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Abstract: -

The Indus script—discovered on seals, tablets, pottery, and others served various purposes within
the Harappan Civilization (c. 2600-1900 BCE). Its undeciphered nature can be attributed to several
reasons: the short length of most texts (typically five signs long, with the longest around 26), the
absence of bilingual inscriptions, and the ambiguity of its linguistic connections. Scholars still
debate whether the script is logosyllabic, pictographic, or simply a set of nonlinguistic symbols.

Scholars like Parpola, Mahadevan, Vidale advocate for its phonetic and linguistic characteristics.
S.R Rao contend that the script's structural elements—such as ligatures, diacritical marks, and
combined glyphs similar to samyukta-aksharas in Brahmi and Devanagari—indicate a System
capable of representing syllable clusters (e.g., pta, rka, tsa, sya) and put it close to proto vedic
script. They observe that the collection comprises only around 62 basic signs, which is too limited
for a purely pictorial system, suggesting instead a phonetic script with an organized lexicon.
Parpola and Mahadevan advocate for a phonetic-linguistic framework, suggesting that Proto-
Dravidian has its roots in this area and analyzing signs via the rebus principle.

On the contrary, Farmer, Sproat, and Witzel (2004) contend that the script displays a lack of
syntactic complexity and regular repetition characteristic of linguistic systems, implying it served
as a symbolic system for social and political unity. Conversely, computational analyses conducted
in 2009 utilized n-gram and Markov-chain models, uncovering correlations between signs, patterns
of entropy, and Zipf-Mandelbrot distributions. Entropic evidence shows that the Indus script
closely matches those of linguistic systems.

Historical precedents indicate that decipherment is achievable without bilingual references but
necessitates longer texts, discernible root patterns, and verifiable phonetic theories. These methods
may yield promising results if they concentrate on specific sign categories and archaeological
contexts. We should draw inspiration from the successful interpretations of other ancient scripts
and from the historical context of writing to guide our methods. Thus, the years from 2000 to 2015
represented a paradigm shift transforming the Indus script from a mere archaeological curiosity
into a focal point in global epigraphic and linguistic research.

Introduction
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The Indus script, a mysterious writing system from the Harappan Civilization (circa 2600—1900
BCE), holds a distinct place in the history of writing worldwide. It was first discovered in the early
1900s through excavations at Harappa and Mohenjo-daro, where it was found inscribed on seals,
tablets, pottery fragments, copper plates, and various portable objects. Despite over a century of
scholarly investigation, the script remains unsolved, as it lacks extensive texts and a bilingual
counterpart, akin to a “Rosetta Stone,” that could provide phonetic values. Its shortness—most
inscriptions consist of approximately five characters, with the longest being about twenty-six—
has posed challenges for both linguists and computational analysts, while the unclear linguistic
connections have sparked discussions ranging from Proto-Dravidian to early Indo-Aryan, with
some arguing that the symbols may not represent any language at all.

The years between 2000 and 2015 represented a crucial turning point in the study of the Indus
script. Prior to 2000, scholarly efforts largely revolved around structural typologies and uncertain
linguistic connections, often limited by the small corpus of signs and lack of aids for decipherment.
However, the early twenty-first century saw the introduction of methodological expansion and
engagement across disciplines. Computational linguistics, statistical analysis, and network theory
began contributing to the discourse, challenging long-held beliefs and providing new quantitative
foundations for assessing whether the script reflects verbal communication. The development of
digital corpora, especially through the initiatives of Iravatham Mahadevan and Asko Parpola, has
introduced standardized sign lists that enhanced the accuracy of comparative studies. At the same
time, critiques from figures like Farmer, Sproat, and Witzel revived skepticism about the script's
linguistic characteristics, suggesting that observed patterns could be explained without considering
writing in its conventional form.

