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Development of Computer Aided Nursing-care Text Classification System
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For improving nursing-care quality, a nursing-care text evaluation system has
been developed. The nursing-care text evaluation system consists of a feature vector extraction system
and machine learning based classification. The nursing-care texts are freestyle Japanese texts which are
described by nurses. Nurses report their own nursing-care processes which were actually done by the
nurses. The feature vector extraction system analyzes dependency relations between words and represents
such relations by a matrix type expression. Support vector machines with binary decision tree are used
for visualization of the evaluation process of the nursing-care texts. The word2vec is a tool for
representing words by high-dimensional vectors. Using word2vec, the classification performance of the
nursing-care texts was improved.



B X C—19, F—19., Z—19 (GtaH)

1. WHEBHAR S WO 5

Fi&r T OB EZHLE LT Web 77
Vor—va K WIESNIFE#T T T *
Z b (BRI Lo RinE X E) &
HEh R - O X 5 VAT AOWE LT
S THEY, HEGEHY AT AOMRER LR
O vz B s L CHFZE 2 Blin L7,

2. WHEDOHBY

Filkr 7T R ANV AT LOMERER L
DL, THRRA T =X D)7
R E AT LEE~ 7 M b T 20BN &
5. AWFETIE, XOMEZRY = ITEKRE
LR, $RYZTEIMRAZ B L 7R
MUVARE BIET. ZHUE TOMETIHRY
T BfR Z — IR DFHEA 7 P VIS S
DIZOIZ—HDOIEMRRET H &9 EE
Fro Tz, RFEClZZhairalic+
D LTRSS

Fo, HEVEREDM I & RO Rk
@D 7= ¥» |Z Support Vector Machine using
Binary Decision Tree #F|H 5. ZDOFiE
T2 NETOMETHWTE7Z SVM L IRE
RERFA LTc HiE CIRERESE T2 2
ETCT—Z OB AE b T 5 2 LN T
5.

3. WD ik

(1) BH#ESZ T T XA MNIBHEOE AN
WCEEDEFRE SNIZERMICK LT, FHi#RiN
EBEIAT 72, b LITEBPOFEFIZRET S
BRRICOWTHIZ LT AN THD. Fik
T HMFEIXZOREEZBET S LI2LD
4 BeBEICRHm 21T O

(2) BEIDEI AT KT LR (1) OFEES
7 H MR OFHE & FEROFHEZ1T 5 Z L& A
7. BV AT AR, FRE(1)
DOREMZRIC X DFHtREREFIA T 5. 3720
L, BFEET VT XN HED Y FEHO
Pt TRESE T 5. o720, EBRICEMT S
VAT LTI, MR EAT T — 2 2RI T
& LD TR

(3) Support Vector Machine(SVM) %5 —

ANV EHWTT — & & @ik ZE M ~514
L, 7—F%27 JALGETHFIETHD.
PR— IR T Z—LMEEINDT — X 2R L
THMAT 2 Z LICXvRIRNICy T A0 %
ITOZEMTED. KWIETIIE#ES T 7 F
A2 FOBEBSHEIC SVM IS VAT A%
9 % . Support Vector Machine using
Binary Decision Tree(SVM-BDT) (I | 7
SVM % iR EARMEEICELE LT — % 2087
LFEETHD. T2 I HHTEH7 7
AL ZNUND 7 T K2 2558T D 2 & &k
DIRL ZHREREHEST S, 4/ — FTIX
SVM HMELE SN TR FEMTbID.

(4) RV ZIFIZ K DRI A DERD

oI, £, AARGEOIEZ P RER AT
BRORY Z T AT 24T 5 .

4. BFEERRE

(1) £20 Z BRI L B HM_ 7 Pz 2
NET, HEEORY LR E~OBRE
BRI U CERFFRIER & L C—koticiE 4%
W7 hLE LTV B#EST T XA hpD
FFEA 7 b x T FORD L5 I2RKBLT 5.

