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When you read literature, what mental images

come to mind?

We consider structure, segmentation, connection etc---

Or we feel change in mood, tempo, intensity etc ---
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Merits of Visualization

- Make it easy to share ideas and images

- Helpful for organizing, assembling and arranging one’s own
thoughts

- Uncovering uncertain facts that even one may not be sure

- Develop thoughts and facilitate discussion



Perspectives of the study of the Maitrayani Samhita (MS):
Two main focuses

Internal construction Relationship among MS,
(layer structure, KS and TS, and
connection between the

chapters) of the MS, and the change of the

relationship of the texts

history (process) of its
composition

e <7




The visualization of layered structures is both
fundamental and ultimately ideal.

Amano (2014-2015)

,Zur Klarung der Sprachschichten

In der Maitrayant Samhita”

Case study for only four chapters of

the MS

4 Sacrificer’s duty

5 Daily worship of fires
6 Establishment of fires

/ Re-establishment of fires

O Mantras, die 1m entsprechenden Mantra-Teil belegt sind:
Mantras, die im Mantra-Teil nicht belegt sind (s. unten Anm. 15):
)¢ Mantras, die im Mantra-Teil eines anderen Kapitels belegt sind.
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Visualization of Layers: making blank map and
marking appearances

- Quantify the number of
sentences or words and draw " & ol
a map (one line corresponds | T T

to one chapter) {
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.........................

- Mark the places showing e e



Research of contents: lineage of mythology

Myths in which the gods
and the Asuras play the
leading role

Myths in which Prajapati
(the Creator God) plays
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Research of linguistic phenomena and style of description
Different expressions of ritual prescription
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Research of linguistic phenomena and style of description
present indicative in ritual prescription

O present indicative

describes established
procedures;

frequent use in I 4 and
| 5 can indicate
advanced stages of
arrangement of ritual.

14

=

-

PN O © T R
O O o
| o o ©2 27
. 00 o0 O “QIQ
Q T
I & Yo R A
S
CIS[)O oo , O 7
| O S st o s
o o s e O
L T S S— o S © R o 1 © S o M o S S
O o oo
s  oE—T |
O O e
________ ST T
____________________ O I A



Visualization of Similarity (similarity to the KS)




Amano (2019) in Living Tradition of Vedas

MS Il 1-4 kamya-isti (vegetarian
sacrifice according to wish)

nirvapet and yajayet in the MS 115  kamya-pasu (animal
Kamya-Isti Chapter of the e : :
Maitriyant Sathhita sacrifice according to wish)
Tradition and Practice
in the Old Vedic Ritual Literature

- Kyoko AMANO :
(Research Fellow of Japan Society for the Promotion of Science) | | 1 - 2 are d |ffe e nt frO M | | 3 - 4— .

Kyoto University, JAPAN ] . . . .
11 5 is quite new (imitating Il 1-4).



- description of ritual practice

11 1-2
describe a lot of
ritual praxis

Il 3-4
include
explanations
about mantras
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Effective for stratifying the descriptions
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Extended the object to all prose chapters of the MS, KS and TS.

It became possible to compare all chapters of the MS, KS and TS.

logical : narrative
MS KS TS

MS K5 (M5 parallsl) Ts (M5 pamllel)
Pesmisertoeomaea = = = =
T i ] == I o e - —
T B N ] e 1 -
o ——— e = | [ =2t
E‘EE- mEEmSEE - e e——— : |_i§|| - i |_:"_
P e e | [ e
%- i EE_E g SEEEEEETEES g

? ] L 5 E -- I [_l L bt --l__._._._[_._'_—
=TT | = 1 H - = .1'“ H];[ i i~ ] f [:IT_
T - - || = I - k= |

g = E mom ey [ ] e ==




ha vai

TS

KS

MS

(MS parallel)

T3

(MS parallal)

K5

HK

4 H bl e
b fu| |9 pmm) [mm

1

i

HHE

b i
S

i




ha sma ... aha : ha ... uvaca
“He used to say” “He said”

MS TS

A\
w

| | . = =T 0 - 1 s e | |8 ¢ m—
T | o .- O o | | 1+ S—
1 ———— | I [TE 1® 17':
T ) — .3 O e [ e 1 w1 2]
T = il 1 - T 1 [EI
e : B | =] HH ]
aea — e e - — =
H 1 o= A -
RN I_f T ooy
|z E - : : ":‘ Jf—f:l EE | B S m——

- Wy _

- el 4] =TT

%—-—-—-—’ E | = = -—] E i - ==
P = = | B2 | =
LI . | O B TTxT ||- 1 - | = ot
| miara 1 = N | ] o= |;g;r — 1 1 I I |-‘H
F‘& l_‘ ELE] 1 L E:I - |—-—“H
T = = O — Lo =

Effective for comparing the MS, KS and TS.
But too much time-consuming and manpower-demanding!



