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An Experimental Study on Relationship between Intellectual Concentration and Personal
Mental Characteristics

Wakako Takekawa™!, Kimi Ueda*!, Shogo Ogata*!, Hiroshi Shimoda*!, Hirotake Ishii**and Fumiaki Obayashi*?

Abstract — As a proposal of new diagnosis for mental diseases, this study focused on
the relationship between intellectual concentration and personal mental characteristics.
It is expected that the measurement of concentration characteristics may help the diagno-
sis of the mental disorders because the mental characteristics such as psychiatric disease,
developmental disorder and behavioral feature are supposed to be closely related to their
mental activity such as concentration. When analyzing the relationship, the character-
istics of concentration are expressed as 36 feature values by analyzing answering time
distribution of cognitive task, and the values of concentration were compressed to 5 main
factors by principal component analysis. Then the combination of the factors and one of
36 parameters of mental characteristics were given to a decision tree analysis tool.
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Fig.2 Protocol of the experiment.
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Fig.3 Answering screen of comparison task.
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Table 1 Feature values to express intellectual
concentration.
wiE S
N M
M B 1 AL EE R T O RE
Ny 5 2 MR T DR
Ty 5% 1 AR DI
Ty % 2 AL DI
CTR | iR
MCTR | %5 2 (i & Z 8 U 7= g Lk
CDI | # 1 fuHEFOIEE
por | B e 85 A — &
w2 oo | B2 NMERHEIFRD T A — &
pi | pe/pm
okt o2/01
CTR. CDI. pi. pos
SET [Hk | o1, o2 plh ol 2 Zho
(SET2 TDff) / (SET1 TD1HE)

KO TITR TR IX, SR E UTHZIZ
BMURESETH L, £9. 5 LR L2 Fh
DENEBUEATED LHRIU. po/uy BEF 09/0y
(BAR, p b, olb) 28U, 512, (REEEBE
A CUEZEZ BB U 7256 O HINE R O 24k 2 BfE L T
&5 HEML. CTR. CDL py. po. 01+ 02 p kb

o lIZBA U TIX SET1 TOfEE SET2 TOMEDEL (A
N, SET [#{Lk) Z&hiL 7=,

NS DEAEEFH - B U 7-D1%, HADRMEN
551 AT &5 2 M OE W RIRERRT R D I RN
LM EERB L7272 TH B, ZDEHIZLT,
M % E BRI L UTHE 36 EOE%
MW=,

2.4 EEREUC & B FHE

AR & SR & DBIRZ RS 72, £
—IZfENRRE 2 38Ul & b o i e ot Y
7 v ORERMHBARE R kD72, [N % 2R3 8UE
ELUTHWE 36 HH 2% 2 125RY, MNEH DR
EUTHWEEEIX 2.3 itk 36HTHD, Z
NOETOMAGHLEIZHL T 36 x 36 fEHDOFHEFRE
EEHLZ,

2 EARMET—2E U THWZEE
Table 2 Values to express personal character-
istics.

FX i FaEH
BAS-BEER 147 5 - 20
BAS- M i 5-20
BAS-#7 7= 72 SR ER DB 3K 5-20
BIS-f&:& - St 5-20
BIS-[E# R 51 7 5-20
BIS-#ili: 5-20
AQ-#EM A F )L 0-10
AQ-EEBDEI W H& X 0-10
AQ-HEE~ DB 0-10
AQ-a3Iaz=yr—vav 0-10
AQ-18& N 0-10
AQ-HEr 0- 50
YG-#I 5 D 0-20
Y G- [a] i P e 1) 0-20
YG-5F K 0-20
Y G- E 0-20
YG-EBME 0-20
YG-FEfAM: 0-20
YG-BEME 0-20
YG-JEEME 0-20
YG-ODAZX 0-20
YG-EE R 0-20
YG- XAl 0-20
Y G-t At it 0-20
GHQ30-— % iy B [ 0-5
GHQ30-EKRIEIR 0-5
GHQ30- At FR s 2 0-5
GHQ30-#L 7 B & E 0-5
GHQ30-1" %2 & &5y 253 0-5
GHQ30-7 5t 5 D[] 0-5
GHQ30-& 8t 0-30
GSD-%5 1 B[ 17 - 51
GSD-55 2 Bt -13-13
NHR-7 V — & — & & [ -3-3
NHR-H & O#E 1740 -3-3
NHR-IFRADZERHBNE | -3-3




