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Abstract

Effective search within Persian literary works plays a crucial role in extracting new knowledge and insights from the
intellectual heritage of Iran's literary masters. However, classical Persian literature, particularly mystical works like
Rumi’s Masnavi Ma'navi, is replete with metaphorical layers and polysemous concepts. This characteristic renders
conventional text search methods inadequate for the accurate and meaningful retrieval of such texts, as these
algorithms are fundamentally reliant on word frequency and overlook the latent semantic relationships between
concepts. In this research, we propose a novel approach for semantic search in Persian mystical texts, grounded in the
integration of classical statistical methods and conceptual knowledge graphs. The methodology begins with an initial
keyword-based search, followed by the extraction of key concepts from the retrieved verses. These concepts are then
expanded by leveraging lexical semantic networks, textual co-occurrence, synonyms, and hypernyms, and are
represented as a conceptual graph. The final search is conducted by integrating the findings of the initial search with
the expanded concepts. Experimental results demonstrate that this method not only enhances search precision but also
offers greater explainability and transparency for the user, as the conceptual relationships are explicitly visualized
within the graph. The applications of this research extend beyond text retrieval and can be leveraged in domains such
as Digital Humanities, literary research, and mystical studies.
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Introduction

Persian mystical literature, particularly Rumi’s Masnavi Ma ‘navi, abounds with layers of metaphor, symbolism,
and conceptual depth. Scholars seeking to retrieve verses that express particular spiritual or philosophical ideas
face persistent challenges. Traditional keyword-based retrieval methods—effective in factual or scientific
texts—are less suitable for the figurative and polysemous nature of mystical poetry, where a single term may
convey multiple, context-dependent meanings. These limitations highlight the need for semantic approaches that
move beyond surface words to uncover deeper conceptual linkages among verses.

A central problem in text retrieval today is the semantic gap—the disparity between surface-level word
matching and true meaning comprehension. Frequency-based models treat words as isolated units, ignoring
synonymy, metaphor, and inter-conceptual relations. Semantic knowledge graphs offer a solution by structuring
knowledge as interconnected nodes (concepts) and edges (relations), capturing both lexical and semantic
dimensions of meaning. As an advanced framework in artificial intelligence and natural language processing,
this approach enhances information retrieval by modeling semantic relations between entities, improving
disambiguation, and supporting dynamic query expansion (Haslhofer et al., 2018).

The present study proposes a hybrid method that integrates classical statistical models with a semantic graph-
based representation to enable conceptual search in Persian mystical texts. An initial lexical search using the
BM25 model (Robertson & Zaragoza, 2009) retrieves base verses. Then, by employing the Persian semantic
network FarsNet (Mousavi & Faili, 2017), along with co-occurrence, synonymy, and hypernym relations, a
semantic knowledge graph is dynamically built to identify conceptually related verses. This approach allows user
queries to move from word-level to meaning-level retrieval, returning verses that reflect the intended concepts
rather than mere keyword matches. Ultimately, the model aims to enhance retrieval accuracy, interpretability,
and depth of analysis, contributing to the broader goals of digital humanities and the computational study of
Persian mystical heritage.

Literature Review

Semantic knowledge graphs have become a central framework in modern information retrieval, enabling systems
to move from surface-level keyword matching to meaning-based understanding. By modeling concepts as nodes
and their semantic relations as edges, such graphs improve the accuracy and contextual relevance of search
results. Since Google’s introduction of the Knowledge Graph (Peng et al., 2023), this approach has been widely
adopted across domains—from biomedical retrieval systems that connect research data and treatments (Waldrop
et al., 2022) to e-commerce platforms that model relationships among products and users (Kiff, n.d.). Recent
advances, such as causal reasoning graphs (Bektemyssova & Sabdenov, 2024) and large-scale resources like CS-
KG 2.0 (Dessi et al., 2025), demonstrate the scalability and analytical power of this paradigm.

In the Persian context, progress in lexical and semantic resources has laid important groundwork for
conceptual modeling. FarsNet (Shamsfard et al., 2010) serves as the Persian equivalent of WordNet and has been
expanded through unsupervised distributional methods (Montazery & Faili, 2011) and supervised bilingual mapping
techniques (Mousavi & Faili, 2017). Traditional pattern-based methods, such as Hearst patterns (Hearst, 1992), have
been complemented by embedding-based models like Word2Vec, fastText, and ParsBERT, which detect semantically
related words beyond synonymy (Zhong et al., 2023). These developments underscore a broader methodological trend
toward hybrid, multi-source approaches for low-resource languages (Zhao et al., 2023).

Semantic search systems extend these ideas by integrating structured knowledge and statistical models to
retrieve conceptually related information. Prior studies have applied concept mapping, explicit semantic analysis
(Egozi et al., 2011), and ontology-based retrieval (Wen et al., 2006) to enhance meaning-level understanding. In
Persian NLP, resources such as FNLP-ONT (Hosseini Pozveh et al., 2018), PersPred (Samvelian & Faghiri,
2013), and Perspell (Dastgheib et al., 2017) have improved language understanding and relation extraction.
However, semantic retrieval in Persian classical literature remains limited. The current study addresses this gap
by proposing a dynamic graph-based framework that combines BM25 with FarsNet-driven query expansion to
enable conceptual, interpretable search within Rumi’s Masnhavi.