VL2

Visualization of Linguistic Layers in Vedic Literature

Creating distribution maps automatically using XML/TEI data.

Simple idea: making blank map and marking appearances
Simple yet highly adaptable!

to any issue: contents, vocabulary, grammatical
form, syntactic construction, description style etc---

to any text corpus constructed as XLM/TEI data
(regardless of quantity, genre, language)



Case study:

- prose chapters of the Maitrayani Samhita | — Il (data for Ill -V is
not complete)

prose parts were selected (mantra parts inserted in prose parts
were excluded):

1.4.5-15 Sacrificer 2.1.1-12  Sacrifice
1.5.5-15 Daily worship 2.2.1-13  according to wish
1.6.3-13 Establishment of fires 2.3.1-3+2.3.5-7+2.39

1.7.2-5 Re-establishment of fires 2.4.1-6 + 2.4.8

1.8.1-9 Daily offering

1.9.3-8 Caturhotar (Sattra) 2.5.1-11 Animal sacrifice
1.10.5-20 Seasonal sacrifices according to wish
1.11.5-9 Chariot race




Case study 1: Myth narrated in imperfect tense

- Chapters have preference of mythological explanation or philosophical/
cosmological explanation, this possibly reflects the lineage and the

chronology (the development stage of ritual philosophy). Amano (2014-15)
and (2020).

Mythological explanation:
“Three offerings are offered, because the gods offered three offerings.”

Cosmological explanation:

“Three offering are offered, because these worlds are three (heaven,
atmosphere, earth).”

Purpose of examination of imperfect: to recognize chapters preferring

mythological explanation and chapters not preferring mythological
explanation.



Case Study 2: sentence describing the result of ritual action,
with eva + aorist and with vai + etad + aorist

Sentences describing the result / effect / benefit of ritual actions

eva (indecl.) + present indicative

eva (indecl.) + aorist

vai (indecl.) + etad (pronoun n.sg.acc. ,,in this way“) + present indicative
vai (indecl.) + etad (pronoun n.sg.acc. ,,in this way“) + aorist

tad (pron.n.sg.acc. ,therefore”; in the 1st position) + present

tad (n.sg.acc.; in the 2nd position) + present

tena/taya (inst. of tad ,with that”; in the 1st position) + present
tena/taya (inst. of tad; in the 2nd position)

ha + present

ha vai + present etc...

These are almost equivalent.
Choice from these types can indicate linguistic feature of the chapter. 20
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Case Study 2: sentence describing the result of ritual action,
with eva + aorist and with vai + etad + aorist

eva + aorist
(1.6.6:95.15) rucam evainam ajigamat (3. sg. aor ind. gam “go”)
He has made him go to shine.

va etad + aorist
(1.4.5:52.12) devata va etat purvedyur agrahit (3. sg. aor. ind. grah ,,grasp”)
He has grasped the deities the previous day in this way.

22



VL? :Visualization of Linguistic Layers
in Vedic Literature

Database of Maitrayani Samhita (MS)

VL2 of MS: the distribution of a certain word
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MSA T DimpfdD 53 #

VL? :Visualization of Linguistic Layers
in Vedic Literature

Database of Maitrayani Samhita (MS) =

sentenceS EFE LV-MSOHE

Code Blame

@The number of words and sentences
from each subsection of the MS '
@Creation of a dictionary for the
words themselves, based on LemmalD
BA list of words and their

conjugations (Tense, Singular/ Plural, LR R seemen T
etc.) e oy
@A list of Sentence-Word e e e

e - - _ Lemmald
LemmaId=217522 |0ccId=4894241|Unsandhied=accha | IsMantra=True

Oliver Hellwig: Digital Corpus of Sanskrit (DCS). 2010-2022.

https://github.com/OliverHellwig/sanskrit/tree/master/dcs/data/conllu/fil
es/Maitr%C4%81ya%E1%B9%87%C4%ABsa%E1%B9%83hit%C4%81




@M The number of words and sentences from VL2 of MS

each subsection of the MS fo"
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VL? :Visualization of Linguistic Layers in

