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Abstract: The quaity of elder care can be improved by evaluating elder health based on quality of life (QOL).
Ultimately, we aim to build a system that facilitates familial conversations related to elderly QOL. In this
study, we analyzed the dialogue between the elderly and their families to clarify the following issues: (1)
We examined how often QOL is exhibited in standard (not assisted by a system) communivations between
elderly people and their families and clarified how the system should support this communication; (2) We
clarified the characteristics of utterances related to elderly QOL. The findings of this study can be used
to design support systems that encourage conversations between the elderly and their families along with
systems to recognize elderly QOL based on conversations.
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Fig. 1 Example of target dialogue.
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Fig. 2 Supporting QOL-exhibiting utterance.
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Fig. 3 Instructions for collecting utterances.
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Table 1 Example of mail collected from crowdworker.
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Fig. 4 E-mail topics between elderly people and their families.
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Table 2 Mail used for utterance collection.
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Fig. 5 Part of the “utterance written by an actual elderly” and
“utterance written by someone in their 40s or 50s” to

question 1 in Fig. 3.
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Fig. 6 Part of the “utterance written by an actual elderly” and
“utterance written by someone in their 40s or 50s” to
question 2 in Fig.3. (The utterance given *** is the
answer of the crowdworker who could not understand

the task)
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Fig. 7 A screenshot of the pair comparison.
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Fig. 8 Pair comparison evaluation results.
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Fig. 9 Overview of the annotation process for utterances.

x 3 Y I GHROH

Table 3 Examples of QOL-exhibiting utterances in our corpus.

SHERDREE DA segment QOL &% | £haJ Dialogue
FEOES Act

b, TOREBEZSI205 | bwvnia, 2 Family Inform

PN S A ) TOFIIEAZ A0 HRICITEIZDh, | 4 Elderly Inform

PFOMEEAHE-> TEL A, PFYMELLSSAHE-> TSR 5 Elderly Offer

fEo728)0iax2 7LEY PLTChHx | fEoIige 7L L FLTHE) | 3 Family Request

9 72w, 720,

ZIBRATIE, GRS ). ) BATE 1 NOTAG Auto-Positive
SE—FEIIR A ). 3 FamEld Suggestion

FEDRSASYVIEP LF L0 X, | LEORSADBYVEN LF Lo L. 5 Other Inform

Fz 4 KH5O QOL OERIFE [11]. TRelE—EOMRIEDS, 7 TT K
T —HIIETKHS A5 EFw L7 19 HOEM % T THRR L
Table 4 Some of the 19 questions used to evaluate QOL during
utterance collection (Ohta [11]).
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Table 5 Definition of an unacceptable utterance.
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ERET )] NAREE o> T— ATIHHETE
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2y E#E E
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7o —FOR%
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AR TRELET

il i f T2 L L T E
HHAG L GBS EE 0
FAYDOANE)FL voTWRET R
HEREBEIIHHEDH Y T H
BLWEEIZEEHY T4H

B IEBR S T2

NI R — s i 2 g
RN & 0 il R

KA feE R

TR

2o 72%5ERE & DA segment 1Z53EIT 5. T, WELZ:

DT TRIEFOHMIT— SN TE ST HREDOIHT
BT L0 THAH. 72k 21 T “hboynia. Thigik
BN B0 6RICITIERZb. 7 1F, “hbuniha” BLOD
CTOHRITBAZ AP SR 72D .7 1258 SN 5.
BB, GO A XL R BEFEDY 7 OFS, BLU, DA
segment D73 ENL, REOY FF5/ERTHE AT v 7 3-2
EEWLT /T AP 1B T2 7T/7—% A

