
DocNexus Benchmark Execution & Terminal
Telemetry Dump
[CONSOLE LOG ARCHIVE] BEIR SciFact Automated Benchmark Evaluation Run

Environment: Python 3.11

(.venv_eval) Script: evaluate_hybrid.py

Timestamp: 2026-08-02 14:22:08

UTC

Corpus: BEIR SciFact (5,183

docs) Queries: 300 test assertions Exit Code: 0 (Success)

=== CLI INVOCATION & DATASET INITIALIZATION ===

$ source .venv_eval/bin/activate

(.venv_eval) C:\DocNexus\evaluation\scripts> python evaluate_hybrid.py

[INFO] Initializing Dense SentenceTransformer: BAAI/bge-small-en-v1.5

[INFO] Loading offline cached weights from backend/hf_cache ...

Loading weights: 100%|■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■| 199/199 [00:00<00:00, 9178.92it/s]

[INFO] Indexing corpus: BEIR SciFact dataset loaded successfully.

[INFO] Loaded 5,183 scientific papers into memory index.

[INFO] Ground Truth Queries parsed: 300 ground-truth query claims.

[INFO] Total queries available in corpus: 1,109 queries.

Batch processing queries [1-100] ... OK (Elapsed: 4.12s)

Batch processing queries [101-200] ... OK (Elapsed: 4.08s)

Batch processing queries [201-300] ... OK (Elapsed: 4.15s)

=== EXPERIMENT 0: DENSE VECTOR BASELINE (TOP-10) ===

Queries Evaluated: 300 / 300

Hits@10: 257 / 300

Recall@10: 0.8567 (85.67%)

MRR@10: 0.6845

nDCG@10: 0.7257

[INTERPRETATION] Correct ground truth retrieved in Top-10 for 85.67% of benchmark queries.
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=== EXPERIMENT 1: RAW UNNORMALIZED HYBRID SEARCH ===

[RUNNING] Raw Score Fusion: Vector Top-10 + Keyword Top-10 (Direct Summation)

Queries Evaluated: 300 / 300

Hits@10: 211 / 300 (--46 hits missed)

Recall@10: 0.7033 (Severe Drop: -15.34%)

MRR@10: 0.5926 (Degraded Ranking: -0.0919)

nDCG@10: 0.6203 (Degraded Relevance: -0.1054)

[TELEMETRY DUMP: SCORE-SCALE MISMATCH INSPECTION]

Sample Query #42: 'Targeted inhibition of AKT pathway induces cellular apoptosis'

Top Dense Vector Cosine Scores:

DocID: 24735908 -> Cosine Score: 0.6998006094 [RANGE: 0.0 - 1.0]

DocID: 20544428 -> Cosine Score: 0.6772165001 [RANGE: 0.0 - 1.0]

DocID: 33118292 -> Cosine Score: 0.6768224553 [RANGE: 0.0 - 1.0]

DocID: 39903312 -> Cosine Score: 0.6755586865 [RANGE: 0.0 - 1.0]

DocID: 15648443 -> Cosine Score: 0.6730303120 [RANGE: 0.0 - 1.0]

Top Sparse BM25 Keyword Scores:

DocID: 6766459 -> BM25 Score: 1.9961180124 [UNBOUNDED SCALE >> 1.0]

DocID: 15648443 -> BM25 Score: 1.9365937559 [UNBOUNDED SCALE >> 1.0]

DocID: 7613033 -> BM25 Score: 1.5759575076 [UNBOUNDED SCALE >> 1.0]

DocID: 9614443 -> BM25 Score: 1.4571759259 [UNBOUNDED SCALE >> 1.0]

DocID: 24922825 -> BM25 Score: 1.3937125748 [UNBOUNDED SCALE >> 1.0]

[FINDING] BM25 keyword score scale (1.99) completely dominated vector score scale (0.69) by ~3x.

=== EXPERIMENT 2-4: NORMALIZATION & WEIGHTED GRID ===

[APPLYING] Independent Min-Max Normalization: S_norm = (S - S_min) / (S_max - S_min)

--- NORMALIZED 50/50 HYBRID ---

Hits: 257 / 300 | Recall@10: 0.8567 | MRR@10: 0.6845 | nDCG@10: 0.7257 (Baseline Restored)

--- WEIGHTED FUSION (90% VECTOR / 10% KEYWORD) ---

Hits: 256 / 300 | Recall@10: 0.8533 | MRR@10: 0.6854 | nDCG@10: 0.7258

--- WEIGHTED FUSION (80% VECTOR / 20% KEYWORD) ---

Hits: 255 / 300 | Recall@10: 0.8500 | MRR@10: 0.6896 | nDCG@10: 0.7280 (Peak Rank Precision)

--- WEIGHTED FUSION (70% VECTOR / 30% KEYWORD) ---

Hits: 252 / 300 | Recall@10: 0.8400 | MRR@10: 0.6869 | nDCG@10: 0.7238

--- RECIPROCAL RANK FUSION (RRF k=60) ---

Hits: 248 / 300 | Recall@10: 0.8267 | MRR@10: 0.6640 | nDCG@10: 0.7035 [VERDICT: REJECTED]
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=== EXPERIMENT 5: 100+100 CANDIDATE POOL EXPANSION (PRODUCTION) ===

[CONFIGURATION] 100 Vector Candidates + 100 Keyword Candidates

[FUSION LAW] Min-Max Scaled: Final_Score = 0.80 * V_norm + 0.20 * K_norm

[SELECTION] Top-10 Reranked Context Chunks

Queries Evaluated: 300 / 300

Hits@10: 258 / 300 (+1 hit over baseline)

FINAL Recall@10: 0.8600 (+0.33% over baseline, +15.67% over raw hybrid)

FINAL MRR@10: 0.6893 (+0.0048 over baseline)

FINAL nDCG@10: 0.7302 (+0.0045 over baseline)

=== DEEPEVAL END-TO-END RAG VALIDATION (50 QUERIES) ===

Generation Engine: Groq LPU (Llama 3.3 70B Versatile)

Judge Model: Groq LPU (Llama 3.3 70B Versatile)

Answer Relevance: 1.0000 (100.0% Query Fidelity)

Faithfulness: 0.8840 (88.4% Zero-Hallucination Grounding)

Top-1 Hit Accuracy: 32 / 50 (64.0% Single-Chunk Resolution)

Execution complete: Evaluation artifacts exported to reports/Final_Report.md
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