KB SEET T V2 A U728 T TEE IR o <
WEES 2T L DINEAE R

SRR W EF ORE D A R Sl KT
T &' Bk Bl

T B RAREF AR R AR el AR Rl T 630-0192 7= BIRA BT (LT 8916-5
T KBRS v V82T 4 7THEEESCHE - ikt > X — T 565-0871 KFRAFMET ILHE 1-1

E-mail: {{izumi.kenta.if6,hiroki-tan,shidara.kazuhiro.sc5,s-nakamura}@Qis.naist.jp

HE5EL EANAAANNLZRT Y (mHealth) IZBWT, BATENEE (CBT) REDEIEICESZH O LU DESR
SNy F U ARHMIZN — N K o THIT SN 2056 S R 7 A0 —E DI Z 5 5 — 5T, IBBEERICKHKES
FEETL (LLM) 2{EHT2 28T, ZOHDY AT LAOMNGEMEDIWEIN D Z e HRFIN TV S, AL T
CBT XfFh> VU FICBVTERA BRFETIDEEREZITONGE S AT L2 R L. 21—V DR GTRiA. Y AT Al
X3 2 FHiA Y S BT 2 EMEES 2 EEEITo 72, TO/E,. LLM & LT GPT-4 #FHWTAER L 725E % FIH
TAHIET, YFIVAEYOHGFEERIT O HE LN TROEB K UCHEED M LT 2 2 e RSNz,
F—U—F XEEY AT A, PRHAUTEIRIE, KHIBSEET L

Response Generation for Dialogue Systems

Based on Cognitive Behavioral Therapy Using Large Language Models

Kenta IZUMI, Hiroki TANAKAT, Kazuhiro SHIDARAT, Hiroyoshi ADACHI't, Daisuke
KANAYAMATT Takashi KUDO', and Satoshi NAKAMURA'T

1 Nara Institute of Science and Technology, Takayama-cho 8916-5, Ikoma-shi, Nara
1T Health and Counseling Center, Osaka University, Yamadaoka 1-1, Suita-shi, Osaka
E-mail: {{izumi.kenta.if6,hiroki-tan,shidara.kazuhiro.sc5,s-nakamura}@Qis.naist.jp

Abstract The dialogue quality of dialogue systems based on Cognitive Behavioral Therapy (CBT) can be im-
proved by utilizing large-scale language models (LLMs) for response generation. In this study, we constructed a
dialogue system that uses various methods of response generation in the CBT dialogue scenario and conducted
experiments to verify how users’ mood, cognition, and evaluation of the system change. It was confirmed that using
responses generated from GPT-4 improves mood change and empathy.

Key words dialogue system, cognitive behavioral therapy, large language models

=a D 6.6 A KFSEICEVTIZ 0.1 ATHZ e HEEZINTED,
af

1. F
* REI 7 %2 B 2 e R VBENEZ B 2 L iRa X

R OREHEEDBEBIE, BRFE 13%TIEE—E
TH2HO0, HHRANDDHEINIFE- T 2000 FE5 5 25%EMN
L. 2019 FFICEH 9B 7 FAHANTH 2 LHEESN TV S [1],
Frz, ALEEEEB X U5 2fFld. 2019 BV TRHRMERDOR
RO 60%% HHTVSD 2],

ZOX S ICHRAFTREMEERDD 3 BEFDPHEI TWE—H
T, fEHEER EOREEOBII T REMICH D, 2014 Fi
MTOMHREOBOFRMEIZ, FeEETH AT 10 HTAY:

NTV3 [3] 4 —HT. AY—bF 7+ >DEKL L HITHA
REANANAANLVZAT FY (mHealth) 2SBFE XN, FTH 5O
JRENGRY L7 7%, 2013 FERET 1500 ML ERIFE & 41,
FRRENRE L2 DDORIZZEL D7 7Y DBHEIRTE
D, BDEREZREZTSE e PEERNALANT 7 ERET S 2
LTI TR e SRR TV S [5] (6], TTH. FRHIFTE
ik (CBT) [7| kDA vt ) v FEGkcES %, HRK
RFFERATORD S LY =AML 2 ) = XOBEEE



T Wysa [8] D& 512, MEHFZ—I =¥ MEI. XV ZAANILR
777V DEr LTZoEAENIRFEATED, ZhE
TR A RIEE T — = ¥ P 2SIASE - BRI LT E 7 [9] [10]o
L7 L. Abd-Alrazaq 5® 2019 SEEZ TOXEZWRIC L= L
Pa—il&kdt, ZhoniFr AV REMCERSINTL—IL
WCESEERAER L. YR F7LHEHIZ TRFHIEV. BilY
3, FRBHETES) rFINBZeHELTBY., HASHE

