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ABSTRACT

Clients often partner with Al experts to develop Al applications
tailored to their needs. In these partnerships, careful planning and
clear communication are critical, as inaccurate or incomplete speci-
fications can result in misaligned model characteristics, expensive
reworks, and potential friction between collaborators. Unfortu-
nately, given the complexity of requirements ranging from func-
tionality, data, and governance, effective guidelines for collaborative
specification of requirements in client-Al expert collaborations are
missing. In this work, we introduce AINEEDSPLANNER, a workbook
that Al experts and clients can use to facilitate effective interchange
of clear specifications. The workbook is based on (1) an interview
of 10 completed Al application project teams, which identifies and
characterizes steps in Al application planning and (2) a study with
12 Al experts, which defines a taxonomy of Al experts’ information
needs and dimensions that affect the information needs. Finally,
we demonstrate the workbook's utility with two case studies in
real-world settings.

CCS CONCEPTS

« Software and its engineering — Collaboration in software
development; « Computing methodologies — Artificial intelli-
gence.
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1 INTRODUCTION

Creating Al applications that are human-centered, ethical, and
meel regulatory requirements requires effective communication
and collaboration between different stakeholders with diverse back-
grounds, incentives, and values [11, 64]. Because of the complexity
of the Al technology [10, 20, 45, 72], we have seen the separation
of those who desire to introduce Al into their workflow and Al
experts who have the ability to build Al models. Hence, client-Al
expert collaborations has become a widespread form of collaboration
between stakeholders [56].

Client-Al expert collaborations, which can either take inter-
organization forms or inter-team forms, are characterized by the
large amounts of discussion during the planning stage prior to exe-
cution by the Al experts [48, 60]. During this discussion, the clients
should not only determine and share their goals, expectations, and
available resources, but also share additional information, including
domain knowledge around the data [66, 67] and domain-specific
performance metrics [29, 54], for a successful Al application de-
velopment. Through a formative interview of 10 successfully com-
pleted Al application development projects (Section 3), we further
find that the planning stage of Al application development is in-
nately an information flow from the client to the Al expert through
three phases; (1) the client initially define their goals and assess
their needs and resources before entering collaboration, (2) the
client passes on the information with the Al expert while undergo-
ing discussions to iterate on the information, and (3) the Al expert
makes execution plans based on the iterated information.

Despite the need to closely involve the clients, many client-Al
expert collaborations encounter significant challenges. To begin
with, traditional engineering methods have not been designed for
sufficiently involving the clients, despite the importance of infor-
mation flow from the client [55, 61). To make things worse, the
knowledge barriers between the client and the Al expert only add
to the challenges [6, 16, 57, 69]; clients not only have difficulty
forming a mental model of the information needs for development
to start, but also expressing information in forms that can be readily
incorporated into the Al application design by the Al experts. The
need to closely involve clients and the knowledge barriers between
the clients and Al experts exacerbate the challenges in determin-
ing the uniquely important aspects of Al application development,
such as datasets and success measures [44, 50, 61]. For instance,
consider the planning process for an Al-powered cancer treatment
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Figure 3: A taxonomy of the information needs of an Al expert from their client as they sketch out their technical approach.

Client-Al Agreement (14 instances; 6%) includes information
about the timeline, deliverables, and functionality requirements
that the resulting Al application must meet; this information
informs the Al expert about what terms they would expect to be
bound to as a part of the client-Al expert collaboration.

Target User & Use Case (10 instances; 4%) includes information
about who would be using the resulting Al application and the
usage scenarios: this information serves as background knowl-
edge for the Al expert as they reason about various decisions,
including those about the input and the output,

Project & Client Characteristics (7 instances; 3%) includes
information about the nature of the project (e.g., research proto-
type, global deployment, ete.) and the philosophy of the client
company; this information mostly serves as a guide for the Al
expert in forming expectations about the collaboration style.

4.4 RQ2: Dimensions Affecting Information
Needs

We found four dimensions affecting the information needs of Al
experts from their clients: (1) Al knowledge level of clients, (2)
domain knowledge level of Al experts, (3) input data type, and
(4) sensitivity of data handled in the domain. We discuss how the
information needs depend on each of these dimensions and the
implications each of the dependencies has on the documentation
form design.

4.4.1 Al Knowledge Level of Clients, In the study, we asked the
participants to assume that they possess Al expertise in order to
elicit information needs from the participants without holding back
questions based on the assumption that the client will not be able
to answer them. While it is true that many of the clients do possess
some Al knowledge or learn about Al along the way, clients who
do not possess Al knowledge are common (noted separately by P2,
7, 10-12). In general, the participants stated that as Al experts, they
would be much more likely to make the more technical decisions in
defining success (Al metrics for development progression, threshold
on the Al metric) on their own instead of asking the clients about
the technical details (P5, 7, 9, 12). In addition, they also stated that
they would give directives about the data requirements (e.g., format,
quantity, collection methods) instead of expecting that the clients
would be able to make the right decisions on their own (P2, 5, 7, 12).
On the contrary, participants were more willing to invite the clients
to determine the tasks that are typically considered the tasks of the
Al expert, such as modeling methods, fine-tuning methods, or even
Al-related coding (P3, 5), although such client intervention in the
Al expert’s traditional role is not always welcome (P11).

Implications for Documentation Form Design. A generalizable
documentation form should be usable by clients with varying de-
grees of Al knowledge. The documentation form should allow more
control of the technical decisions for clients who possess Al knowl-
edge, while not requiring the same information from clients who do
not. One way to achieve this goal would be to include an optional
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