IZLLHETIC DA segment {3 5-OFEEEAH 1), XEHHATIZES T
LMz Fio.
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3.5 X7v731:QOLRERENESNNE
BIEFEDS QOL HHBEFHE N EIDE LD T KT —
HBRGTA. BARIIZIE, |6 ISRT 1205 8 7 IR
L, #7%M5 L7z 9HClE, 60105 75 &
N7=%ahi% [QOL #HEFETH 5, 8 G- & 72385
% [QOL #HEFHE TR W] L L, 5%D2 I FT—hD
) HATEH [QOL T TH L] & L TERERD
QOL RHRFEOEA*®KT. 2L 21E, “THENZ S0

SRUCIZEEIL 2D .7 IZHLTE D) b 4455 [QOL #£
W TH 5 | #EIRL-841E, QOL BHEEOEA
T4 & L7

$7z, ¥ /G oGEEN EOD, Ty Z Mz
ML, 50 COIEMEIIO S NZEMICIEL <HE L7
I—HOMNG L2y 7 DAh e A L7,

3.6 X7y 732 BEOEHDBROTE
QOL X i O HEIRAE & L1 1 25Tl 2 720 DR
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£ 6 QOL 2HRTHEHDY FOEFR (LHL[11] #BEITER)
Table 6 Tags of QOL-exhibiting utterance.

27y EE
1 QOL HMHEFHTH 5 | Bl o @A oMY 02 & (BE), Hel, v, SFoOLERL) ¥ T&5/T
SRV B

2 QOL KMFFETH 5 1 FihD O Hilins OEREREN BV /B350 %

3 QOL £HFHEFETH 5 | Fili b E DN S EVDH 5 /720505

4 QOL EMFEFETH % 1 FERED O Sl \SHB W R R D 5 [T\ S5 H 5

5 QOL #MEFHETH 5 I HEilEDP L EIEVHL SRWEN S ZE L TVD /W nigrd

6 QOL KIFEFETH 5 L FFH O SlH OBIRRCE X BND D B /DI H 5

7 QOL £MFEFETH 5 @ Faih b\l O Z QMO AR - Ky - HL R EACRED B v LEWD5 0%

8 QOL FNFERH T\ L ZEE I E RS ORI - i - AR ERREL £ S 2w

x®T7 TRy roER
Table 7 The definition and examples of subject tags.

Label Definition Examples of Elderly utterance
Family REE TR S N TV AITEIRCIRED TN, RERSKED AR VN TH A rhbwuni, ETH ETIELDR
Elderly R TSN TV BRITHRIREDO E4ED, ShHESCEHBEDOA XY P ThL | TOURIEBEI 220 H/IITHEMZD
FamEld FEFE TS LTV BATERIRIED FARAS, FKIf & Wil oM ST 5 AEFEIZR 59
Other FERETIRR SN T W ATE)IRED TRY, KiEe@mins st Tcd 5 FOEDIRS A S Y)Y e EF &
NOTAG Dialogue Act 7% Greeting, Auto-Positive, Thanking T& 5 J&af BENE, %0, HHALH

#z 8 1S024617-2 T 17z Dialogue Act tag O —k
Table 8 Part of the Dialogue Act tag defined in ISO 24617-2.

Inform, Offer, Request, Suggestion,
Set-Question, Propositional Question,
Check Question,
Greeting, Thanking, Auto-Positive

Choice Question,

BThbH., L7zh->T, Bl CHENLN TV AITE)CIRE
BEREICET BB TH B2 59 45 QOL FHFEET
HLDED) PO EERT ALY H B, £ T, DA
segment TSN TV EITENRCIKBO FEKEZF 5T 5.
T TICEREHIERT.

3.7 X7 w7 3-3:Dialogue Act N5

XFEEIC BT D FHFEOEEOME 2 & QOL FKHFHFEDIE
B a5 HT 3 %728, DA segment |2 Dialogue Act % {59
%. Dialogue Act DfARIZIE, 1S024617-2 % V7= [18].
K8 IZF FO—HERT.

