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Abstract
Given the increasing amount of information available to
consumers for each purchase decision, many consumers,
particularly older adults and those with cognitive disabili-
ties, experience cognitive information overload that deters
them from optimal decision making. Hence, there is a crit-
ical need to enhance consumers’ ability to confidently and
efficiently make decisions, by intelligently retrieving only
the requisite information based on their needs. Mobile de-
vices coupled with decision-aid apps have the potential to
serve this need and transform the consumers’ shopping
experience. This paper reports the implementation of a
multi-strategy conversational mobile decision-aid (MODA)
for air filter purchase decisions in stores based on adap-
tive, intelligent information retrieval and decision strategy
use. MODA was designed following the conversational flow
design principles [4] to use natural language cues to predic-
tively model, adapt to, and trigger the use of four decision-
making strategies. In doing so, MODA recognizes, sup-
ports, and extends human decision-making processes as
an in-store assistant, with the ability to benefit older adults
and those with cognitive disabilities.
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Introduction
Consumption decisions are pervasive, and consumers are
confronted with numerous decision tasks every day that
are both routine and critical in nature. The use of mobile
technology in-store can open consumers to a well of prod-
uct knowledge to arrive at informed decisions; however, the
amount of available information can overwhelm consumers,
resulting in cognitive overload. This problem is particularly
salient for older adults and those with cognitive disabilities.
Further, consumers often do not have explicitly defined
product preferences in mind during shopping and develop
these as they acquire information on products [1]. However,
the complex nature of the shopping experience, combined
with information overload, may lead consumers to sub-
optimal or abandoned choices. This conundrum highlights
the need to effectively harness consumers’ use of mobile
technology to intelligently present only the requisite prod-
uct information and assistance to facilitate in-store decision
making. Responding to this need, this research designed
a conversational mobile decision aid (MODA) with a sys-
tem architecture that implements four commonly employed
consumer decision-making strategies (discussed in the next
section) in order to facilitate and optimize consumers’ infor-
mation processing for in-store purchases.

Theoretical Perspectives
As consumers are confronted with new information about a
product, their decision making strategies adapt and change
during the course of finalizing a choice [1]. Acknowledging
these changes across strategies, MODA implements four
commonly used consumer decision-making strategies to

assist consumers through a decision process with respect
to product alternatives and attributes. Each of these strate-
gies is described below:

1. Lexicographic (LEX): In using this strategy, con-
sumers identify the single most important product
attribute for a decision [5], and the alternative that
has the best value for this attribute is selected [6].

2. Elimination-by-Aspects (EBA): In this strategy, con-
sumers identify multiple important product attributes
for a decision, and alternatives are eliminated based
on the importance of each identified attribute and cri-
teria for each, until a single selection remains [5].

3. Satisficing (SAT): Consumers using this strategy first
identify an alternative, and then evaluate whether the
alternative meets their minimum requirement with re-
spect to a desired attribute; the first alternative meet-
ing minimum attribute requirements is selected [5].

4. Weighted Adding (WADD): In using this strategy, con-
sumers are motivated to trade-off multiple important
alternatives (i.e., models or brands) and attributes
to make a product choice [5]. Each attribute has an
’importance rating’ in the consumer’s mind, and each
alternative may have a subjective ’performance rating’
for each attribute [5]. The overall value of each alter-
native is represented by the sum of its performance
ratings on all attributes considered, weighted by the
attributes’ importance ratings [5].

System Architecture
MODA’s system architecture (see Figure 1), consists of
three main components: Dialog Subsystem, Model Sub-
system, and Data Subsystem. These components work
together to facilitate the shopping experience by recom-
mending the appropriate air filter according to a user’s
need. Each subsystem is explained in detail below.



Figure 1: MODA System Architecture

Dialog Subsystem
The dialog subsystem facilitates acquiring the front-end in-
put from the user and retrieving output responses from the
backend. MODA’s user interface, shown in Figure 2, is an
Android mobile application, developed using Java and An-
droid SDK, that allows users to engage with the system by
text or voice interaction. The voice interaction is invoked by
using "MODA", a voice-enabled wake word used to start
listening to a user’s query or command, similar to well-
known off the shelf conversational AI assistants such as
Amazon Alexa and Google Home. The user will then gen-
erate a spoken query which is converted to text by using
Automatic Speech Recognition (ASR). As the conversation
progresses, the dialouge conversations between agent and
users are popped up on the screen. LoadingDots is used
to show the user when the agent is preparing for response.
This feature is critical to personal assistant applications
because it reflects the idea that the agent is in thought or
typing.

Model Subsystem
The model subsystem, was implemented by using Google
Dialogflow (Formerly known as API.AI), a powerful natural

Figure 2: MODA’s Graphical User Interface

language understanding engine, [3] and a backend NodeJS
server. This subsystem contains rules and inferences for la-
beling and segmenting the natural language input based on
consumer-elaboration, context-abstraction, and decision-
making strategies discussed in [2, 4]. The structured data is
passed to other components that assist the user in mak-
ing a decision by recommending the the product which
matches the criteria. The model subsystem consists of the
components explained below.

