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Abstract This article investigates the authorship of the Īśopaniṣadbhāṣya and the

Kaṭhopaniṣadbhāṣya, which are traditionally attributed to Śaṅkara. The first part of

the article shows that according to Paul Hacker’s criteria of the specific usage

of the terms avidyā, nāmarūpa, māyā, and īśvara, there are no grounds upon

which to disprove the traditional attribution of the Īśopaniṣadbhāṣya and the

Kaṭhopaniṣadbhāṣya to Śaṅkara, although the analysis of the Īśopaniṣadbhāṣya
rests mainly on the absence of un-Śaṅkarian features. The second part of the article

reports on the results of computational experiments based on new developments in

authorship verification. This analysis, according to the recently introduced General

Imposters framework, affirms Śaṅkara’s authorship of the texts in question.
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Introduction

The Īśopaniṣadbhāṣya and the Kaṭhopaniṣadbhāṣya are two Upanis
˙
adic commen-

taries composed in the framework of Advaita Vedānta philosophy that are

traditionally regarded as the work of the renowned author Śaṅkara. The classical
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attribution, attested by tradition and manuscript colophons, has never been seriously

questioned.1 However, this does not mean that the traditional attribution should not

be critically examined. This is especially true because Śaṅkara’s authorship has

been disproven for many works that both tradition and colophons attribute to him.

S. K. Belvalkar (1929: 217) inspected several manuscript catalogues and concluded

that some four hundred works are ascribed to Śaṅkara. The Vani Vilas Press twenty-

volume 1910 edition of Śaṅkara’s works, The Works of Sri Sankaracharya, includes
commentaries on the Brahmasūtras, ten Upanis

˙
ads, the Bhagavad Gītā, the

Viṣṇusahasranāma, and the Sanatsujātīya.2 The Vani Vilas edition also contains

numerous independent works, such as the Upadeśasāhasrī, the Vivekacūḍāmaṇi, the
Prapañcasāra, thirty-two prakāraṇas, and sixty-five stotras. A disputed commen-

tary on the Śvetāśvatara Upaniṣad, attributed in colophons to Śaṅkara, is not

included in the Vani Vilas edition. Paul Hacker (1978: 48–50) lists forty-four works

attributed to Śaṅkara in manuscript colophons together with thirty-two works

mentioned no more than once as the work of Śaṅkara.

Śaṅkara’s authorship of some of these works has been questioned by Indological

scholarship. According to Belvalkar (1929: 230), twenty-four works should be

considered genuine (eleven commentaries, eight stotras, and five independent

treatises), twenty-six are questionable, while the remaining three hundred and fifty-

eight should not be regarded as genuine. W. Norman Brown (1958) denies Śaṅkara’s

authorship of the Saundaryalaharī; Robert E. Gussner denies Śaṅkara’s authorship of
the Vivekacūḍāmaṇi (1977) and the fifteen Vedāntic stotras (1976); and Ivan

Andrijanić (2019) denies Śaṅkara’s authorship of the Śvetāśvataropaniṣadbhāṣya.3

In two articles, published in 1947 (revised in 1978) and 1950, Hacker proposes two

methods by which to distinguish Śaṅkara’s genuine works from later apocryphal works.

The first method proposed by Hacker (1978) is manuscript colophon analysis.

According to Hacker (1978: 44–46), the title bhagavat (-pūjya[-pāda]) was a title

preferred by Śaṅkara’s contemporaries and early followers and texts carrying this title

in manuscript colophons should be considered the genuine work of Śaṅkara, while

works ascribed to Śaṅkara-ācārya in the colophons are spurious or more recent works.

According to this analysis, both Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya
can be considered genuine because they are attributed to Śaṅkara-bhagavat (once to

Śaṅkara-bhagavatpāda) in all of the manuscript catalogues examined by Hacker.

