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Al Agent Developed 35 test questions across three categories:
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1. Single-Table Target: Answer comes from one table.
« E.g, “What are MediaCom California’s antenna names?”
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2. Multi-Table Target: Requires querying multiple tables and
combining information.
« E.g, ‘Do SpaceX and T-Mobile share any frequencies?”
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3. Negative Rejection: Tests the chatbot’s ability to refuse
questions when sufficient information 1s unavailable.
« E.g, “What's my cat’s favorite antenna?”
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. ﬁlﬁove is a small slice of the United States Frequency SQL Databases Tgols RAG System
ocations.
« The radio spectrum consists of invisible waves used by our AGENT/LLM RESULTS AND CONCLUSION
many devices — enables phone calls, W1i-Fi, GPS, etc.
+ Al Agent: autonomous assistant — completes tasks on its own. Evaluated three prototypes:
« Spectrum data comes in many formes, is highly specialized, o Answers user's question through iterative, dynamic o Benchmark: CustomGPT (ChatGPT)
and 1s disaggregated in legacy systems. reasoning process. o Prototype 1. My chatbot with only prebuilt tools
o Prototype 2: My chatbot with both prebuilt and custom tools
« Artificial Intelligence (AI) and Large Language Models (LLMs), . LLM is the "brain" of the agent.
can be applied to this data, making it more accessible to both o Decides which tools to use. = Benchmark = Prototype 1 = Prototype 2
experts and non-experts. o Generates SQL queries (code) based on user’s question. 100.00%
« Retrieval-Augmented Generation (RAG) is an Al technique that X Synthe'smes 1n_format10n gained from tool calls to respond %
retrieves relevant information from an external body of data, to USer's question. 2 ]
providing it as context to the LLM for more accurate, context- S o007
based answers. TOOLS k5
O 0
OBJECTIVE « Allows for LLM to interact with SQL databases (RAG = D
Implementation). <
« Create an Al chatbot that uses RAG techniques to answer 2 25 00%
questions about spectrum data, making it more accessible to « Prebuilt (from LangChain SQL Toolkit) ke
experts and non-experts alike. = sql_db_query: Executes SQL queries. ik l
= sqgl_db_schema: Describes database’s schema (structure) S 0.00% —
- Integrate two types of data: = sgl_db_list_tables: Lists tables in database. NS negative single-table multi-table  overall
= Structured: Tabular data (SQL databases). = sql_db_query_checker: Checks LLM-generated SQL rejection target target
= Unstructured: Prose (legal documents, comments from queries for errors.
FCC proceedings, etc.) Overall Accuracy Scores:
« Custom (added to address failures of previous prototypes) - Benchmark: 45%
» This project will focus on structured data. = retrieval_tool: Matches approximate proper nouns to valid * Prototype 1: 60%
nouns located in the database. * Prototype 2: 91%
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