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Effective Information Additional Collection System Applying Natural Language
Processing at the Time of Collecting Open-Ended Survey Responses -Using

Occupational Coding as Example-
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2,500,000

We are developing a new system that applies Support Vector Machines and
Natural Language Processing. In the proposed system, a survey taker first enters answers including
an open-ended response collected from a respondent into a tablet and sends it to a cloud server
where the system is installed. The system then classifies the open-ended response into a valid code
attached the confidence level, and presents effective words according to the prediction code to the
respondent if it perceives that a response does not contain sufficient information for
classification. This decision is determined when the confidence level is the lowest. After
collecting information selected by the respondent, the system reclassifies a new open-ended response

into a valid code.

The system has not been completed yet, but shows efficacy by some experiments.
In future work, we will completely implement the system and evaluate it by coders.

CAl



1. WFZERIAA 2S00 &
INECTORMFEMIIEICL Y, B - EET X ITRESNTNDER, a—FPHEZES
BB TRTCHEETITo- TCWEZERHRBZEZH O UOAEIN-a— NICE#ET5 17
TR —a—T 7)) LR, NTHEESE (BEE & ARSRELIE) OWFZERR ZELY
ANT, HEIMICa—FT 4 > 72179V AT & (TR - E¥a—T o v 7 HAEEY 2T
L)) EREFE LT, X612, Rk 26~27 SRR I Bh & Tlx, ZORETEN L, IRODO~
@OKHE (BRI ORI EMICIZEIHEOENE B IZIRE) ZBML, VA7 LAOMGELZ M ESH
7o Wb, RIEXTAN SNERAET — X ENEUZa— FEIT TN D TH B,
OB LT D a—F 4 7 OFEFHEDILIE

A I B ENEED N—LR—2FE W) REFEGSW)
SSMERZE - pE¥Ea— F (v Th S
#9200 fl, 20 ) 7217 T <, o

Lo
MER %R
1L0 A o 7= [E e = — | (O UEDN Sen sue -!
EDOBAIE 1SCO, FEEXDOEAI

. E -( WS DAHE
= =
ISIC) ~0 EBZEH G TRl Ly | e [ “ LSRRI
[Ssuzsa—r ]

(K1 &HR),
1SCO (/N3 %8549 400 &) - ABEER

Ei
International Standard
Classification of Occupations e
ISIC (HER435E%9 60 f#) - kot
International Standard
Industrial Classification of 1 BB - PR o—5 o L ZHENE Y 2T AORER

All Economic Activities

QAT AR TR LTI - FEXE o — NI T HMEEOME 3 L~uL)

VAT ANE I TR L BB o —F ¢ 7 RERICKR L, AR (SVW) Ik D&
NADHEEHE N DDA TIZBWNWT, HBIMfORAAT LE2MOATTDOEAB IO, F 147
DAAT EFH LMD AT OENBELL ENEG/NC LY, 3B (A TABNF =y 7350
ER GERATNME) | BIF=y 7 LiehEREW) | C TABRT = v 7 &3 2 0ERN
b5 ) OWEEZMNGT HEEZBINLT,

@IEfiE#FE Ok

Ml CIEAg T — % (ERMW=T —%) OBNEZ21ZEBERRET 2720,
T — 2 MR LT, F7-. EfRE LD, SSM EE o — FOEBERE 2 — R 2 T4
L7 N3N XL HITo T,

@Web > AT LD

Ry AT D R KPR AT B SR - 7 — % 7 —Hh A 7 & % —SSJDA

(# CSRDA) ICE &, K2R HIEICE D, Web i X DFHARRZZEHR L 72,

(D) (FIAHEIFIHEFEEZ A A VI XD SSIDA NEEN $SJDAM
Kﬁ%(%%#éﬁ%-%¥ﬂ—F®@ﬁ%% ;
i

(2) [SSJDA]—+H 1D, /XA T — RDOFIT &L T
y7r— R (¥ ru—R) GofEE

(@%Mﬁﬁﬂﬁ%?—&774W%nyu

—

) (RAEIRERT 7 A V&5 v m— F ) o 15 o % L L Sy

X2 UTF 4 OFET ZR2R A T4 TIEARL . (3) & (4) DT, CSRDA D3E A Y E
(FEE W22 E) AT T4 THAET B, 20, #HLDBERBICEETX AEEE L




(X 3 &M]) |

R AT M, AT OMREILEZIT o722 & —
T, HREHAEIT, KHABRECH->TH, % [Open|
BOBFZEICWRN S, 4 FEEORYE - E¥ao— BE [+ 4
T4V IRRERBEEMNETAFETEDILO 55M SSM
Tpol=, FEEE. ZDO Web ABRIZ LY 12 ORI “11500 FlIsic
botz (ZOMIZ, 2015 4 SSM FHE IR HHkE :
a—F 47 THE 6 FREREATHAENE), £ Vereraid4
7o, RHFFEDMZER R L LT, S EFER &
1 BRI E TN D FEN R TH D=0
W2, HESREICR T A0 E & OWIE O E A [ 3 CSRDA $H M4 Elim (418 )
ML INT -2 b o5,