The second methodology proposed by Hacker (1950) is the analysis of peculiarities in

the usage of the terms avidyā, nāmarūpa, māyā, and īśvara in the Brahmasūtrabhāṣya.
Thismethodologywas used by SengakuMayeda,who confirmed Śaṅkara’s authorship of

the Upadeśasāhasrī (1965b), the Bhagavadgītābhāṣya (1965a), the Kenopaniṣadbhāṣya
(1967), and the Gauḍapādīyakārikābhāṣya (1967–68).4

1 Potter (1981: 280) asserts that Kaṭhopaniṣadbhāṣya is “presumably authentic” and that no one has

questioned Śaṅkara’s authorship.
2 A revised edition has been published in 1981–83 in ten volumes by Samata Books in Madras.
3 Śaṅkara’s authorship of Śvetāśvataropaniṣadbhāṣya has already been challenged. For a review of these

issues in previous Indological scholarship, see Andrijanić (2019).
4 Hacker’s (1950) terminological analysis was criticized by Pande (1994: 99–129), whose criticism is

directed mainly towards using this methodology on works of different genres, especially on devotional

hymns.
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The standard for determining Śaṅkara’s authorship is the Brahmasūtrabhāṣya.
Padmapāda’s statement at the beginning of his Pañcapādikā, which mentions

Śaṅkara by name as the author of Brahmasūtrabhāṣya, may be taken as external

evidence for Śaṅkara’s authorship. Sureśvara, who claims that he served Śaṅkara’s

lotus feet in Naiṣkarmyasiddhi 4.74 and 4.76, composed a commentary on the

Bṛhadāraṇyakopaniṣadbhāṣya in which he mentions Śaṅkara as his teacher

(commentary on Bṛhadāraṇyakopaniṣadbhāṣya 6.5.25).5 Sureśvara also composed a

commentary on the Taittirīyopaniṣadbhāṣya. Therefore, it may be quite safe to claim

that Brahmasūtrabhāṣya, Bṛhadāraṇyakopaniṣadbhāṣya, and Taittirīyopaniṣadbhāṣya
are works by an author named Śaṅkara. According to Mayeda, Upadeśasāhasrī,
Bhagavadgītābhāṣya, Kenopaniṣadbhāṣya, and Gauḍapādīyakārikābhāṣya might be

added to these works as attested by their internal agreement with Brahmasūtrabhāṣya.

Part One: Hacker’s Terminological Analysis on the Authorship
of Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya

It should first be noted that Īśopaniṣadbhāṣya is a rather short treatise. This might

affect Hacker’s criteria for determining Śaṅkara’s authorship in the sense that if

some peculiarities typical of Brahmasūtrabhāṣya are missing, this might simply be

the result of the fact that the text is short. It is also possible that some concepts that

were developed after Śaṅkara also do not appear in such a short text. Thus, it is

difficult to reach a final verdict on the basis of the absence of un-Śaṅkarian features.

Avidyā, Nāmarūpa, Māyā, and Īśvara

In this section, usage of the terms avidyā, nāmarūpa, māyā, and īśvara in the

Brahmasūtrabhāṣya will be compared to their usage in Īśopaniṣadbhāṣya and

Kaṭhopaniṣadbhāṣya.

Avidyā

The word avidyā (ignorance) appears twenty-one times in Īśopaniṣadbhāṣya and

twenty-six times in Kaṭhopaniṣadbhāṣya.
(a) The nature of avidyā: In Brahmasūtrabhāṣya (Hacker 1950: 248–49), avidyā

is identified as adhyāsa (superimposition). In Īśopaniṣadbhāṣya, avidyā is never

identified as adhyāsa (or adhyāropa[ṇa]), nor do any of these terms appear in

Īśopaniṣadbhāṣya. In Kaṭhopaniṣadbhāṣya, however, the present participle

adhyāropayan (superimposing) appears in 4.11 (2.1.11).6 In the same passage, the

commentator claims that avidyā represents diversity (nānātva) and that one goes

from death to death by superimposing difference (bheda). If diversity and difference

5 Marschner (1933) provides significant evidence of agreement between Bṛhadāraṇyakopaniṣadbhāṣya
and Brahmasūtrabhāṣya.
6 In most manuscripts the Kaṭha Upaniṣad is divided into six vallīs, but in some manuscripts these six

vallīs are divided into two sections. The number in parentheses indicates the recension where the

Upaniṣad is divided into two sections.
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are used synonymously here, avidyā is indirectly identified as superimposition. In