This era experienced a division in scholarly viewpoints. On one hand, advocates of a linguistic
perspective—including Parpola, Mahadevan, and Vidale—argued that the script is at least
somewhat phonetic and likely logo-syllabic, incorporating both semantic and phonetic symbols
similar to Egyptian hieroglyphs or early Sumerian cuneiform. They pointed out the structural
intricacies—such as ligatures, diacritical elements, positional restrictions, and composite glyphs—
along with frequency distributions that implied the existence of a meaningful lexicon. Some, like
S. R. Rao drew attention to similarities with early Brahmi, noting combinations of glyphs that
resembled samyukta-aksharas and could encode consonant clusters like “pta”, “rka” or “sya”. This
phonetic interpretation often referenced the rebus principle, matching pictorial symbols with
homophonous terms in a proposed underlying language often identified as Proto-Dravidian.

Conversely, the non-linguistic viewpoint, primarily articulated by Farmer, Sproat, and Witzel in
their 2004 article, contended that the script does not display the defining characteristics of genuine
writing systems: regular syntactic patterns, signs of bound morphology, and adequate repetition of
symbols or sequences to suggest an open-ended linguistic code. Instead, they proposed that the
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signs represented a limited collection of emblematic or heraldic symbols, primarily serving for
social or political identity or ritual authority. This perspective viewed the script not as a forerunner
to later South Asian writing but as an independent, non-linguistic symbolic system.

Emerging between these two extremes was a third influence: computational analysis. Beginning
around 2009, Rajesh P. N. Rao and his team utilized n-gram models, Markov chains, and measures
of entropy to examine the Mahadevan corpus. Their findings revealed that the sequential
relationships among signs, the restrictions on the positioning of specific symbols, and the general
entropy values were more in line with established linguistic systems than with non-linguistic
symbol sets like heraldic emblems or decorative patterns. The presence of statistical distributions
similar to the Zipf—-Mandelbrot law, a typical characteristic of linguistic corpora, was observed in
the Indus dataset. This information indicated that, although the script's brevity limits full
grammatical recovery, its internal organization is probably not the result of random design.

This paper investigates the debated classification of the Indus script by analyzing research
conducted from 2000 to 2015. It intends to evaluate whether the body of evidence accumulated
during this period supports a pictographic, syllabic, or non-linguistic interpretation, and to examine
how the interaction of structural typology, computational modeling, and archaeological context
influenced scholarly consensus. Drawing upon existing literature, critical evaluations, and
methodological advancements, the paper argues that, while a conclusive decipherment is still out
of reach, the weight of evidence from these fifteen years leans toward a logo-syllabic
understanding, though significant unresolved issues remain.

The analysis unfolds in multiple phases. The following section reviews linguistic theories,
concentrating on the contributions of Parpola, Mahadevan, Vidale, and Rao, highlighting structural
characteristics that endorse phoneticism. The next section outlines the non-linguistic arguments
presented by Farmer, Sproat, and Witzel. A third section showcases the computational and
statistical methods that emerged during this time, while a fourth addresses the methodological and
archaeological limitations on decipherment. The synthesis section assesses the conflicting claims,
placing the Indus script in a broader comparative context with other ancient scripts. The conclusion
contemplates the ramifications of this period's research and proposes avenues for future
exploration.

2. Literature Review — Linguistic Hypotheses

2.1 Structural Complexity and the Case for Phoneticism
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A fundamental argument presented by linguists is that the Indus script displays structural attributes
that contradict the idea of it being solely a pictorial or non-linguistic system. S. R. Rao emphasized
in his later publications the presence of ligatures, diacritical marks, and composite glyphs—
elements typically found in scripts capable of encoding phonetic sequences, especially consonant
clusters. He pointed out that the structural similarities of these composites to “samyukta-aksharas”
in Brahmi and Devanagari, where multiple consonants fuse into a single ligature to represent a
cluster like “pta”, “rka”, “tsa”, or “sya”, indicate that the Indus script was functionally similar to a
proto-Vedic phonetic script, although its exact linguistic ties remained unclear.

Rao highlighted the limited quantity of basic signs—approximately 62—which he believed was
insufficient to support a diverse pictorial lexicon but consistent with a syllabary or logo-syllabary.
In such a writing system, signs could serve dual purposes: some might represent syllables or
phonemes, while others acted as logograms for complete words or semantic categories. This
number is broadly comparable to early cuneiform or Egyptian hieroglyphic systems in their
transitional periods from proto-writing to full phonetic representation.

