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Natural Language Processing for Narrative of Autobiographical
Memory of Patients with Autistic Spectrum Disorder

Eiji ARAMAKI"*"  Shuko SHIKATA'* Mai MIYABE' Yasuyuki Usuda'
Kosuke ASADA®  Satsuki AYAYA®  Shinichiro KUMAGAYA’

[Background] Narrative by patients with ASD (Autistic Spectrum Disorder) contains wide range of clinical
information about their quality of life (QOL). However, the methodologies for analyzing patient narrative, so far,
have mainly relied on qualitative analysis. [Objective] In this study, the ASD patient narrative was converted into
the numeric data by using various NLP-based analysis, and the relations between the narrative data and their levels
of ASD were compared and tested. [Material/Method] We have built the transcriptions of patient narrative, and
then divided the patients into two groups according to the SRS™.-2 score; (group A) the high-level ASD patients
(the SRS™.2 score >= 76), (group B) low to intermediate-level ASD patients (the SRS™-2 score <76). We
calculated 4 NLP-based metrics of each patient from the transcription. [Result/Discussion] The high-level ASD
group shows significantly lower Japanese vocabulary level (p<0.05). [Conclusion] The clinical application based
on this finding should be available in the near future, and more detailed study for the language metrics particularly

for ASD is awaited for further investigation.
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~OFHNIEEY 22d 5.

2 TARMFIETIE, ARAA T A2 2 N OFE Y fENT
DFEBZANT, AR %%ﬁ@@%ﬂ%b\taﬁﬁ%ﬁot. D
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MRE S A7 Bk & RIEATEN > IZLE T EHE EFRLT) 226
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(1) =K -5& (social awareness),

(2) #9784 (social cognition),

(3) #1222 =4 —3 3 > (social communication) ,
(4) t=&=mEi%rr ) (social motivation),

(5) RESNT7-HRE KEITH) (restricted interests and
repetitive behavior) .

2 DSM-5 Ikt L2 E 2 Db R AR TH D

(1) &2 ala=r—va VBIOMAEER
(Social Communication and Interaction),

(2) RESN7-HEE KEITH) (restricted interests and
repetitive behavior) (Z OHE X FHE D (5) &[REKD
HLDOTHD).
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BOEREEENT 47T —varyLlEb0Thd., T4
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HLl7c., SO LE/ERER3ITRT. LTI,
BFIEDEREIBAD.
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DIREER) . FENESCERR7I2 SO Z L. ZOWNOL4F & %
$4Z, FPU OFHfEz R L7z,

- HAREZEEEE LRI (Japanese Educational Lexicon
Level; JEL)

RO E AT, MAEOR 3T, AARGEFEEE
W SN TV AHREFE L~V x HWie. FEE L1, F)
M, Wik, ERICHTHND. FEMIESIRR28] 2 SO Z

L. ZORNOAFTEIRIC, PTHRU EOFEIGEREBL, A
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* TYPE - TOKEN E|#& (Type Token Ratio; TTR)

Type (#7220 FE%%) & Token (GE~GEH) DOHIFE (Type”
Token). Z DAENKE VT CFEHERENL .

- & & 4 5 &l & (Named Entity Ratio; NER)
BALFDENG 2™ T (FEHETBREFEL 24 FHREFEL) .
COMENRKETIE, XBONENLY BEKHWTHDZ &
T, EAAFOHEL, HERRFITE JUMAN[29]DfiF
WRRIZL 2. 4, G, BAEAFAOREGE LT LICK
L, L.



(LR ABHE SRR
IPSJ SIG Technical Report

L3 4 BmOEEDE L, SRS™2 |
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4. FEE

FERER IR T.

A ftL B HEOFERHDEORERFIT JEL p=0.079, FPU
p=0.112, TTR p=0.397, NER p=0.279 TH ¥, #FHIC 5%FH
BEND HIREIX 2> 7228, JEL 28 10% CH EM IR 2R

L7z.

JEL f & SRS™-2 2 =7 DOFHBAFREIE r=-0.453 (p<0.10)
THY, FEOMEMINRENT.

BLHIB L OCBMEDO IO SRS™-2 2 a7 5] (A BEmEE,
B BEHKfE) MHREEXK 2R, B LMo JEL fH & SRS™-2
ZaTICABEZET R (p=0.101), BHPEDAHO SRS™-2 2
a7 OFEEMTHEEBEAN LN (p=0.078). 7k, &
[, ZMicBI L Tid SRS™-2 2 a TRMERET n=1 L 72 o 7=
7o, MHBEERE L TRy

BLEEIFBEEAON DTN THoTm— T, BEoLD
SRS™.2 2 27| (A #E&fE, BEHEME) TIX 10%CTHE
M%7~ L (p=0.078), SRS™-2 Z =7 MK\ B #ED JEL
E2S @V ME A S B D A7z,

AR L350, SRS™D 227 |21E, 5 DDULE A7
H& DSM-51C—%T % 250 FAE B (<FRE S 7= Bk
& 4T 8) (restricted interests and repetitive behavior) > 1%,

THAEB ER—) 5. s & JEL & FPU OFHEY
EENENATZLDER 4ITRT. ZORE, SR Mm
(Cog) N A B (FHBEFR%L-0.622, p<0.05) THo7. 7
BB AT I (Mot) (FHB94R$-0.489, p<0.10) &Ry
I a=f—varBLUOMAEEMSCH)  (FHBIF%R%k-0.466,
p<0.10) AHEEMM TH-7z.

