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Prompt Engineering for
Estimation-Centric Al



Strategic Prompt Crafting:
Mastering Generative
Al-Driven Digital Engineering

Generative Al is reshaping how teams approach cost estimation,
resource planning, and digital engineering. To get meaningful
results, prompts must be clear, structured, and aligned to the
task at hand.

Learn how to craft prompts that drive real
outcomes, with actionable strategies, real-worid
examples, and proven templates designed for
engineering and estimation workflows.

Introduction

Accurate and efficient decision-making is a priority for
professionals managing complex projects. With increased reliance
on artificial intelligence, crafting clear and effective prompts
ensures reliable and meaningful outputs. Al systems function as
tools that require structured input to generate results aligned
with project goals.

Prompt engineering is a skill that enhances Al’s utility in cost
estimation, resource planning, and predictive analysis. By
structuring prompts with clarity and relevance, professionals
can improve the accuracy of AI-generated insights, reducing the
need for extensive refinements.

Explore best practices for effective project initiation, from clearly
defining objectives to setting realistic parameters and accurately
interpreting project requirements. Learn proven methods to
refine your initial project plans, prevent common initiation
pitfalls, and enhance overall predictability. You'll gain valuable
insights into structuring early documentation, engaging
stakeholders effectively, and ensuring alignment for successful
project outcomes.



Basics of Prompt Engineering

COMPONENTS OF A GOOD PROMPT

A well-structured prompt is the foundation of
effective Al utilization. If you want relevant, accurate
responses, you have to ask the right questions.

To achieve optimal results, prompts should
adhere to three core principles:

Avoid vague or ambiguous language to ensure the Al interprets
the request accurately.

Keep the prompt focused by removing unnecessary details.

Define the expected output to reduce the likelihood of irrelevant
responses.




COMPONENTS OF A GREAT PROMPT

If you want great responses, you need to go beyond
the basics. Great prompts provide additional
structure and context.

Contextual Relevance

Offering background information aligns the AI’s response with
the intended use case.

Goal Orientation

Outlining the objective ensures responses are aligned with
project needs.

Instructions

Clear commands that guide the AI on what it should and
shouldn’t do. Some instructions take the form of constraints
(such as format, length, or exclusions), which narrow the
output and improve precision.




The table below maps common user roles to specific prompt
strategies, helping you write with clarity and purpose.

USER ROLE

Project Manager

Cost Analyst

Systems Engineer

Operations
Manager

Procurement
Specialist

Try it in SEERai: Test one of these role-based prompt strategies

USE CASE

Project Manager
Generate early ROM estimates
for project bids

Conduct scenario modeling for
production changes

Estimate development effort for
embedded systems

Compare costs between domestic
and overseas manufacturing

Forecast supplier costs for
hardware components

directly in your SEERai workspace to see how agent

collaboration improves accuracy and reduces setup time.

PROMPT FOCUS

High-level cost summaries,
scheduling assumptions

Variable input testing, material/
labor impact analysis

Code size, integration
constraints, performance targets

Location-based cost tradeoffs,
risk factor modeling

Component BOMs, supplier
variability, lead time risks

Discover SEERai

User Roles
& Use Cases

Prompt effectiveness often depends on the
role of the user and the type of project.

By aligning your prompts with your role and
goal, you reduce friction and improve
relevance. For example, a project manager
might emphasize timeline tradeoffs, while a
procurement specialist should guide
prompts toward supplier variability or
regional cost differences.

Effective prompt engineering
isn't one-size-fits-all. Different
roles require tailored strategies.



https://galorath.com/seerai/

Common Mistakes
iIn Prompt Writing

The most common mistakes stem from not applying the three core
principles outlined earlier: contextual relevance, goal

orientation, and clear instructions.

Applying the core principles helps avoid these pitfalls and ensures
prompts consistently produce useful, targeted responses.

Download our Quick Start Cheat Sheet
for Prompt Dos and Don’’ts.

Download the Cheat Sheet

When those principles are
ignored, teams often fall
into patterns such as:

Excessive Complexity

Overloading prompts with unnecessary detail that
dilutes relevance.

Lack of Detail

Providing vague prompts that produce generic or
ineffective outputs.

Misalignment with Al Capabilities

Asking for outcomes beyond the AI’s strengths,
which leads to weak results.



https://galorath-my.sharepoint.com/:w:/p/mthom/ESerPUMBZudAvYwGP7L7gD4BzLVLzO67VUPiKF4iAEM0jQ?email=cstrother%40galorath.com&e=iHxTWn
https://resources.galorath.com/hubfs/Thought%20Leadership/Quick%20Start%20Cheat%20Sheet.pdf

Advanced Prompt
Techniques

CONTEXTUAL EMBEDDING

Contextual embedding elevates prompt engineering by providing Al systems with
structured, relevant information. Al models do not possess inherent understanding; they
generate responses based on statistical patterns. By embedding specific details, such as
industry terminology, historical data, or constraints, users can guide Al outputs toward

domain-specific accuracy.

