =XV T 0T 2581, AAGEXDONHE
HAL - SHTHEAL DR D HULERH L. ZORHIZL Y,
HARGEY —X VT ¢ IBEICBET a0 — 2 B3 0L,
EDOBNICHORNB>TNEEDEEZD.

HAGESL DS EIRAL « SATHANAL & U TIEBL R AMEE L T
BY, FHESE, WREFESH, X5 N-gram # AW HAR
Y XV A BERFEELTVWD.

FESE (XFEELOHE])
FEERDE (BEFRELOHE)
XF N-gram (B9 5 N XFHEDHHT)
BAZE N-gram ([%#Ed 5 N EBEEO D)

(2) BEINOH—HBT—FDIENHEL N &
BABIIRE X T ERBEXTONFT 2 &5, LTFOMA
G RE =2 NB NI, SR T — X DOIUE
DEELW., ZORRICK Y, +okT— X2 NETET,
FEMEOE WY —Z BV 7 ¢ 5O ERR I L OFHlEE#E D
HECESTVRNEDEERD.

VEREDFREED X 51T, Stk & B — MM b HREERGE X
i “AREZZZENWa— R OLS T —2 %M
WA FIEE, ZOREA~OXRE LTHEBIEEE XS,
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24 EREETHMAAE

AHGE X #ax 74k (variable replacement method) & 1%,
HEEY — X )T 1 f5HE (ie. FRE, FKG, ARI, CLI, SMOG)
OEBERREDOETE XA H 2 LI & > THAREICK
IS BN ) —F e ) T A A ERT D HIETHD.
FELEICRE T D A HUTEEREICET A E T, MU T DA
IR T 2 E CEEMA DMERH 5.

ROV =X YT ¢ FBEOIERITIEL, ERRENDTE
ERRAWDLT —XZICKREEKFT D& L BT, FHIEED
FREEC KRB 22 F B MR ML E Ch o7, LAl
BEE W2 TEL, e 0&MEE 25721 TRY
728, T A RIS, Do KRB A FI] A 2 A 25k &
MBEEFEFIZY =XV T A IBEEAERTE S, £, {F
FREND V=XV T ¢ FREIE, TEEEICKT L CITEREE
& A UM il 2 15 A 2 % H il SCLSE S AR 7R 4B EE & 72 D),
PERFEIE O R OER b M TE 5.

FerlZZDEZHICESWEREAEY —F )T 15
AR L T BB GHEE T, FREOEE AV,
B L FHALE vy ) UIEWEICEE B Lo T 23 i
Th5EVIRERELNTWAET = oxtisf i) % FRE,
FKG, ARI, CLI, SMOG (Zi# H L 7= 555 (JFRE, jFKG, jARI,
jCLI, jsSMOG) 1FxX (6), = (7), = (8), K (9), = (10)
Lis.

jFRE = 206.835— (1.015 X A) — (84.6 X B,) (6)
jFKG= (0.39 X A;)+(11.8 X B,)—15.59 (7)
JARI = (471X Cy)+ (0.5 X A,) —21.43 (8)
JCLI =(5.88XC,)—(29.6,A,)—15.8 (9)
jSMOG =1031,/30x D, +31291 (10)

*A,---Words per Sentence (F-FE3HIE, &7 v 2%
*B,---Syllables per Word

(35 1 58 - 37 1 TR O EIE 15y 150
*C,--Characters per Word

(¥ ) AMEREICHE S HA L FHREGEIHD
*D,---Polysyllable per Sentence

(JEFE 3 HHi - T 3F A LD FHANENI, 1 T o ZH0)

F2 UFREILDOVY ) EREICE S ER
Table 2 Shannon information entropy by character class

ST X Uy ) UIERBEICE S B
BT “Qr~"9”, B _ B
FAT 7y k - log,(1/36) /—log,(1/36) = 1.000
[ONCY/ATAS R —log,(1/83) /—log,(1/36) = 1.233

R .
R . (i —10gz(1/85) /—log,(1/36) = 1.240
— (B#)
i, 4”\”“;%”
BT pn | —1092(1/20898) /—logy(1/36) = 2.766
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(1) BAREXOFFMHER
PRI EE IR U CIEEIEAE & [F] U Rk M 2345
DM, AARFEICK LI fHT OLEI&TT L= il
ERB/OLND 7280, FTHIEOKRIENMLETHSH. £ T,
WEEETIE, Ft 25 fFo BAGEST (GBI 2 1,
FLRESCHEOBA 2 4, FXECEO/NR 8, ava—X
WP 5 Web XX 4 7F, a0 Vo — X (BT DHam b 2
fh, 3R, AFEAME) IToWT, BEIEE (FRE) &
VEREDTERE (0bi2) DHERAZIT> T\ 5. JFRE & obi2
DFEREZK 1IZRT.