2.2 Parpola’s Logo-Syllabic Model

Asko Parpola’s extensive study of the Indus script led to a significant methodological advancement
in the early 2000s, culminating in refinements to his logo-syllabic theory. Utilizing the rebus
principle—where a pictorial sign represents a homophonous word—~Parpola suggested that the
script encoded Proto-Dravidian. For instance, a “fish” sign could represent the Dravidian term
“min”, meaning both “fish” and “star,” depending on the context. This kind of polyvalence is a
well-recognized feature in early writing systems and is central to Parpola’s assertion that the Indus
signs had phonetic as well as semantic significance.

Parpola’s typological analysis categorized the corpus into basic signs, compound signs, and
modified signs, with diacritics modifying base forms in a way comparable to vowel markers in
subsequent Indic scripts. He identified positional patterns—certain signs tended to appear at the
beginning of inscriptions, while others were found at the end—suggesting a grammatical or
semantic slot structure. He argued that this was indicative of syntactic organization rather than
random arrangement.

Parpola also pointed out the writing direction, noting that most inscriptions were composed right-
to-left, with sporadic examples of boustrophedon. He contended that the consistent arrangement
of signs and recurring sequences throughout the corpus implied formulaic expressions typical of
administrative or ritual texts. Such formulaic expressions are similar to those found in other early
scripts—Ilike Linear B tablets used for record-keeping or Old Kingdom Egyptian offering lists—
and align with the presumed function of seal inscriptions in economic transactions and identity
verification.
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2.3 Mahadevan’s Corpus and Statistical Evidence

Iravatham Mahadevan’s Corpus of Indus Seals and Inscriptions (1977; with revised digital updates
in the 2000s) continues to serve as a foundational resource for evaluating linguistic hypotheses.
His sign list details around 417 unique signs, though statistical analysis indicates a highly uneven
distribution: the 67 most commonly used signs account for about 80% of all occurrences. Such
distributions resemble Zipf's law found in natural languages, where a small set of frequently used
items (function words, common morphemes) predominates.

Mahadevan’s frequency analyses also uncovered constraints based on context: some signs rarely
appear next to one another, while others consistently form stable bigrams or trigrams. This type of
positional conditioning—where the presence of one sign influences the likelihood of another—
strongly mirrors phonotactic and morphological patterns observed in linguistic corpora.
Mahadevan interpreted these constraints as indicative of a finite-state grammar, akin to those
proposed in computational analyses.

A noteworthy aspect of Mahadevan's argument is his categorization of semantic sign types, which
includes anthropomorphic figures, animals, and abstract designs, in addition to purely geometric
or linear symbols. He contended that the existence of these categories supports a mixed system
that combines logographic and phonetic elements, wherein semantic signs could have been
enhanced by phonetic complements to clarify their meaning—similar to features found in Egyptian
hieroglyphs and early cuneiform.

2.4 Contributions of Vidale to Archaeolinguistics

John Vidale, while not as extensive in his exploration of the phonetic mechanics of the script, has
made significant contributions to its archaeological context. His research places the Indus writing
system within the wider framework of the civilization’s communication practices, highlighting
that the seals featuring the script were typically discovered in administrative or trade-related
settings. This reinforces the analogy with other ancient writing systems that emerged as
instruments for managing economic surplus and overseeing exchanges.

Vidale also emphasized the limitations inherent in seal carving, which could have influenced the
simplification and standardization of signs. This viewpoint is consistent with Parpola's assertion
that the Indus script had reached an advanced level of abstraction, with its pictorial origins
transformed into stylized, conventionalized forms—a necessary adjustment for quick reproduction
in trade situations.
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The linguistic hypothesis is built on a combination of structural, statistical, and contextual
evidence:

1. Structural characteristics: Ligatures, diacritics, composite signs, and positional regularities
indicate phonetic potential.