Methodology

The proposed retrieval framework consists of two main components: a search core and a semantic layer. The
search core employs the classical BM25 model implemented through the Lucene engine to retrieve the initial set
of candidate verses. BM25, a probabilistic ranking function based on term frequency and document length
normalization (Robertson & Zaragoza, 2009), estimates the relevance of each document to a query by weighting
words according to their statistical significance. While highly effective for contemporary and structured texts,
BM25 alone cannot capture the figurative, polysemous, and metaphorical nature of classical Persian poetry. To
address this limitation, the system integrates a semantic layer that expands user queries through a concept-based
knowledge graph built from Masnavi Ma ‘navi and the Persian WordNet (FarsNet). This layer enriches the
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retrieval process by identifying conceptual relations such as synonymy, hypernymy, and co-occurrence, thereby
transforming lexical search into conceptual search.

1) Semantic Knowledge Graph Construction

The semantic graph models the network of interrelated mystical concepts in Rumi’s Masnavi. It is a multi-
layer graph, where each layer encodes a distinct type of relation: (1) co-occurrence extracted from verses, (2)
lexical relations from FarsNet, and (3) distributional similarity based on word embeddings (fastText). Each node
represents a concept or keyword, and each edge denotes a weighted semantic relation. Two foundational
mappings were created to support graph construction:

(a) a verse-to-concept map linking every verse (25,636 in total) to its associated concepts, extracted via
unigram/bigram statistics, pointwise mutual information (PMI), and expert-curated lists of mystical terms; and

(b) a concept-to-verse index that enables reverse lookup and efficient retrieval.

In addition, FarsNet provided synonym and hypernym relations, forming two auxiliary datasets that expand
conceptual coverage. These resources collectively allow the system to construct a dynamic knowledge graph at
query time, representing both explicit and implicit semantic connections among the retrieved verses.

2) Enhanced Semantic Retrieval and Re-ranking

Once a user submits a query, an initial BM25 search retrieves the most relevant verses. Concepts associated
with these verses are then expanded using the semantic graph—incorporating synonyms, hypernyms, and
distributionally similar terms. Each concept becomes a node, and edges between nodes are assigned composite
weights based on co-occurrence frequency, lexical relation strength, and embedding similarity. Low-weight
edges are pruned to maintain graph efficiency and focus on semantically meaningful connections. The expanded
graph is then traversed to identify additional verses linked through conceptual similarity, even if they do not
contain the original query terms.

Finally, the retrieved results are re-ranked using a hybrid scoring model that combines the statistical BM25
score with a semantic relevance score derived from the graph structure. The final rank of each verse (d) is
computed as a weighted combination of the two scores, with the weighting coefficient optimized empirically.
This integration ensures that verses conceptually aligned with the user’s intent—but lacking direct lexical
overlap—are ranked more highly. The resulting system thus bridges the gap between statistical and semantic
retrieval, providing interpretable, conceptually coherent search results suitable for the intricate symbolic
structure of Persian mystical literature.

Results

To evaluate the effectiveness of the proposed semantic knowledge graph—based retrieval method, two systems were
compared: (1) a baseline BM25 model (Robertson & Zaragoza, 2009), and (2) the proposed hybrid KG-BM25
model, which integrates BM25 with a semantic knowledge graph constructed from Masnavi Ma ‘navi and FarsNet.

Eighteen conceptual queries were designed, representing key mystical notions such as love (‘eshq), unity
(tawhid), reason (‘aql), self (nafs), and prophethood. Each query retrieved the top ten verses per method. The
results were independently assessed by three domain experts in Persian mysticism and classical literature, who
rated each verse on a 1-5 scale for semantic relevance. The final score for each method was obtained by
averaging expert ratings across all queries.

The comparative analysis demonstrated that the KG-BM25 method consistently outperformed the
baseline BM25 in terms of conceptual retrieval quality. On average, KG-BM25 improved expert-rated relevance
scores by approximately 9% across all queries, with the improvement reaching up to 40% for deeply
metaphorical queries such as “union of the apparent and the manifest.” Unlike BM25—which primarily
retrieved verses containing the literal query term—KG-BM25 successfully identified semantically related verses
that expressed equivalent or complementary concepts (e.g., appearance, manifestation, and unity). These
findings confirm that the semantic graph effectively captured latent conceptual and metaphorical connections
embedded within Rumi’s text.

In a few cases, the hybrid model performed slightly below the baseline, primarily due to semantic
mismatches between mystical meanings and general lexical resources. For example, words like wine (sharab)
metaphorically denote divine love in Sufi discourse but are associated with their literal meanings in FarsNet or
embedding models. Such gaps highlight the limitations of current lexical coverage and the need for domain-
specific enrichment of Persian semantic resources. Nonetheless, expert feedback emphasized that the KG-BM25
results were more interpretable, as the semantic relationships between query and verse could be traced through
the graph structure.

Overall, the findings indicate that integrating semantic knowledge graphs into classical text retrieval
significantly enhances conceptual accuracy and interpretability. The KG-BM25 model thus provides a robust
foundation for conceptual search and digital humanities applications, enabling deeper semantic exploration
of Persian mystical literature beyond surface-level lexical matching.
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