120
L 2

R*=0.7313

JFRE

1 2 3 4 5 6 7 & 9
obi2syffl (FE% : 1 ~FEHE: 9)
B 1 2570 HAGEXICxT 5 JFRE & obi2
Figure 1 jFRE and obi2 of 25 Japanese texts

JFRE IXEDMEVIE L, obi2 IZEAFEVIEEEHE LW E T2
BIECHAT-H, AT OEPIESITE L S HEIZED
MR H D Z BT 5. JFRE & obi2 & DF 53
R*=0.7313 & FREDOHEEZ R L TEBY, REMHIEIL obi2
ERIBRICHAAGE L E KRENICHEFRECTHDL EEAD.

(2) EAWMX~OBEGAREMEICET SRR
TEEBEIZB W THERIEEOM R EF AL LS &
THHE, LTEONEDUNHEIL & HATEST OFEMHE A [
PSR DS T BN ETH S, £ 2T, Wit
I, “NHK =2 — 2 THa8" Plo g & B AGERR S
HB L, FHMES RIFREEC /2 D5 1 b B9 5 MGE
ERET> TS, ERTIE, FREYEZMAV, #ET 1T
BN, R4 - %A N FHALCE B LIRS 5%
B LTV 5. JFRE, jJFKG OHE#EREX 2, X 3 1T
a

g

=1
=

A
> y=007Tx| o FiEd4- HiEEESE (L)
FEE - RGBT (6F)

@
=

FTHEA - FiRE TR (%)

A AR L O (FRE)
g
z

Tonen| ——W (BEE L))
40 aE (maE 6F) )
# (EAE GF))
30
20
20 40 60 80

% L O (FRE)
2 22fHos & AAGERIRCICKR 2 JFRE & FRE
Figure 2 jFRE and FRE of 22 articles from “NHK News de Eikaiwa”
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y=1.43x y=1.23x

g ° 4 ’ o FEE - FFEEERH (2L
g o FRE - HREESE 6
% 12 T4 - RS BHE (35
& 10 — (S (L))
E . B (@R (6% )
E #% (@ 5F) )

4 6 8 10 12 14 16 18
WX OFFiE (FKQ)

X 3 22 DL L HARTERIFRSCUCKRT % jJFKG & FKG
Figure 3 jJFKG and FKG of 22 articles from “NHK News de Eikaiwa”

BT UL EAROME X 2% 1.00 (ZHTVIE EBEC S HARGER)
RCOFHBENFRRETH D L E2E£T. X 2, X 3 kb,
JFRE, jFKG DWW 5T, ¥4 « FiRG OF2EI 21707
WIS T Gt (BREHEAE & RO F) O X 23 1.00 12
BHiE< RoTWA, L7W-T, TERIBEDOENE %
BRI %56, R4 - F G OFSE 21T b W shisft
FE&EERIEIWEE X 5.

() EEXSHHAXEOFMERE
RRIEDIERIBE O R R & 3 /TR Td 2 MR
T B0, EFHLBFSCEIZONT, RAMACE] & CEFR
EFEHRTHD [T LY Po jFRE 2+ 5k
WEBRAITV, EIEREE ORI EZ R fIREN E 5
PICONWTEEEI{To7-. JFRE Dt A T h%K 41
7. ® 4 TIEJFRE 23 45 LU T OfEIR & BEFi A HE & L TR}
MTRLTNWD. ZD 4 UTEWSHIEILT 2 U 2N Of%
MIETED BN TS FRE O LT H %

= - .
—  BEEME(FRE=45)

= <TDOLED
(=608, o =5.3)

e— it
(n=49.7, 0 =6.8)

SEEE
=

0
100 90 80 70 60 50 40 30 20 10
JFRE
K 4 EFRLFTFASCED JFREE R T T L

Figure 4 jFRE histogram of “Package insert” and “Kusuri no Shiori”

M 450, EHHIASCED FREIZIBW T, TR ST
HEELLS, IKFTVolLlBY) BELIHEINTNEE
MENZEWRENTEY, [KTHoLEY | BNIXEEY
(EEHOLETHHZ L aBEX D ERYRFERITLEEZ
bNhb. F£7-, JFRE OfER%Z FRE OBEFIEUEICHES LE
PR D&, TRASGE) Tl 74 b 16 1 0 302 #ERR L UE
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WU LTWDOIZHLT, KoLy Tix 744