BEEMEERT 2 2 2 THEOADPHE I NS Z e ifFEh
T3 [11],

B, 2022 ££D OpenAl @ ChatGPT [12] DV 1V —RIZ
KEEIN B XS5, KEESFEET L (LLM) OBHASE
figg - AERREUMI BRI B L, SMERE7 LLM 2 F A L T0%
FHEMT S CBT MFET—Y x> M HBF - i3 k51
Motz [13] [14), L L, ¥ Y FARIF U AL — ko
WY AT AL T, LLM ICX3I5EEME2RMHT 2 2
T, CBT £ LTOMERZI—F LV T4 LD K5 IZET
T B3PI OWTHGEE L2gEIE,. TRADEIBR D IFE L2 W,

AREFFL T, BSOS [15]) THW SN TWS CBT i
BOWTEErZNE Y27 552Gl &2HD e L CBT ®&Gs
FUVFEBEBIINGEHES F VA RER L, O FVAFOY I 57
ZBRE LIM X D AER L ZRE e AR X 2, £3MA
EbETHMETZ T, CBT OMREW 258y 2252 —
P —DKTREBHDEA [16] 17, T LT AT LRNT 3
=P —DFHER LD XS ICET 202 EHEET-
Too REAX TR, T—F—DRDTEMLIT, €7 E—DME%E
FEDIMRBH 2 Z e NTRBINTVWEF vy bRy b Tt
MR [18] [19]. B L ORI RAIHZ (EE L. BHIKZ CBT
FPRETZLDICEREEEZ NS, THEGRIHREMS) 0=
SOflE Y., K58 & URHIOZICEH LTI TR TIOR
BT DOWTHEEE L AR 2 W 5 5,

WEES R T L0, V777 AEME LLM I X DAER LS
BEERMAEDODETHET LT, V777 AEMET % 5E
TG A MEERIBRO L —F —DRT B X CRHOZE(
FRABEI»ZNL EICEIERILEDS S, P RAT LORTIH
BB L2 — ot AR REEZ M X8 5 Z AT
*%,

2. B &

AREIT, AHAKTHOINGEY R T B XU, EFAED
T oW TIRR B,

2.1 WESRATL

2.1.1 FRAUTEEEHRICE D S MEES TV 4

AR TIE, FESOMEATHOLNTWVWS CBT 1IcHo<
WEESF VA [15] 2BEIC, K 1ITRT, 156 DT AT L3
Po7bYF VLA ERER LTz, CBT IZBWT, H2RMIcH
WTHBRDDPETTZEE 2 ORI 3 2 VIA B 72
o, BEIMNMAEU2EEZHHEE LY, ZhE XD NI
Y ADENIZEIGHIRBICBIET 3 Z 2 22T [20], A>TV
FATEET, PRTLADPZ—F—PHA TV 2RI % BN,
FDOILEEZTVWRLEICAELIEAN L ZOEIFHE, 2

i‘d‘:

DRFIZAET 2 BEZHEH L. RVMWEZEZHEHEZ L LT
HWEICTZD (R 1~T), 20’ 6 XR—>DY I T RHE
MZziTw, 2= —ICHLO HEEE 2R BN A. BET
32T R 8~13), X512, HUREDKTDES %
&, BE2LTKRTTS (G&F 14, 15), Y7 7 7 RAERMIE
IR INRT ATV PDEZREREED, 7747
BZEAZDONTHHIENCE 2. BB 2R, & D HEENTEIG
2R RICEBET 2 0% BT 2 2D OBEREIETH D, 5 DOF
D CBT KBWTHELRBERL SNTELTETHS 21, 2
ZTC. FiEhE 3 BLUFGE 14 T2—Y —MWE XK TOE S,
Bk T 2R TRAELEFHE L. FBAITENRE L LToRRE
M 2 7=DICHWS NS,