One approach to contextual embedding involves layering prompts with background
details before posing the actual query. For example, instead of asking, "Estimate the cost
of developing a new software application," a more refined prompt might include:
"Considering historical data from large-scale enterprise deployments, estimate the cost
of developing a software application with 500,000 lines of code, integrating machine
learning capabilities, and adhering to compliance requirements for financial
institutions." This approach helps the Al contextualize its response by narrowing its

focus to relevant parameters.

Another method for embedding
context is through progressive

prompting, where an Al model is
given a series of related
questions that build upon one
another.

This iterative technique allows
for a structured and focused
exchange, preventing ambiguity
and ensuring the Al remains
aligned with the user's
objectives.




ITERATIVE REFINEMENT

Refinement is a critical aspect of high-
level prompt engineering. Even well-
structured prompts may not yield optimal
results on the first attempt.

[terative refinement involves evaluating AI-
generated responses, identifying
limitations, and making incremental
adjustments to improve accuracy and
relevance.

Testing Variations

Slight modifications in wording can significantly impact Al responses. Running
multiple versions of a prompt with subtle changes in phrasing, order, or emphasis helps
identify the most effective structure.

Incorporating Feedback

Human review remains essential in Al-assisted workflows. Engaging domain experts to
critique Al outputs and iterating based on their insights ensures responses remain
actionable and contextually appropriate.

Assessing Initial Outputs

Evaluating whether the response aligns with the intended purpose. If deviations occur,
determining whether they stem from insufficient detail, excessive generalization, or
unclear instructions.

Adjusting Specificity

Increasing or decreasing specificity in the prompt. If a response lacks depth, providing
additional constraints or guiding parameters can yield more precise results. Conversely, if
the response is overly rigid, reducing constraints may encourage broader insights.




A prime example of iterative refinement is its application in
Al-driven cost estimation. Suppose an Al-generated estimate
appears too generic. Instead of discarding the response, a
refined prompt might specify, "Adjust cost projections based
on recent market volatility in semiconductor manufacturing

and include risk assessments for supply chain disruptions."

Through iteration, Al responses become increasingly aligned
with real-world constraints and expert expectations.

Try iterative refinement in SEERai: Use the
Estimation Agent or Risk Assessment Agent to test
prompt variations and see how refinement changes
cost, schedule, and risk outcomes in real time.

Advanced users leverage iterative refinement not
only for improved accuracy but also to uncover
latent Al capabilities.

Experimentation with structured modifications can
reveal emergent behaviors in generative Al models,
leading to more effective and nuanced interactions
over time.

[} Micro UAV Combat Observation WBS for a micro UAV  v1~

£ Table Tree Script
Build me a WBS for a micro UAV for combat observation

You now have a comprehensive Work Breakdown Structure



https://galorath.com/seerai/
https://galorath.com/seerai/agents/estimation/
https://galorath.com/seerai/agents/risk/

Befo re an d Afte r: By modeling your prompt strategy around these transformations, you can accelerate
Al accuracy, eliminate rework, and create reusable prompt templates within your

Prompt Transformations workflows.

h at I m p rove O Utp ut Not all prompts are created equal. The examples below show how to transform vague

or ineffective prompts into targeted, high-performance instructions.

Use these as templates for writing better prompts:

PROMPT ISSUE IMPROVED VERSION

Too vague, lacks context or Estimate the development cost for a software project with 250K lines of

How much will this software cost? : , : .
constraints. code, using Agile methodology, targeting the defense sector.

Estimate the cost of manufacturing a high-reliability PCB for military

Give me a hardware estimate Ambiguous and broad. . . .
5 use, assuming a production batch of 5,000 units and Class 3 standards.

o ] Missing specifics (material, Estimate the unit cost of producing an aluminum aerospace bracket with
What will it cost to produce this part? . . . . .
quantity, process). CNC machining, 10,000 unit batch, in North America.
Unfocused and lacks technical Identify three cloud optimization strategies for a hybrid infrastructure
How do | lower cloud costs? : : :
scope. running GenAl workloads with spiky demand.

Summarize the top 3 schedule risks for a multi-vendor electronics

Tell me about risk Too general. , , . . , ,
& project with a 12-month timeline and critical delivery milestones.
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Micro UAV Combat Observation

P o E
u t p rO I ] ], p t l ' 1 g Build me a WBS for a micro UAV for combat observatic

Canvas

You now have a comprehensive Work Breakdown Structure

- P ] .
I n t O a C t l Ce FE (WBS) for a micro UAV designed for combat observation, wh

includes key components such as the airframe, propulsion s\
sensors, and communication eguipment. This structured

53]
breakdown provides a detailed framework for understanding

Every prompt is an opportunity to refine your results and strengthen Team
maﬂagir'lg the various SLJL'}E‘_',-"StEETIS and eiements that make u

decision confidence. SEERai turns well-structured questions INto m} micro UAV, allowing for more effective planning, execution, a

measurable insights across cost, schedule, and risk. i malmtenance:of the:system.

Try these strategies in SEERai or contact the Galorath team to |
<[> WBS for a micro UAV O20KE &2

L&

explore how advanced prompting can accelerate your next estimate.

Please populate this WBS with key cost drivers, includ
size, weight and volume

¢ -+ Thinking

& Start a new chat

(¥ Watch guide  5° Prompt library %7, Tips & tricks
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