6.11 (2.3.11), avidyā is directly connected with adhyāropaṇa in the compound

avidyādhyāropaṇavarjitasvarūpapratiṣṭha ātmā (“Self, established in its own

nature, free from the superimposition of ignorance”). Here, avidyā is not identical

with adhyāropaṇa; however, the compound avidyādhyāropaṇa is typical of

Śaṅkara’s works, to be discussed below.7

An important synonymous expression for avidyā in Brahmasūtrabhāṣya is

mithyājñāna (false cognition, misconception), in contradistinction to the use by

other Advaitins who consider avidyā as the cause of mithyājñāna. The

term mithyājñāna does not appear in Īśopaniṣadbhāṣya, but it appears in

Kaṭhopaniṣadbhāṣya 3.14 as a synonymous expression for avidyā in the compound

mithyājñānavijṛmbhita (projected by false cognition).8

(b) Avidyā and related factors: According to Hacker (1950: 249–50), Śaṅkara

uses the term avidyā to describe one of a group of afflictions; others are kāma
(desire), karman (action), rāga (passion), dveṣa (hatred), bhaya (fear), and moha
(delusion). In Brahmasūtrabhāṣya, avidyā is the first in the series of afflictions

(kleśa).9 For the later Advaitins, avidyā is something unique that does not appear as

part of a larger group of related factors (Hacker 1950: 249). In Īśopaniṣadbhāṣya 12,
avidyā appears in the group together with asaṃbhūti (nonexistence), prakṛti (cause,
origin), and kāraṇa (instrument). Here avidyā is not unique; this conforms to the

usage in Brahmasūtrabhāṣya. In Īśopaniṣadbhāṣya 12, avidyā is designated as

unfolded (avyākṛta), the term Śaṅkara usually uses to qualify nāmarūpa (name and

form). In the introduction to Kaṭhopaniṣadbhāṣya, the compound avidyādi
(ignorance and others) appears where avidyā is understood as one of a series of

afflictions (avidyā and the others comprise the seed of worldly existence,

saṃsārabīja). In Kaṭhopaniṣadbhāṣya 3.15, 4.2, 6.1, and 6.14, avidyā appears

together with desire (kāma) and action (karman). Besides these passages, avidyā is

also used in a series with kāma and karman in Brahmasūtrabhāṣya 1.2.17; in

Bṛhadāraṇyakopaniṣadbhāṣya 3.8.12, 4.3.21, 4.3.22, and 4.3.34; and in

Taittirīyopaniṣadbhāṣya, introduction and 2.8.4. In this respect, the usage of avidyā
in Kaṭhopaniṣadbhāṣya is compatible with its usage in Śaṅkara’s other works; the

term is used in a similar fashion in Īśopaniṣadbhāṣya, especially because avidyā
appears as one of a group of afflictions.

(c) Avidyā and its effects: In Tables 1 and 2, the first column denotes the effects

of avidyā; the second contains expressions describing this causal relationship.

Hacker (1950: 253–54) remarks that avidyā is an efficient cause in

Brahmasūtrabhāṣya, while Śaṅkara’s disciples perceive avidyā as a material cause

out of which its effects are produced. Śaṅkara’s typical terms to denote the causal

relation are (avidyā)-adhyasta, -adhyāropita, -pratyupasthāpita, -vijṛmbhita, and

-(pra)kalpita with the meaning of “projected/superimposed by ignorance.” The

terms -kṛta (consequence, result) and -nimitta (cause) are more indefinite as they

7 See Brahmasūtrabhāṣya 2.1.9.
8 mithyājñānavijṛmbhita appears in Brahmasūtrabhāṣya 2.1.14 and 2.1.22.
9 Brahmasūtrabhāṣya 1.3.2, 3.3.32, 3.4.35, and 4.2.7. This understanding is most probably based on

Yogasūtra 2.3 where kleśas are avidyā, asmitā, rāga, dveṣa, and abhiniveśa.
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123



may imply material causality. Śaṅkara’s followers use the expressions upādāna-
kāraṇa (material cause) and prakṛti (prime matter).10

Three things are apparent from Tables 1 and 2.