2. Statistical observations: Frequency distributions and contextual limitations are reminiscent of
linguistic corpora.

3. Typological similarities: Resemblances to early logo-syllabic systems in Mesopotamia and
Egypt.

4. Archaeological background: The use of seals in administrative and trade contexts aligns with
the functional origins of other writing systems.

5. Rebus principle: Reasonable semantic-phonetic correspondences to Proto-Dravidian
vocabulary.

While none of these pieces of evidence amount to a decipherment, together they construct a robust
circumstantial case that the Indus script transcends simple pictorial representation and serves as a
logo-syllabic writing system conveying a natural language—most likely Proto-Dravidian.

3. Computational and Statistical Approaches:

While earlier studies of the Indus script primarily depended on archaeological context,
paleographic classification, and comparative linguistics, the first fifteen years of the 21st century
experienced a significant increase in the application of computational and statistical techniques to
the corpus. The incorporation of algorithmic analysis into the field of epigraphy provided a novel
set of tools to assess whether the sequences of signs functioned like a natural language. Particularly
between 2000 and 2015, some of the most publicized and contentious statistical findings emerged
in the realm of Indus studies.

3.1 Entropy Analysis and the Rao et al. Breakthrough

In 2009, Rajesh P. N. Rao and his team released a pivotal study in Science, employing conditional
entropy measures on the Indus script corpus. Their research evaluated the predictability of sign-
to-sign transitions in Indus inscriptions against known languages and nonlinguistic symbol
systems. The findings indicated that the Indus script exhibited intermediate conditional entropy —
more predictable than a fixed symbol list (like heraldic symbols) but less so than random symbol
sequences, thus associating it with natural languages in statistical structure.

Here, entropy evaluated the uncertainty involved in predicting the next sign in light of the

preceding sign. A sequence that was overly predictable would suggest a repetitive symbolic system
rather than a linguistic text with open possibilities; conversely, a sequence deemed too random
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would lack the structured constraints characteristic of language. Consequently, the Rao study
provided statistical evidence supporting the idea that the Indus inscriptions constituted a form of
writing.

Nonetheless, critics such as Richard Sproat raised concerns regarding the choice of comparative
datasets, the treatment of short inscriptions, and the likelihood that nonlinguistic but structured
symbol systems (such as certain ritual codings) could yield similar entropy patterns.

3.2 Markov Models and Sequential Probability

In addition to entropy, researchers utilized Markov chain models to investigate the transitional
probabilities among signs. N-gram analysis — particularly studies focusing on bigram and trigram
frequencies — revealed that specific signs frequently followed others, indicating syntactic
constraints similar to positional rules found in scripts like Sumerian cuneiform or Egyptian
hieroglyphs.

Rao and Yadav’s subsequent research (2011-2013) developed higher-order Markov models to
replicate Indus sign sequences, demonstrating that the sequences generated reflected the statistical
“look and feel” of genuine inscriptions. This computational imitation bolstered the argument for
structured combinatorial rules that could align with linguistic grammar.

3.3 Network Analysis and Sign Connectivity

By 2012, computational methodologies expanded into the realm of network theory. In this
framework, each sign was regarded as a node, with edges denoting probabilistic transitions.
Research by Yadav et al. revealed that the network of the Indus script displayed small-world and
scale-free characteristics — attributes commonly observed in human languages and complex
information systems. This methodology also facilitated the identification of high-degree hub signs
(those with numerous connections), which might correspond to functional signs like
determinatives or grammatical markers in other scripts.

Additionally, network analysis illustrated sign clusters that tended to appear in particular positions
— such as initial, medial, or terminal — further reflecting structural attributes of writing systems.

3.4 Corpus Standardization and Digital Resources
The shift towards computational methods relied on the existence of standardized corpora. From

2007 to 2014, initiatives such as the Electronic Corpus of Indus Signs and Inscriptions (ECISI),
based on Mahadevan’s sign list, produced machine-readable datasets. These resources enabled the
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replication of statistical analyses and promoted new analytical techniques, including Bayesian
inference for modeling sign evolution and pattern recognition algorithms for sign classification.