PLEIZR A7 8912, AL, 20 iCE RO BICEIR L Lt 5, Ly
L. KVAT LAEBELEAROHIIL, FEABOZ W Ta—FDLE|] THY ., TOEA
NI, BB LROBENGFET S, Tk, B2/ - % (2008) 1282 Ta—F 4V 7{E¥E
BT ES (BE- -EEa—F 4oV ~=aT7 NV EEEXReE] (HD - FHIER)
pp.53-58) @ [a—X7 v rr— rpbRAMHRE ] ThHEINTWE LI, a—FT 47D
B TRIEONEN SAEFORELCHENRE LEWGE ] 370b6h, DO 20 O 8
ETDHEFEHRBEIBFICARRBLTCWDHT LD a— Rafi) 72 TUIWITFZ2VWIRIEN S 5 =
ETHD, Zhid, a—FENEE, a—FOEEAHREEIRIET, B EFEa—T 1
VIR b O TIE R, AT TV OFINT-AHEBIENEZLIEELMETH DL EE X
bND, LIeno> T, ROBEIL, TH¥E - EEa—T 27 ZFERNDICILERL, 20
R FIE R T 5 2 & Th D,

% Y
& EBO-F o 37 e

2. WFEOHB

AWZEO BENE, BHEIZEOT 74 —a—F 4> 7 x{TH>a—XEL LT, T, 1.
THRARIZBHEE LY AT LAOWE TR TR 2R, bbb, 774 —a—F 1
TR, DT AT DOERB+H0E EN TV ARWEIZIZK T % a— & o/ &2k
HMENDHT2OIT, UK T DB EERE L, fRRIZAT e FEERETH 2L Th
B, WIZ, TORMTHER LIV AT L& LNERICHHETE 2MAZ S0 L5 I2ER
LW OWTHUBET A2 ETHD, b, Eig22lionWC, 774 —a—5F 7
DL HBEERRN A DMETHD 2L, SFIIME - EEa—T 4 7 &%
RLLIEVATAZBEL, TO%, Zhz—bT 22 & b7z,

BARH) 78 BRI, RO S5 HA TH D,

(1) THEE - E¥ao—T 0 7 HIMMEY AT &) 2%

BRABLY 2T AOFHEZRHRE T ATV AT LAOFEEEDHT-D, H AT AOREE
ZARDHENC, B AT AOIEfEON EE TRl — RIS SN2 HEEOF@EMNEZ M L
SHETBIMERD D, BEMIZIZ, VA RXR—=ZAFETHNWD VY —T R EL—LEEED
Bl I EHI O Z1T O,

(2) REBLS CHERERZBINNETE 2 HIEZRE

TR —a—T 4 T ORRT, DRI ERERNEIEICARRE LTS Z R LN
S>Th, BIEENLHTICHEREINET S Z ENAARETH D, [HFWMALETH D NEDHHE
B CHI L COAE, BIEENSBINEREZES Z ENARETH 5,

(3) HEBG CHREENFHT =012, #LBNEDITEERREN ST DO THEH LITEINE
iz L CHERZINETE DV AT 2AOFFFEERSE
(4) AT AR L 5 R

VAT L EEBRICHAT A0, HEHES CRZAZINET AHER. BiEZT A REIEE.
TIR—A=T A T EAT) A=HD=HTH D, TII) ZLOHMEIZT TR, FiH
Wi, ZO=FIZEDB VAT LAOHREIZOWTOFHMEEIT O BERH 5,

B) VAT LOWHL (BT TV DOH D HHBEIE—E~OJER) ZHEFIZ A7 B%

ARY AT AOXRITHEE - EEFRIRESNDIN, o BBEEZET—Z 2k L THEA

TEDLVAT AIEG IR TE % L) ekl L TR,

3. WrgEo ik
e BT CiCHiEAZF L D5, HEDHBN Q) (3) (B D E ML, MHERFE NS



RLLT A AY ZNHESE 787 T DOERIZEEMRIAEST O .
(1) T - EEa—T 7 HBY AT A 2%

B 2 TR

VY =7 2B DR O
WEE A Y — T AAHRE 2 B

D AT EREEN— VEEEA~DIBN
W3/ PEEN — VEEEDUET

SAMBHOEMAEL (Efo—g) | BT COREERBS o oo e

0

@ .