(1) The terms upādāna-kāraṇa and prakṛti, typical of later Advaita Vedānta, are
not used in Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya; in fact, avidyā does not

appear as a material cause in either of them. The case is the same with the terms

jaḍa (material) and bhāvarūpa (truly existing), since these later attributes of avidyā
that are not found in Śaṅkara do not appear in Īśopaniṣadbhāṣya and

Kaṭhopaniṣadbhāṣya.
(2) The expressions (avidyā)-adhyasta and -adhyāropaṇa (superimposed by

ignorance), typical of Śaṅkara in his descriptions of the effects of avidyā, are used in
Kaṭhopaniṣadbhāṣya, but not in Īśopaniṣadbhāṣya.11

(3) Tables 1 and 2 also imply that avidyā is indeed an efficient cause,

although avidyā appears only once in Īśopaniṣadbhāṣya in the context of causing

something. Indirectly, the identification of avidyā with avyākṛta (prime matter) in

Īśopaniṣadbhāṣya 12 might imply a material cause. In Kaṭhopaniṣadbhāṣya, the
more indefinite terms kṛta (caused) and hetu (cause) appear, but these appear often

Table 1 Īśopaniṣadbhāṣya

What does avidyā cause? How is the causal action described?

1. conceals the existing self tiraskaraṇāt (3)

Table 2 Kaṭhopaniṣadbhāṣya

What does avidyā cause? How is the causal action described?

1. transmigration saṃsārahetu (introduction)

2. action, instrument, and result are projected by unreal

ignorance

(mithyājñāna) vijṛmbhita (3.14 [1.3.14])

3. obstruction of the vision of the Self pratibandhakāraṇa (4.2 [2.1.2])

4. seeing differences bhedadṛṣṭilakṣaṇayāvidyayā (4.10

[2.1.10])

5. creates bondage of desire and action avidyā-kṛta (5.1 [2.2.1])

6. through avidyā ignorant one creates desirable objects avidyayā nirmimāṇo (5.8 [2.2.6])

7. avidyā is superimposed (adhyasta) on ātman avidyā-adhyasta (5.11 [2.2.11])

8. avidyā is superimposed on ātman avidyā-adhyāropaṇa (6.1 [2.3.1])

10 Sundaresan (2002: 9–10) points to examples from Bhagavadgītābhāṣya 7.4 and Muṇḍakopaniṣadbhāṣya
2.1.3 wherein material causality is imparted to avidyā. According to Sundaresan, if Śaṅkara’s disciples and

later followers materialized avidyā, they did so because Śaṅkara had already tended towards this.
11 For example, expressions identified by Hacker as typical of Brahmasūtrabhāṣya appear in

Bṛhadāraṇyakopaniṣadbhāṣya: avidyādhyāropita (1.4.7, 1.4.10, 2.1.15, 2.1.18, 2.4.5, 4.3.19);

avidyādhyāropaṇa (1.4.10, 4.4.19); avidyāpratyupasthāpita (1.4.2, 2.1.20, 2.4.13, 4.3.31, 4.3.32);

and avidyākalpita (2.4.14, 2.5.15, 4.3.32).
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in Brahmasūtrabhāṣya. In Kaṭhopaniṣadbhāṣya 5.8 (2.2.8), the instrumentality of

avidyā is directly stated: avidyayā nirmimāṇo…(creating through ignorance).

It is highly noteworthy that Śaṅkara never attempted to determine the locus

(āśraya) or object (viṣaya) of avidyā, an issue that became important in the writings

of Sureśvara and Padmapāda. In Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya, the
locus and object of avidyā are indeed never discussed, which is in accordance with

Śaṅkara’s genuine writings.

It can be summarized that the usage of the term avidyā in Kaṭhopaniṣadbhāṣya is

in accordance with the usage in Brahmasūtrabhāṣya and other texts that can be

reasonably considered genuine; avidyā is indeed used as an efficient cause and

typical expressions such as -adhyasta and -adhyāropaṇa are used; and avidyā is

synonymous with mithyājñāna (mithyājñāna-vijṛmbhita is used in Kaṭhopaniṣadbhāṣya
and Brahmasūtrabhāṣya). On the other hand, none of the features of later Advaita

Vedānta appear in either Īśopaniṣadbhāṣya or Kaṭhopaniṣadbhāṣya.
In this respect, Kaṭhopaniṣadbhāṣya appears to be in accordance with Śaṅkara’s

genuine works, while Īśopaniṣadbhāṣya at the least does not contradict Śaṅkara’s

authorship, although it does not add much to it.