3.5 Critiques and Limitations
Despite these advancements, computational outcomes encountered various limitations:

1. Concise Inscriptions — With most inscriptions averaging fewer than five signs, statistical models
were at risk of overfitting or generating misleadingly robust results.

2. Confusion Between Symbolic and Linguistic Patterns — As noted by Farmer and Sproat, some
formalized yet nonlinguistic symbol systems (such as heraldry, heraldic shields, or mnemonic
devices) can exhibit comparable statistical characteristics.

3. Dataset Partisanship — The decision to include or omit variant signs, damaged inscriptions, and
speculative restorations could greatly impact the findings.

4. Risk of Circular Interpretation — Models based on the presumption of language-like features
may inherently lead to language-like results.

The computational and statistical techniques from 2000 to 2015 undeniably propelled the
discussion around the Indus script into new methodological dimensions. They offered measurable
evidence of patterned regularities that were challenging to align with purely random or solely
decorative interpretations. However, the statistical similarity to established scripts, while
intriguing, does not alone confirm linguistic content — thus leaving the overarching issue of
decipherment unresolved.

4.Critiques, Counter-Arguments, and Theoretical Challenges:

While the first decade-and-a-half of the 21st century brought significant technological and
methodological innovation to the study of the Indus script, it also witnessed vigorous debates over
the validity, interpretive scope, and epistemological grounding of these approaches. The arguments
fell broadly into two camps: those emphasizing the script’s potential as a linguistic system, and
those cautioning against what they perceived as methodological overreach and confirmation bias.

4.1 The Farmer—Sproat-Witzel Critique Revisited
The most widely cited challenge to the linguistic hypothesis came from Farmer, Sproat, and Witzel
(2004), whose original thesis—that the Indus script lacked the structural hallmarks of language—

continued to shape discourse well into the 2010s. They reiterated their central points in conference
proceedings and online scholarly exchanges during the 2000-2015 period:
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1. Short Text Length — With a median inscription length of about five signs, they argued that the
corpus was too limited to encode the complexity of a natural language.

2. Lack of Internal Syntax — The absence of recurring phrase structures or clear grammatical
markers was interpreted as evidence against a linguistic model.

3. Social-Symbolic Function — The signs, they contended, functioned as emblematic identifiers
tied to elite and administrative contexts rather than as conveyors of syntactic meaning.

Farmer and colleagues critiqued computational approaches such as those by Rao et al. (2009) for
“reading language into noise,” arguing that statistical similarities between the Indus corpus and
known linguistic systems could arise from non-linguistic symbol systems with constrained
combinatorics.

4.2 Concerns Over Computational Overinterpretation

The rapid rise of computational models post-2009 brought methodological scrutiny. Critics noted
several issues:

1.Corpus Bias — Many studies relied heavily on the Mahadevan concordance, which, while
foundational, reflects editorial decisions and may embed unintended statistical artifacts.

2.Sign Collation Ambiguities — Variations in sign shapes due to carving style, medium, or wear
were often normalized in ways that could distort frequency distributions.

3.Markov Assumption Limitations — First-order and second-order Markov models, while
powerful, risk oversimplifying symbol dependencies in a script that may operate on entirely
different encoding principles.

Vidale (2010) argued that without robust archaeological contextualization, computational models
risked becoming abstract exercises detached from the material realities of the Harappan
administrative system.

4.3 Theoretical Caution in Epigraphic Comparison

Some scholars warned against uncritical analogies with other ancient scripts. The temptation to
apply the rebus principle or syllabic models from early Sumerian, Egyptian, or Mesoamerican
systems was criticized for overlooking the possibility that the Indus script represented a unique
semiotic system. Kenoyer (2013) highlighted the danger of “script universalism”—assuming that
all sign systems must be phonetic—emphasizing that certain emblematic systems in complex
societies functioned without direct linguistic encoding.