X, =e,+1,

e, = (e, €y, enp ),

Ty, = (72 w0 g

¢ = {1, e TR 2 %?ﬁﬁﬁ@‘f%%’f}’
0, THLISH

r={wmb%@%%%ﬁﬁﬁﬁé%é
““lo, =nLisk

’

ZIZT, Ny lI7 A MZEEN TV D EHGE
BThd., ZORBUETIIREAZ Mrx,ld
HEEDFAEZ R TR ble, IR 2T
ERBT DRMUANT Prr,OfMTRIIND
LD, FORYD, F#ESTTX AR
HHT 2 HEZNENICK LT —EO LD
RO Z I BRENRRILEND Z LIk sD. —56
DFFEFEBOR Z TR EFF > EBAD,
INERBTETCWehotz, 22T, 114
EATRYZTEAKREERAT LI L L.
ITAIEATCIE, HEEHO “FOEERZ o
115 TR Z TR 2 KRBT 5. HEE
G HEEGICR DR AR S LT 5. Z Ok,
FATHIX I ELL T O L D ICRBITX 5.

Xp = (xij)NTL

i,j=1"

X, =1, A XOKRRTHS, i=],
0, t; — tjzﬁﬁﬁ L7

ZD X IR ZITREROFEEZITHIRAT
RKHT D Z LIT XV IERORE D72  FFHEA
7 MLELTRBLITES., M E 27 A
ICADNT AR, T2 —FNIzifF~
HZ LWL RO fLET B,

(2) B#Er 7T XA ORI EENDHE
720 R HT 5 FE TITEEOFRAR L %k
FTHZENRTERY., ZFZTEBRINRLTWS
Flar 7T X A NSO STEEL D HEEN
WA Uy MVAERRICRIAT S ik
EERLZ. REO—KOTIANT—F0
DI L7ZHEEEHRZ WD Z L THEEAO



BHETTTHXAPNMIEENROVREETHHS T
LA E LCRIT RN TE D £,
HlTT T XA MTILEEST O HFEL
SO — RO HFENHEICHIT 5. ZHEE
FEMNBFICEAT AEREIE LR TH
D, L0 BRBWHEHEO-DITITBEEOEMIIR
FRTHDHID, K —ROHFEELEZEET D
CLEBNMETHD., FIT, KRR TIIHGE
FEEOWRITOZERICEE L F I ENDFED
BfRME 2RI CTE 5 word2vec & IEIEN D F
EERAALE., ZOFRETIRKREOTXFARNT
— XN E LTHEEETY, FHEBEA(TLE
DORTEDOEAER T ML & LTEHTE 5.

(3) 2007 FEB LY 2008 FEICINE I NT-F
T TRXRANT—HEFEAL L, 2009 4
WCINESNT-F#r 7 7% A T —% 23
AT —2 L L CnEE T, BT 77T %
A N T2 I3EFENE SN, FEMAFRIZLDGE
fli+ VaArF— g o ORIBThiLTD
5. ARFRICFIATE D X9l ni=T —
T bEdoboTHY, TV HEH LWL
F—HFBAERETTH D, b D 3 ES
OTFT XA MEAIT 12 FEOEMER Z &I
ST HENERIET X R NVEETHD. ZDOF

#£1 SVMICEDHEMRE

BHEE | &7 %2 | R2d | B2
% (1751)
P123 827 502 521
P131 769 495 447
P132 638 413 427
P212 718 365 344
P213 735 394 413
P221 768 438 427
P222 703 563 570
P322 604 447 439
P411 566 458 471
P423 636 548 544
P425 690 449 473
P431 659 548 544
&t 8313 5613 5620

#F2 SVMIZ X A5k

BMHEE | &7 XA | BiE 7 7 | word2vec
M 2 A
P123 827 543 512
P131 769 515 530
P132 638 409 399
P212 718 366 361
P213 735 375 392
P221 768 421 431
P222 703 564 565
P322 604 430 429
P411 566 475 481
P423 636 581 582
P425 690 460 487
P431 659 545 533
Gt 8313 5684 5695