Nāmarūpa

Hacker (1950: 258) demonstrates in detail how typical the dvandva compound

nāmarūpa (name and form) is of Śaṅkara’s language in Brahmasūtrabhāṣya. He
uses it very frequently with the meaning of a primary material or the primary state

of the world (avyākṛta). According to Hacker, this usage is different from that of

later Advaita Vedānta, which uses nāmarūpa synonymously with avidyā and

māyā.12 The compound nāmarūpa appears only twice in Īśopaniṣadbhāṣya and five

times in Kaṭhopaniṣadbhāṣya.13

In Īśopaniṣadbhāṣya, nāmarūpa appears together both times with the related

factors karman (1) and kriyā (5). This usage is most probably inspired by

Bṛhadāraṇyaka Upaniṣad 1.6.1 (trayaṃ vā idaṃ nāma rūpaṃ karma).14 In

Brahmasūtrabhāṣya, Śaṅkara associates nāmarūpa with kriyā/karman (action) in

1.4.19, 1.3.22, and 1.4.22. In Bṛhadāraṇyakopaniṣadbhāṣya, nāmarūpa is also

frequently associated with kriyā/karman.15 It also appears in Upadeśasāhasrī 11.7.
Therefore, nāmarūpa is used in Īśopaniṣadbhāṣya in a similar fashion to other

“genuine” works by Śaṅkara, although because of its low frequency of appearance,

typical expressions cannot be found.

In Kaṭhopaniṣadbhāṣya, nāmarūpa appears five times. In Kaṭhopaniṣadbhāṣya
2.20 (1.2.20), ātman is conditioned by nāmarūpa and vastu. Kaṭhopaniṣadbhāṣya

12 Compare Mayeda 1965b: 182.
13 Hacker, however, does not insist that the less frequent appearance of this compound constitutes cause

to reject Śaṅkara’s authorship. According to Harimoto (2014: 245) and Mayeda (1967: 45), the work

should not be eliminated if nāmarūpa is not used frequently.
14 “Clearly, this world is a triple reality: name, visible appearance, and action” (trans. Olivelle 1998: 59).
15 See Bṛhadāraṇyakopaniṣadbhāṣya 2.1.14, 2.1.20, 2.3.6, 2.4.1, 2.4.10, 2.4.12, 3.9.24, 3.9.25, 4.1.7, etc.
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3.11 (1.3.11) contains the expression avyākṛtanāmarūpaṃ (unevolved name and

form), which is typical of Śaṅkara (Hacker 1950: 258–59). Hacker examines only

Brahmasūtrabhāṣya, but nāmarūpa is indeed frequently associated with avyākṛta in

other works that may be regarded as genuine.16 In Kaṭhopaniṣadbhāṣya 3.14

(1.3.14), nāmarūpa is associated with karman, just like in Īśopaniṣadbhāṣya,
Brahmasūtrabhāṣya, Bṛhadāraṇyakopaniṣadbhāṣya, and Taittirīyopaniṣadbhāṣya.
In Kaṭhopaniṣadbhāṣya 4.10 (2.1.10) and 5.12 (2.2.12), nāmarūpa is a limiting

adjunct (upādhi); in 4.10 (2.1.10), it is mentioned with the related factors kārya and

karaṇa, a feature again typical of Brahmasūtrabhāṣya.17

This means that (a) name and form are mentioned twice with karman and kriyā in
Īśopaniṣadbhāṣya and this is typical of the usage in Brahmasūtrabhāṣya and other

works that can be considered genuine and (b) the adjective avyākṛta (unevolved,

prime matter), uniquely used by Śaṅkara in Brahmasūtrabhāṣya, Bṛhadāraṇyako-
paniṣadbhāṣya, Taittirīyopaniṣadbhāṣya, and Upadeśasāhasrī with nāmarūpa, is

used in Kaṭhopaniṣadbhāṣya 3.11.

It can be concluded that nāmarūpa in Īśopaniṣadbhāṣya, and especially in

Kaṭhopaniṣadbhāṣya, supports Śaṅkara’s authorship, although the frequency of its

usage is much lower than in Brahmasūtrabhāṣya. Because of this lower frequency,

and due to the different context (as different texts are being commented upon), some

expressions typical of Śaṅkara are also missing, such as anirvacanīya, which is

frequently associated with nāmarūpa.18

Māyā

Hacker distinguishes six peculiarities in the usage of the term māyā (illusion) in

Brahmasūtrabhāṣya.
(1) According to Hacker (1950: 269), the term māyā does not carry any

terminological weight in Śaṅkara’s genuine writings; he did not develop a theory

around the term, nor did he use the term māyāvāda to designate his doctrine. Māyā
does not appear at all in Īśopaniṣadbhāṣya, while it appears in Kaṭhopaniṣadbhāṣya
in only three passages, but never in a philosophical sense.