4.4 Counterpoints to the Non-Linguistic Hypothesis
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While critiques were forceful, they also prompted robust rebuttals. Parpola (2010) and Mahadevan
(2014) countered that brevity alone does not preclude linguistic content; personal names, titles,
and religious epithets—if these were the main inscriptional content—would naturally produce
short texts. Moreover, the presence of sign ligatures, diacritics, and ordered positional constraints
was argued to reflect an underlying grammatical logic, even if abbreviated.

Statistical linguists noted that entropy patterns consistent with linguistic systems are not easily
produced by purely emblematic symbol sets, especially when tested against randomized control
datasets.

4.5 The Epistemological Divide

By 2015, the Indus script debate had evolved into a deeper philosophical question: what constitutes
“decipherment” in the absence of bilingual texts? The pictographic—syllabic—nonlinguistic triad
was no longer just a classification issue but a reflection of broader methodological commitments.
Those favoring the linguistic hypothesis stressed the script’s structural regularities, possible
Dravidian connections, and cross-cultural semiotic parallels. The skeptics emphasized material
context, brevity, and the dangers of pattern overfitting.

In many ways, this period cemented the contours of the debate that continues today—between the
cautious empiricism of the archaeological materialist approach and the interpretive optimism of
the philological-computational alliance.

4. Critiques, Counter-Arguments, and Theoretical Challenges:

Although the early 21st century saw remarkable technological and methodological advancements
in the study of the Indus script, it also experienced intense debates concerning the validity,
interpretive breadth, and epistemological basis of these approaches. The discussions broadly
divided into two perspectives: one that focused on the script's potential as a linguistic system and
another that warned against perceived methodological overreach and confirmation bias.

4.1 Revisiting the Farmer—Sproat-Witzel Critique

The most frequently referenced opposition to the linguistic hypothesis originated from Farmer,
Sproat, and Witzel (2004), whose initial argument that the Indus script lacked key linguistic
features continued to influence discussions throughout the 2010s. They reaffirmed their main
points in conference proceedings and online academic exchanges during the 2000-2015
timeframe:
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1. Brief Text Length — Their argument maintained that with a median inscription length of about
five signs, the corpus was too limited to convey the complexity inherent in a natural language.

2. Absence of Internal Syntax — The lack of repetitive phrase structures or clear grammatical
indicators was interpreted as evidence against a linguistic model.

3. Social-Symbolic Role — They argued that the signs served as emblematic markers associated
with elite and administrative contexts rather than as vehicles for syntactic meaning.

Farmer and colleagues criticized computational methods like those of Rao et al. (2009) for "reading
language into noise,"” suggesting that the statistical correlations observed between the Indus corpus
and known linguistic systems could result from non-linguistic symbol systems characterized by
limited combinatorial possibilities.

4.2 1ssues with Computational Overinterpretation

The swift adoption of computational models following 2009 prompted methodological skepticism.
Critics identified several concerns:

1.Corpus Bias — Numerous studies heavily depended on the Mahadevan concordance, which,
though foundational, reflects editorial choices and may contain unintended statistical artifacts.
2.Variability in Sign Collation — Variations in sign shapes due to carving technique, medium, or
wear often underwent normalization in ways that could skew frequency distributions.
3.Limitations of Markov Assumptions — First-order and second-order Markov models, while
effective, risk reducing symbol interdependencies to overly simplistic terms in a script that may
utilize entirely different encoding methods.

Vidale (2010) contended that without thorough archaeological contextualization, computational
models could become abstract exercises that are disconnected from the tangible realities of the
Harappan administrative system.

4.3 Theoretical Caution in Epigraphic Comparisons

Some researchers cautioned against uncritical comparisons with other ancient scripts. The
inclination to apply the rebus principle or syllabic frameworks from early Sumerian, Egyptian, or
Mesoamerican systems was criticized for failing to consider that the Indus script might represent
a distinct semiotic system. Kenoyer (2013) underscored the risks of “script universalism”—the
assumption that all sign systems must be phonetic—asserting that certain emblematic systems
within complex societies could operate without direct linguistic encoding.

