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My respects to the Legend



Preamble
 The Harappan Script has not been deciphered.
 There are primarily two approaches:

 Search for the rules of writing (grammar) that is driven by a computational approach 
 Search for meaning through the association of signs to physical entities. 

 We know a large part of the grammar. We know:
  Relative ordering and sequencing of signs 
 Signs begin a string.
 Signs that end a string
 Signs that come in the middle.
 Clustering of sign groups.

 All known attempts to interpret the writing have been demonstrably unsatisfactory – they 
are often internally inconsistent or inconsistent with the grammar.  

 We now need to think afresh about the Harappan writing. That is the emphasis of this 
talk. 3



The Harappans
 Harappan cities from the largest urban complex that flourished in the Western Part of the Indian Subcontinent between 7000 

and 1700 BC. 
 Their urban phase goes from 2500 BC to 1700 BC. 
 They disappeared in a non-violent manner.
 It was larger than all other cultures of that period put together. 
 It was spread over a million square kilometres and traded with West Asia.
 It was highly standardised across this entire region with

1. Characteristic written materials and seals

2. Beads and other jewellery

3. Standardised architecture and brick sizes in the ratio of 1 x 2 x 4 and cross brick building style. 

4. Indoor water closets and water management system

5. Planned towns with citadels, platforms and podiums, specific burial patterns

6. Standardised Weights, parallel-sided blades 

7. Copper and bronze articles 4



The Miniatures
 The medium of choice for expressions is miniatures about 1.5 to 15 cm in 

size.

 The miniatures seem to have been used for a large variety of purposes.

 Several interesting themes on the objects.

 Almost all the written material is on the miniatures.

 Many seals have a holder at the back suggesting that it could have been 

used as a rubber stamp or tied up in strings. 

 But duplicates are rare.

5
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Wheeler on Harappan Miniatures
“... IT WOULD BE NO EXAGGERATION TO DESCRIBE THEM AS LITTLE 

MASTERPIECES OF CONTROLLED REALISM, WITH A MONUMENTAL 

STRENGTH; IN ONE SENSE OUT OF ALL PROPORTIONS TO THEIR SIZE 

AND IN ANOTHER ENTIRELY RELATED TO IT...”

Wheeler, 1931
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But their love for miniature was far 
wider



Complex designs
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Sitabra Sinha et al.



Pieces that don’t fit – 2: Unusual animals
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Seals with writing

10
CISI, www.harappa.com



Why seals?
 These miniatures have several advantages

 They are easy to carry
 They are easy to make under expert training. 
 They are largely tamper-proof. 
 They are difficult to recreate or replicate except with extensive 

training. 
 THEY ARE EXPLICIT PROOF OF CENTRALISED TRAINING AND 

ADMINISTRATION.

 But in the absence of evidence of standing armies, such a course 
must have been developed by consensus.

 That itself speaks a lot about the Harappan Civilisation. 11



About the written material
 The seals are a masterful combination of:

 Artistic imagination
 High degree of precision
 Creative technology
 Objective clarity
 A fascinating ability to express themselves almost exclusively on this 

medium.
  Nowhere in the entire human race do you find this obsession with 

miniatures. 
 Mesopotamia has circular miniature seals that predate the Harappan Seals but 

the two seem to be independent developments.
12
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Writing and language
 A formal Script formally encodes information.

 We encounter Writing as a method of coding information.  

 Harappan writing was probably invented to aid memory, mark ownership etc.

 The Harappan writing was not invented to express ideas in and thereby not bound to a specific form of 
language. 

 Language and scripts have complex relations. The two can be independent of each other. You can write 
Hindi in Devnagari, Roman or Urdu scripts.

 A writing system can code multiple languages in the same script.

 Its use to express ideas is a later and important evolution, just as commercial arithmetic precedes 
mathematics.

 Writing evolves.

 THE FIRST MISTAKE WE MAKE IN INTERPRETING THE WRITING IS TO ASSUME A RELATION 
BETWEEN SCRIPT AND LANGUAGE AND ASSUME THAT IT REPRESENTS INFORMATION IN A SINGLE 
LANGUAGE.
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Gadgil, M., Joshi, N.V., Shambu Prasad, U.V., Manoharan, S. and 
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Why write?
 “The practice of writing and the development of a coherent system of 

signs, a script, is something which is seen only in complex societies… 

Writing … is a feature of  civilisations.” - Colin Renfrew 

(Archaeology and Language, 1857)



Speculations on the Harappan writing
 In the context of the Harappan, it could have served the following purpose:

 Tags for securing goods/storage rooms in trade

 Identification mechanism for material/ manufacturers/ individuals/ quantity.