2.1.2 XfEE> R 7 L O

ARIFFHTIE. ZOMNFES TV A DHFE 8~13 1ZBWVT,

o YFUXAED VI ITREMEITICAT A

o LLIMICXDAERLEIGEEHET LV AT L

e LLMIZEXDAERLIIEELY 777 RAEMEMAED
BTHFETDIVRAT 4
D=FEHEONFES R T LB EHE LT,

LLM IZ X DIEERER T 2%E _BHOS X7 4 TIE. ML
TOZ2D LLM ZHWT, ZHENNGES AT 22 EE L 7,

o KIRFFSNS AtV v FHENEEEF L

+ GPT-4

ZOEIITLT, K2R T LI, Ml F VA DOHEE
S~13 BFNZFNERD 5 DOMNFES AT L BEE L=, V7
o7 AEM%E SQ. KBF SNS HENEEE 7 L% OsakaSNS
TRL, FEFLORIICY 757 ZABMERIMZ 25HE1C
3. ZhSE+TORIFTIRATLHZE LTV,

2.1.3 KBAF SNS A v >tV v 7 HESEEE T

2O LLM ik, RiRE»SiEXh7ZSNS hy vty v
TF—=&ty F RV, BILSIER L 72¢F X —4%1.6B DH
SERR Transoformer Encoder Decoder ¥EHE 7LD, R
§5 7 — & EmpatheticDialogue IZ & - T Finetune X172 E 75
[22] B, EHIHIFT 5 2 TfEEE N, SNS AV Uk Y
VIF—&REy Mi. AvtkrIr—7 7Y LINEFY 2 FHu,
IS —BISA T MIHLTHY ) P RITo T
F—XRTHYH, 2077 XFh. 62066 FHiENEFETN D, ZOH»
5, FIXFEDHDICEEND S AT LARKFED AP 572 D Fah
EEERVEIIC, R ZFCHRTZ Y VT —FHTED
R7ZHE L. 29062 R7 21572, AIFTIE. 90% % AT —
2, 0% EMEET —Z & L. Ny FH 4 24T, HBEHKE L
T cross entropy. Optimizer IZ Adafactor W\ T, #E#E
1.0 X 107° T 11 TRy Z%E L, validation perplexity 25HR{K
o6 TRy VHOETNRMEH Lz, 27V VI FERE
p=0.90 & LT Top-p ¥~ 7V ¥ Z %47\ Sample-and-rank
R T 520 BEMEY > 7Y v 7Lk,

2.1.4 GPT-4

GPT-4 13, OpenAl #t23HFE L KB SFEETLTH D,

(#%1) : https://line.me/



% 1: RAHTEREHIC IS g Y

FERGIE FAEDERX FEREA

1 BE. RBUTHS 5 B

IADBRE —HEIZ, MALHZEES FL—=ov 2% LEL &9, S NAZIZTOWELAD?
ZZEGET, KBRS, W
HLRUINE, DREPEVEE s TVBHARIMIHZTL IV,

BIODHBENIEDHOETH?

2 KR DRIE FNEEZTCVBRLE, PARKDIKEDE LR ?

3 ty P a VHTOKRDTDEE | o7 26 RWVKEE 0. —HDOLWVIEZ 100 TRT L. ZOKTOBIELENL HVWTT?
4 HEEE O FNEEZTCVRLE, YOLIBRBEADEELTE Lizh?

5 HEIEE O RBIEY, EPIBEVELCZETL?BOOLBYDILEF o TLEX W,

6 HEIEE ORE BT DEITFED SRS TRNE 2T ?

7| HEE T2 HEEEOIRE

ZDES%, HHHKFEICHEHT LIS, BFHICEWEIARNEZDZI L ZHPEZ L VL ET,
BRIDPEFHELTNIHEIEZEZOWT, do#H LMD VTS, KALWVWTTR?

VOSTRAERM 1

HET-OBEBBRENELVWE LS. EZORRUCIBEDELSBHONBDXTH?