4.4 Responses to the Non-Linguistic Hypothesis
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Even though critiques were strong, they also sparked effective counter-arguments. Parpola (2010)
and Mahadevan (2014) responded that brevity does not eliminate the possibility of linguistic
content; personal names, titles, and religious epithets—if these formed the primary content of
inscriptions—would naturally result in short texts. Additionally, the presence of sign ligatures,
diacritics, and specific positional constraints was argued to suggest an underlying grammatical
structure, even if condensed.

Statistical linguists pointed out that entropy patterns typically observed in linguistic systems
cannot be easily replicated by purely emblematic symbol sets, especially when compared against
randomized control datasets.

4.5 The Epistemological Divide

By 2015, the discourse surrounding the Indus script had evolved into a more profound
philosophical question: what defines “decipherment” in the absence of bilingual texts? The
pictographic—syllabic—nonlinguistic triad transitioned from being merely a classification problem
to reflecting broader methodological philosophies. Proponents of the linguistic hypothesis
emphasized the script’s structural consistencies, possible Dravidian connections, and inter-cultural
semiotic parallels. The skeptics highlighted the importance of material context, conciseness, and
the risks associated with pattern overfitting.

This era largely defined the outlines of the ongoing discussion—between the careful empiricism
of the archaeological materialist perspective and the interpretive hopefulness of the philological -
computational partnership.

5. Synthesis — Towards a Unified Decipherment Framework:

By the middle of the 2010s, discussions surrounding the Indus script had reached a stage of
intellectual saturation: while new data sets and computational models were being introduced, so
too were opposing arguments and an emphasis on epistemological caution. This conceptual
deadlock prompted a transition from binary viewpoints—Iinguistic versus non-linguistic—
towards more integrative models that aimed to harmonize the material, statistical, and semiotic
evidence.

5.1 Beyond Binary Views: A Multi-Modal Hypothesis
A growing number of researchers began to suggest that the Indus script might not fit neatly into

the classifications established for other ancient writing systems. Rather, it could incorporate
several functional modes:
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1. Pictographic Layer — transmitting symbolically shared cultural referents (such as animals,
objects, and abstract designs) recognizable to all members of Harappan society, operating in a non-
phonetic, mnemonic role.

2. Phonetic/Syllabic Layer — potentially existing in selected inscriptions, encoding proper names,
religious phrases, or administrative information.

3. Logosymbolic Layer — where signs acted as identity indicators (such as clan affiliations, office
titles, or commaodity categories) within bureaucratic or ceremonial settings.

This multifaceted model recognizes that scripts may arise from a blend of symbolic and phonetic
origins, suggesting that the Indus system could have functioned in an environment where
emblematic and linguistic expressions coalesced.

5.2 Archaeological Contextualization

Any holistic framework, scholars emphasized, must remain grounded in material context. This
entails:

1.Spatial Distribution Analysis — charting the variations of signs across different sites to uncover
regional administrative or linguistic variations.

2.Differentiation of Seal and Tablet Functions — acknowledging that seal impressions, pottery
graffiti, and copper plate inscriptions may have had unique communicative functions.
3.Chronological Stratification — taking into consideration variations in the usage of signs
throughout Early Harappan, Mature Harappan, and Late Harappan periods.

Vidale (2015) and Kenoyer (2014) argued that without embedding the signs within their
archaeological "life histories,” any claim to decipherment risks becoming a theoretical endeavor
void of substance.

5.3 Synergy Between Computational and Ethnographic Approaches

The mid-2010s witnessed a push for integrating computational linguistics with ethnographic
insights:

1.Computational Aspect — enhancing entropy models, experimenting with deep learning to
visually categorize sign variants, and simulating possible sign grammars.

2.Ethnographic Aspect — exploring current South Asian and tribal emblematic systems (such as
branding marks, kolam designs, and ritual symbols) as parallels for understanding how hybrid
symbolic and phonetic communication could function.
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The synergy involved utilizing computational techniques to identify structural restrictions while
employing ethnographic perspectives to interpret their potential social roles.