(2) Māyā is identified with deception (alīka, vañcana) in Brahmasūtrabhāṣya;
this feature does not appear in Kaṭhopaniṣadbhāṣya.

(3) In Brahmasūtrabhāṣya, Śaṅkara uses the term māyā to denote magic, illusion,

or mirage.19 This illusion or magic is frequently described as belonging to the Lord.

The exception to this are cases in which the text Śaṅkara is commenting upon, uses

the term māyā in some other sense, such as the commentary on the

Gauḍapādīyakārikās 1.17, 2.12, 2.18, 3.11, etc., where māyā appears in a distinct

16 The phrase appears in Bṛhadāraṇyakopaniṣadbhāṣya 2.5.18 (avyākṛte nāmarūpe), 1.4.7 (avyākṛte
ātmabhūte nāmarūpe), and 3.1.1 (avyākṛtadharmiṇyanāmarūpātmake); in Taittirīyopaniṣadbhāṣya 2.6.1

(avyākṛtanāmarūpe); and in Upadeśasāhasrī (Gadyaprabandha, prose section) 19 (nāmarūpe’vyākṛte).
17 Compare Hacker 1950: 261.
18 Compare Hacker 1950: 261–64.
19 In Bṛhadāraṇyakopaniṣadbhāṣya, the word māyā appears only six times (at 1.5.2, 2.3.6, 2.4.12, 2.5.19,

3.5.1, and 4.3.9), and in all cases in the sense of magic.
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philosophical sense.20 In these passages, Śaṅkara follows the kārikā text and uses

māyā in a philosophical sense. Māyā as a designation of magic or illusion changed

with Śaṅkara’s disciples, who began to develop a philosophical theory of māyā. In
Kaṭhopaniṣadbhāṣya 3.12 (1.3.12), māyā appears twice; in both passages, it denotes

magic or mirage consistently with Brahmasūtrabhāṣya.
(4) In Brahmasūtrabhāṣya, māyā appears often as an object of comparison with

yathā, iva, and -vat. Māyā does not appear in Kaṭhopaniṣadbhāṣya in this way.

(5) According to Hacker (1950: 271), in half of the passages in

Brahmasūtrabhāṣya where māyā appears it means belonging to God; in

Kaṭhopaniṣadbhāṣya 3.12 (1.3.12), māyā belongs to the highest (para).
(6) Hacker claims that Śaṅkara’s concept of māyā has two sources; the

illusionism of Mahāyāna Buddhism and Vais
˙
n
˙
ava theology. Both are discernible in

Śaṅkara’s Brahmasūtrabhāṣya, but according to Hacker (1950: 272), this theistic

component disappears in the works of Śaṅkara’s successors.

In a passage devoted to the identification of and relationship between avidyā,
māyā, and nāmarūpa in Brahmasūtrabhāṣya, Hacker (1950: 272–75) presents

passages wherein avidyā, māyā, and nāmarūpa are identified. Hacker (1950: 275)

concludes that avidyā and māyā are identified only in cases in which they are

explicitly referred to as the prime matter of the universe. This is not the case in

Kaṭhopaniṣadbhāṣya; in Kaṭhopaniṣadbhāṣya 3.12 (1.3.12), avidyā and māyā are

used as synonyms without being explicitly referred to as the prime matter. This is

thus the first passage in which the term is not in accordance with Hacker’s criteria.

