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Dialogue systems such as chatbots and smart speakers are becoming ubiquitous in our daily lives. In order to
achieve high user experience, it is important for dialogue agents to have attractive personality which enables friendly
and human-like conversations. However, in most present cases, development of such dialogue systems involves hand-
crafting of dialogue scenarios, and introducing the characteristics representative of certain personality to system
utterances requires large time and human resources. This paper proposes a technique to automatically transform
the characteristics of a sentence using variational auto-encoder and attention mechanism.
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ĥ
(t)
j = tanh(Linear([h,h

(t)
j ])) (6)

3.

2.1 CVAE

ID

2.2

z

CVAE

VAE

CVAE

—

—

3.1
1 4

Global encoder

x = (x1, · · · ,xL)

y z (x1, · · · ,xL) y

ID ID one-hot

al = Embed(xl) (7)

b = Embed(y) (8)

1:

−→
h

(s)
l = LSTM(

−→
h

(s)
l−1, [al, b]) (9)

←−
h

(s)
l = LSTM(

←−
h

(s)
l+1, [al, b]) (10)

μ = Linear([
−→
h

(s)
L ,

←−
h

(s)
1 ]) (11)

σ = Linear([
−→
h

(s)
L ,

←−
h

(s)
1 ]) (12)

z = μ+ σ � ε, ε ∼ N (0, I) (13)

Embed

Linear

(
−→
h

(s)
1 , · · · ,−→h (s)

L ) LSTM

(
←−
h

(s)
1 , · · · ,←−h (s)

L ) LSTM

Attention encoder

(x′
i, · · · ,x′

I)

ci = Embed(x′
i) (14)

−→
h

(a)
i = LSTM(

−→
h

(a)
i−1, ci) (15)

←−
h

(a)
i = LSTM(

←−
h

(a)
i+1, ci) (16)

h
(a)
i = [

−→
h

(a)
i ,

←−
h

(a)
i ] (17)

u = Linear([
−→
h

(a)
I ,

←−
h

(a)
1 ]) (18)

Decoder

y′

LSTM h
(t)
j

dj = Embed(x̂j−1) (19)

e = Embed(y′) (20)

h
(t)
j = LSTM(h

(t)
j−1, [dj , e, z,u]) (21)

x̂j−1 Decoder

h
(t)
j Attention encoder

(h
(a)
1 , · · · ,h(a)

I ) ĥ
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