9 Vo STRERM 2 Tl RICBBIBENELLBWVWELES, EDLSBIBNER SNETH ?

10 VU STRERM 3 BRIEDDSVWEB>TVARRICH L. SOBBBEUNMCD. ANEHIDRARBTESZTLLIN?
11 VISTRER 4 CORBIDSZRELGBRIBEDLSBHDOTLELSH?

12 VUSTRERM 5 COFERIDSIBRREBRIZLDELSBHOTLLIN?

13 Vo> TRER 6 TiE. COFELIDS53. BRODREMNBBERIEZLEDELSBDBOTLLIN?

14 | kyyarBoKoDME

BBIFYE, DD ELE, BUDIKEAL TOELATDESIE, SREEDL SR FELEN?
Fol OB BRVKEE 0, —FHOLWVK%E 100 TRLTLZEW,

15 #b b ok LRADDBED o T\ b, I ELEZAZRBMTELIETY, INTHERKT T, BEAKTLR,

£ 2 AOOMES AT LD AT L %B X UFEE 8~13 DA%

AT L% Fih 8~13 DERITIE
SQ SFVAED Y 75T AR EHGET B,
OsakaSNS KB SNS HEHEFEEFADER L ISR HET 5,

OsakaSNS+SQ | KBAF SNS HEMFEE T ADBER L 7ZBEIC, V7 57 RAEMEMATHRET %,

GPT-4

GPT-4 DER L6 EEFET 5,

GPT-4+SQ

GPT-4 DMER LGB, V2777 AEMEMATHET %,

B, a—T4 V7 BE¥REDRBIENEBICE 205 X 27
WKCBWTABLNLOERERRL TS [23], AIFZF T, £
BIRTZAT LI Y T MIMA, ZNETOL—Y —Fih
LY RT LFEFEEEUNEEEEE . CPT-4 IS RERIR D 2T
ANFT 22 TRELZEKR L7z Kumar 51, GPT-3 ZFIH
LAY RZANLVAF vy bRy bOlzdDTar 7 b 794
> %, Identity. Intent., Behavior D =DDXItIzHE H L TH
KLU, 22N =20 Identity, =2D® Intent & Behavior IZ
IhEt8EEO T Y S M EHWINES AT LA RER L.
P L7z [24], R 3WRT IR YT NI, CBT 2175 729D
Intent #F%E L7270 > 7 OHT, REMICEWVFHTTZS72
Indetity 12 T —F %, Behavior IZ 5817725 ABEfRZ F L
RO BRALES AT 470y PR EHAGERLEZDOT
H2, ERLZIGEICY 757 AEMEMA BHEITE. £3
WRT LI NMa—F3EME LRV ] EWVWHIXE—XHD
BICAND Z 2T, BEPEELRVE S IMELZ, GPT-4 &
DNFERI %, £ 41T T,

2.2 ANFHFM

ISRV =T TTy b T x—n FPEHANT, 105 4
DIV R —h—%2BEL., ENFE AT L Z25HET 2 £
BIAHEERR AT o 72 AFEBRIE. BB AR RS

DO FHEZERDOERE - KRDD L TIT R o7 (BRES
2022-1-52), 7 — A —i&, FEBRINT 2EAERGTA. EESM
KRB LER, 797 RV —2 A2 TEKY—H—IZE VRSN
52779 Ky =7 1D, WAl Fi. HARTELHWSHR
ZDEMR L ADRETH % Kesller Psychological Distress
Scale (K6) [25] ZFLA L7z ZD. V—7h—id. FEHEE
PIER L7z CBT IZ2WTDOY—T Ly ks EVEFAE, D
B, V== AT AL DMEEE TN L. T LR
FERIL. AT AORBKOFE (R 1 OHGE 15) TR
LCHEEERMRT L Z20%, V—A—13%ibh 3 2 REZH 2
BEE, YRXTLORPom, Bholm, WERICHT
ZEMCEHBERTRZE L, ERERT L, EBREEL T,
T—H—d. BAPED KD BRIEES R T L L XEE LD
LEINLD o T,

2.3 FERE

AHITIE, AFFETHFES 2T 2 OFMICH W ZREIOW
THAT %,

2.3.1 "o &A1

CBT iZBW\WTId, HEEEZH#SHNEZIBIEST S Z LT,
Sk EXE2 2 2HMNE T 5, RIS TIX. Persons &
OISV, R (1) TRIPZEEFEL 7= [16]

(#2) : https://crowdworks.jp/

(#3) : https://www.cbtjp.net/downloads/skillup/



£ 3: GPT4BLFGPT-4+SQ TE5EX AT 7ur 7t

SATFLEG | YATLATOY T
TREa—FroRETH 5,

GPT.A ZOa—Fik, HoOEX, BIE. TEHLPEVICED XIS CHELE->TWE %, ANHPERT 0% %,
b LABHPEENREZER LS, a—FEZhE LD BHENRERICES R 3 FHIET 5,
a—FIFBS R NBRRA X L 2R o TV 3,

LFREa—FroR#mThH 5,
J—FI3ERZE LAV,

GPT-44SQ | Zz0a—FiF, HonEZ, BIE. THPHEVICED IS ITHELA>TWEh%E, AMHGEES 3D 2T %,
b LABHPEENREZER LS, I—FEZE LD BEENLRERICES R 3 FHIET 3,
a—FIFBS R NBR A F L 2R o TW 3,

% 4: GPT-4 ¥ OXFERI (AT LFE7E 9 FT)

Ihh e —fic
System

MABETEES PL—=V PR LEL &5, FMPNAEZHATVERADR?
CIRIAET, KD R LR, MEESOPFNILRZHD T ? b LRI, HREPFVEE S TVENAEFMCHZ TS0,

User AR =F EBEVEIRS RV TT,

System | ZNEZEZTVE L E, YARKATCHEDELLL?