Hacker (1950: 268) remarks that the term māyā appears less frequently in

Brahmasūtrabhāṣya than avidyā and nāmarūpa. The ratio of māyā/nāmarūpa/
avidyā in Brahmasūtrabhāṣya is 2:7:10. The case is the same with other works

regarded as having been authored by Śaṅkara; 2:2.5:7.5 (4:5:15) in Upadeśasāhasrī;
2:22:74 (6:65:221) in Bṛhadāraṇyakopaniṣadbhāṣya; māyā does not appear at all in

Taittirīyopaniṣadbhāṣya. This is in accordance with Īśopaniṣadbhāṣya and

Kaṭhopaniṣadbhāṣya; māyā does not appear in Īśopaniṣadbhāṣya (as in

Taittirīyopaniṣadbhāṣya), while the ratio of the three terms in Kaṭhopaniṣadbhāṣya
is 5:5:26 (2:2:10.4), which is lower than in Brahmasūtrabhāṣya but higher than in

Bṛhadāraṇyakopaniṣadbhāṣya.
With the exception of identifying avidyā as māyā, the usage of māyā in

Kaṭhopaniṣadbhāṣya can be described as compatible with Brahmasūtrabhāṣya and

other texts that can be considered genuine; it appears less frequently, but it is used in the

meaning of magic or mirage, and later connotations connected to the term do not

appear. In Īśopaniṣadbhāṣya, where the term does not appear, this criterion again does

not lend credibility to Śaṅkara’s authorship, but it does not contradict it. Here one must

bear in mind that the term māyā does not appear in Taittirīyopaniṣadbhāṣya either.

20 According to Mayeda (1967–68), Gauḍapādīyakārikābhāṣya meets Hacker’s criteria in other cases.
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Īśvara

The terms īśvara and parameśvara appear five times in Īśopaniṣadbhāṣya (four

times, īśvara; once, parameśvara) and ten times in Kaṭhopaniṣadbhāṣya (six times,

parameśvara; four times, īśvara).
Hacker identifies seven peculiarities regarding Śaṅkara’s understanding of the

term īśvara in Brahmasūtrabhāṣya. Analyzing the general and specific meaning of

the term, Hacker (1950: 276) concludes that īśvara and parameśvara are used

synonymously to designate the highest Lord in most cases in Brahmasūtrabhāṣya.
In Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya, the two terms are used synony-

mously, and the terms denote the highest Lord in all cases. Regarding īśvara per se,

Hacker claims (1950: 277) that Śaṅkara refrains from identifying īśvara with

ānanda and that this distinguishes him from all other Advaitins. Indeed, īśvara is

not identified with ānanda in either text. Regarding the relationship between īśvara
and the individual soul, Hacker claims (1950: 278–79) that the terms jīva,
vijñānātman, and śārīra are used to express the illusory aspect of the soul. On the

other hand, ātman and pratyagātman are used to designate the individual soul in its

unconditioned aspect. In Īśopaniṣadbhāṣya, the relationship between īśvara and the

individual soul is not discussed; in Kaṭhopaniṣadbhāṣya 4.6 (2.1.6), pratyagātman is
identified with īśvara, who is the Self of all (sarvātman).21 In this respect, according
to Hacker, Kaṭhopaniṣadbhāṣya shows correspondence with Brahmasūtrabhāṣya.
The other three aspects of īśvara discussed by Hacker are īśvara as the Lord Creator

of the universe, as the controller of destiny, and as an object of meditation. In

Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya, īśvara is neither specified as the creator
or the controller of individual fate nor as an object of meditation.

Hacker’s (1950: 284) observation on Śaṅkara’s understanding of the term īśvara
is important, as it shows that Śaṅkara uses the terms īśvara/parameśvara in

Brahmasūtrabhāṣya interchangeably with (para-)brahman and (parama-)ātman.
Indeed, in Īśopaniṣadbhāṣya 1, parameśvara and paramātman are used as

synonyms;22 īśvara is the same as ātman23 in two other passages from

Īśopaniṣadbhāṣya 1, while the word ātman that is cited from Chāndogya Upaniṣad
7.25.2 (ātmaivedaṃ sarvam) in Īśopaniṣadbhāṣya 1 is glossed with the word