Vedic Literature

Maitrayanisamhita

1 pe g chapter_id g chapter g sent_
73l impf 12437 1.1.4
- . . el imof 12437 1.1.4
L.l..-' O|I\||'EI’HE||WIQ i 4 [ 12456 1.1.10
Gl impf 12456 1.1.10
6 [ 12464 1.1.13
Al imof 12491 1.2.5
8 [ 12491 1.2.5
. ' . . El i mpf 12498 1.2.6
rch Oliver's Digital Corpus of  #= .
Sea 11 [ 12498 1.2.6
12 O 12498 1.2.6
. 13 [l 12514 1.2.9
Sanskrit (DCS) database and g o
15 [ 12526 1.2.13
16 [ 12542 1.2.15
t t d t h th th 17 O 12550 1.2.17
eX raC a a On W e er e 18 [ 12556 13.1
19 [ 12946 1.3.19

Al impf 12950 1.3.20

following three conditions appear #- =
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653389
653389
653510
653510
653564
653704
653711
653733
653733
653734
653736
653856
653864
653968
654021
654084
654132
654256
654260
654328
654363
654364

130 vesaya vam karmane vam sukrtaya vam devir apo 'greguvo 'greniyo 'gre 'sya yajf
130 vesaya vam karmane vam sukrtaya vam devir apo 'greguvo 'greniyo 'gre 'sya yajf
312 tam airayams$ candramasi svadhabhis tam dhirasah kavayo 'nudisyayajanta
234 tam airayam$ candramasi svadhabhis tam dhirasah kavayo 'nudisyayajanta
37 indras tisthan viryam akrnod devatabhih samarabhya
624 saryasya caksur aruham agner aksnah kaninikam
645 ardhva yasyamatir bha adidyutat savimani hiranyapanir amimita sukratuh krpa s
674 astabhnad dyam rsabho antariksam amimita varimanam prthivyah
645 astabhnad dyam rsabho antariksam amimita varimanam prthivyah
673 asidad visva bhuvanani samrad visvet tani varunasya vratani
268 hrtsu kratum varunam diksv agnim divi suryam adadhat somam adrau
822 vyaskabhna rodasi visna ete dadhartha prthivim abhito maytkhaih
841 yo askabhayad uttaram sadhastham vicakramanas tredhorugayah
963 nir varunasya pasad amuksi svar abhivyak$am jyotir vaisvanaram
1008 ye badhyamanam anu badhyamana anvaiksanta manaséa caksusa ca
1044 apas tva samarinvan
1088 samudram gandharvestham anvatisthata
544 indra marutva iha pahi somam yatha saryate apibah sutasya
138 avardhann indram marutas cid atra mata yad viram jajanaj janistham
1325 ojas tad asya titvisa ubhe yat samavartayat

541 yena praja achidra ajayanta tasmai tva prajapataye visvakarmane visvavyacase

37 tisro jihvasya samidhah parijmano 'gner akrnvann usijo amrtyave

in the sentences or words ]

* Tense=Impf

 eva(PART)&Tense=Past
 (vai (PART) or vava (PART)) & etad & Tense=Past




VL2 of MS (Tense=Impf)
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VL? of MS (Comparison between eva(PART) and vai(PART))

VL2 of MS: vai(PART)&Tense=Past

VL2 of MS: eva(PART)&Tense=Past
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Enhance XML/TEI data to detect even finer distinctions

Present indicating result of ritual should be differenciated from present in other
functions (prescription, general)

(2.5.1:46.12) soma evasmai reto dadhati (3. sg. pre. ind. dha "put")
Some puts semen for him. (result of ritual act)

BUT
(1.4.7:55.11) sa vai manusam evabhy upavartate (3. sg. pre. ind. abhi + upa-vart "turn to")
He turns only to the human's (thread). (general statement)

(1.5.11:80.10) pranan va etad itte (pre. ind.)
He calls the breaths in this way. (result of ritual act)

BUT

(2.5.1:48.7) pranam va etat pasavah pratidhavanti yad varsesu vatam pratijighrati
Animals go againt the breath in this way that they catch the scent of wind in the

rain. -

Y e e



Enhance XML/TEI| data to detect even finer distinctions

How can we detect “eva + present meaning result of ritual” and “vai + etad + present
meaning result of ritual”?

Differenciate functions/usages of present indicative (Amano 2009, 10-13):
* prescription naktam agnim grhnati "He (the sacrificer) takes fire at night."

* general statement asura va naktam prerate "The Asuras have action at night."
* result of a ritual act jyotisaiva tamas tarati "He overcomes the darkness (the Asuras,
night) with the light (fire).”

