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Abstract—Instilling an ethical behaviour in software agent 
environment can influence the agent to do ethical and rational 
actions that brings about positive impacts towards its 
environment. Sincerity is one of an ethical behaviour that can be 
considered for instilling in software agent environment, especially 
for encouraging the cooperation in completing tasks within an 
agent community. However, a mechanism to avoid imbalance in 
workload between software agents should be established to avoid 
the sincere agent from taking many tasks from its teammates 
until it cannot timely complete its own task. In our study, we 
present three evaluators in Workload Manager: (1) permission of 
getting favour evaluator, (2) workload calculator and (3) the 
progress of a worker agent’s current task. These evaluators are 
used to evaluate the capability of an agent before taking any task 
from its teammate and also to determine the right time for the 
agent to offer the favour to its teammate. The interaction of the 
Workload Manager and the agent community is presented to 
show how it works in sincere software agent environment. 

 
Keywords—software agent; sincerity; workload manager; 

teamwork; Task delegation 

 
I. INTRODUCTION 

In the modern world, autonomous systems are all the rage. 
The prevalence of autonomous systems in society shows that 
they have been widely accepted by humans, especially in 
assisting humans to perform their tasks [1]. The growing 
capabilities of this kind of systems are leading to an increased 
potential for impact on human society [2]. For example, the 
unmanned vehicle technology such as drone brings many 
benefits towards human life. The characteristics of drone help 
human in many areas such as military, surveillance, 
agricultural and construction [3]. 

Software agent is a technology that supports the growth of 
autonomous systems. The capabilities of agents that can 
perform certain actions on behalf of humans motivate 

 
researchers and developers to exploit these capabilities [4]. It 
also has the capability to work in teams to save time for 
completing scheduled tasks [5]. On behalf of humans, software 
agents can make decisions on certain conditions. This 
capability helps to ease the burden on humans, but if it is not 
properly reconciled, it would negatively impact humans. For 
example, if a military drone carrying explosives detects 
movements on the ground and drops a bomb, it may demolish 
the wrong target. 

Our responsibility as a software agent developer or 
researcher is to prevent agents from performing unwanted 
actions. A design error could cost many lives and destruction 
to properties [1]. So, instilling ethical behaviour in software 
agents would prevent agents from performing any wrong 
actions. The adaption of human moral values such as sincerity 
in performing task in software agents is a sound strategy to 
avoid agents from making wrong decisions [1]. 

Although instilling of human ethical behaviour in a 
software agent environment may bring about positive impacts 
for humans, a mechanism to balance the roles of agents in the 
community is necessary. Our research proposes a Workload 
Manager for this purpose. This feature is created to provide a 
pre-assessment operation for agents before they start a new task 
or help their teammates to complete the task. The reason for 
this pre-assessment is to ensure that agents are capable of 
completing all their current tasks while at the same time 
receiving a new workload. 

This paper presents the latest work-in-progress in modeling 
sincerity in a software agent environment. The next section 
discusses the related work in this area. Then, we show the 
interaction between the Workload Manager and the agent 
community in sincere software agent environment and the 
formulas involved in formulating a Workload Manager before 
we conclude the paper. 
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II. RELATED WORK 

Software agent is a technology that primarily plays its role 
as an assistant to humans in performing a certain task [6], [7]. 
The capability of a software agent to cooperate with its team 
members, coordinate its works within the community [8]–[10] 
are advantages of the agent to react to any situation in a 
dynamic environment. By having these capabilities, it also 
gains the human’s trust as an authority in decision making at a 
certain stage of execution. This situation encourages the 
research in autonomous systems in various fields to explore 
further for commercial purposes. 

Although the number of autonomous systems that has been 
commercialized is increasing and showing positive growth, we 
need to consider the issues of negative impact requiring control 
of the agent to be on the right track of its role. The negative 
actions of agent can be controlled by instilling ethical elements 
in software agent environment [11], [12]. Ethical behaviour in 
systems is also known as machine ethics, which is an applied 
ethics proposed by researchers to develop systems that perform 
its functions ethically [11] . 

Many research in machine ethics have adapted human 
behaviour in the studies for implementing ethical behaviour in 
software agent environments. Previous research in this field 
prove that the instilling of human behaviour in machine 
environment such as software agent environment brings many 
benefits; especially in assisting human to performs tasks [6], 
[13]. 

Sincerity is one of the human ethical behaviours that we 
can consider to be instilled in a software agent environment. In 
the real world, it has been proven that sincerity produces 
positive impacts on a human community. Sincerity offers 
inherent control of humans from committing the wrong actions 
[14], [15]. By having this behaviour, it can improve the quality 
of live for ourselves, communities and organizations [16]–[19]. 

However, to instill a human ethical behaviour like sincerity 
in a software agent environment, we need to consider the 
technical aspects of it. Understanding the characteristics of a 
software agent and its environment is very important in 
instilling sincere behaviour in an agent environment. The 
concept of belief-desire-intention (BDI) architecture of an 
agent needs to be considered [20] to design the rules for 
enforcing sincerity behaviour in the environment as it is the 
agent’s main component that determines the agent’s actions 
based on the current conditions and its utility. 