 Tokens as primitive coinage for the exchange of goods and administration 

of labour – a more sophisticated barter but pre-currency system.

 Religious purposes such as amulets for protection

 The medium they used was temper-proof and durable.

 Harappan clearly did not have a monolithic usage.
16



We do know a lot about Harappan writing
 The writing is highly ordered with flexibility similar to that of the linguistic scripts.

 They wrote from right to left, which may be due to the ease of reading what was written – if 
you were marking using your left hand and putting pressure with your right hand. 

 It is always in small strings of an average of 5 signs.

 We know that the transition from potters’ marks to the complete script was rather swift.

 It disappeared as swiftly as it appeared.

 The writing was highly standardised across the entire region of Harappan Civilisation. This is 
true in the following aspects
 The sign designs are very similar.

 The medium of writing is very similar.

 The sequencing of texts is very similar.

 The signs that seem to have been used only locally are few and rare. 18
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v

Stage 1 and 2

7000 to 3200 BC

Possehl (2002)
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Writing and Civilisation
• Writing is a hallmark of Civilisation.
• It requires several changes in the very nature of civilisation.
• Cultures, precursors to civilisations receive information from many experiences.
• These are often organised randomly to store information.
• The associations are not linear and are often comparative.
• This gives to what is called the Inductive logic.
• As cultures become civilisations, they become more linear in thinking and 

deductive in organising information.
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Stage 3 

Early Harappan
(Ravi phase) 

3200 to 2800 BC 

Pot marks

Possehl (2002) & Kenoyer (2006)

Writing of a culture – 
non-linear and symbol 
selection in a 
disordered manner.

Note: some symbols 
may also have been 
mistaken for random 
scratches



Stage 3

Early Harappan (Kot Diji phase)
2800 to 2500 BC

22
Possehl (2002) & Kenoyer (2006)

Harappan script appears for 
the first time ...

Writing at the 
beginning of the 
phase of civilisation, 
Ordered with 
evolved symbols 
with variants for 
more subtle ideas 
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Stage 4

Peak of Harappan Urban
2500 to 1900 BC

Formal, well 
defined writing 
system of a 
civilisation.

Formally 
identifiable 
grammar

Unsupervised 
computer 
learning can 
identify the 
patterns in the 
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Kot Diji phase 2800 to 2500 BC

Kenoyer (2006)

Harappan Script 2600-1900BC

Mahadevan (1977)
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Parpola

http://www.hindunet.org/hindu_history/sarasvati/html/Cultob~2.jpg
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Mahadevan’s list of signs
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Relative use of symbols with 
place

Fractional appearences of symbols
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What this tells
• It is clear that the Harappan Civilisation developed in isolated groups and isolated 

development of the residential clusters.

• But these were clearly in close contact with each other.

• Yet the writing and other cultural parameters are highly standard with only a small 
variation from region to region.

• This indicates a high level of standardisation that demands standardised 
administration.

• The culture was spread over greater than a million square kilometres and also traded 
with West Asia.

• This is not easy to achieve. How they achieved this is a dilemma. 
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The difficulties
• The problems with decipherment are manyfold

1. Writing is cryptic – there are no longer text and surprisingly few cases of the same 
writing. 

2. We don’t even know if it is linguistic and the underlying language if any, is 
unknown.

3. But syntax has the same flexibility as language.
4. The writing is highly standardised.
5. No bilingual text has been found.
6. We have no literary data (even from later memory) of the culture, its rulers etc.
7. There is no clear evidence of continuity between the Harappan and later cultures.
8. More than 100 attempts to assign ‘instinctive’ meaning to some signs as a starting 

point have all ended up with an internal contradiction.



30

Harappan script is mathematically shown  to be  
highly structured and similar to be at least a  
formal  language, if not a natural language!

We know how to write in Harappan script, even if 
we do not know how to read it!