2.5 REKRDH

B % AR B 72D DRI B 0 Fik e LT, ARiFge
TRRERZMHH LUz, ZOTFEORKRORSIL, T
FEOWREBIZEETH -2 EHE L T TRVERNHE
FICHIBT L3 <, ONER2BSIERTE 20
528 Thb,

DB DEFTA A=V 2K 5IZRT,

AQ, GHQ, GSD (hwhAZ{EHY) L

IEREOHE (0orl)
BIS/BAS (H1whA ZHEAL)
JHER REZEROBSEHA
YG, NHR (WA 2{E%L)

HEEDDIEIZ 36EF
(N, T, 0..)
X (SET1, SET2, Z L)

H2uER
:

Iﬁk,\,\ﬁ
>5EHRA
2

Pl

5 AHOEITA A=Y
Fig.5 Procedure of analyze.

HRZABUZTIEER 2 ISR TEA DR OFER R %
WTEDH, AQ. GHQ. GSD (B U TIdE A o
U7ZERD A %, BIS/BAS (B8 U T4 Ehm il
R EEZZTNTNDOGERZ, YG, NHRIZBHL

I3BERZTDH D% HNAEIZEHE L 72,

AR IX IR T O FRRE 2 3% U 7208, BEFREK
D36 MHDF £ TIHIEFEIZZL, FABEENIE SN
B0, AL ZOBIZERD I TIRTE
JEAG U 720

FEHEAL L 7= DI%, £ TD/8T A — X %[ U5 - 43HK
IZHIZTHEL Z LT, ANFEERMEDORENNT A —
RIZNVZIEAINBZ L 2i<7=HTH 5,

/2. BEROOWICE TR ITIZ X THEMET %
DEIRET Z2HENH D, —RZIERETSE 9
80 % LA EIZ72 5 £ TOERD DM b B 720,
RO TR G EDN 80 % &l U 7226 5 £l
EFTEONRE U,

DHIZBH 72> TlE, Pedregosa 512 &> THF I N/
Python DA =72 — Z#éF8E 514 751 Tscikit-
learn] % 7= 4],

L EHERDIVT—X %8@E§ﬁmbTV6# RYEE
(FE5R) 2, H1 RS, H2 H3- dbtﬁf

3. HREEE

3.1 HEBEF/REUC L BFHEDRER

2.4 fiRT FIECHBEMRE Z H B U 2FR, K
F o BB O R CHOSEDY 0.20 BALE 22457z
ffix [BIS/BAS-[Hl K5 ¢ 7 x SET1 ® MCTR/
[GHQ30-FAKRMEIR x SET1 @ Nol GHQ30-R%
ERIEF x SET2D Nyl D 3HOATH -7z, Z
m&3m®ﬁﬁﬂwﬁﬁméﬂ6:f?ﬁ K1z A
SHEMHBIZR ST, WINBAIUEIZ L 28D
T =R+ THRNZ LT &5ﬁﬁyib\%m&
PO BIHEVD B M S N REER SV EE X S
na,

BISBAS-5vs1-MCTR( corr = 0.21)

°
120 4
100 4 *
]
o * e °® :
80 - H * . . ™
= § 2
& ® . [} ' 3 s : ® o
= . 20 L
A 60 * 3 [ ] ' !
g *° ' L4 o @
] . l . * o
e ® (| .
40 4 ° ] ' . H
s [ . o o
p3ec,
$ ® o . .
20 4 ° '] 1] °
.
'

T T T T T T T
6 8 10 12 14 16 18 20
BISBAS-5

[ 6 BIS/BAS-[l# K5+ 7 x SET1 ®
MCTR (r=0.21)
Fig.6 Scatter plot of BIS/BAS-avoidance
and SET1-MCTR (r=0.21).