4. #HR

4.1 2T ERBROBE

9, A7 v 71 OFETIHZIE L -RE, &5
6,012 %35 (5014 x 6 NE v 7 x 2 M) %157
RKIZ, ATy T20/RERIITIRT. £ 9IIIRTE
BY, Ql: Usual T/ A XA THALIEFEH 25 BBiliTH H D
1237 LT, Q2 QOL-exhibiting Tld 635 585k & £\, 45
IZ, No answer (¥ A7 ¥R T X e h o /-2 —FORZ)
&, Not utterance (FEaFSNDIER TELN-NE) HH
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Yooz, REWEOENE 7 T KT — R T &
o I REMEDS S 2 70, HEETIED JTEIZ DWW TIES
BOMEE L7z,

EH1C, A7 v 731 OFERER 10 IR, BN, &
DA segment 2% QOL # &£ FE5G L HIMr L7227 77 KU —
7 DR, HElhE DA segment M ZFEL, A7 v 72 (£9)
T/ A XTHRWIERE L 172 6,175 D DA segment §X
TENFELTWVD,

F72, AT v T 32BLIVPRAT v 733 CTCOFEEKY /B
& UF Dialogue Act Zf}5-L7-F#l%x £ 3 IIRT. & 71
LD EEEOF MO0, 2807 ) 57—=4% (7 /) 57—
YALTTF—%B) A7 ¥ LI L7 700 O DA
segment |ZxF L CTHMIZIZ Y 7% fF5- L7z, Cohen O k 7%
& BV TR L 72455, Dialogue Act 1I22WTld k = 0.87,
T 72OV TIE k=094 T, WIhdlTTEeh—%
THolz. RELEDOSHTIE, 7/ 7—% A0 14 TH
L% 7 E2HCTOETS.

4.2 SWMEOEICH TS QOL REREFOHIRER
AHITIE, QL: Usual TPEE L7z 3,574 18D DA segment
ERGLE LT, @EE OIS QOL £IEFERE 0 & OFLEE
HWIHT 20 %5%. & 11 (a) I QOL EHEFHEOEA T
EoEEE, K11 (b) BEMOERDOEGERY. T,
B 11 (a) 1&, QOL RIMFEEFHFDEED 3 L LD b Dhalk
D 46.7% (3,574 555+ 1,669 F5E) THAH I L ERLTW
L. ZDZENDL, FHEOX—IVITHT L E#MEDIBET
HHEIIHSEEO QOL #» 2 EEH L Tnb vz
b, —J, FARICELTIE, 85.7% (3,574 5875 3,064 58
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F 9 AW AERE DM L AT O IR
Table 9 Numbers of unacceptable/acceptable utterances and DA segments.
J A XTH DI JARXTI | A XTHEVIRED
Spam No answer | Not utterance WIEEE DA segment $&

Q1: Usual 24 1 0 2,981 3,574

Q2: QOL-exhibiting | 22 209 404 2,371 2,601

Gt 46 210 404 5,352 6,175

mQl:Usual mQ2:QO0L-exhibiting Bl B2 @3 B4 @5 @6 @7
1200 100% 1

1064 4% 4

1000

28]
(=]
o

D
Q
o

B
[=]
o

DA segment® %§

N
(=}
o

o
|

QOLRHREFEELMAFELI=VTIVRT—HDH

10 QOL HMIEFEEMN G Lzr T FT—h O
Fig. 10 Degree of QOL-exhibiting utterance.

EO @1 @2 O3 @4 m5

il 51 ‘

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
(a)QOLRHEFEDES

M Elderly BWFamEld EFamily BNOTAG @ Other

F T T T T T T T T T 1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
(b)FEEDEK
11 SE OFERE D QOL RIMIERE DES L 3w D LR D5 Hr
Fig. 11 Degree of QOL-exhibiting utterance and subject of
communication between elderly persons and their fam-
ilies.
B BRESTERE DR (eg, PDVVRA, EF2R)
THY, SEHEPTRE DI DTH, 8.3% (3,574 58
R 208 %) THDH I WG ol IO, 4
RAE L 72 Sk O %56 CIREIRDFEENR ) & ) S’
LT, BlEORMEIZE DO TLRVI LD Sh s, KE
T, M3 IRL2EBY, RENPLEDA—=VITHLTH
W DAET A TETHEZPNELTBY, Sk & Kk
EOBHENIAI 2= =Y a yOERORAFITETCVE
WITREMED S 2 2%, B4 OFHAIIRS LB 0, FKIEN
MHA =V TEREMETLIEN NI ELoTIIa
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80% -