īśvara.24 The case is the same with Kaṭhopaniṣadbhāṣya, where īśvara/parameśvara
also appear as denoting the highest Lord. Thus, in Kaṭhopaniṣadbhāṣya 4.1 (2.1.1),

parameśvara is svayaṃbhū;25 in 5.12 (2.2.12), he is all-pervasive (sarvaga), one

21 Kaṭhopaniṣadbhāṣya 4.6 (2.1.6): yaḥ pratyagātmeśvarabhāvena nirdiṣṭaḥ sa sarvātmety etad darśayati—yaḥ
kaścin mumukṣuḥ pūrvaṃ prathamaṃ tapaso jñānādilakṣaṇabrahmaṇa ity etaj jātam utpannaṃ hiraṇyagarbham
| (Śaṅkara 2007: 88).
22 Īśopaniṣadbhāṣya 1: īśitā parameśvaraḥ paramātmā sarvasya | (Śaṅkara 2007: 2).
23 Īśopaniṣadbhāṣya 1: evam īśvarātmabhāvanayā yuktasya… (Śaṅkara 2007: 2).
24 Īśopaniṣadbhāṣya 1: ātmaivedaṃ sarvam itīśvarabhāvanayā sarvaṃ tyaktam ata ātmana evedaṃ
sarvam ātmaiva ca sarvam ato mithyāviṣayāṃ gṛdhiṃ mā kārṣīr ity arthaḥ || (Śaṅkara 2007: 3).
25 Kaṭhopaniṣadbhāṣya 4.1 (2.1.1): svayambhūḥ parameśvaraḥ svayam eva svatantro bhavati sarvadā na
paratantra iti | (Śaṅkara 2007: 85).
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(eka) and the same with atman,26 while he is the Supreme God revealed in the

Upanis
˙
ads in Kaṭhopaniṣadbhāṣya 6.19 (2.3.19).27

According to Hacker (1950: 285), the conflation between īśvara and brahman
disappears only in later Advaita Vedānta—at least by the time of Pañcadaśī and
Vedāntasāra—because īśvara is systematically used to designate conditioned

brahman. In conclusion, it can be said that the usage of the term (parama-)īśvara is

compatible with usage in Brahmasūtrabhāṣya and other works that can be

reasonably attributed to Śaṅkara.

Comparison of Quotations

In addition to the list of Śaṅkara’s terminological peculiarities, in his analysis of

Bhagavadgītābhāṣya (1965b: 187–88) and Upadeśasāhasrī (1965b: 187–88),

Mayeda proposes the comparison of quotations as indicative of Śaṅkara’s

authorship; later (1967: 52, 1967–68: 80), Mayeda also applies this analysis to

Kenopaniṣadbhāṣya and Gauḍapādīyakārikābhāṣya.

Table 3 List of quotations in Īśopaniṣadbhāṣya (without Īśā Upaniṣad quotations)

Bṛhadāraṇyaka Upaniṣad 141

Chāndogya Upanis
˙
ad 1

Kat
˙
ha Upanis

˙
ad 1

Mahābhārata 1

Taittirı̄ya Āran
˙
yaka 1

Taittirı̄ya Upanis
˙
ad 1

1 The figure here might be this high because of the relationship between Īśopaniṣadbhāṣya and

Bṛhadāraṇyakopaniṣadbhāṣya

Table 4 List of quotations in Kaṭhopaniṣadbhāṣya (without Kaṭha Upaniṣad quotations)

Bṛhadāraṇyaka Upaniṣad 7
Bhagavad Gı̄tā 2

Chāndogya Upanis
˙
ad 1

Itihāsa Upanis
˙
ad 1

Liṅga Purān
˙
a 1

R
˙
k Sam

˙
hitā 1

Taittirı̄ya Upanis
˙
ad 1

Vis
˙
n
˙
u Purān

˙
a 2

26 Kaṭhopaniṣadbhāṣya 5.12 (2.2.12): kiñ ca sa hi parameśvaraḥ sarvagataḥ svatantra ekaḥ…tam etam
īśvaram ātmānam… (Śaṅkara 2007: 95).
27 Kaṭhopaniṣadbhāṣya 6.19 (2.3.19): sa eva parameśvara Upaniṣat prakāśitaḥ | (Śaṅkara 2007: 105).
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Although our bhāṣyas are not voluminous, and accordingly the number of

quotations is smaller, the frequency of Upanis
˙
adic quotations appears to be in

accordance with the frequencies of citations in Śaṅkara’s genuine works, which

usually feature Bṛhadāraṇyaka Upaniṣad as the most quoted text (apart from the

Brahmasūtrabhāṣya, in which Chāndogya Upaniṣad is the most quoted text).

Bṛhadāraṇyaka Upaniṣad is the most quoted text in Bhagavadgītābhāṣya (Mayeda

1965a: 188), Upadeśasāhasrī (1965b: 188), