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Feed Forward

EEEELUE-

Token-Level Attention
(TLA)

‘ Multi-Head ‘
Attention

151

I —

(SLA)

Multi-Head " Multi-Head |
Attention

@@@

<s>utterance, </s> utterance; /s

( Persona | Context
Encoder | Encoder
Persona Context

Sentence-Level Attention

%DDBEW
BBBEET-

Concatenation

Feed Forward

EEHEERE-

repeat

repeat

Response

I 1LARE Belo] x5

me} opa} I8 ofRIH(TLA)S F7HH0o8 5
o ol AEsES HlmE 7t BAS €S HEHo=
oldstrl 9lal o1FA fAdE melsl: FHAolrh. SLA
o TLAS AE ZHe Ea3A7] The. ol7]o] AYAE Attribute Sess.1  Sess.2 Sess.3 Sess.4
Auge Bt oM HEA olFY HAS AT o] Dialogues 83,493 48,112 44,601 23,840
O3goe] Agsitt. vrd, wmal Zz7l mesix ot Utterances 524,405 308,578 290,656 156,742
Pogh Aot wWmeld FHsb o] Z(noise)o] TS Avg. turns 6.3 6.4 6.5 6.6
517] Wol, o TS A 9 ALYAE QwgS v Avg. len of utter 37.5 42.4 42.4 42.4
O3] Agstc}. o] 5 £45] AGAEDS S|ulo & Avg. personas 2.5 2.8 4.7 6.0
ool 2 917 MR muldoli, mmalele] Bmast Avg. agt persona 24 1.5 2.6 34
AL A Fon goAel TRE Zh Avg. usr persona 0.0 1.3 2.1 2.6
Dialogues 763 326 491 471
Utterances 4,848 1,390 2,212 2,136
3.4 35 EF @4 Avg. turns 6.4 4.3 4.5 4.5
FEAQ s B4 sk L= ndlo] PASH Soho s & Avg. len of utter 38.2 40.7 41.2 40.3
AR5 Lopy T MRAZEE 28 YBE FHoME &4 Ave persona 2.2 2.8 3.7 4.2
= Lonse 7HESS] AlATHTE o] & 4 dfet=Higko 2 Avg. agt persona 2.2 1.3 2.0 2.3
510] o] 2 o] AL}, Avg. usr persona 0.0 14 1.7 1.8

L=Ncen+(1—-NLcrs (3)

N 7 4 0] SRS was] 917 stolu utetnlE

(hyperparameter)o]™, A AL 0.882 A5t}

3 1. Data statistics. The upper part pertains to Train data,

the lower part pertains to Test data.
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2. W2 Fx dolE et v E HlolE o] /44 Hl&of wE He At
Data Rate Session 1 Session 2 Session 3 Session 4 Session 1-4
ref  noref | PPL  BS PPL BS PPL BS PPL BS | PPL  BS
0% 100% | 837 0.75 | 12.15 0.78 | 13.37 0.79 | 1344 0.77 | 10.68 0.78
25%  100% | 7.47 0.74 | 11.89 0.86 | 12.86 0.77 | 13.03 0.78 | 10.07 0.78
50% 100% | 7.19 0.74 | 11.61 0.75 | 12.58 0.77 | 12.63 0.80 | 9.80 0.78
100% 0% 735 0.74 | 13.41 0.80 | 1437 0.73 | 13.96 0.77 | 10.70 0.75
100% 10% | 7.09 0.73 | 12.90 0.73 | 13.95 0.74 | 13.61 0.82 | 10.35 0.76
100% 25% | 6.76 0.74 | 12.11 0.73 | 13.18 0.74 | 13.12 0.83 | 9.85 0.75
100% 50% | 6.54 0.74 | 11.69 0.72 | 12.63 0.76 | 12.77 0.75 | 9.52 0.75
100% 100% | 6.30 0.77 | 11.23 0.73 | 12.14 0.75 | 12.24 0.85 | 9.18 0.83

I 3. Ablation Study (A: TLA & SLA, C: Memory Classification, B: Structural Branching)

Session 1 Session 2 Session 3 Session 4 Session 1-4
Method | PPL  BS D-2 PPL BS D-2 PPL BS D-2 PPL BS D-2 | PPL  BS D-2
Base 6.75 0.75 037 | 11.15 0.78 0.55 | 12.21 0.77 0.49 | 12.49 0.80 0.54 | 9.45 0.77 0.36
+A 6.28 0.77 040 | 11.36 0.76 0.62 | 12.21 0.76 0.57 | 12.19 0.78 0.58 | 9.17 0.78 041
+A,C 6.25 0.77 041 | 11.24 0.74 0.60 | 12.18 0.75 0.56 | 12.13 0.79 0.56 | 9.13 0.77 0.40
+A,CB | 630 0.78 0.42 | 11.23 0.75 0.61 | 12.14 0.76 0.59 | 12.24 0.84 0.58 | 9.18 0.79 0.42
PP ol 7]utet 9

Agenti= Fof| FolA] A|THE i},
Agent= FAZ 935 7HE 2ot
Agent= Al Su-SIHE T

i3t AY2E

Agent: QtFotAl 8 A& 300 ALY A= ASuSE
AFAola. vt e
User: StEsA| Q] A 30t ofAdolx, mfd F41-& A3
o= HE iU A LS 5t gloj gl
Agent: A= FIof YA AT HUY Q. o= oBA
NS HY I A48
User: A= 145 24t T & SlthR Y, 718 AEHAE
drol @ JajA FoolE= HAo] Zolste 29 A5tE
2t B AI7HS By

o] =R 20199 E YR(Ae7 & HEAR) Ao
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