70% -

60% -

50%

40% -

30%

20% -

10% -

0% -

A=l A—JL2 A3 A—)L4 A—)L5 A—)L6

12 QOL RMIEFHDNEDHHT
Fig. 12 Analysis of content of QOL-exhibiting utterance.

&t

== aryPRIETAIEE AT Y- I 22T —
TarvD1IDOEEILNLI END, I TORREIIER
FEREEDIAI A= 3 YORIN M E LT
LRAZENTELEEZ TV,

RIZ, BRIEPSD A= VIZHT B EEGEDIBEICED
£9% QOLBEENL 0 aTARDL2D, £6 D1~TD
¥ 7 OB Z A7z, FiRER 12 1R, K12 D
[ A=V 1~A—= V6] E6AHEDA- VI LDy 7O
Har, A5 X6 HMED A —VEEo vy 7 oBHE 4%
RY. 12 25, A=)V 5T 1~7 D ¥ 7Ry ss
WCHHLTWwE—HT, A=) 4Tld2 (@AKEICET
55 7) OWBBEHENBL kD% E, A= VONREIZL -
TEBMEZEDIREIZETNDS QOL OWNAENEL L 2 L4y
otz F72, AEAVZ 6O A —VOEETIE, £6
D4 FEEWEEBICETL5 7)) 21 (BEEOH D[
DZ LT L5 7) OMBEIEENZ &2 h o7z,

4.3 QOL RHEHEFZFDEFHOH/M

KEITIE, QOL KIS DOREB = 53 5. QOL i
REEDELDENISHE LRSS L 2 T 5 2 & THE
WAL 5720, AFETIE QL : Usual B LU Q2 . QOL-
exhibiting T 5 1172 6,175 ffl ® DA segment 3 X T % 43
MR ET 5.

9, QOL RHERFHEOEA L TR L ORE G L7
WA, X 13 1R, M 13 ol A5 v 7 3-1 TR
5. L7: QOL £ IR OEES, #MiE T4y 7 T L o3l
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HElderly @ FamEld B Family B NOTAG O Other

100% -
90% -
80% -
70%
60% -
50% -
40%
30%
20% -
10% -

0% -

Qm§&§?®F

E 18 QOL RMEFHOEEA L HEFHOF L ORR
Fig. 13 Relationship between subject tag and degree of QOL-

FHRA2TOHBRAE

exhibiting utterance.

£z 10 FIENFEART QOL FHZEFHEDOEAHD 3 D Lok
Table 10 Examples of QOL-exhibiting utterance whose degree

is 3 or more.

DA segment QOL #*i | Dialogue
REDES | Act

&) EFLkozbia. 3 Inform

% { TRIBEZ 1A, 3 Inform

BBt 77 0TE | 5 Inform

Ty hrbwni,

BTt B LTCFENIGH | 4 Inform

7Zh.

fEo7-ghifze 7L ML | 3 Request

ThLH7REw,

KRADHIZIZZZFIIERICEK | 5 Request

TlE L,

HEERYT. K13 27RTEBY, QOL FHEFOEEH
EBWIEE, BEOERPEBRE THLE GV ENro7z.
DT ENS, EREDPERE DR (e, SEEOITH
RIREEE KT IEE) (IEEE O QOL RIEFEFFICR )R
WZ EDG0 5