- M4 30 (BA5 ) | aaism PRRRHE VK 28 HEIE
®

®

(2

At
) ALY, CHERME R 2 B E TE 5 HIEE1RE

R e TR
@ | BB O B iF e Tk 28 4EFE
@ | fE #&Et WFZeFEE - e E B | PR 29 R
@| AL Frr7vs WRgeIREF - BFEt 03 ¢ [FRk 30 « 31 4RJ

(3) HHLNESICHAEFREN S ZF OB TE HIBNEMAZ L THERAIETX 5 AT L
OFARE &S

WX, /— MUPCIZV AT AEHBHT L TETH T2, LHHECHOOR S S OE
MH, X7y MZT—H AL T T R —RIZERBE LIV AT AICEEL, RE2XT
Ly NCRITWD A T4 VRIRICEERE L,

N CIRE TIEARE

@ | YA T L OFHBRTERRG
@ | ML FIHFpEx

WHoEEE - Mg 4 C K 31 AR

(4) AT DZRIHEIS K L

N A2 TIEFRE
@ :~&&lié§wﬂﬁ m%'fki‘%% ° ﬂ%%ﬁ%D *E ﬁﬁk 31 E
@ | &R - EVEEIC X 5P Wi Es - RO i
(6) AT LR I 7 TV D5 HHEBEE~DOILR) & HEFIC AN BHZE
2= N TR
@ | VAT LEEOERRG - & WA R YRk 28~30 4EFE
BFFERk R
MROBM T LIS EE L5,
(1) THZE - pEXEa—T 4 V7 HEMLY AT A & STEP1 T—RAhEY—/ DR
L
HE@D . LA NR—AFETHANS Y Y —F 2 el NERS
b — DR, OB 177, i N:ﬂ%&
[E A RFE R Mk D a1
(2) AT CU BN ABIMILE TS 5 F7ik% Y =)
S I T

X4 PHEIGOA A=Y



STEP1 7 =X AJJ &L ¥ —~Dik(E T —
WEEBEEENLBONEREE Y T L :
MZAJI L =B ET S (X 4. 5% e ot

STEP2 HEh=—F 17

HElm—7 ¢ o 7ic k), BECHTS T=
— ) ZEEEOCRZERD THEE) (F1
ZM) T CTHT S (X6 5H) .
STEP3 fHHA /2 DHE =

5 STEP1 0> A/
STEP2 T 5 S 7 f(EER 6o & KL = AJJElE
VAL OBE)  (FEIRE) EMRRRLAE e =
LT STEP4 |ZiEXH, FNLANOBREITK T P —
%
STEP4 EBANEHMOFER & IR
BIMAEIZ—F 4 BT L2 — RI2s

CTEMT 2 Emopm (HiFL~1) 24 I SR
T Uy MR L R R 2 B0) . ] = w SRR
BHIT L0 BRSO s = %

STEP2 @ [ETaRA
H1 R LA EIET B YA 2T O e

HERE L~ E3E R2 RrIik

A Scorel>0 7> Score2<=0 FHiE HoRT A
Scorel-Score2> « 1 BT IVL (BT IVLERITINIC

B Scorel>0 7> Score2<=0 FMUT LRER B D)
Scorel-Score2<=« ° RE SNSRI W — TR F L

C Scorel>0 7> Score2>0 7255 (IhETOREKRED)

D Scorel<=0 3 I — RERHEATHT D AFE Gl EH)
Scorel-Score2> K| A

5 Scorel<=0 4 | PEfE— R EIEf = — F2 RS
Scorel-Score2<=f3 Dk

Scorel, Score2 (XIZNEFNH 107, &2 I THIS
Niza— ROSEA a7 2HK T, BiE a=3., BEp=
04 & L7,

BYI—F17 ORRIZR IV TBOHRE

HIEELARLE DBE

RKTNIT)XALEWEDORRD 2 DOT—4 %
v MZEVERBRLEMEERE, 4 2OFEOWTR
b, FEEBMLARVEAS X BN mEL, A
itz R LT, S%OBEIL. ZOFEEZHAD
ORI FEEREL, AME2RTETH D,
[ R MR LQFERE DO
(3) HAHL CHAEBFIHT 51213, #EL DA ICHRERTREN DX O CHE BISBINERMZ L
THREZINETE DV AT LAOF| e %
VAT LADRBIRFERTHHA., 13, © 3) | ThREZLHiIC, HEERIT PC TIERL,
BT Vy NERBTLEREBET D, [ERRERR]ZFEREOG
(4) > A7 LFIAHEIC X DA
RGPV T E R0 o 7223, AFFEHIRIE TR, T3 — XX 25Hii% TE
LT3,
(5) AT LORHL (BT TV DD HMEEEEA~OIEE) ZHEIC A7 B%
WHY AT LAOBEIZTE TOWARWR, ZOIEERKS R AT L TH5H,

B8R Y Ba—F
BNMWENRT-ERDAMI—F 1
TR, FOMBES—/IZBF

633 —AREMBAMILT $ET

[X| 7 STEP4 @ H /)i



Vol.7, No.1

2018

pp.21--42

DOl

24(1)

2017

135-170

DOl

66

2018 8 30

2018

63

2017 3 14

2017




64 2017 9 18

2017
68 2019 8 31
2019
2020 3 18
2020

https://ww.u-keiai.ac.jp/international/teacher/inter-study/takahashi/