OO SCENHERAEICE Y LTV A, BERBEA AW

HZ LKy, EEFHPAXEORACT I 2 REMICHT

lTELZERRENTWS., Tz, REEE I
DOFMEFEEZEA TEAZLEIRBEESNTNS,

3. XEDFzvYeELKR—IRH

31 XEQFTyv IR

SCEEREES DO EICBNT, FxvZdN&5se L
TIE, A - BT, SCRKRBICOER - 3GEROR—, &
#H (FT - SATONME), TR (HEEE - IR,
BIRRE, TERANEZZOND. xSz EtEd T&
XEOY—=FZEVT 41F, 20 bOTNERBUIES L,
FEROEEL S LHESTOEEL X &) Bl D SCEIERRE
EIMET D LN TE D,

AWETIE, ZOV—FEU T IZEBL, XEELY
T2y I VAT LADIGHEY —ZE VT 4 & AN HRRR
REE BN TRE LT A,

32 XEDF vy & LKR— MEHDEE
XEOEBNLTF =y 7 ZRIAEOBEMIZERIIERTL
FHL, XEOBNLVTF =y 7 BMMTONRWGENRELNE
ExD. EZTARIETI, XEOF v 7 & LR— R E
HE#ETLZLiIcky, BRIV T F = v s OEES
FROSCEAERRE N O B BT E BT H VAT LORSE
EITH. VAT AR ELT, XEF v Z7ICERLEZLY
A= MEHO2—2 7 — A% X 5277

XEFry/HIBOLR—MHEH XEFy/HAHBOLR—HRH

XMV IITT

OxBOER

LR—MRHMSRT L

OXENFIVY

LAR—MRIMORT L

FIRE BEE HAE BEE

:

|

|
@REORE

M5 LAR—MEHOZ—Zr—2K (f: #%)

Figure 5 Usecase of report submission (right: proposed system)

X 5 OEMTIE, XEOF = v 7 BFIHAEOEMICER
LNTWVD. K 50T, MECIRENIEOT = v
JIWRTFLTEY, XEOF = v 7 B RE—EIIT ) i%F
W7o TV D. RIFFEETIE, K 50 RT L7, X
Bz v JHEABZBIO LR — MEH Y AT AT 5.
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33 XEELIFzVvIRTLOER

Fex XBEMEICBNT, V—F U T B EE2HWE
XEENVTF v 7 VAT LOBREED TE. AL
T, ZOVATAEHRRE L, LA — MEHFFIZCEOT =
v 7 K —EIF TS VAT L [MRead] #BHZEL7-.
MRead Q¥ i 2 X 6 1287,

B B#FTFFRE L FR 47 6 ST @

XFH
Readability

M6 XEENLTF =y AT A [MRead) O¥IHEHE
Figure 6 Initial page of Text Self-Check System [MRead ]

Ky AT KX, WIHIHEE CTH 5 A F1~<— (MRead.py)
L,V —ZE VT 4 #EH CGl 71 7 4 (Readability.py)
NHEREREND. AVAT AT, XERETITIARL, XE
BT T = 7 OFEOTOSCEERAN O B R TFH &
XETLZENENTH DI, FIAZEOED LS 28
THLRELT, REORHTHEXEDTF = v 7 & —R72
TERTDERFERAL, V=2 U7 HETIE, FER
HEAE 2 AT, AR E D H— PR T hTICHE
FERPEFERINDRFEZEHMAL TS,

RKIATLEZRNZY =XV T o flEO—fFlE LT,
AL 2T Rl 2, &7, X 8I1IRT.

Lol EHTESR [zavicel] @
S #pjog HEEE
1]
10
- Very Difficult
30
40 Difficult
99
50
Fairly Difficult
60
Standard
70
Farly Esay
30
Easy
30
. Very Easy
10
120
JFRE
O X=F# : 599 (XF)
A Readability : T@LIMLLYIXE
#(E \

7 FEIERTSUT T 2 A s R (OB IE)
Figure 7 Readability(Numeric) of “The Constitution of Japan”
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Ll fE TSR [FEiEC] @
o HEEE
20
19
18 Very Ditficult
17
16
3 Difficult
1a|- 138 134
13
1
:|7 107 18 Fairly Difficult
10
2 Standard

Farly Esay
Easy
Very Easy

JFKG JARI JCLI JSMOG Mean

O XF# : 599 (XF)
O Readability : BREREREIOXE
(5 \

8 FEIEAISTITRS I 2 it i it (4R K YE)
Figure 8 Readability(Grade) of “The Constitution of Japan”

LAR— MEHOBNE LTI, £9, K 6 ICBWTEER
DODXEEADLHERZ V%27V v 735, RIZ, fRITHE
RERBRIVBEREND D, BRERLE27V v
LTUAR— MEHEIT) LN THD. ZOFFHT L
D, XEOF = v 7 BRIK—ENIITH Z &22 5.

U—FE )T o45EmE LT, SEKEDY —X T
S HE (K 7) T JFRE ZHW, ZEKEDOY —F Y
7 ¢ HE (¥ 8) TiX jJFKG, jARI, jCLI, jSMOG, 4f{k
DFEEERNTWD, BB &SR FIEICE SN —F
VYT A HETH LI, HEE - BAREZMDLT, XED
V—F VT 4t R TEDLVAT AR TVD.

S & LCIE, SCFHE Readability 12 B84 5 34 23 R
ENd. XFHETHE, BEERVERT - TAT7 7y k-
OBNR WA BT - BEFEOEHNEREIND. XFED
FEAMFE B0, 200 SCFLL EASO, 200 SCFRTEAS A, 150 3C
FARIEA X LHE SN HEREIC LTV 5. Readability T,
# 1™ TVery Easy] ~ [Very Difficult) 284§ 2% 3F4lh &
LT, mEBKEOHEIE TETHRELWY) ~ [EThe
FTOL ), FEKEOL AL VNFRLLFRE | ~ TRK%
REIEFRIE | NFSR SN 5 . Readability O FE4MFC 512, Standard
L LBREUNDZENO, 2 BBEDZEN A, 3IBREDAENR X &
XELHESNDHEEICLTND.

4, FE(MEER
41 RERHE

RN TR OFHE 3 O HMF A T H RS 5L
(V27 DEHG] [T — 5 N— 2B ORIEE & /5T
LT, fIBRIESH 5 R IS S V) o B HEdid ARk
a5 2, R AT MV ViR — MEHERZIT- 72
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4.2 SREREER
SNV AR— 398D JFREE 2 N7 T A& K 9
R 7, FMEE S SIS LR R AR IR

100 == Uik—r0d

(=746, 0=15.4)

SEE

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

100 90 80 70 60 50 40 30 20, 10
JFRE
X9 #HLA—FDJFREE A NI T A
Figure 9 jFRE in submission report of 98

#F 3 FHMEEEZT Lo LAR— M (EIE)
Table 3 Number and rate of submission reports each criterion

Al s v jFRE AR AT AOFHER S | & EIE)
Very difficult 0to 30 X 6 (0.061)
Difficult 30 to 50 A 4 (0.041)
Fairy difficult 50 to 60 @) 3 (0.031)
Standard 60 to 70 @) 17 (0.173)
Fairy easy 70 to 80 @) 33 (0.337)
Easy 80 to 90 A 22 (0.224)
Very Easy 90 to 100 X 13 (0.133)

FEGILHEICE A9 % &, Standard LV 5 LW ICEDE|
AN 0694 THY, 7 EREDOLENRG LDDILFE &Y
ESINTWL I ENgD. fHMiiR B ICERET L, O
EIE 0541, ADEIEN 0265, X DEIAH 0.194 L7z
T3, FHEFEEAO & HE S TW R HICE A 5 #1595
T—HLZV, FHMBEE SRS X EHESHTWZIS b
SPRHESNTVWAILEN2EBRELD Z EBH05.

43 E=E

R AT B L CEEMBESN ORI EOBHRIZ DWW TIRARS.

AEBRTIE, FHEEEICHOWT, O 5HE 5 5/RE, A
MW2HBISDRRE, XM 2FFRENDZENRENTND.
ZORERICKIL, KT AT AW HIRRRAA X O E b
IR Ak L CIT - 7281, V=2 VT 42—
KRS Z LN TETCNEY, BOifiicek®EzE LY L
TV, —EREDOXEEMEBININFIZOVWZEFRD.
LMo, KVAT LW B R RGREY, &
VERRRE ) O-RFEC R L7z 0, SCEIEREES O L4
DERBIFEL LT, FHZICEAL TN ZERTEDLDOT
FRnrEEXD.
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5. BH YIS

AT, VAR— MEHERHIXE L 7T = v 7 2175
v AT 2 [MRead] OBHFAERICHOWTHE LT,
LH%IF, BT T =y OEESLY —Z YT 0 OE
O L, B DROBIEZED TWEZNWEEZ TN 5.

BE X

1) SCHREA: FEIRREEOMEICT T (FRoELD) |
http://www.mext.go.jp/b_menu/shingi/chukyo/chukyo4/houkoku/080410.htm

2)  lAAHiE: [CHERBN) BT L2T7VTIvI - 4T 4 7 ReD)
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