So what is it?
 The interpretations have varied from:

1. Dravidian – I Mahadevan, A Parpola, B Wells and several others

2. Labels – tags, item or people identifiers, promissory notes or 
religious tokens

3. Numeric – B V Subbarayappa

4. Random – Farmer 

5. Sanskrit – S Kalyanaraman
 NONE OF THESE ARE CONSISTENT WITH THE SYNTACTIC ANALYSIS.  

31



The story so far
 The writing was a highly coordinated activity suggesting centralised teaching centres. 

 Flexibility in writing is similar to that of linguistic writing. 

 Long distance trade would be one obvious purpose – this would explain the need for near 
linguistic writing that is understood by all – “Sending rice to Mohenjo Daro” – kind of 
sentences. 

 This would explain the need for near linguistic flexibility.

 It is unlikely that the writing includes literary works. 

 The relation between the motifs and the written material is unclear. 

 The script was used for expressing heterogeneous information but using highly 
standardised grammar across space and time.

 The Harappan script had multiple uses and conveyed fairly sophisticated information 
cryptically across vast regions through specialised writers. 

32



Possible Usage
Commerce

 ✓ Mercantile  Monetary✓   long distance trade ✓  Accounting✓  ✓
Stock keeping  Taxation✓

Religion
✓Worship or homage  Folklore ✓

Administration
✓Royalty and royal decree  Geography or geography✓  Land record✓

Personal identity
 ✓ Identity  Names and visiting cards ✓  Memory aid✓

33



Understanding writing
 Writing involves cognitive and physical processes to translate information (or thoughts) into symbols for 

reference over space and time.

 It is highly sensitive to the information it wishes to convey. Why would Indian languages need a word for 

Snow?

  A system of writing relies on many of the same structures as the knowledge it represents, with the added 

dependency of a system of symbols. 

 A written language may take on characteristics distinctive from the spoken language.

 Writing is a series of physically inscribed symbols. The interpreter or activator of a text is critical to this 

coding.

 Writing systems do not themselves constitute languages; but a convention that is meant to inform other 

humans separated by time and/or space. A commonly agreed convention is central to this.

 WE NEED TO GET A BETTER HOLD ON THE WAY HARAPPANS WERE THINKING RATHER THAN BEHAVING. AND THIS IS 

EASIER SAID THAN DONE. 34



Path to decipherment?
 Archaeologists have given us data to work on but not enough to decipher it easily.

 We now have some idea of its syntax.

 We need to understand the context of sign modifications. 

 We need to understand the context of the signs with respect to other entities on written 
material. 

 It will have to be put in the context of other cultural aspects of the Harappan 
Civilisation. 

 MOST IMPORTANTLY WE NEED TO UNDERSTAND THEIR MINDSET AND THE 
NATURE OF THE CIVILISATION. 

 We have not approached the problem from this angle.
35



Some paths to moving forward
 By now it is clear that 

 The writing is grammatically precise and versatile.

 The signs seem to be a mix of individual and compounded signs.

 It has the flexibility of linguistic writing. 

 We know the grammar or syntax but not the meaning.

 But we do not know if the writing is non-linguistic, linguistic or multi-linguistic!

 No current model comes even close to an answer to what they wrote. 

36



The writing
 We know that the writing has

 Very clear syntactic structure

 The signs that would have normally been assumed to be numerical signs (such as vertical 
strokes) clearly were not used for numbering. Their appearance, their lack of continuity

 There seems to be a complex relationship between the writing and the animal motifs. 

 Similarity with later writing (or languages) like Dravidian or Sanskrit is difficult to establish.

 100+ interpretations of writing vary from random, to numeric only, to various known or unknown 
languages. 

 All of them fail to meet the strict criteria for using of the signs in terms of the sequencing of 
signs.

37

"Number" Sign no Occurrence
1 86 149

1a 97 91
1b 98 88
2 87 365

2a 99 649
2b 100 29
2c 101 1
3 89 314

3a 102 16
3b 103 30
4 - 0

4a 104 70
4b 105 2
5 0 0

5a 106 38
5b 107 6
6 - 0

6a 108 3
6b 109 38
7 - 0

7a 110 6
7b 112 70
8 - 0

8a 114 7
9 - 0

9a 115 1
9b 116 2
10 - 0

10a 117 1

Number of strokes
1  1a 1b 2  2b2c 2d 3  3a 3b 4  4a 4b 5  5a 5b 6 6a 6b 7 7a 7b 8 8a   9  9a 
9b 10 10a
    328         1044         360           72           44           41         76          7        3  
             1

Frequency of occurrence of signs with different strokes



Correcting a bias in the design of the 
corpus

 Researchers have been biased by the way in 
which the corpora are made – keeping 
“similar looking” and not by frequency.