Natural Language Understanding (NLU) It is expected
that users will not always use the exact query format that a
system needs to make the recommendations. Users are al-
lowed to enter unrestricted natural language queries, there-
fore it is possible for the system to overlook some compo-
nents or parameters needed for generating the customized
recommendations. The NLU component helps in process-
ing the user query and generating the appropriate parame-
ters such as intents and entities accordingly. It consists of
supervised intent classification and rule-based entity extrac-



tion models. Classification models process the user’s query
to predict which intent needs to be triggered based upon
the training data. On the other side, the rule-based model
is able to match the parameters with the entities and their
defined synonyms. In summary, intents represent a map-
ping between what the user or customer says and what the
MODA agent does and entities extract useful information
such as time or location to answer a user’s request.

Dialog Manager (DM) One of the salient aspects of hu-
mans’ conversation is that we can remember intelligently
what we were talking about before and are able to refer
back to it in future conversations. Therefore, it is signif-
icantly important to empower the conversational agent
to manage context in conversations with users. We use
the context feature to manage the conversation flow and
capture necessary information about each context in the
conversation flow. Input and output contexts are the fea-
tures which help us to know about previous and predict next
steps in the flow with respect to current state of the agent.
Once the information is received from the NLU component,
the next context will be predicted to guide which direction
the flow should proceed. In this step, any request to the
data subsystem will be made to retrieve the essential infor-
mation and fill the slots.

Natural Language Generation(NLG) In this component,
the user’s query will be processed to generate the appropri-
ate response which addresses the user’s need. Once the
DM has filled the slots and retrieved the information from
any other resources, the response will be generated using
predefined templates. The responses are defined in the
Dialogflow interface or passed by the webhook, which re-
trieves the information from our web services or application
through the RESTful API.

Data Subsystem
Human beings are relying on their existing knowledge for
initiating and following the conversations. As conversa-
tional assistants are intending to play human roles in the
reality, they should be able to extract domains and retrieve
the related information about it. MODA as a conversational
goal-oriented assistant needs enough information to han-
dle conversations appropriately and this is where the data
subsystem steps in. This subsystem, a MySQL database,
encompasses product specifications, product reviews, and
the product ratings related to a product category. Once the
user’s requests are processed and decision strategy in-
ferences are made by MODA’s model subsystem, queries
are sent (via NodeJS) to the database to retrieve models
that meet criteria. This database serves as the blueprint of
the system, providing the critical data needed to inform the
decision-making output.

Conclusion
In this paper, we discuss the implementation of a conver-
sational decision aid that facilitates the in-store shopping
experience and provides a promising opportunity to support
older adults, particularly those with cognitive disabilities.
Since older adults experience declines in working mem-
ory, the context feature within the dialog manager eases
the shopping experience by remembering the preferences
already voiced by the consumer and selecting the optimal
product to meet the voiced needs. For those with percep-
tual and motor impairments, the audio and voice-to-text
feature allows the user complete access to the app and all
its features without having to read or type information. Fur-
ther the retrieval of requisite product information based on
voiced needs alleviates cognitive overload, especially for
those with cognitive disabilities, and eventually facilitates
optimized product choices.



REFERENCES
1. James R Bettman, Mary Frances Luce, and John W

Payne. 1998. Constructive consumer choice
processes. Journal of consumer research 25, 3 (1998),
187–217.

2. Veena Chattaraman, Wi-Suk Kwon, Wanda Eugene,
and Juan E Gilbert. 2017. Developing and Validating a
Naturalistic Decision Model for Intelligent
Language-Based Decision Aids. In Proceedings of the
Human Factors and Ergonomics Society Annual
Meeting, Vol. 61. SAGE Publications Sage, Los
Angeles, CA., 176–177.

3. Dialogflow. 2010. Build natural and rich conversational
experiences. (2010). https://dialogflow.com/

4. Wi-Suk Kwon, Veena Chattaraman, Kacee Ross, Kiana
Alikhademi, and Juan E. Gilbert. 2018. Modeling
Conversational Flows for In-Store Mobile Decision Aids.
In Proceedings of the 20th International Conference on
Human-Computer Interaction. Springer, Las Vegas, NV,
302–308.

5. John W Payne, James R Bettman, and Eric J Johnson.
1993. The adaptive decision maker. Cambridge
University Press, New York, NY.

6. Chuan-Hoo Tan, Hock-Hai Teo, and Izak Benbasat.
2010. Assessing screening and evaluation decision
support systems: A resource-matching approach.
Information Systems Research 21, 2 (2010), 305–326.

https://dialogflow.com/

	Introduction
	Theoretical Perspectives
	System Architecture
	Dialog Subsystem
	Model Subsystem
	Data Subsystem

	Conclusion
	REFERENCES 