& o T MHBREUT & 0 AFRE & KIS D £ 2
FOBEE N EFERT A LIFE L, b F
15 CREE & Pl 9 2 M EAE U 72,

3.2 EWADTOHER

2.5 HIZTRTFIRT, 36 flid 2RI O FaEH T
UTERD AN 24T o 72481, IR ISR TR xR o
5 DD FE KA ERMG S Tz,

1 E I, u%a®i5t%¢%ﬁ®ﬂax—
R L BWEDHBE 2R U7z, 3IREEE T ORI
mfeuiﬁéﬁ%@ﬁﬁwmﬁ@\aiﬁﬁﬁéé
BHHRLTBY., uBAEWEEIE o bAE DM
DbHbd, 2ED. pX o DKEIIIREHHOEX %
BRU. 651 ERSE REICET 215 OFEFET
HBEWABIENTE S,

B2 EEE B IMERICB T AMER N, 1
A EF OREE Ty XU CTR. MCTR & 38\ IEDAHEE
%%btoﬂ CTR AR EWZ 2135 1 A4y
DEWILZ2ERL, ZThDZIZE 1LAETIZBIT5

—MIZTINHBID B B & IR B BLUEAE,



REB N, b RS ndeEFEIXHNSE, ¥/~ MCTR
WX 2 MR 2 AR OB TH E 0. Zh
1 MNERREMPIEL ZNIEKRELS RS, oT,
B2 ERE TFEIMNETOEE ] OIFEEHRZ S
ZEeNTES,

53 EHIE. B2 M ERAFHRERD N T A — & s 09
D SET KR pa/pu1. oa/o1 O SET [kt & 58\
DIHBEZ R Uz, g ¥ oo 1358 2 MEFIZEB ) 2%
DR ZTHIE Uy po/pn X 0o/o 1355 1 RrdErfuz
955 2 MEFOMERF ORI 2D T,
IS SET MEA/NEWZ &1, SETL IR LT
SET2 1281} 25 2 METOMERMPEL REZ L
ZEWT 5, £z, CDI @ SET [ & X8R\ IE D
zRLTED, INBKREVWI LXK, SET1IZXL
TSET2 2B 5H 1 MEFDOFENKRENI L 2K
e 2, £oT. &H3 EHDIE KEEZACTIEE%
MU= 5E0%h 0% ORELIZ S Z M T
5,

B4 ERME. FIZSET2 I2BWTH 2 iEhIcs
VB RRER Ny 28 2 AR DGR T & IEDFER % /R
L. i SET iIZ8WT CDI L EDMHEZR LU, To
KEWZ L IFF 2MEFIIH T IHHPENZ L 2E
WU, ZHDZITE 2 MEFITB T BB N, K
B eEZOND, £, CDIA/NSWZ & IFE
L EFDEIGANT W, TRbBE 2 EFOE G
MREVWILEERT D, KoT, F4EHDIE (5
2MEFPVPIZZ A ONE D] OREEEA S Z
EMTE S,

5 EEoE,. CTR @ SET [tk & s\ W& DFHEE %
AU, CDI®D SET [tk & & & D% R L7z, CTR
D SET A INE WZ &1k, SET1 12X LT SET21Z
B BHE 1 EFITH 72 BB DN & & ERT
%, &oT, %5 EDIE KEZ A CIEE% FHEH
L7 E0ERRH OB ] ORI ENT
&5,

3.3 REARDWMOMER

PERDHOFER I, WX OBAKRDOKE ULTHN
INb, HEREHPER SN LT, BEEAR
7 N LEEUE HINZEE Y U 720kt S oo g 1 % (]
TIZTRT,

IS5 2 ERD D 0983 AT THNIE T
Wi, 0983 Lo kEITNIE Tz &b, H2E
B4 &% 2.3 Hi TR AR O HE 1 ETORREE RS
WA TH B0, BET 260 HDF—RIZL Nown
Z ) NI U 7z 82D 7 — &%, 2 1 MiEh DORERE
DHBAIKENZ 212725, T 2 THMEMZ S
HEHICEHT DL, 2k TiE 226 Ak 25 A (11.1 %)
THBEDIZKL, Nonwz ] NI L 72 82 ADHT