 We instinctively assume in general that the 
sign n is more important than sign n+x. 

 As can be seen from the figure on the right 
the usage is very different.

40

Signs used more than 75 times (38 signs)

  Group Most fre sign Used 
Number 
of signs 
in group

Overall Ratio Rank by 
usage

Ranked 
by total 
no of 
signs

5Fish 7, 9, 14, 18, 31 5 18 0.278 1 9
2Stroke 2,6,8, 22, 23, 36 6 47 0.128 2 2
3Diamond 3, 15, 21, 3 25 0.120 3 7
1Jar 1, 4, 13, 20, 30 5 44 0.114 4 4
6Curve 16, 24, 33, 34 4 38 0.105 5 5

8
Open 
curve

17, 32, 38
3 38 0.079 6 6

4Lambda
5, 10, 11, 12, 27, 
37 4 52 0.077 7 1

7Man 19, 25, 32 3 46 0.065 8 3
9Crab 29, 1 25 0.040 9 8
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 Frequency of different  Harappan symbol sets
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The Synonyms path
 Synonyms can be:

 Linguistic synonyms (words with similar meanings).

 Grammatical synonyms – words that mean completely different things – but are grammatically identical.

 Synonyms that look different because they may refer to tense – past present future.

 For example:

 I have food (to eat) or I have chocolate (to eat) – the difference is that the entity is different but in the 

context of eating.

 I have clothes (to wear) I have no clothes (to wear!) – grammatical synonyms

 I have food (to eat) and I had food – the difference in tense.

 Within this lies a pattern that can reveal some of the patterns in writing and GIVE MORE 

CONSTRAINTS ON FUTURE DECIPHERMENTS.

 It should also be noted that the writing was almost certainly not for a single purpose only.

 HOWEVER NO TWO SYNONYMS ARE IDENTICAL – it would be a waste or resources

42



Repeating and complex signs and signs with 
add ons

 Repeating signs
 In many cases we have seen that the same sign repeats itself as a pair and even at different 

locations within a text. 

 Which are the signs that show these characteristics and why?

 Complex signs
 While some signs are roots, many signs seem to be an addition of two or more other signs. 

 This is not short-handing and the composites appear in different environments.

 These need to be isolated and studies

 Sign add-ons
 There are several elements that are clearly not signs but value additions to the signs.

 They also appear on a few signs and these need to be identified. 
43



Sign merging and sign additives

44



Clusters of data
 Computationally we know that the Indus 

writing can be separated into 9 different 
clusters.

 The sign frequency distribution is different 
in different sets.

 This is a major clue to identify different 
types of information that is currently 
grouped as single information.

45



One possible way forward
 Take signs and their additive components.
 Take a look at signs that are conjunctions of signs.
 Make a master list of original signs that appear with additives and in conjunctions.
 Study the sign sets that the computer identifies as synonyms. These are grammatical 

synonyms. In “I eat” and “I  drink” are grammatical synonyms but their meanings are 
different.

 Look at the environment in which different variants appear.
 Look for the environment of signs and repeated sign patterns.
 List signs and sign pairs that appear in the 9 different groups. 
 Look for possible models where information is stored for any of the possible uses.
 Look for possible methods of centralising the writing. 

46



Conclusion
 We have a limited amount of data and no bilingual text, we cannot use brute force 

methods to decipher the script.
 We will have to understand the wider context of the writing rather than look at each 

symbol as a singular representation of information.
 Currently our ignorance of a lot of subtle aspects exceeds our broad understanding.
 These subtleties include understanding of:

  Clustering sign
 Sign merger
 Sign additives
 Relation to the animal motif 

 We need to understand the Harappan people better before we can address the 
question of what they wrote.

47



At this stage, our ignorance exceeds our 
understanding.

We just do not understand the Harappan 
People.

We are very biased by our present perspective, 
which assumes that they were socially similar to 

us.

That seems to be a poor assumption.
48
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Welcome to a problem. 

Thank you for listening.



The End!
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