5. ER

51 SRS™2 LEEDEZE (JEL)
SEIOFRITIBNT, FBOMSE (JEL) & SRS™.2 2a
TIWZAOHMBE®® 2R REEN RSN, Zhicky,
SRS™.-2 23 A 22y OBFITEEMRFEE L DRV TR
MERRBEINCWD, JEL 1A%, AARGEAREGESE LA
W& DT D BAGEDFERE DS FEOIEE T 2 D72,
SEIORERNE S, TNNHEEFORESOFRED 12
EH Bz ENbhotz. HMO X ST, SR,
ARt LDV H O BT, RBbAERY—LD 1 DOTH
5. hTh, AARERDOEOIMNE AL, R REE
W72 DIZ B AR W TP 2t Z & 23V
LW CORENE KMV IPIKESNTNEZ L E2EATYH,
HELELS OB 2FSIIE, VS EORVEE
EOBENPLELINDZER, SRGH TRBINE L

Wz 5.
FARIZ, ZOHBEITOREI DOESVD, KPR ~7
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(a) JEL p=0.079"* (b) FPU
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X 1: ARE (76+) & BH#E (K76) OFSiEEEOHE
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(a) JEL (b) JEL

p=0.101 0.078*
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K2 BhBLIOBEMEDS (AFEn=3, BE n=4) ® JEL{#
D7ER

LI ICASDHE DI B BE NP OHRAN R U A D1 D THDH Z &
ZERICE &, ZOEHERO#S ) ASD OREER X
O 2 & HRRIEREL, T72bb, EEMLL TWD AR
BENEWNWD ZEIRENT. BEEDEOEEOMA,
SRS™.2 2 a7 & L CRMICERIL SN tE&ATE O i
SLAOMBETHREMERLEZ EE, bbb, BE
BONAICED LT, BEREEZHVDZ LN, a4E
HEEHBICEDD 1 SOEETHIELE XN, ASD #
DB TOEEZILINT TITEKIL L TWD RSN & D
TEEARELTND.

$72, =T, JEL fHIZ>W\W L, BhERHDLEZN
ECOMFETHRE SN TWSH[30]. L LAMZRICBNT
%, BB TO JELEIIFFE BN RSN ho e dlzxt L,
B L TILSRS™2 2 a7 oEEk L BREHOM THE
A REShizZ s, JEL i L Y 3, SRS™-2
AaTINHEGFT 52 &R,
52 SRS™M2 TR RELEFEOHSZE (JEL)

RO E L ASD OEZERTHET, 9 120 v
MERD DN, SRSM2 27 D550 FLEAE &
DSM-5Z—#T 25 2 O T HEETHDH. T b L 2250
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f81E (JEL & FPU) OFBA%E A7- (R 4). ZORERE, JEL
& <HREHIFEA (Cog)> DAHBIN A E (FHBIFR%8-0.622,
p<0.05) TH» Y, F7=, JEL & <t:2H0EHEAT T (Mot) > 23
FEBIfRE-0.489, <tttz Ia=r—va ryBLUOMHA
YEH (Sci) > 23 FH AR -0.466 TH Y, HICHEMEMEZ R L
7= (p<0.10).

ORI D, hEBERBFERES) & & <SR >
RESIDESWAERWERE, 5 E O SO EER A D 7 i
MIZHDZ ENbNroT. 10%AFAEMEmERLIMO 25
DOFFEIZEHLTY, BN ATHEOOFEENRZ LN
LR, bolEbHBE~DBABIOA E T v a B
AMTWDAFEMARIE S D .

FRIZBLRIR N OIE, TAHEBEO<tafala=r—v
a v > TIEA BEANTR ST RB-0.295 LRV oiTxt
L, <tt&WMala=r—vary8BILXOMAEER>IZ
-0.466 &, HEWVHBENROND Z L THD. FEEOHS
L LDt e ooy oMEE, <thapyiREn>oHE
HCTHbRABNDELHIZ, —FHHRELVL, ANEAEDOM
HREfRICER LZBRIE, K0BZBICR2ERMIS D EE X
LD, Fio, BiRD LR Y ASD 1%, FDOEFRD 1 O M1
S a=b—va v LA EERICET 2 RHEN
R LENTVWBERZ L EER, SLIZZEOFTYH,
IZ SRS™M2 [Z Lo TERILSNI-THIEE Th D <l
FEAER>D, FBREOHSEL XV EBEICEbs TS T
HAHHTELEEBEICAND &, ASD EMEN DSBS O
N, BT EEOHGEZDO LD TH D A HEN A LR
LCWBAHREMER S 5.