User FWTT, BB TUEILW,

System

Fo/K D6 BVKER 0, ~BOHVHE 100 TERT L, ZOKRTOMIIIENL HWTTH?

User 80

System | ZNEZEZTVE L E, YO XS REFEZNFEIIZNLTE LI ?

User BLBoTUILW, ¥S LTHLRVWAL S S,

System | %2213, EPICHBEWVFELVETHL? BVOBODOI 2T > TLIEE W,

User ZIOWVSWEIRATES S5 D%

System | H727 DHEITELINE S BWE ZIZATI 2 ?

User BB LEW,

ZD XD, HHHREICEB LMEIC, BEICBWEIrIEZOZ L ZHEEZE L VVET,

ZDREND T

System B
BIRFDEE LT NHBRZBICOWT, o HLLHAIDZWTT, XALWTTN?
User =40
System HYMES5TXVET, 20 TBIJAELEV] 20 BENPSECIZZEZZEIED NP TAHAEL x5,

EDEIBHEEEEZ TV LRUETH? ZNRDRIDTHPHFEEBICE SHELEZTVET,?

User FeReECF 2y 7 L, NIRARERICKZME-LDLET,

HrIOAPEER, TRALZVL) WS KHEENMRL bR THET A,
ZDRED DB TOFEERL. LY EENRZERZLAIRTRoTVET,
HPOTHRINE TES LTELRVALAS ) LBoTWE L,

FIZDOBENBE L —~BLURWAREEADH D 5,

System
FLORAZREZLEVERWET,
THZONREZESTIY br—LF 52N TE S TGRS 258787 7 21T o TOAUIRZ » I TlHET 5 2 e HTE S
LW Ko, HEMNBEHAPSRET I T, BHFHEEZ o2 2 TEE T, ZOHLLAAICOVT, E5B0ETR?
2.3.3 NEESEICEE S 2 RN E
Mood Change AW ClE. Fitrianie 53 To e MGEz—Y = >

(Mood Score at end) — (Initial Mood Score) M
(Imitial Mood Score)

KRR TIE, FVFAHDOY AT LHKGE 3 BLU 1412k
STHEH LK OME %20 Initial Mood Score.
Mood Scoreatend & L TRAZEZFHE L. KDL DIRE
Wm_EU7eh kM 2 72 DIEiE L L,

2.3.2 @BAZAL

AWIFETIE, Schmidt SRR L7, B—+t v a>d CBT
I & BEMOARINZELZ W 2 RETH 5. Cognitive Change
Immediate Scale [17] (CC-Immediate) % HAGEIZERRL, >
AT L OXFEIC K BEEFIZ 2 7@ S 2 7z MAH L7z, CC
Immediate (¥, #EROBMRTAMY CHMEE Z#E 5 Z A

HiR7 w2, 6 oD0EM» oD, Zhzh 2l 258bRk
W B0, T2 Z5E-5 26233 TEMOY Y I— MR

ETIHMiX A, TRTOEMCHT 3EE2E
31 EXPECRRAI DRI L 2 - 5 2 6

FLT0~30D

PEa—
H— OXFHT 2 FHIR I T 39— XA [26] 25EIC,
LSRR U 723l R B [22] IS, Abd-Alrazaq & OHFZET.
TFVARL—NCEDISHFFETERDN S i SNz —
F—DONMFEOFEEOHE ZEML [11]. TR T 204
EIEOIHE ZB ML TEE 15 OB %3l L 72, #2110 & DR
Tl. d ¥ % ¥ empathetic L WIHITHEPE TN, 2
(27T LOFRFCHETERL) LWVS2—F DR T LH
FRICHETEZ 20302 ET2HETH /12720, 2tk
user’s empathy £ WHIHHE L, [AEF O, 7 ¥ —0%)
ReEFHD L 3ND T AT 203 HEM [19] [18] EE %,
MY 27 23 HEERLZ) 8 WS ERIT system’s empathy &
WIHTHHTHNA 720 RFWX T, user’s empathy & system’s
empathy T [FEME] 23, TF2ZDRXTAEFHELIZWV] &
WS ETHI S respeak & WHIHHET TR FHATRENME ) 23,
rhrehfllonzddbor L, Hmonir 35, F£HEER 42



KESEbRV] 20, T2LESES) 2102 L, 11 BED
Vv h— b RETHMEX N7,

AL EMEES 5 72, SQ & OsakaSNS+SQ. SQ & GPT-
4+SQ ORI L ERHIDZA L, FHTiEE system’s empathetic &
user’s empathy THIHN 2, ¥R T L DOHEME, respeak TH|
53 A FARTREE OFMlifE R 2. 2hehi~wy - KA v b
=—D UMEZHWTHEK L, BEKE olX, 0.05 & L7,

3. BRCEE

EEROHMER. AT 8 FOFEMEE 2B, AT LT
¥ OREHIZ, SQ T 24, OsakaSNS T 14, OsakaSNS+SQ
T 13, GPT-4T17. GPT4+ SQ T 17 TH o7z,

3.1 K[OBLUVREMOEIL

SQ ¥ OsakaSNS+SQ. SQ ¥ GPT-44+SQ &R DELD
FERZX 11T, SQ ¥ 0sakaSNS+SQ D LEEIZ BV TR,
faB IO VTFRCBVW T EREAZRs AR o
720 SQ ¥ GPT-44SQ D LtEICHB VT, FRAIDHIRIZ L
WKIFED RSN 070, KT OETERRA LSRN
7= (p < 0.01)0

1.00 o 1.00 - o
0.75 - 0.75
0.50 0.50
» 025 025
o
2
£
G 000 0.00
=
(=]
o
= 025 —0.25 1
~0.50 ~0.50 1
~0.75 ~0.75 1
~1.00 ~1.00 1
sQ OsakaSNS+SQ sQ GPT-4+5Q

1 V77 RAMICERLISEZMATSGE L, MA B35
BDRIZECD L

3.2 #H B

SQ ¥ 0OsakaSNS+SQ. SQ & GPT-4+SQ @ system’s em-
pathy DFERZ K 2 12, user’s empathy DFEREX 312, #h
ZHMNT/RT, SQ & OsakaSNS+SQ DLHLEIZB VTR, W
THRRBLWTHABREFRONE o7, SQ & GPT-4+5Q
DHEIZBWTIE, WHIZBWT, EEzALEBR SN, p
fEilX. system’s empathy IZBWT, p < 0.01 TH D, user’s
emapthy IZBWT, p < 0.05 THo7,

3.3 ke ARTRENM

respeak Tl & 2 #kH A H T gEE TIX. SQ & Os-
akaSNS+SQ. SQ ¥ GPT-44+SQ DWIFNDHEIZB N TS,
BEEIR S o7,

MEDFRE D, A FVATY 777 2ERMIC GPT-4 T
AR LIBEEMA T GG, KRR CHEBE 2 M X E
Z DRI NIz, —J T BAIEB & CHRER A RTRETEIC
M EERSNZD o 727, REUEER D HNCIIRE E ALz,

10 10
8 8
>
Z
T 6 6
3
£
o
n
£
2 4 4
>
&
2 2
0| 0 °
sQ OsakaSNS+5Q sQ GPT-4+5Q

2 VU7 AEMIERLIGEEMAISGE L. MR p o735
B D system’s empathy O LL#E

10 10
8 4 84
6 6
44 44
21 2
0 0
s sQ

T
OsakaSNS+5Q

user's empathy

T
GPT-4+5Q

3 VI I TREMIER LN EZMAIGE L. MARh o785
B D user’s empathy DL

3.4 £ 7

V2757 2B GPT-4 12X D AR L ZEMZHAS DY
THET DT, VI I 7 RAERMEIEHMAET 2586 £ g
LT, [RGOE{RCHEE2A LXE 2 Z ek, —F
T. OsakaSNS HENFEE T I L D AER L 2B ZHAS
DEEGEIE, KO8 IORMoZ b, HEMEB X Ok
FIRATTREE O W T HICB W T ARERE TR SN o7z,
L7AoT, e ZANMOA T 25— X aMEEEINEL T
LLM ZFI# L. XEE AT L DREEBICHH Lz LTH.
GPT-4 O & 5 2T EtERER LLM & W TAER L 7265 %
HWRWVEED, ¥ F U FR—ZPH L — I HED  HFE L
B LT, BRICHEEMER CBT ¥ LTOMREZNET 2 Z
CHRR WATREE AR Sz, 2. GPT-4 DAEKT %
JEEDED & S RFHED, [ DERNEREDMR Licok
Mo TWEDPEIMNT LI 2E, ZORTHICL > TKRERR
Br b/ b RENDN D B,

