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Dialogue System with Generation AI and Example-Based
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Abstract: When operating a example-based dialogue system, frequent occurrences of incorrect responses
and inability to respond due to insufficient example entries can lead to decreased trust in the system.
Therefore, it is crucial to enhance the accuracy of the dialogue system by continuously adding new exam-
ples. However, this registration process requires significant time and effort. This study aims to reduce the
workload of expanding the administrator's response range by developing a hybrid dialogue system
equipped with a response generation feature using generative Al, in addition to the example-based dialogue
function. Specifically, this study implemented a feature in the dialogue system at Tokushima University
that generates response sentences from related information of utterance sentences using the Retrieval-Aug-
mented Generation (RAG) model. This system allows users to choose responses either based on exam-
ple-based alone or combination with example-based and RAG. As a result of introducing the system devel-
oped at Tokushima University, RAG was able to correctly answer 19.49% of the utterances that were
incorrectly answered by example-based, and provide more detailed explanations for 8.47% of the utterances
related to course registration. The combination of example-based and RAG also improved the overall accu-
racy of the dialogue system and allowed for effective utilization of response generation time. Additionally,
using RAG reduced the burden of expanding the response range.
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Table 1 Utterance sentences and types of response sentences in examples of Tokupon-talk for students.
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Table 2 Examples used for fine-turning and examples of generated response sentences.
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AR D ) F 3. FFEEDROYEFAE ORI E BT
iz LTV AEAIL, ROERIBDONE . &2
1E, THERD L IZ2ERICHE L 2FED, 3HERD L
X A RO G % W72 LTI, 1ER?S 3
IR, FL2ERD S 4 FERNORCER D T T
BT ENnsz. B, INSOFITIZEARFIITR SN2
Ha e A WL Twa . (i) IR A L
TBY, O &h Gi) OIEREENIEVZD, KFZET
=V ORISR 2 & L7z,

3.4 VAT LB
REFLICED CHEIEZ ZAME IFA talk IZFER L
7. GPT OFHIZIE OpenAl @ Chat Completions API %
H\ 72 B VAL gpt-4 & 7228, T E T VYA &
LN HHT A RIWCHETH Y 7 o7 %
R GERD BN — A TS A A < IR 10%
UETH L7080, 2—FI2L > Tk RAG OAEREEEE 7
HALBWITREMDSH 5. Z2T, *EEEEIC RAG OEIR
THH™0 23072, COBEBICIZUTAESEEN TS,
(1L)MMHELZW

(2)FIHT 2 (FEEFOFG )
(3)FIHT % (BEEBBREIEOFHIX)
(4)FIHS 2 (RERFHEEOFFIE)
(5)FIHS % (EFHEEDOFGX)
(6)FIHT B (BRFEhaEfHE2T)

F3 HBICHVWAZY I by T
Table 3 A list of used software.

¥ VI7bhox7
ALYy 7 by =7 VMware ESXi 7.0
0S CentOS 7.4 64bit
Http % — Apache 2.4.6
DBMS % MariaDB 5.5.52, Qdrant

PHP 5.4.16, Python 3.9,
jQuery 3.5.1, HTML

fastText 0.9.2, MeCab,
Shibboleth 3.2.2, Live2D, gpt-4

Tars Iy rEiES

Z DAt

26 2 —HZIZ RAG &) EHIZHWEIS, Ak L v &
THRALTWAS.
2 EERETIEERIC LY N2 XY N OB RL S,
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(T) RS2 CGEFHEEOTFLX)
(8)FIH¥ 2 (BLFHHEBEOTFIIX)
(9)FIHT 2 (EWEFREEFREEOTTX)

(1) EHABIN=2Z, (2)~(9) ZHABI~—A L RAG D
BEFICR D, ZNEIRERZDO F¥ o 2 2 FARLE S
TWwh, (2)~(9) PWEBIRSNHE, RAG O E K HKAE
EEREA T RS H B B R HMIT 5.

VAT LAOSEEEE (2) BERL2HE ORI %
B4 7ICRY. SR HEHEOREREIZ? O
G, ABINR—212 L) HEESARICET A -, X
HEHP ICBIWML B FT. HPIXZH 5~ 25, FE
TE LT “HEREREEE o CRECEMERLTVWET. 5
s 30 WREBHELZEW.” A%, RAGIZLY "HF
FEORMEREMIZ U T LB Y TT © - AREH~" 2IHICH

% &EL (XA talk (for tokudai students)

EIEFEDRERM U TDEOTY ¢

- BA~28#EH : 8: 30~ 22:00
- TBEH, HER, #%H : 10: 00~ 17 : 00

I, BF, BF, LFRUFFRIAERRMPORMEREIER
DESDTY :

- BigH~2iH : 8: 30~ 17: 00
- 1BH :10:00~ 17: 00
XHIER, RBMAETY,

KT OEREANTHER
FHEEBDFS|E 66—, 51—

R AE S CRIZSXTZ/ERR L CWEY . SPH 5301 EHMH5
(==1A%

HMEESARCET ZTER(E. MEEHPICBHRUTHDET,
HPE 55 (=B, BAE LSy TIE) ([MEEQA A
Aml o555, ([MEEQIA UH—FME] Fobb.

Fle, UTEN (FEEEOFIISOHIR) (CIEEMECHT
BEWHEHENTNET . YUy - Fy T THEERICTRSA
FI, BRLCESRBRIZE0,

EIEEDRIRERR(S ?

B4 $ESATLOBHFMEIE
Fig. 4 A screenshot of the proposed system.
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JEND. RAG THEEIN/ZIGE LD TFHIZ K 2 %
FNAER=DVFEFZEHFFTREL TWDE (Ko ). &
BRE CH D E N ELIE, M2 (C) THRESHD
ELIFADT = A= a VIERIRMEHE T, ER¥O4
M Ao7z 1O T = 2= 3 Vilitg (M4aoklE) %
fEHLTWwA.
ERZOMEEAHETEIRT 572012, MBENROFEHE
EOREGT Z WA ILEL L T b, BIRRIIE, EHE
PIEDHIIRIE L2 FF 2 AL b, FFaxs b
T = N=ZACHB CEFR SN DA AIZ L TV D,
OpenAl DY AT AEE|Z L) GPT 2FHTE 0
A, RAG OIRECIIER SN2V, 22T, VAT Lk
LA L72HAE, RNSCE LT "BUE, BEENIEA L
TVLORERIIFHATEETA. HEHFTLIESLLB
FEHEsW” ZHIT5.

4. VAT LEA

4.1 BAFER

2023 410 H 14 H2°5 2024 4 3 H 31 H F TH X IZ,
REFHFIED AT FME CIZA talk ICFEFE LT
ERFICHITINGEA L7z, RAG OAREEIXY 27
LADOMFEEEN TOARBNLTBY, FEIZIEA LR
Web 4 METABEREEZZNL T,

VAT LADEARERE LT, &k, AflN—2Z, FHB
N—Z & RAG OBtH (DB, PEH) BHCE<L. 2B,
HABINR—2 L2 T TERERB LTS, 21—
B (BED 3 &kAt 321, HABIX— 2221, A 100
THho7z. FEIHHEBIIEMED 947, RBIR—Z 711, P
236 TH o7z, E5ICEE HAIR—Z, RO
I—HHEBFROWB LR, BT 7051, I
W7 I 705 %ERT. 12 HEE Cldeftor—F
Bl SIS S A, 2 AED ST IIER A
Aoz 3 FIEMERBER AL, 2024 SFEDOEIEIC
M3 5 ERAERD 16.86% & 5D THBY), MM - g
T DOWEFAR RAEE DMEMEED 720012, T — L 3D

(2—H%) (GEEH)
80 250
70

200
60
50 150
40
10 100
20
50
10
0 0
108 118 128 1A 2R 3R
2% (1) mmAf (2) w=ftE (2)
248 (%) Bl () —f6tH (3)
5 T—HHE SR
Fig. 5 The number of users and utterances.
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R4 FEEL, ABIN—Z L RAG THEM S NISELOH

Table 4 Examples of utterance and response sentences generated by example-based and RAG.

FERE L FABIAN— 2 DISE L

RAG THRINTZIHEX

MROHHEEZD D £F
»n?

WERP D7 DEBETE L LA,

W, ROCWHENTFEL 3. BTEHBEMa—20
FET, 1 BRXP 5 3 ERETOMEDERE 2 EN
FRETER LR o 58, TRERELHED
2 3 EREAE BN R T AR AIEY CHET Az e
MHTEET. ZOHBICERT 3 &% 3 EXD HRY
BEfE LRI TR AL B TEET~.

XE T BEOTFS & 23 =Y, 192 R—=

HIRENE R 3 — R DR

g ? I~

BEOTFIIZIZIbHIAMLTY

HIRENIR T — A OEREMIIUTO@ED T, 1 XD S
2 RN DERE: | BRI ERBRBERE B LUH
FEERIE DA 35 B L. 2 X5 5 3 FRANDiE
B | BRI D ERBEEERE B LCEMBHNE
D&EEE 70 AL E. 3 RS 4 ERANOEREN: 1 28
EICBERBBERENA B JUEMEERA O AR 105
BN b~

M TAES JBIEDOFE & 127 =, 152 R—

flia —2Z@ELZWE

BEOFIIZIZIHHIABALTY

Zo%E, 32— 2 HEREHE M — GERBHE 2 E
B35 ZepuBETY. HAMWERLE NJRIE & —)
EZE I UTREFEZILT, BRL TSV, 72

o 9~ U, BT E S OGRS WIHC X 5 X5 1c
o BIET 5 2 L AR AN TN E T~
KBAERIE BEDTFF & 17 =Y, 11 R=Y
W2 -TMTRe S 4. CHWrTE D, BEHONER (BER O SEEC 236 2R 5

RAG THZEINA FF 2 X bofFHix, (8) I
s 111, (5) BEEERAY 45, (2) FEATEOTHZ 9832,
(4) FARHEIA 24, (9) AWEIFESESILA 10, (7)
ERIRAT6, (3) BEEHED 6, (6) HFETA2 THho7z.
T A OF AR FIMER DR 45% & 5D b 720, K
FHOBEBEOFTIENRAG TROEZFHEINEE 2
5N5.

BATHIR DX FHIEIE % 53 L fEERF B O 2 N THERR
3L kR, EAEIZEMEAT63.04%, HBI N — A
59.07%, BFHDS75% Td - 72, PEHIEHBIN— 2 F 721
RAG DIFFEICIRE CTE 7B AICIEE L HBI L T2,
X2 FHOHBIN— A DL 71.65% & KT 5 &, 8
AT OB — 2 DIEEZI 12.58% K< o7z, EA
WM 2023 4E 10 A HBELTBY, “XA—VoFH
Pz e R M LAN OB REE YT Fo, TALD
ERME A < IEREIZISE T & B350 A8 7%
Mmolzlzd, EERMATLA-EEZONS. 0B, HA
N—RA EHRTHADOIEERIT 15.93% m< hotz. Th
WEHBIAR— A TS T X %5 o 72586552 RAG 230 %
TELIEPERNELTEZOLNS.

BEHIZ BT, BN — 2 TIZEEEZ™8 T RAG Tl
EE L7 BDSIL WAL, RAGZEALZRIEDLH 5

G ) FEAT FOREAT L ED
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HE SR AT T AEE) L LT, HB
N—Z2 L RAGH & L IZIES L 724 %t 53 (22.46%,
5.60%), H B~ — 2 O &t 78 (33.05%, 8.24%), RAG
DAL 46 (19.49%, 4.86%), & b IZFRMEIE L 59 (25%,
6.23%) ThH o7z, RAGOEAIZ XD, #:HTIEHH
N— AHFREE L7z 19.49%, ERTIX 4.86% DFFE LIS
MFLTIELLAATEZEHWITE 5. R4,
FBIN—Z & RAG THEBE SN E L0 ERT. 12k
ZAE, ROHHEED Y 3227 I LTI, HB
N—= 2L "MEPO-oRETEEEA." 55, RAG X
NI, RORFIESFEREL £5. BILPHEHI— 20
AT~ s E N ABIR—ATREETE 2ho
7o —HOFEFE LI LT, RAG ZBBOTFI &%, 5
WIEHRE BT 5 L TIEMICHETE/-LEZ LN,
EEROIEERDN L L EEIIRE L E 2D, FHO%
ST R D 24.92% TH DH T LR, 2024 4F 3 AT
AEMEH L TV LHBAIN—ZADIEERENE T o722 &H
WL EZ NS,

RABIN—2TlE, BEEROEMIIIEBOTTE DN
FGATE LS L T2, RHBEEFRT 57:00%%
WZWE7 9 5720, EHEELTERLTWS, 2721,
RAG ClREDVFH LML TE2%E0H 5700, EIEH
fRICBWTHAIN=A L RAGHREDIZIEEZLTWL Y
A, RAGIZE DIDBENEOMEN M L7z HECE 5.
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BEHCE DICIES L7z 53 RS A TG H, 20 1
BBIBERONETH -7z, 070, JBIEERIZE LT
WP Tl 8.47%, &R TIX 2.11% OFEFEIIx LT, &
DEELCIHACE L HMCcE L, o 2E, F4I1TRL
7o CHIRRTEIR O — A ORI P X T — AR EE
L7zwigaid 2" 1o L Cid, AflRN— 2 TidiEsoT5l
EEOMMICEEDTWED, RAG TR FF2 X2V b
WA ED MR TERE LN TE T3,

BEATIE, ABIN—ZADARNPIEE L 2B RS %<
mofz, TIEFAANS - BIEOFTI EIIEBEE L 225
FESCAHS, PER OFERESC 236 1D 43.98% & HHOTW/-Z &
HERELTEZONSL. 72 21E, (5) EFIEIIRIC
AL E R LA R (8) B A RIS
AR L7 EOMEE PEMENTWwW £ R
Fa AV FORBNELETCE TR VWI—F2EE L
T, TNTNOHKREHNT HFEOHICHLEEEZ LI
L. F7o, KT —M—BERoMFEL L LT
L, PEFEOHM VWD T %I T ERIC L
T HEOXREEE LSRR, WHoORRE " &
DR A SN T2, ChatGPT N LTV b 720, 8
FDFHENE & FACTRFERHEADR AR Y Z 7 A2 HAS
NIWREMEA D D, L= ORELE B 7201, HERRIZIE
FHRHEEE O LB AEREO TR 2 HHNCHH T 2 LER D 5.

FABIR—ADARDPIEE LIZRAE L 81D B, BIEH
i 22 O EMAENTEBY, ZNHI1d RAG TIXIEL
BBETE TP o7z, 2k 213, “WBHEARIUE
W 2T R AEADEI S LB AT EE 2T, AR
2OV T (2 L TiE, RAG TIX "o A %
T A MIFLERH OBALEIZ D W T O BRI 2 B
RSN TWERA FoRErEnTni. Znb
ZBE A — Y OB VB R HEERL RIS, A5 Tho
CENERELTEZONS. 2L 21, “UBEEOH
I ?” ° "FEEFI? CRERRERIES N
7z FT, FR - a—- APNCHEREMHSESED LN TS
D, TNENTFX2A Y FVORBRLZR=VIZRHHMENL T
L. ZOXI) B, BRI - ALEIRENTY
e ERRIE I 2 D AREMEDS D B . FATHAI Tl A ik RE
DFIIZ L EDTWIDY, T2 & ZAXRFE L OVER 730 #
P P& RoN 5 55EMx FHCHNMd 52 LT,
RAG DOIEEZENIN L3 2 WD H 5.

RAG OFHISEREE (F) LIREXOFE 0T, M
TP SN2 1 R=V WY O, RmE o
A 7510.39 (14.06)14, 41.11 (90.72), 1191.34 (593.93),
IE% o % 4 251889 (22.25), 170.63 (246.71), 1056.91
(428) Th o7z, BREEOHEIZINE LD LTFEI D 0w
729, IEEOWE LI TEEIRERHPEL otz b
ZO5N5E. BEHIZBIT B HHIN— ZADIBE LD L
13 164.38 (142.64) TH VY, WELICHEENLFH) v
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Bl 05812755, HBIN—ZADBETOTFHIZIIZS
DENDHY, FMAEDOLE L H DD, RAG DIBEL
BRI END FTOREMIZ, L —FAHBIR— 2 DIBEST
EMETL/-DIFHATEZEEZ BN,

DEOERL Y, HABIN—2Z L RAG OB TGS A
7 A L TOIEEEDN RSSO A K O A 51
*EBTE7. 72, RAG OMENRIBBEOTH] &%
DRF2AY VE2MATZZET, TNHOWNEIZET HH
Bl EHEDBERT DIEEDPAEIC o7, NEIZL LA
A, TNF TORPIOERERTIE, %X, Vv 7w
BROIFEAED G0 20 E LRI 14T 10 402 O
MAELTW LAY ATATIE, FEFaxrsbs
TBEDOHINRGET 572 TREN RSB IND 720,
RAG |2 X ) EFHE QI #B A KT 5 VEEEIH % BN
TELHWTE S,

4.2 SHOFHE

RIFFETIL, RAG OIBEREH 2 BMIEH T 2729012 H
BIR—2ZEH L7z, 727210, RAG OGRS EW
A, —=FIRIRE I END FTRHET 2L H 5
72%, RAG OILERM 2 EHiT 5 2 EAEFE L. 0
R 28T 5 120K EE LT, IBEXR7Tury 7 o
LFBOMENEZ 5NL. BEETIZ, R4OFEFL3
THIZK 3 %5 RAG O F s & (F) 13 13.56 (6.23)
Tdho7h, IELDOLTH A 50 SCFFEEEIZHIR L 724
PSRRI 5.58 (1.13) FTHA L. IGENE
NOWEREZEEBTLLENH LD, WEXLRTU YT D
TR WS LIRS 2 48T A T R BT Lo,
RIFZETIX, RAG THMHRGRELDL FFa Xy M %
NR=VHTT = RX= A& L7 72720, BB Lo
HIBR R MR DI EF H DOIEIESE, FH—D_R—JIZ8R73 5
WEOHHATLH SN TEBY, FBEENEICHE L 2\ ik
SRS ENDGEND L. T2, WHIH -V % 7
i, BEBERSTTNICBETERWEELH L. £
D728, R—=THNOWEIZTT LT N OLFEDEZ B
C L TIREREMA R 2D, ANEE) RIS IR S NS
TREVEDS T £ 5. RAG 1ZMREE R ATLE N ZE R I 25 ]
WCRELEES L7720, 128 2ITHRIZIH > 23T 0%
#%%°, Recall@k X MRR %512 L 2 BB E O A - o3
BB D, Fo, AWIETIE N 2 2 v b OHUSHEK
otk Lz, R=DIlL ) XFERERL L. ol
B, LFHIIL U TS BRI A H § 5 4,
MZEELTLYL < OREFRE IS A 0KD
5.

GPT OFFEEIEIAT] - ) b—2 ™ kD itE

OYaSits

29 N —7 Y EIX GPT 25D T ¥ A bOINEATH Y, Tar S
NS AT IS A4S 5.
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et Th L, ARWFFROEAMMTIE, FHRE ($) 0
¥ HAAY 13.85 (18.57) T, b RAG O — KA
W3 HIZ058 ThHo7. HHOFAREIIPHETIE
B o7, FHME AT A talk O — L, B AL
FHAEGEEZRGT 5 4 AR L. 207:0, FH %l
L@ 2B LG E, il Lzh7a v 7 b oXXTi
IR D% IR E S TR A LEN D
L. Flo, RWFETIE GPT 2l L7274, #EE CTAR S
N T 5 Llama™ % calm™ S 0 KHESEE 7 % i
HT5ZEBMRETHL. IDEHERLICENF 2 MHERET S
RENDHDY, FIHEEZZE L THOETIVOMH L%
L 72w,

AWFZETIL PDF A S L 72305 % v CllE e x4
B L7228, FRE DOYET R E R AR STV BRI
ARG TH 5. IBELIIFAEBICHV FEF 22~ M 4
ER—VUFEFELIML TV DS, B 2 W% E IS5 LD
HFIZFRT A LT, 2—FOREMBILLDFESE L THEMN
BHhH. T, 122 THEER=TIAD) 7 OB
R, LU=V S N ERE HUS L CORE O HFICE
IRERBEIZLY, HEMISENEDNE 2 Em0 5 )
AT A NEN D S

5. ¥&&

ARWFFE TILE FLE OIS #iFH & JL K3 5 VEE O BHHE
#HIEL T, HABIN— 212 X 20 ahEEE IS 2 T AR AT
OIS EREZ R AN 7)) FREEY AT 2 % Bl
72 BAKMIZIE, HBIN— 204 & 13 RAG
& I CERE L O BTG & IS S AT SR EE R 4
W E <12 A talk 1I2FEFH LT, 20234FE10 14 HH» 5
2024 £ 3 H 31 HE CRERFAICEATIISEA L7z, HEA
ML LT, BEH TGN — AHERMEE L 72 19.49%,
ERTIE 4.86% DOEEFE I L TIEL K WETE, Bl
BAFRICE L CIEBE Cld 8.47%, &K Tl 2.11% DFFEX
IR LTEDRFELCHHTE . F2, AEiAT72E8L
TOIEAROM _ERISE LD A O ARG H % EH T
E, IDEHPAOILKIEFEO B LT TE /2.

RAG DAEREREOMBENRE 2D FF 2 2 v M,
NR=THATT = R=ZZEFH LT b, 200, 7
0 > 7 b OO BEINRe B R O H 1 7 REFEE 12
L0, BRI E 2 ) AEY 20 E SCAE R S NS E
M5 E 5. THHPNZHIH L ORERISE LD SO
B OMFAEEORAE - EHICL Y, AR &R IE
RO LA EHTE LD 5. MEHEHICFEEDKR
FHEE L) TET A0S, CNOOBERRRLT
XY AT b ORERRLE AT\ 2

30 Llama https://llama.meta.com/
31 calm https://huggingface.co/cyberagent
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RWFZETIL, LN - BIBOFE2MENSGFE LT
INESCERER L 72A, WETHVLHERREL S RIZMA 5
ZLIINRETH L. HERFEOT I AT ZAOHHKT
S N5 EM B RS RICINZ 7265, "SeUAHE &1
il Ch?” % “EBEXKEORDTTIE?7 LRI IEMH
WIBETE 7. SEETIVOMOAZE HWTHET 55
HHL L AONTD, HEOIIEIZB VT 14712 RAG
WY AT A RIEHTE 2 WSS D, 207
O, RFAEERPEEOTEZ B E L 72BN RO D
Wt L7zw,

BtE ARWIZEIX JSPS BHIFE: JP19K14317, JP24K16757
OB EZ T2 OTY.
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