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Motvation
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Context | | once lost my job and got mad. —> angry

\

Context 2 |did not get a single gift during Christmas,. ——— X > sad ——>

/ hear that.

Context 3 | was really nervous when starting a new job. ———> nervous
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Context | was really nervous when starting a new job.
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DifftusEMP We all get nervous on our first day of work. Try to look at new things as adventures. You will do fine!



m P EUER (Diffusion Models)

» Inspired by non-equilibrium thermodynamics
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Diffusion models:
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Control Signals

¢ EHESEE:

1. Communication Mechanisms: 3%
AHIBRINE, conversation-level,
XtresponseBItriE

2. Intention: IFERIEE, sentence-
level

3. Semantic Frame: &RKEIEZEF!
{5, KBFrameNet

Signal Type | Accuracy F1 #Classes
CM-ER 79.43 74.46 2
CM-IP 84.04 62.60 2
CM-EX 92.61 72.58 2
IT 87.75 87.71 9
SF - 86.55 1222
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DiffusEMP We all get nervous on our first day of work. Try to look at new things as adventures. You will do fine!
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Method

® Forward Process
> ERERNNIERE
¥ Reverse Process
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Method

® Control-Range Masking

> BidmaskiERE, XoRFESMEE, DURAESEE
QL Kt Vil — B, hiWy, KW,

HIEEHIES

Jll

: Qz‘+1Ki+1T_|_M Ly 0, i=2j
S = softmaax( i ), M(i,j) = B g

i+1 _ Qitlyri+l
=g T,

I 2345678 910111213141516171819

| Exploration | l
2 3 2

|e Acknowledging —>|<— Questioning —>| 3
4 S0 6. 7 8 9 19, Iy 4
Soung, Desirabij, * Whae %""'"g ~ 5
v vy b v b ;
Sounds great | What is your gift ? ;
12 13 14 I5 16 17 18 19 5

10

| ¥

2 T 3 12
e 4/// v +
12 13 14 I5 16 |7 18 19 15
16

A A A A A A A A 17

7 8 9 10 Il 18



Method

@ Training

® Inference
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Method D Relevance Controllability Informativeness Length
BERTScore T | MIScore | | ACC-CM 1T ACC-ITT F1-SF1T | D117 D27 D417 sBL| | Avglen 1

Transformer-Based Methods
TRS 15M 0.5717 4598.26 60.98 2207 15.74 042 155 426 13.63 10.53
MTRS 15M 0.5735 7156.26 60.48 25.77 15.62 050 189 556 11.26 9.92
MoEL 21M 0.5758 14595.61 59.29 26.20 16.51 040 165 462 12.83 11.47
MIME 17M 0.5800 4878.71 61.16 22.00 16.54 026 087 215 14.21 1112
EmpDG 29M 0.5745 0088.11 61.94 20.06 17.36 0.60 254 775 11.78 10.11
CEM 17M 0.5713 7635.05 62.28 30.09 14.20 054 200 498 9.13 8.25
Pre-Trained Language Model-Based Methods
TransferTransfo 117M 0.5634 2138.39 59.70 25.08 18.39 281 1722 3654 2.68 11.40
BART 140M 0.5977 706.31 60.39 30.69 18.98 2.88 14.12 38.82 2.79 11.09
Diffusion Model-Based Methods
DiffuSeq 91M 0.5101 71595 59.23 28.58 17.26 1.79 2697 88.17 1.29 10.30
DIFFUSEMP 91M 0.5205 626.92 92.36 84.24 52.79 2.84 29.25 7345 1.09 14.12
References
DIFFUSEMP (Oracle) 91M 0.7458 615.13 92.38 83.66 51.95 2.84 3046 8935 1.11 14.01
Human - 1.0000 507.97 100.00 100.00 98.40 19.49 4355 49.02 0.85 13.04




DIFFUSEMP  w/o SF

Rilcvaiios BERTScore 1 3205 51.47

MIScore | 626.92 99344

Dist-1 7 2.84 1.69

Informativeness Dist-2 T 29.26 2283

self-BLEU | 1.09 1.31

Length Avglen T 14.13 1323
CM IT SF

Method e+ FiF [ACCT FIT | FIT

DIFFUSEMP | 9236 90.26 | 84.24  77.15 | 52.79

w/o Mask 90.76 8799 | 73.80 66.58 | 49.43

w/o CM 8934 8555 | 83.80 76.38 | 52.89

wlo IT 9224 9021 | 4792 41.77 | 52.63

w/o SF 89.70 8696 | 83.12 7490 | 2248

Human

DiffuSeq
GPT2

CEM

Context I caught my boyfriend texting his ex.

Golden Wow. Dump him and beat him up!

MTRS Oh no! What happened?

MIME Oh no, did he get hurt?

CEM What did he do?

TransferTransfo That is terrible! Was he able to get back to
you?

BART Oh no! Did you confront him about it?

DiffuSeq Were you hurt?

Candidate A Ok do' not” feel® bad® be happy” and search®
for bad future” behalf

Control A EMOTIONAL_REACTION SUGGESTING

INTENTIONALLY_ACT! No0O? PERCEP-

TION_EXPERIENCE® DESIRABILITY? _ EMO-
TION_DIRECTED® _ SCRUTINY® _ _ ALTER-
NATIVES' _

Response A Just do! not? feel® bad*, happy” to study® in
your future”.

Candidate B That could! be embarrassing, do” you® have®
anew® partner ?°

Control B EXPLORATION QUESTIONING
_POSSIBILITY! _ _ _ INTENTIONALLY_ACT?
PRONOUN?® POSSESSION? _ AGg® _ 76

Response B That could’ be disgusting, do” you® have” a

new® relationship ?°
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