Week 5 Explainability

Importance of Explainability:

Being able to assess explainability factors is directly correlated to making an informed decision
on which model to use and why. Every model has its pro’s and con’s which makes it even more
imperative to understand the importance of explainability. No model does everything at the
highest level, they each have trade-offs. The better one understands these trade-offs and exactly
what they need in the model they are choosing (input), the better their result will be (output).

Methodology:

| selected the models based on my personal use, ease of understanding, ability to compare with
other models, and which models have the most room for growth for me to learn and are being
used in my personal life. In simpler terms, | chose Gemini and Claude because those are the two
most prevalent models that | use in my day-to-day life and career. | chose XGBoost because it is
a model that is use in a NBA Predictive model that | built, and | chose YOLOv8 Nano because it is
a very prevalent model that is used in social media (which is very important because | am a
marketer and have a marketing bachelors degree). For sources | used Anthropics technical
release statements and product announcements, Google DeepMind’s technical reports and API
documentation, YOLOv8’s Github repository and documentation, as well as XGBoost’s
foundational research paper "XGBoost: A Scalable Tree Boosting System" by Tiangi Chen and
Carlos Guestrin.

Decision Matrix:

The Matrix: This is a quick framework designed to take the guesswork out of model selection. It
breaks down complex Al choices into a simple, use-case-driven cheat sheet.

How to Use It: Read left to right. Match the data you have with the roadblocks you're facing,
and the matrix gives you the best path forward.

The Variables:

Primary Data Input: What are we feeding the beast? (Structured databases, unstructured
transcripts, or visuals).

Core Constraint: What's the biggest hurdle? This defines whether we need something
lightweight and fast, or heavy and highly accurate.

The Winning Model: The optimal tool for the job.

Why This is the Right Decision: The ROI and technical logic behind the pick, ensuring it actually
aligns with project goals.



Analysis and Recommendations:

XGBoost: XGBoost is unbeatable for structured, tabular data and handles missing values
effortlessly, though it's completely useless for unstructured text or images. When building an
autonomous data pipeline using Python, VS Code, and Supabase to predict player performance,
you just need raw numerical accuracy. It processes structured data faster and more reliably than
a heavy neural network, making it the perfect fit for predictive models.

YOLOv8 Nano: YOLOv8 Nano is ultra-lightweight and blazingly fast, capable of processing video
frames in real-time on standard hardware without a massive cloud GPU. While it only detects
objects and won't categorize an image's overall vibe, it’s exactly what is needed for social media
brand scaling. It can run a Python-based Instagram analysis to increase brand value for clients by
guantifying visual elements without bottlenecking local hardware.

Claude 3.5 Sonnet: Claude 3.5 Sonnet offers elite-level reasoning and nuance, reliably outputting
perfectly formatted data for strict, multi-step instructions. The trade-off is relying on a heavy,
proprietary cloud model tied to API rate limits. However, when developing an automated
workflow using Make.com to process meeting transcriptions and route data to Notion, a
hallucination breaks the entire system. Claude’s precision keeps those complex automated
pipelines stable and reliable.

Gemini 1.5 Flash: Gemini 1.5 Flash features a massive 2-million token context window and
incredibly high throughput, chewing through massive documents in seconds. It trades top-tier,
nuanced reasoning for pure speed. For parsing massive datasets relevant to demand generation,
speed and volume are the priority. It is the fastest engine available to process huge amounts of
unstructured text at scale.

Conclusion

To summarize, assessing explainability factors is directly correlated to making an informed
decision about which Al moel to deploy. Because every model comes with unique pros, cons, and
trade-offs, relying on a use-case-driven decision matrix takes the guesswork out of the selection
process. By clearly defining the primary data input and core constraints, it becomes much easier
to identify the optimal tool for the job. Whether deploying XGBoost for raw numerical accuracy,
YOLOv8 Nano for lightweight visual asset tracking, Claude for elite-level reasoning in automated
workflows, or Gemini to parse massive datasets at scale, the underlying lesson is clear.
Understanding exactly what a model needs and how it operates ensures that the technical logic
aligns perfectly with the project's goals.



The Machine Learning Decision Matrix

A practical, use-case driven guide to selecting the right Al architecture for your specific project constraints and
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