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ABSTRACT 

This study presents the design and evaluation of a 
staged hybrid information retrieval system for thematic 
passage exploration of José Rizal's Noli Me Tangere (1887) 
and El Filibusterismo (1891). The system combines a 
lexical-first Stage A pipeline (PostgreSQL ILIKE substring 
matching) with a conditional Stage B semantic fallback 
(XLM-RoBERTa embeddings via pgvector), Filipino-
specific preprocessing, and a domain-adaptive validation 
layer that prevents hallucinated results. Multi-component 
scoring is applied across five query complexity levels 
grounded in Hybrid Retrieval, Cross-lingual Transfer 
Learning, Thematic Coherence, and Domain-Adaptive Pre-
training theories. The Lexical-Priority Reservation 
maintained scores of 79–80% for direct-match queries; the 
validation layer produced zero hallucinated retrievals; and 
Summary Mode outperformed Full-Text Mode by 21 
percentage points. Expert validation yielded a Valid rating 
across all criteria. The system demonstrates that staged 
hybrid retrieval with domain-bounded validation is 
applicable to low-resource literary corpora, contributing a 
methodological foundation for analogous retrieval systems 
in underserved Southeast Asian literary traditions. 
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INTRODUCTION 

José Rizal's Noli Me Tangere (1887) and El 
Filibusterismo (1891) are foundational texts in Philippine 
national identity, mandated under Republic Act 1425 (Rizal 
Law). Together they form complementary halves of Rizal's 
social critique of Spanish colonial rule, exploring themes 
ranging from kolonyalismo and edukasyon to rebolusyon 
and kamatayan at sakripisyo. 

Filipino students studying these texts face 
persistent difficulties in systematic thematic analysis. 
Standard keyword search misses thematically relevant 
content expressed through varied vocabulary — a search for 

"edukasyon" fails to recover "pag-aaral," "kaalaman," or 
"karunungan" despite their thematic equivalence. A pre-
development needs assessment (N=100, Carlos Botong 
Francisco Memorial National High School, November 2025) 
confirmed this gap: 99% of respondents agreed that a 
dedicated retrieval system would help them locate relevant 
passages more efficiently (mean = 4.56, SD = 0.59). 

Despite advances in multilingual NLP and hybrid 
retrieval architectures, no purpose-built system exists for 
staged, domain-bounded thematic passage retrieval in these 
texts. This study addresses that gap through the RizalEngine 
— a staged hybrid information retrieval system grounded in 
Hybrid Retrieval Theory [1], Cross-lingual Transfer 
Learning Theory [2], Thematic Coherence Theory [3], and 
Domain-Adaptive Pre-training Theory [4]. 

PROBLEM STATEMENTS 

Thematic analysis of Noli Me Tangere and El 
Filibusterismo currently relies on manual close-reading and 
basic keyword search. This study identifies three specific 
interrelated problems that collectively required developing 
an integrated system rather than incrementally improving 
any single existing tool: 

Limitations of keyword-only search in thematic 
passage retrieval. Standard keyword tools locate passages 
only when the exact query term is present. In Rizal's novels, 
themes are expressed through varied vocabulary, 
morphological affixation, narrative description, and 
dialogue that may not contain the expected keyword, 
producing systematic underrepresentation of thematically 
relevant content. A search for "kasalanan" misses 
morphological variants such as "Makasalanan" and 
"nagkasala" that are lexically distinct but semantically 
equivalent. 

Imprecision in purely semantic retrieval 
without lexical grounding. Dense vector similarity 
approaches address the vocabulary mismatch problem but 
introduce thematic noise. Without lexical grounding and 
domain-bounded validation, purely semantic retrieval risks 
surfacing passages that are conceptually plausible but 



narratively imprecise — unsuitable as textual evidence in 
academic literary work. A query for "kamatayan" (death) 
without lexical anchoring retrieves passages about grief or 
illness through vector proximity, weakening result precision. 

Absence of a domain-bounded, Filipino-
specific retrieval tool with explainable outputs. No 
existing system combines the complementary strengths of 
lexical and semantic retrieval within a pipeline designed 
specifically for Filipino literary texts. Equally absent are 
Filipino-specific preprocessing — including Tagalog 
stopword handling, frequency-based semantic weight 
assignment, and morphological substring matching — 
domain-adaptive validation mechanisms constraining 
retrieval to the literary corpus, and explainability features 
enabling students to evaluate retrieved passages before 
academic citation. 

REVIEW OF RELATED LITERATURE AND 
STUDIES 

The development of a hybrid information retrieval 
system for Filipino literary texts intersects three primary 
domains: multilingual NLP for low-resource languages, 
hybrid retrieval architectures, and digital humanities applied 
to Philippine literary heritage. 