The pre-assessment feature that connects to the Belief- 
Desire-Intension (BDI) agent architecture is a good strategy for 
evaluating the capability of agents in taking up certain tasks. 
This is to protect the agents from committing certain 
unintended actions that would create negative impacts on the 
services. In software agent environment, it uses the BDI as 
abstraction for the description of a system’s behaviour [21]. 
Using the BDI, the deontic logic, epistemic logic and action 
logic can be constructed [22]. The deontic logic covers the 
concept of obligation, permission and forbidden. The epistemic 
logic shows the thing that agent knows and belief, while the 
action logic allows agent to reason about an action. 

III. INTERACTIONS BETWEEN WORKLOAD MANAGER AND 

AGENT COMMUNITY 

The interactions between the Workload Manager and the 
agent community are shown in Figure 1. These interactions 
determine when the agents receive signals from the software 
agent environment for allowing them to get or offer a favour. 

 
A. Agent Community 

There are three types of agents in the agent community; 
head of department agent; AHOD, worker agent; Aw and 
teammate agent; Atm. The highest level in the agent community 
is the AHOD. An AHOD is the head of department in a sincere 
software agent environment. Its role is to monitor the work 
performance of all agents under its responsibility. AHOD has the 
authority to give instruction to its agents to do any tasks. It 
needs to ensure that all tasks under its department complete on 
schedule. So, it has the authority to instruct the agents under its 
supervision to take over a task from a teammate agent in case 
the agent appears to have a problem of completing the task on 
time. Besides that, the AHOD also has the authority to decide 
whether to allow or deny its agents to offer help to the agents 
from other departments. 

Aw and Atm have the same responsibility and authority. 
Both need to perform and complete their tasks in a certain 
duration of time. We describe the Atm as a teammate of Aw. In 
certain conditions, they need to work together to complete a 
task. There are two types of tasks they need to perform; routine 
task and special task. A routine task is a regular task that the 
agents need to perform based on their job scopes. This kind of 
task is assigned to the agents automatically after considering 
the workload calculation for each agent. A special task is a 
non-regular task that is not assigned automatically. By having 
special tasks, agents have heavy workloads because the tasks 
are given without considering the workload calculation. The 
Aw and the Atm offer help to its teammate in order to ensure that 
the tasks are completed on schedule. However, they can only 
offer their help after a Workload Manager evaluates their 
capabilities in performing their current tasks. 

 
B. Workload Manager 

The function of a Workload Manager in a sincere agent 
environment is to monitor the performance of agents in 
completing their tasks. It evaluates whether an Aw is capable of 
having other tasks either a new task or a task from an Atm. The 
Workload Manager controls when the Aw may get help from its 
teammates and the Aw offers help to its teammate based on the 
evaluators in the Workload Manager. The Workload Manager 
needs the progress of task for each agent for running all 
evaluators. The evaluators in the Workload Manager are 
explained in the next section. The role of a Workload Manager 
is very important in order to ensure that the Aw can complete its 
tasks while giving help to Atm. It is also to avoid the Aw from 
overly relying on its Atm for completing the tasks. 
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Fig. 1. The Interaction of Workload Manager and Agent Community in Sincere Environment 
 

 
calculator indicates that the workload is greater than 100%. 

IV. THE EVALUATORS IN WORKLOAD MANAGER 

There are three types of signal that a Workload Manager 
issues in a sincere agent environment: 

• Signal for allowing Aw getting help from its Atm. This 
signal involves one evaluator; a permission of getting 
favour calculator. 

 
The formula for the workload calculator involves the total 
percentage of incomplete task, Tic; and the total remaining 
days to complete the task, Dic. Here, the task, T, can be a 
current task, Tc, or an incoming task, Ti. The total workload is 
based on the following formula: 

 

  
 

• Signal for allowing Aw offer help to Atm that faces 
problem in completing its task. This signal involves 
four evaluators; workload calculator, job scope-
experience evaluator, the progress of Aw’s current 
tasks and priority management.  
 
 

• Signal of the availability getting a new task. This 
signal involves a workload calculator. 

 
A. Permission of Getting Favour Evaluator; Fav 

Fav is defined as a signal from the system environment 
to allow Aw getting help from Atm based on the percentage of 
completed task, CT, and the percentage of remaining 
duration to complete the task, DLt. the system environment 
only allows the Aw getting help if: 

 
CTn  ≤ 50% ˄ DLt  ≤ 40% → Fav (1) 

 
B. Workload Calculator, W 

W is formulated to identify the status of an agent’s 
workload as defined in our previous paper [23]. The agent is 
considered having a heavy workload if the workload  

 
 

For example, let’s say Aw has a set of task, T = {Tc1, Tc2, 
Tc3}. Assume that the percentage of Tic and Dic for each task 
is shown in Table 1. 

 
TABLE I. THE VALUES OF TIC AND DIC FOR EACH TASK OF AW 

 

 TIC (%) DIC(%) 

TC1 80 3 

TC2 70 2 

TC3 50 1 

 

So, the total workload for Aw per day is: 

 

 
The total workload per day is more than 100%; 111.67%. 
Therefore, Aw has a heavy workload. 
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C. The Progress of Aw’s Current Task; PTc 

PTc is a formula for evaluating the progress of an Aw’s 
current tasks. The purpose of this assessment is to evaluate 
the Aw’s capability to complete all its tasks on schedule 
while at the same time handling its teammate’s task. The Aw 

can only handle the task from its teammate if: 

1. Each of its current task, Tc, completed ≥ 60% 

2. The remaining days to complete the task, Dc ≥ 50% 

So, based on the above conditions, we formulate the PTc 

as:
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