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ABSTRACT

In this paper, we define a digital role model twin as a system that can predict and provide value judgment
of a role model, where the ’role model’ implies a person the public wants to imitate. To construct digital role
model twins, we propose a system that can learn the value judgment of role models using reinforcement
learning and enables users to utilize the learned value judgment of role models. Specifically, in the procedure
of learning a digital role model twin, decision-making problems are provided to a target role model and the
target role model chooses its behavior to the problems. Then, based on contextual information and the role
model’s behaviors, the role model-specific feature information and preference networks are learned to become a
digital role model twin of the target role model. By using the digital role model twin, the users can obtain
information about the role model’s preference for behaviors to given decision-making problems and contextual
information. Through experiments, we demonstrate that the digital role model twin learns the role model’s

preference appropriately to effectively simulate the role model’s preference information.
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Table 1. Proposed Algorithm

Algorithm 1

Procedure of the Digital Role-model Twin
generation

1: Notations: discount factor ~, epsilon € , replay memory
B, replay memory maximum size /V, , network parameter
f, target network parameter 6, role-model feature h,
context feature ¢, decision feature ), decision reward 7°,
preference list L, training batch size /V, , target network
replacement frequency N’

2: Initialize 6

3: Initialize <0

4: Initialize empty B

5: for time-slot t={1,2,...} do

6: Obtain  h,, ¢, D, ED

7: for n€{1,2,...N,} do » in parallel

8

Set dpe D, = {d},d2...d)"}

9: Calculate output y}'& {y;,yf,...y;v’} using h,, ¢, df
10: yi = P(hyc,dy)
11: end for

12: for kE{1,2,...N,} do
Randomly choose d* Jrom D, with probability e

= Choose d* with the largest yf Jfrom D,  otherwise
13: Remove d* from D,
14: I, « Lui{d}
15: end for

16: Obtain ¢,,; and D, €D in next timeslot ¢+ 1
17: for k€ {1,2,...N;} do

18: Send lfe L, = {1L2,...1%} to Role-model

19: Receive feedback of ¥ from Role-model

rfe{0,1}

20: end for

21: Observe h,,, in next time-slot ¢+ 1 from the
feedback 7! of lf’s

22: for k€ {1,2,...N;} do

23: Store tuple (hycplh, oy cinDysryrt) to B,

replacing the oldest tuple if |B|> N,
24: end for
25: Sample a mini-batch of /V, tuples
(hysCplf By 1y €1y Dy rt) ~Unif( B)

26: Construct target values, one for each of the /V,
tuples:
27: Define d' that gives maximum future reward is

selected according to parameter 6
28: yj:rj-‘rA/P(h_jﬂ,c_lﬂ.agygz'rlrjwa(h”1,(:j+1,d/;9):0/)
S+

29: Do a gradient descent step with loss
lly,— P(hc;1;0)IP

3P

30: Replace target parameters 6’ as 6 every N' step
31: end for

w.r.t. the network parameter 6
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