2.1 Hybrid Retrieval Theory and Lexical–Semantic 
Integration 

Hybrid Retrieval Theory, grounded in the work of 
Gao et al. [1] and Kuzi et al. [5], proposes that optimal 
information retrieval emerges from the integration of lexical 
and semantic approaches rather than their competition. 
Lexical methods excel at precise matching and handle out-
of-vocabulary terms effectively, while semantic methods 
capture conceptual relationships and synonymy. Ignaco and 
Ballera [3] directly confirmed this principle for Filipino 
texts, demonstrating that keyword-only search achieved 0% 
accuracy in identifying thematically related passages when 
exact keywords were absent, while hybrid approaches 
substantially improved performance — providing strong 
empirical justification for the staged architecture adopted in 
this study. 

2.2 Cross-Lingual Transfer Learning and XLM-
RoBERTa 

Cross-lingual Transfer Learning Theory, drawing 
from Conneau et al. [2], explains how pre-trained 
multilingual models develop language-agnostic 
representations that transfer across typologically diverse 
languages. XLM-RoBERTa's pre-training on 100 languages 
creates shared semantic spaces where conceptually related 
content clusters together regardless of surface-level 
linguistic differences, enabling the transfer of semantic 
understanding from high-resource to low-resource 

languages like Filipino/Tagalog. Multiple independent 
studies — Imperial [6], Cosme and De Leon [7], Salve and 
Tubil [8], and Timoneda and Vallejo Vera [9] — converge 
on XLM-RoBERTa as the optimal multilingual transformer 
architecture for Filipino text processing, supporting its 
selection as the semantic encoder in this study. 

2.3 Filipino Linguistic Characteristics and Domain-
Adaptive Preprocessing 

Filipino (Tagalog) presents preprocessing 
challenges that cannot be addressed by direct application of 
English-language retrieval techniques. The language's 
agglutinative morphology produces affixed forms varying 
significantly from root forms, requiring substring matching 
rather than exact matching to recover morphological 
variants. Tagalog stopword handling requires differential 
weight assignment: particles such as "ang," "ng," and "sa" 
are syntactically obligatory but carry no lexical query 
relevance, and must be retained for embedding computation 
to preserve grammatical context while receiving zero lexical 
weight [10]. Domain-Adaptive Pre-training Theory [4] 
further informs the validation layer design: embedding 
spaces specialized to a target domain produce more reliable 
semantic similarity measures within that domain, motivating 
the domain centroid and theme proximity threshold 
calibration adopted in this system. 

METHODOLOGY 

The research employed an applied developmental 
design combining system construction with functional 
evaluation. The system was implemented as a full-stack web 
application: a Next.js 16 frontend (TypeScript, React 19, 
Tailwind CSS 4), a FastAPI backend (Python 3.11+, 
sentence-transformers 4.0+), and a PostgreSQL 15 database 
with the pgvector extension, containerized via Docker 
Compose. Development and inference operate on standard 
CPU-based hardware with a minimum of 8 GB RAM — an 
important practical consideration for deployment in 
educational settings where GPU hardware may be 
unavailable. 

3.1 Conceptual Framework 

The system is organized as an Input–Process–
Output (IPO) architecture, illustrated in Fig. 3. The input 
layer receives two inputs: a user query in Filipino or Tagalog 
and a corpus mode selection (Summary Mode using 
Filipino-language chapter summaries, or Full-Text Mode 
using complete Tagalog translations from Project 
Gutenberg). The processing layer executes seven sequential 
stages at query time against the pre-computed database: 
query reception and validation, domain-adaptive semantic 
validation, full query analysis, staged hybrid retrieval, 
Formula 1 re-ranking, Formula 2 context expansion, and 













[12] Francisco, R. (2025). Thematic guide to Noli Me 
Tangere. Manila: Adarna House. 

[13] LitCharts. (2025). El Filibusterismo themes. LitCharts. 
https://www.litcharts.com/lit/el-
filibusterismo/themes 

[14] GradeSaver. (2023). El Filibusterismo study guide. 
GradeSaver. https://www.gradesaver.com/el-
filibusterismo 

[15] Rizal, J. (1887). Noli me tangere. Berlín: Berliner 
Buchdruckerei-Actien-Gesellschaft. 

[16] Rizal, J. (1891). El filibusterismo. Gante: F. Meyer-
Van Loo. 

[17] Wiciaputra, R. A., et al. (2021). Multilingual 
information retrieval for Southeast Asian 
languages. In Proceedings of IALP 2021. 

[18] Gaikwad, S., Pathak, N., & Mishra, A. (2024). 
Computational literary analysis: A survey of 
methods and applications. ACM Computing 
Surveys, 56(4), 1–35. 