772U, RFROFERE, 779 Y=o Uitk sRon
T2 DIR 5N 7= ERE I X 2/ MR b O TH D, RADPD
%, Rz, CBT ROty > a VEMEIN LD
THH, CBT £ LTCOMREZIEHICHALT 2 D THIUR. X



hZ DY Y TN TR OEE DL IEABR 21TV, WR %
L3 2 0 E DD B,

4. ¥ B

AHFETIE, 6 X—>DY 7757 2ABR% &L CBT Maf>
FUARER L, F VLB YIS T REMETI AT
L, LLM KD AER LS E 2 HFET 5 A7 4, LLM I &
DAERLIZEEICY 75 7 AEMEHAGODETHFET S X
FA, O=MEOS AT L% O LLM #HWTEET oM
FEL. RAEMFEL 720 ZORER. V27 77 AEMIC GPT-4
THEBL7ZIBEERMA S Z T "AZB & O
T 5 Z DRI N,

ZORERD S, GPT-4 @ &S B157icEtERess LLM &
THRLZZIBEZHWIRVIR D, > F U A R— DR —
ACED NER e R LT, BRICNEEMES CBT £ LTD
MR WET 5 Z e R OCATREMEDIRIZ E LTz,

S#Hi1E. GPT-42k23Hv vy vy 2I2iEHL,. CBT ©7-
DOMRNZTa Y7 N OBRP, AV vV Y TREIONH
ERGER EEIT> TS,

| 5

AHIZEE CREST (75 > +&5: JPMICRI19A5), KB
fil B R S O R S MU AR IR . BEPE A W vy v e v
R—DXEJIZ & > Tfrbh iz,

X ik

[1] I. for Health Metrics and Evaluation, “Gbd results tool.”

http://ghdx.healthdata.org/gbd-results-tool?params=gbd-api-
2019-permalink/cb9¢37d9454c80d{77adaed394d7fcOf, accessed

14 October 2023.
[2] I for Health Metrics and Evaluation, “Gbd results tool.”

http://ghdx.healthdata.org/gbd-results-tool?params=gbd-api-

2019-permalink/5066348dc958b095cb6ceb4dbfd9c3e07, ac-
cessed 14 October 2023.

[3] C.J. Murray, T. Vos, R. Lozano, M. Naghavi, A.D. Flax-
man, C. Michaud, M. Ezzati, K. Shibuya, J.A. Salomon,
S. Abdalla, et al., “Disability-adjusted life years (dalys) for
291 diseases and injuries in 21 regions, 1990-2010: a system-
atic analysis for the global burden of disease study 2010,”
The lancet, vol.380, n0.9859, pp.2197-2223, 2012.

[4] G.O. Oladeji BD, “Brain drain: a challenge to global men-
tal health,” BJPsych International, vol.13, no.3, pp.61-63,
2016.

[5] L.C.M. Martinez-Pérez B, de la Torre-Diez I, “Mobile health
applications for the most prevalent conditions by the world
health organization: Review and analysis,” Journal of med-
ical Internet research, vol.15, no.6, p.e120, 2013.

[6] E. Anthes, “Mental health: There ’ s an app for that,” Na-
ture, vol.532, pp.20—-23, 2016.

[7] A.T. Beck, Cognitive therapy of depression, Guilford press,
1979.

[8] B. Inkster, S. Sarda, and V. Subramanian, “An empathy-
driven, conversational artificial intelligence agent (wysa) for
digital mental well-being: real-world data evaluation mixed-
methods study,” JMIR mHealth and uHealth, vol.6, no.11,
p.e12106, 2018.

[9] A.N. Vaidyam, H. Wisniewski, J.D. Halamka, M.S. Kasha-
van, and J.B. Torous, “Chatbots and conversational agents
in mental health: a review of the psychiatric landscape,”
The Canadian Journal of Psychiatry, vol.64, no.7, pp.456—

[10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

20]

(21]

(22]

(23]

(24]

23]

464, 2019.