— & % DT SERHI 21T > THER L7 FF
R M KD RENEREDO L ERE L.
F1BLU21L SVM Z2HWTHEHAIT-
FRRTHD. 2 HDOEND word2vee F
AW~y b 2RI LEEEAICE, F
T TXAMEARIKRE LTUIELL %
TEDLTHFA MNP ERELRSTNDH T LR
s, FEEIOEMER Z LR T L
FTLHWT D —DODRHRY MARINE
WEWIDbITTIE W E bbb, ERE
NOEMMEE CIXE#ET 7 OEFORA >
AR DZENRRFTHDL EBEZBND.
722 213, W EEOBE ~ORISE G
BH7-OI2IE, JHHEORBIZ DN TIERINEE L
RITIER SR, FLTELNTERADRE
FEBE L CHY R EEL T OILERNDD.
FrERIIE A OB WMIEE, JaA ORI, BiR
HIRHL 2k 7 < TIE R B2, Zh bW
BN EN TRV E 7225, 2o
OB TRA NI T A7-HITIE, F—TU
— FREENTOHIITE W E WD b Tl
<, HEMOREBENRLEL 2D, ZHTH
AR 2T O XS R EiED A7 6, HEE
OB ZRBERELLETSH D, ZOER
FERDRT L AR TER LR~
MVERBLX, S¥EvEREm BICEBRT A Z b
HH—HTETOEMERICR LTI
BEM LA B7-E A Tld o7, BRI
HZ & DFMEDRA v b E2BE LT, HHE~N
7 MARBLEZHBE N GT D ENTENL, F
T T XA MEAERRE BV ERRTHOET
HIEMTED, ZOZ L%, KR4 FH
HFIZEHONC R TR ThY, %I
L HRHIZE W BBV Y AT MRS EAT
STWFETHD.

%3 SVM-BDT iz X %y JE#s 5

BEE | R | ROz | BHiEY T
(1751 A H
P123 509 550 524
P131 508 470 504
P132 408 429 406
P212 356 345 352
P213 418 401 407
P221 415 415 403
P222 565 575 558
P322 435 440 434
P411 458 471 475
P423 548 555 578
P425 474 486 382
P431 548 544 545
&t 5642 5681 5568

# 31X SVM-BDT % W T L=k R T
HDH. ZORRENSDLND L DI SVM 2 H
WGA CHm N R D, BHEEY T A X B
R L EOMEENENE WO FERTH -T2,
COZEF—HOEESFTTXRANT—HD
T T ANAANRE L > TW\D I EENFRK
ThdrEEZLND.



5.
(WFZEAEHE . IHZE5RE R O TE 12

B RS

ESN )

(MEssam ) (Gt 2 )

)

(5

)

Manabu Nii, Kazunobu Takahama,
Shota Miyake, Atsuko Uchinuno,
Reiko Sakashita, Rule Representation
for Nursing-care Process Evaluation
Using Decision Tree Techniques
Journal of Advanced Computational
Intelligence and Intelligent
Informatics (JACIID), &#HA Y, Vol.18
No.6, pp.918-925, 2014

Manabu Nii, Yoshinori Hirohata,
Atsuko Uchinuno, Reiko Sakashita,
Dependency relation based feature
vectors for classifying nursing-care
texts, International Journal of
Intelligent Computing in Medical
Sciences & Image Processing, #aiH
Y, Volume 5, Issue 1, pp.57-66, 2013,
d01:10.1080/1931308X.2013.799319

=%x] Gt 5 1)

Manabu Nii, A Matrix-based Feature
Vector Definition and a SVM-BDT-
based Classification System for
Classifying Nursing-care Texts, IEEE
International Conference on Fuzzy
Systems, PID15271, 2-5 Aug. 2015,
Istanbul(Turkey)

Manabu Nii, Soft Class Decision for
Nursing-care text classification using
a K-Nearest Neighbor based System,
2014 IEEE International Conference
on Fuzzy Systems (FUZZ-IEEE),
pp.1825-1830, 6-11 Jul. 2014,
Beijing(China)

Manabu Nii, A Directed Graph based
Feature Definition for Classifying
Nursing-care Texts, 2014 IEEE
International Conference on Systems,
Man, and Cybernetics (SMC), pp.3712-
3716, 5-8 Oct. 2014, San Diego,
CA(USA)

Manabu Nii, Consideration about
Utilizing Text Architecture for Making
Feature Vectors in Classifying
Nursing-Care Texts, 2013 IEEE
International Conference on Systems,
Man, and Cybernetics (SMC),pp. 1817-
1821, 13-16 Oct. 2013,
Manchester(UK)

Manabu Nii, Classification Rule

Representation for Nursing-care
Process Evaluation, The 14th
International Symposium on Advanced
Intelligent Systems, Flc-1(10pages,
CD-ROM), 13-16 Nov. 2013,
Daejeon(Korea)

6. AFFEHRE

(1) wFgefds
#lE % (NII, Manabu)
FLEIRSIRT: - KRBt Lt 9eft - B
& %5 : 80336833