S0MH33MULET

226 BEAEMERHY

EMHAHTIEST A7%EL201-{EMHY25
EHM TR o

IIM \:L\i

T—4%:144 T—53%:82
fERZEL122-EM &Y 22 {ER%EL79-{EM&HY3

" ~ - ~
MEm &Y 10 EFD
> FBIEPHSHEHAS(ELNDIHE
MEmZL IO ATREEATE L

7 OAEROMIEN (HWER - AQ)
Fig.7 Simplified figure of the result - AQ.

X3 NB7%) THD, Thbb, HEKENESRT
%z 5 D NIKHBEMER % L W AT R AS R & HEH]
TE 5,

FRRDFIETEL L MR, HEEARS I L
BOHNFEETEEZETIZ o720, MMIzHBET S
AREMED D D HERDMAGDLENR SN, TNH6D
Bl LN ITRT,

8IZRT YG-KEMEIT T 2 brfb R Cld, 21
N OREN IR R 2 WS, FEE AP PE
W, TRbLEXRNTRY (/IETHB) HALRS
iz,

T—5%1:226

ERAHHI=EOT FH)R:7.615
BHINDHIE F2ERS=1.9827

liM \:L\i

T—45%:168 T—4%:58
F45:8.167 T 5:6.017

. ~ . ~
» LY » by

F 1 mAOPEL
‘ > BIMEPALBHMAE(RLNHIHE
FYREIRTH B ATREM

B8 s RO (HZEE Y G-RM)
Fig.8 Simplified figure of the result - YG-
dominance.

B 92”9 NHR- 7V — X — & A3 5 047
FERTIE, B 1NEROREN LRI NS WS, F
VAR D RREWN, Thbb 7 ) — X —EiEErA» &
D EWER R Sz,

B 10 127”9 YG-[FIREMERANZ 9 2 s R T,
REEZ A TEPRL 25546, FHEEIPXHE
W, TRODBEMN & O RLETH BMEADVE S N,

B 111279 BAS (ATEMEHERER) 12X 2 b
Rolk, K E A CEDIFME TS A, SFEE R
DRREN, T RD BTG A & 0 sR W EA D
Ronr,

B 12 1277 YG-BEBUT /T B3 0 MisE R TlE, 1K
AR BATHEBREPE TS A, FHEE PP PK



T—4%:226
¥ :-0.636

ERES LT
HHSh b 1E F2EMH =-1.935?
IIM \:L‘i

T—A%:51 T—5%:175
T4 55:-0.248 T4 5:-0.749
x/ x', \\x

} EHRHSPOFL

‘ > FIERNLEMDBNGS
‘ YD) —E—HFEE AR ATREME

B9 ks ROMME (HFZ80: NHR-7 Y —
K — A 3E & M)
Fig.9 Simplified figure of the result - NHR-
freeter lifestyle preference.

T—5%:207
ERDPHITICEST F95:10.116
BHSNSBIE FEIEMHN =-1.0727
lil/ \lb\i

T—5%:52 T—45%1:155
T1955:11.923 951

FEHRAPPFL
> RBZERATERRNRAGDGHE
FUERTRETHAHARENE

P10 Hris RO (B2 Y G-
T )
Fig.10 Simplified figure of the result - YG-

recurrence.

F—R%:218
ERHAPTIEST T/ :41.505
HHEIhSH1E FSEMHD =-1.1987

m&/ \:L\i

T—2%:47 T—A%:171
145 :44.553 14 5:40.667

A(/’ Y K/, \\x
i RAOOBL
> HREERATETRMAETISS
FUTTRRHENAN A5 BT Bt

B 11 DR O (HZEE - BAS)
Fig.11 Simplified figure of the result - BAS.

W, TRbLbLEEEME (AERTHD) AR
5Nz,

13 12T YG-EMS AR g 5 s R ©
&, IR E BLA CHEBIFAE TS A. SRR
XEWV, TROBAENTD AR S Nz,

7E, FHEEICEET 5 GHQ. GSD = HWYZA#
EU7athhr 6ld, BHERFERIG O NL 572,

T—4%:226
FE195m:10.367

EFEAHHIEDT
HHSh b 1E FSEMH =-1.788?
IIM \:L‘i

T—5%:29 T—5%:197
T145:7.034 14 55:10.858

- - ~
. . N
- .

» » “x
FmAOEL

‘ > RBEHATEFEHENETIHEE
FYBERTHAAREN

12 kS ROMIEE (HRES:YG-4%—)
Fig. 12 Simplified figure of the result - YG-
inferiority complex.