—7, .13#TT&£U REN TR E % 5FFET
b QOL FHEFEOE A3 U LORFE LD 5. %&#
AC QOL HHFFHOEAD 3 D EoFF %2R 10 |2
. F72, REDPEMLRE A 3,845 8D DA segment 725@
G L CHMEO 2 TR %2K 14 L& 15 12
9. M 142 Dialogue Act Z & @ QOL FH 5 nﬁ@}#/\

*ORWENTARE % B 3,845 D DA segment ? ) 5, Check Ques-
tion 23} 5-E 172 DA% 3 Fifl, Choice Question 23F5 S i1
725 DOH 1 Fifld - 72, Dialogue Act & QOL £HFEFEDOKE A
EOBRESHT 51213, RS THAEBThRVED, K14
WZWE 2D 4 F61% < 3,841 FHIOFREZ LS.
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[
w

(S ]
N oW

QOLRHEFENEALOHBIARE

100%

90% -

80% -

70%

60% |

50% | 4
40%

30% - m1l
20% | 0
10%

0% T T T

Inform Request

Propositional  Set-Question Suggestion
Question

Dialogue Act

14 QOL £MEFHEDE A & Dialogue Act & DR
Fig. 14 Degree of QOL-exhibiting utterance by Dialogue Act.

100%
90% |
80% -
70% -

m5

m4
m3
m2

ml
mo

60% |

50% -

40% -

30% -

20%

QOLRHEZEDEETLOHBREE

10%

0% -

0 1 2 3 4 5 el

HNEEOH

15 QOL HMEFHDEA L NEEOE L DR
Fig. 15 Number of content words and degree of QOL-

exhibiting utterance.

%, 15 ICHEFZEOHE QOL EHREFTZOESOERE
JRY . X 14 205 Dialogue Act 2% Request DFEFED 95 ©
84.6% (117 %5k 99) X QOL EHFEFTHFOEEH 3 UL
BEEThH o7z, BARMIZIE [RADHIZIZZZ FITIERIC
FKTEELW. ] R (o7 0igE2 7 LEY FPLTHEH
v‘J&kﬁﬁmmﬁw%%¢ s ChH. Fo, M15H

, FEE DR ONEENL VT EEEE O QOL £
7{55”625)5}#/4\7.7‘1—1‘/‘&_ LN A. I, [hbuwn
] DX BECEFELY, [BheBita 77Tl
Thhbwni, | & BARNRNESRB S N850 )
DI E O G CRRMIRAE 7 & O HEIRIE R N B 72
OOERENE {, RIEFEHRTH > TH QOL £HIFRE
DEENEL bl EEZLND.

4.4 FEHEER

KETE, 1) @lEERELEDaIa=Fr—a (i
QOL FHEFHEMNED L H 12EN LD, (2) QOL E %
DEBARR. 9, (1) LT, BHEORED
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46.7% (3,574 FERET 1,669 F55) AiEGE O QOL FHFE
FOEANEH VIR TH D —HT, 85.7% (3,574 F&akiH
3,064 ZE56) 13FEEHEO TR S N ATEI R IRAED TR
RIECERELPFRDORFIZ LD TL LN LA ho
7o F7o, AWMOSHTE, BENEAHE] BLXO [H
WEVPHOR YOI L ETEL2E) 2] 12T 5 QOL
DOHBEIEDNZ LA h o7z —T, (2) ICEL T,
ElE DS ERE B B 5EE, HE AR %R, BN RN
BB 5D QOL RILEFFDOE A DR VERETH 5
Z Dy,

Pl ehrs, K2 TRELLL) BV AT LAIZBW
T, HEEDEMRE 7 BFEECRBEN 2RI T 5 QOL
7 EEEE A EFREIICIEERE LIC v QOL LR & B
BERTAIET, YATLOHEDOL LTIHMEZbNE
WEIE O QOL BRIEIAZD AU fetkdd b L E 2 bh
5. EHIT, EESHACHIERSN TV EIESY A 7 {RIMT
WEEY AT LD, VAT LI —F L DMEHROTTEEE
DELZEZFIEMTILICLY, BEED>S QOL 272
MCTELRMLSH L EEZOND.