53 AHROBRESEOEE
LIEEBEDR IR D> T OFIEIZ 2V TiE, ASD %
FHEOELSEICBWTERNRHIZS WAEEERE 2 61
L. ZORICHE L TCERBEOR R B EDERNLEL
5B

B2, MREEAT -7 ASD EOEMB 16 4L VW IHRLNT
ANETHLZ L, MEAZENIITTORY 7 Loz &
BHERDIHIERDDZ LT, TOREWSTHRERD D
EEZBND.

F7-, EBAELFADSL SICL > TEMKMELE T 5 NER
TlX, OGM ZRRAETHZ ENELVWELHBA L. o
HE L LT, OGM &, BEM, 7o, —mEZEEOH
KEODLRSOEETH Y, NER X, BALFEZHMHT S
BETHLIZ LD, ZHHIEF—EHOARRLT, #H0ik
ENDEKHFEREZ LB LTCLE>RETHIEELD
NHThD. % NERICERDEREZIMZ 22 LT, BR
SRR T OGM & #GE LS D HERE OB 2 i 72
A

TRk, FEEENBEIRZILEZELOEHAWE. B
HIEL, EBAMATHDIN, Z0ksRpEFoEERD
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# 4: SRS™-2 FLIHH & SRR O BIR LKL

JEL FPU
N
Hamsm o -0.140 0227
(social awareness; Awr)
FL BRI

-0.622 ** -0.12
(social cognition; Cog) 06 127

HEMaa=r—va
Vg -0.295 -0.117
(social communication; com)
Fh BN A 1

(social motivation; Mot)
FROE S hu7z Bk & 81T
Ed)

(restricted interests and
repetitive behavior; Rrb)
R SGENEE e
NESENON R (I

(social communication and
interaction; Sci)

** p<0.05,

-0.489 * -0.096

-0.287 -0.149

-0.466 * -0.086

*p<0.10

aA MIKERD, FRRMEZMLELTD. RN
2, BEE AR FTRRIC 22, WRRIE N FIRE CTH 5 .
IOEFERBEOMAEDLEICLD, 74— KRy siER
OREL RSN D. L LYRETO—FT, EEXSHEL
FELEELRTEL CODAMREELH Y, 20 TY
HR DR DT,

SEAWERED, HiE 2<E4AFICHEE LZETH
D0, XOBAICER LAV Rro. 2, 7
LEEIZBWT, XOBMOBENBENTHLINETH
5. L, IRETI\BLOBEES, RUVZITOBRSR
E, ZLOBERNPBEOTFA MEFTICHWOLNTETE
D[31-33], 2N EZHWEEETSE~OER IS U
Ihb.

6. B

AR TIE, BARSHELAEITEZ AT, BEDEY 2 E
BibL, REBLOMBRERAE L. SRS™M2FT X MILDY
EELHTESNT ASDE (104) & PREE~®ED ASD
# (6 ) ODHEMFEYOZEXR I LT A MIXLT

RO, FEEORRM, fEREE, BEAMEvwS 4o

SHEREEFIR LR, BEELHE SN ARES D
RO EMENTTRMEA TR S (p<0.10), 51
<FEEHIERE >HE ) L FRE DS E O E LB (p<0.05)
WRENTZ. ZORREFA L BERNISHNS %O
THD.

MAT, BETbRNLL I, BEIFFRBRICL-T
HTET A EEEREITILRL, FOEEMITOL
T, B2 SOV T AT A DR ERRT D7 — R
Ny IWAREE 725720, BIKPISHELTOY 7 hy =
T ORBENADND.

727120, AEOFRENSIE, SRS™2 OREEEED M HE
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BEOHES MR Z &R BIT A & O AR E
ELTWDO0, Theb, MARREZE I LARE

Th 2 DM HFER DML MR 72 5 DO R AR
iFbhbwn., LrL—FT, 2 ToEESHL S ITHD
ASD HN, GEEOWSEZ A EXEHZ LT, ZOMALEN
BIRENDAREME S H Y, ZOAICE LTS ER LN
Fizns.

£72, ABFZEICE O TIE, ASD BERZN L OHiER 5
FRFEE LCTHWeWRG EF o T, HEEma Bl LT
2V, AW, FEROBICHER LW L & OREE
ﬁofwﬁw EEHDTHETLLTEL. ZnboFEsx

BOHICIRAT 5 7-010 b, FARAINELER L TdxT-
WeEXD.

L LIS 0BI80E, ASD H OIS ORI » T
HBE, ASDEE VI TFENKENL LIS Z LIzl
B O B ARD, WR R HERETHIKFEL TS D
S, BEOIEEZZMB L CVDEREEZRELTNDED
NH L, £H5EFx5L, ASD L) THS 1%, %t
S EAERICIRTE L 20T, T L AT 2 Ot &l
EEEBRVHEDLIEB N LD.

BEE ARSI IST SEAF THASEATIC L 22W
REBROBI) FuY = OB EZ .
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