A.A. Abd-Alrazaq, M. Alajlani, A.A. Alalwan, B.M. Be-
wick, P. Gardner, and M. Househ, “An overview of the fea-
tures of chatbots in mental health: A scoping review,” Inter-
national Journal of Medical Informatics, vol.132, p.103978,
2019.

A.A. Abd-Alrazaq, M. Alajlani, N. Ali, K. Denecke, B.M.
Bewick, and M. Househ, “Perceptions and opinions of pa-
tients about mental health chatbots: scoping review,” Jour-
nal of medical Internet research, vol.23, no.l, p.el17828,
2021.

OpenAl, “Introducing chatgpt,” 2022. https://openai.
com/blog/chatgpt, accessed 15 October 2023.

M. Danieli, T. Ciulli, S.M. Mousavi, G. Silvestri, S. Bar-
bato, L. Di Natale, and G. Riccardi, “Assessing the impact
of conversational artificial intelligence in the treatment of
stress and anxiety in aging adults: Randomized controlled
trial,” JMIR Ment Health, vol.9, no.9, p.e38067, Sep 2022.
J.M. Liu, D. Li, H. Cao, T. Ren, Z. Liao, and J. Wu, “Chat-
counselor: A large language models for mental health sup-
port,” arXiv preprint arXiv:2309.15461, 2023.

K. Shidara, H. Tanaka, H. Adachi, D. Kanayama, Y. Sak-
agami, T. Kudo, and S. Nakamura, “Automatic thoughts
and facial expressions in cognitive restructuring with virtual
agents,” Frontiers in Computer Science, vol.4, p.762424,
2022.

J.B. Persons and D.D. Burns, “Mechanisms of action of
cognitive therapy: The relative contributions of technical
and interpersonal interventions,” Cognitive therapy and Re-
search, vol.9, pp.539-551, 1985.

I.D. Schmidt, B.J. Pfeifer, and D.R. Strunk, “Putting the
“cognitive” back in cognitive therapy: Sustained cognitive
change as a mediator of in-session insights and depressive
symptom improvement.,” Journal of Consulting and Clini-
cal Psychology, vol.87, no.5, p.446, 2019.

M.S. Jani BD, Blane DN, “The role of empathy in ther-
apy and the physician-patient relationship,” Forsch Kom-
plementmed, vol.19, no.5.

M. De Gennaro, E.G. Krumhuber, and G. Lucas, “Effective-
ness of an empathic chatbot in combating adverse effects of
social exclusion on mood,” Frontiers in psychology, vol.10,
p-3061, 2020.

J.S. Beck, Cognitive behavior therapy: Basics and beyond,
Guilford Publications, 2020.

L.N. Vittorio, S.T. Murphy, J.D. Braun, and D.R. Strunk,
“Using socratic questioning to promote cognitive change
and achieve depressive symptom reduction: evidence of cog-
nitive change as a mediator,” Behaviour research and ther-
apy, vol.150, p.104035, 2022.

H. Sugiyama, M. Mizukami, T. Arimoto, H. Narimatsu,
Y. Chiba, H. Nakajima, and T. Meguro, “Empirical analy-
sis of training strategies of transformer-based japanese chit-
chat systems,” 2021.

S. Bubeck, V. Chandrasekaran, R. Eldan, J. Gehrke,
E. Horvitz, E. Kamar, P. Lee, Y.T. Lee, Y. Li, S. Lund-
berg, et al., “Sparks of artificial general intelligence: Early
experiments with gpt-4,” arXiv preprint arXiv:2303.12712,
2023.

H. Kumar, I. Musabirov, J. Shi, A. Lauzon, K.K. Choy,
O. Gross, D. Kulzhabayeva, and J.J. Williams, “Exploring
the design of prompts for applying gpt-3 based chatbots:
A mental wellbeing case study on mechanical turk,” arXiv
preprint arXiv:2209.11344, 2022.

T.A. Furukawa, R.C. Kessler, T. Slade, and G. Andrews,
“The performance of the k6 and k10 screening scales for psy-
chological distress in the australian national survey of men-
tal health and well-being,” Psychological medicine, vol.33,
no.2, pp.357-362, 2003.



[26] S. Fitrianie, M. Bruijnes, D. Richards, A. Bénsch, and W.P.
Brinkman, “The 19 unifying questionnaire constructs of ar-
tificial social agents: An iva community analysis,” IVA 20,
New York, NY, USA, Association for Computing Machin-
ery, 2020.