F—B#:226
ERAHTILST FHr:9.518
HHIh b 1E FESEMH =-1.657?

liM Tk

T—45%:33 T—5%1:193
T155:12.758 14 55:8.964

- - ~
- . ~
- .

» » \\
FHRAOPFELN
‘ > RBEHATEFERENETIEES
&Y EEITH B ATRENE

X 13 otriEROMMEE (HIWEER : YG-+E2H
SR )
Fig.13 Simplified figure of the result - YG-
social extroversion.

U EDELIZ XD, HIEDR & AR & oz
W REESY R T ETIES R 00, i
EHEOARMENEVWEEAME TSI N TE T,

ARG TR, EA DREHER P VSR 2 & L.
ORI % BRI L 727 — X 2 BG 3 5 72
BDDEREIT- 2, IRWT, EHAOHTEIC X
FOBEEFE L, TOME, FARPED Iz
MEEF 2 R 9 RO — 3 & B2 R b 5 5 WEIIMEE
THEWHIET, AEEMEERB TSI N TE,

BB B C IR RPN £ v oD P AR 2 K e FEO0 B B )
DBWRL, e OMERSRE DIl e & U C AT
52UV, SBOEBHEE LT, YU TILEXR
T RGNS HHE L TR T E DM D
gL 5 Z &, NFHEORBEDZDIZHWE RE
DEBREVBEITOND, X512, BHZ AT D%
R ORI ERITOMIELRH 5 HEZ 5N 5,

HEE

AFFEIE JSPS B & JP17THOL777 DBk % 32 1) 7=
HDTT,



(1]

3]

(4]

[5]

(6]

(9]
(10]
(11]
[12]

(13]

[14]

SE
B 55 # A ZIZADMREERNE~ D DM~
(http://www.mhlw.go.jp/kokoro/nation/dyp.html,
2018 4 6 H 25 HELE).
AN B S E LT [HEEE) —HEHSIC
BT 2 EHUERE % DT —, BEL RS 79 5,
pp.5-24 (2006).
Miyagi, K., Kawano,S., et al.: Improvement and
Evaluation of Intellectual Productivity Model
Based on Work State Transition, 2012 IEEE In-
ternational Conference on Systems, Man, and Cy-
bernetics, pp.1491-1496 (2012).
Shimoda,H., Ooishi,K., et al.: An Intellectual Pro-
ductivity Evaluation Tool Based on Work Concen-
tration, 15th International Conference on Human-
Computer Interaction, Vol.16, pp.364-372 (2013).
Uchiyama,K., Ooishi,K., et al.: Process of Evalu-
ation Index of Intellectual Productivity Based on
Work Concentration, Proceedings of ICSTE 2013
(2013).
Ueda,K., Shimonaka,S., et al.: Quantitative Eval-
uation of Intellectual Productivity Considering
Depth of Concentration, 2017 IEEE International
Conference on Systems, Man, and Cybernetics,
pp.758-763 (2017).
Ueda,K., Shimoda,H., et al.: Development of
a New Cognitive Task to Measure Intellectual
Concentration Affected by Room Environment,
The Fifth International Conference on Human-
Environment System (2016).
L, e TEIE S X T L - ITEEESE Y AT AR
FEDIERL R & TN Z OIS HENE & 24 OMGT, DELY:
3%, Vol.73, No.3, pp.234-242 (2002).
Fibk: A AQ HATEM - ABEA X2 5 A
FEHFS, =5F (2016).
JAK: YG FAMOBW =27 —AFHERIZE
BB EDTE R —, HAOEEMHIAT (1989).
I, KYG: HAK GHQ R RERE RS (BEHIR),
HASAERIF AL (2013).
&P, farE: GSD 71— N0 S DR R E AT
5, TEF A MY X — (2012).
Uchida Y., Norasakkunkit V.. The NEET and
Hikikomori Spectrum: Assessing the Risks and
Consequences of Becoming Culturally Marginal-
ized, Frontiers in Psychology, Vol.6, No.1117
(2015).
Pedregosa F., Varoquaux G., et al.: Scikit-learn:
Machine Learning in Python, JMLR, Vol.12,
pp.2825-2830 (2011).