Type of sentence is important!
Sanskrit vidhi "prescription™ and arthavada "explanation of the purpose /
meaning”



Enhance XML/TEI| data to detect even finer distinctions

We can add information to <w /> word or <s /> sentence:

<w lemma="grh" type="VERB" tense="PRE"
function="prescription">grhnati<w/>

or

<s type="prescription”>naktam agnim grhnati</s>

(2.5.8:58.6) indrayabhimatighna fsabham alabheta bhratfgyavan
Can we utilize {FN} (2.5.8:58.6) abhima(OP.2.5.8:58.7)tir vai papma bhratféyas|

. C " o (2.5.8:58.7) indriyenaivabhimatim papmanam bhratfgyam apahate
information in Fushimi’s text” {FN vePsiter (P) optetive, (1) va, (R) eval



Distribution map can be utilized as finger print of linguistic
layer.

Al can recognize images and make similarity judgments?

Similar?
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Further progress of VL?

® What kind of findings can be summarized?
—Are there aspects that can be abstracted?

® The potential for integration with other
information such as mantra co-occurrences

® VL2's representation of documents, not
limited to Vedic literature

Chapter and section of MS

VL2 of MS

—— )

The number of sentences






Future: Integrating multiple visualization systems into one
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Enhance XML/TEI| data to detect even finer distinctions

(2.5.1:46.12) soma evasmai reto dadhati (3. sg. pre. ind. dha "put")
Some puts semen for him. (result of ritual act)

BUT
(1.4.7:55.11) sa vai manusam evabhy upavartate (3. sg. pre. ind. abhi + upa-vart "turn to")

He turns only to the human's (thread). (general statement)

Differenciate eva in the sentence for result of a ritual act from eva in other function

eva in the sentence <s type="result_of ritual_act"> — useful to make Universal
. ! _ . i} Dependencies;
<w type="PART" function="advmod">eva</w> see Biagetti / Hellwig / Scarlata

/ Ackermann / Widmer (2021):
"Evaluating Syntactic
Annotation of Ancient
Languages. Lessons from the

<w type=“PART” function="advmod:emph">eva</w> Vedic Treebank”

advmod: adverbial modifier

eva in other type of sentence, to emphasize the foregoing word

20
(oA




Enhance XML/TEI| data to detect even finer distinctions

devata va etat agrahit. <s type="result_of ritual _act">

“He has grasped the deities in this way.”

<w lemma="etad" type="PRON" case="Acc” case function="advmod"
reference_function="anaphoric" reference="previous s">

BUT
pranam va etat pasavah pratidhavanti yad varsesu vatam pratijighrati.

<s type="general_statement">
“Animals go againt the breath in this way that they catch the scent of wind in the rain.”
<w lemma="etad" type="PRON" case function="advmod"
reference function="cataphoric" reference="yad">

Distinguish three functions of etad: anaphoric, cataphoric, recognitional



Different structure
of prescription and
myth

Il 1-2
prescription —
myth —
prescription

Il 3-4 and |1 5
myth —
prescription

O yd- ...
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ha sma + present : ha + perfect
“He used to do” “He did”

MS KS TS

S ES (M5 parallel) TS (M5 pamllsl)
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predecessors . gods
MS KS TS

LIS KES (MMS parallal) TS (IS pamllal)
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Effective for comparing the MS, KS and TS.
But too much time-consuming and manpower-demanding!



What was happening in Vedic period society?

The movement of people, political changes, shifts

in lifestyle, and the development of religious
thought.

These movements can be extracted within a text
as well as among several texts.



	International Workshop 
Exploring the Potential of Utilizing Data from Sanskrit Literature
19-20 March 2024, Kyoto University
	スライド番号 2
	スライド番号 3
	Merits of Visualization
	スライド番号 5
	The visualization of layered structures is both fundamental and ultimately ideal.
	Visualization of Layers: making blank map and marking appearances 
	スライド番号 8
	Research of linguistic phenomena and style of description�Different expressions of ritual prescription
	Research of linguistic phenomena and style of description�present indicative in ritual prescription 
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	Case Study 2: sentence describing the result of ritual action, with eva + aorist and with vai + etad + aorist
	Case Study 2: sentence describing the result of ritual action, with eva + aorist and with vai + etad + aorist
	スライド番号 22
	スライド番号 23
	スライド番号 24
	スライド番号 25
	スライド番号 26
	スライド番号 27
	スライド番号 28
	スライド番号 29
	スライド番号 30
	Enhance XML/TEI data to detect even finer distinctions
	スライド番号 32
	スライド番号 33
	スライド番号 34
	スライド番号 35
	Enhance XML/TEI data to detect even finer distinctions
	Enhance XML/TEI data to detect even finer distinctions
	スライド番号 38
	スライド番号 39
	スライド番号 40
	スライド番号 41