5.4 Advancing Towards Probabilistic Decipherment

In light of the absence of bilingual texts, some researchers advocated for a probabilistic approach
to decipherment—not aiming for a singular definitive "translation" but constructing models that
assign probabilities to various interpretations of a sequence of signs. This Bayesian or ensemble-
based method resembles techniques utilized in genetics and Al: integrating diverse, partially
independent sources of evidence to converge on the most plausible theories.

5.5 Evolving Decipherment Philosophy

By 2015, the nature of the discourse was subtly shifting. The objective was no longer exclusively
framed as “deciphering” the Indus script, but rather comprehending how the Harappans encoded
and conveyed meaning—regardless of whether that involved a complete linguistic structure. This
shift facilitated collaboration among scholars from fields such as archaeology, linguistics,
computational science, and semiotics, without committing to mutually exclusive stances.

In essence, the unified framework accepts that:

1.The Indus signs likely conveyed both symbolic and linguistic information, although in varying
degrees depending on the medium and context.

2.Decipherment is a process of narrowing down possibilities, not merely a one-time achievement.
3.Contextual archaeology and computational modeling are not opposing methodologies but rather
complementary perspectives..

6. Conclusion and Future Directions:

The exploration of the Indus script holds a distinct significance within the field of decipherment:
it serves as both a captivating enigma for archaeology and a cautionary example for linguistics.
After over a century of research, several important conclusions have emerged:

1. Importance of Material Evidence — The archaeological context provided by seals, tablets,

pottery markings, and copper plates is essential; any statistical or linguistic assertions may lack
relevance if they disregard the social and economic contexts of Harappan life.
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2. Existence of Structural Constraints — Computational studies indicate patterns—such as non-
random arrangements of symbols and specific sign frequencies—that imply a degree of organized
communication, even if it does not represent a fully phonetic writing system.

3. Multiple Functions of the Script — The script likely functioned on various levels—ceremonial,
symbolic, and potentially administrative—suggesting it operates as a hybrid of symbolic and
phonetic systems rather than one unified writing style.

4. Challenges of Direct Decipherment — The lack of bilingual texts and the brevity of existing
inscriptions inherently limit the extent to which purely linguistic analysis can progress.

6.1 A Pragmatic Research Philosophy
Considering these limitations, a practical methodology underscores:

1.Gradual Interpretation — Focusing on understanding functional categories (such as personal
identifiers, roles, and goods) rather than striving for complete text translations.
2.Interdisciplinary Collaboration — Integrating computational linguistics, archaeology,
epigraphy, and ethnography in research initiatives.

3.Clear Communication of Uncertainties — Effectively conveying degrees of confidence in
proposed interpretations to prevent the risks associated with over-interpretation.

6.2 New Technological Avenues
The coming decade presents exciting methodological developments:

1.Advanced Imaging & 3D Scanning — Facilitating accurate documentation of sign variations and
wear patterns, potentially uncovering usage histories.

2.Deep Learning for Visual Analysis — Training Al systems to recognize subtle differences in
signs and stylistic changes across numerous artifacts.

3.Trade & Symbol Flow Network Modeling — Employing graph theory to illustrate the movement
of particular signs and clusters of signs throughout the Harappan urban landscape.

6.3 Collaborative Global Initiatives

The most fruitful endeavors will emerge from international partnerships that combine:
1.Comprehensive Databases — Mitigating the fragmentation of sign inventories that has hindered
earlier studies.

2.Standardized Encoding Systems — Promoting reproducibility in computational analysis.

3.0pen Peer Review of Theories — Allowing for extensive evaluation of claims before they are
accepted into the academic or public domain.
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6.4 Toward a Cultural Interpretation

In the end, the objective may lean more towards reconstructing the cultural framework of Harappan
communication rather than solely “deciphering” the Indus script in a restricted linguistic aspect.
This entails comprehending:

1. The types of information that were significant for the Harappans.

2.The ways in which authority, identity, and memory were conveyed through signs.

3.The reasons some motifs continued while others changed or vanished.

By approaching the issue as a matter of cultural interpretation, researchers can create a more
nuanced understanding of Harappan society, even in the absence of a Rosetta Stone equivalent.
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