DocNexus Benchmar k Execution & Term nal
Tel enetry Dunp

[ CONSOLE LOG ARCHI VE] BEIR Sci Fact Automated Benchmark Eval uation Run

Envi ronnent: Python 3.11 Ti mest anp: 2026- 08- 02 14:22: 08
(.venv_eval) Script: eval uate_hybrid. py utrc

Cor pus: BEIR Sci Fact (5,183
docs) Queries: 300 test assertions Exit Code: 0O (Success)

=== CLI | NVOCATI ON & DATASET | NI TI ALI ZATI ===

$ source .venv_eval /bin/activate

(.venv_eval ) C:\DocNexus\eval uation\scripts> python eval uate_hybrid. py

[INFQ Initializing Dense SentenceTransformer: BAAl/bge-small-en-v1.5

[INFO Loading offline cached wei ghts from backend/ hf_cache ...

Loadi ng wei ghts: 100 e eSEEESEESESEESESEEESESEESEESEEEEEEEEEEEEEEEEE| 199/199 [00: 00<00: 00, 9178.92it/s]
[INFO [Indexing corpus: BEIR Sci Fact dataset |oaded successfully.

[INFO Loaded 5,183 scientific papers into nenory index.

[INFO Gound Truth Queries parsed: 300 ground-truth query clains.

[

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

Bat ch processing queries [1-100] ... OK (El apsed: 4.12s)
Bat ch processing queries [101-200] ... OK (El apsed: 4.08s)
Bat ch processing queries [201-300] ... OK (El apsed: 4.15s)

=== EXPERI MENT 0: DENSE VECTOR BASELI NE (TOP-10) ===

Queries Eval uated: 300 / 300

Hits@O0: 257 / 300

Recal | @O0: 0.8567 (85.67%

MRR@L0: 0.6845

nDCG@L0: 0.7257

[ I NTERPRETATI ON] Correct ground truth retrieved in Top-10 for 85.67% of benchnark queri es.
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=== EXPERI MENT 1: RAW UNNORMALI| ZED HYBRI D SEARCH ===

[ RUNNI NG Raw Score Fusion: Vector Top-10 + Keyword Top-10 (Direct Sunmmation)
Queries Eval uated: 300 / 300

Hi ts@O0: 211 / 300 (--46 hits m ssed)

Recal | @O0: 0.7033 (Severe Drop: -15.34%

MRR@L0: 0.5926 (Degraded Ranking: -0.0919)

nDCG@L0: 0.6203 (Degraded Rel evance: -0.1054)

[ TELEMETRY DUWP: SCORE- SCALE M SMATCH | NSPECTI ON]
Sanpl e Query #42: 'Targeted inhibition of AKT pathway induces cellular apoptosis'

Top Dense Vector Cosine Scores:

Docl D: 24735908 -> Cosine Score: 0.6998006094 [RANGE: 0.0 - 1.0]
Docl D: 20544428 -> Cosine Score: 0.6772165001 [RANGE: 0.0 - 1.0]
Docl D: 33118292 -> Cosine Score: 0.6768224553 [RANGE: 0.0 - 1.0]
Docl D: 39903312 -> Cosine Score: 0.6755586865 [ RANGE: 0.0 - 1.0]
Docl D: 15648443 -> Cosine Score: 0.6730303120 [RANGE: 0.0 - 1.0]

Top Sparse BMR5 Keyword Scores:

Docl D: 6766459 -> BM25 Score: 1.9961180124 [ UNBOUNDED SCALE >> 1. 0]
Docl D: 15648443 -> BM25 Score: 1.9365937559 [ UNBOUNDED SCALE >> 1. 0]
Docl D: 7613033 -> BW25 Score: 1.5759575076 [ UNBOUNDED SCALE >> 1. 0]
Docl D: 9614443 -> BMR5 Score: 1.4571759259 [ UNBOUNDED SCALE >> 1. 0]
Docl D: 24922825 -> BW25 Score: 1.3937125748 [ UNBOUNDED SCALE >> 1. 0]

Technical Benchmark

[ FINDI NG BM5 keyword score scale (1.99) conpletely dom nated vector score scale (0.69) by ~3x.

=== EXPERI MENT 2-4: NORMALI| ZATI ON & VI GHTED CRI D ===

[ APPLYI NG | ndependent M n-Max Nornmalization: S norm= (S - S mn) / (S_max - S nmn)

--- NORMALI ZED 50/ 50 HYBRID ---

Hits: 257 / 300 | Recall @O: 0.8567 | MRR@LO: 0.6845 | nDCG@L0: 0.7257 (Baseline Restored)
--- VAEI GHTED FUSI ON (90% VECTOR / 10% KEYWORD) - - -

Hits: 256 / 300 | Recall @O0: 0.8533 | MRR@LO: 0.6854 | nDCG@0: 0.7258

--- VEI GHTED FUSI ON (80% VECTOR / 20% KEYWORD) - - -

Hits: 255/ 300 | Recall @O0: 0.8500 | MRR@UO: 0.6896 | nDCG@LO: 0.7280 (Peak Rank Precision)

--- V\EI GHTED FUSI ON ( 70% VECTOR / 30% KEYWORD) - - -

Hits: 252 / 300 | Recall @O0: 0.8400 | MRR@O: 0.6869 | nDCG@O0: 0.7238

--- RECI PROCAL RANK FUSI ON (RRF k=60) ---

Hits: 248 / 300 | Recall @0: 0.8267 | MRR@UO: 0.6640 | nDCG@O0: 0.7035 [VERDI CT: REJECTED|
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=== EXPERI MENT 5: 100+100 CANDI DATE POOL EXPANSI ON ( PRODUCTI ON) ===

[ CONFI GURATI ON] 100 Vector Candidates + 100 Keyword Candi dates

[FUSION LAW M n-Max Scal ed: Final _Score = 0.80 * V_norm+ 0.20 * K_norm
[ SELECTI ON] Top- 10 Rer anked Context Chunks

Queries Eval uated: 300 / 300

Hi ts@O0: 258 / 300 (+1 hit over baseline)

FI NAL Recal | @0: 0.8600 (+0.33% over baseline, +15.67% over raw hybrid)
FI NAL MRR@LO: 0.6893 (+0.0048 over baseline)

FI NAL nDCG@L0: 0.7302 (+0.0045 over baseline)

=== DEEPEVAL END- TO- END RAG VALI DATI ON (50 QUERI ES) ===
CGeneration Engine: Goq LPU (LIlanma 3.3 70B Versatile)

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

Answer Rel evance: 1.0000 (100.0% Query Fidelity)

Fai t hf ul ness: 0.8840 (88.4% Zero-Hal | uci nati on G oundi ng)
Top-1 Hit Accuracy: 32 / 50 (64.0% Si ngl e- Chunk Resol uti on)

Executi on conplete: Evaluation artifacts exported to reports/Final_Report.nd
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