kb, PhRAAT [EBEommEo%as] & (4018 - 50
R EimE e L TR LITKRELEVT RN
EDHERINIZZ LD 6, KT [EBOSHEE O%E ]
DD YIZ T401% - 50 A E ki ER & L TE A% %
HAWTHE T-72. LaL, RPHREEs 77 by —
ST ERAWERECTH T2, 1IN Tk
FAL TR WEREDEFEORHIT L b2 EN T n
WEEMDH 5. EBEOBREOREEICEL L, 297 F
V=3 I TE R HHTIET 2 LErH Y, 5HBOH%
BE L7owv, F72, AN 720055 2 v TERE 2 L
B L7275, SRIEEBOBRTONGEZHET 2 5ikE 0%
FEIZDWT D AT L7z,

F 7, AR TIIEHIE OIS QOL % PRIz
B AT ODWTHHT L7225, ITEIR RGO LA 2 L 55
YROTEH D S EiE O QOL 5N ARt » 5. %
72, BEIHE-TYH, AP ARREHETAINREFH SR A
LhEDELTQOL DSHEETEL I L EZLNS, 5
SELUAMC B 2SS O QOL O FH ik & # Dt ik
ZOWTEE SR MPLETHY), 4HOPETHS.

5. b

Feld, BB LRREEDII 2 r—Ya llBw
T, SiE O QOL EHEFHOERZ T R—- 52 LT,
HE O QOL 2 KEI Rz, MBEDII2=Fr—3a v
DEHMEXEDL VAT LAOMEZHIRL WA, KigT
&, (1) SiE e RREDaI 2= — a3 i QOL £
RS ED L) I2END DL, (2) QOL FHFEE OF#IC
B LCTHr L7,

G, ARSI E S LI, EkE O QOL &
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RGEVALA AT Iar—3a VKBV AT AR HET
L. BARRYIZIE, 2D X9 %Y A7 4T QOL £ IS,
AHBERLZD, HESPAICHESRTWLIESY 22
RIEEE Y AT AN Y AT L b 2= L OMEROTTHE
WMEOEYE L LR ELZLIZLY), E#lE S5 QOL &5
EHT VAT LEEZTCVL, AR CIICHBIO 12k L
T2 %R L72AY, EBICH2 DY AT L% HWizgaic
BEEVPHSHED QOL #FRKHTEX L0, VAT LD
FAR—= IR LTIEEHR SN QOL 25K SN b 22D
WTIRMEETE TV ARV, EDXIRAVF T r—AN X
D EEE D QOL 21E2 A DIZHEMMPIE, 4%, 2322
F=a VIRV AT AT AR THL NI LV,
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BA RF (ExH)

2001 4EIUIN T3 KSR BEAEHEL 7
B LR T, FE () SmHd
JeRfZE T AfL. 2009 4F 43 B G R
Fealr REEBER 2GR L e pHE 1R
FAET. BiE0EmxtahIc B 2075
B IChEF. it (T9%). ALAIE
SiELHAE4S, IEEE &4 H.

FE AKX (ExH)

1992 4E (Bk) M P JefF 72 fF A AL,
2010 F4 i B 13 Rapid A AR R 4,

a Wit (T2). SR, T, =

‘ Y T A OB ICH B 200
e ZelChEd. ACM &H.
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F @AER  (ExH)

1995 4EHUR T3 R AR Beli i T
R RHE LIRS T, F4E RS
BT, 1998 4 JUIH T3 R~ 16 L
FEBNHIZ. 2001 445 BRI
MR BE REEAG AR A TR HE SR .
2010 4F & b AL R REBEIE bk
MR Ea. BAEICES. Wt (T%). ARSHELED
WroEIcied. NTHfey S, W EdalfEys, Sl
FREREA.
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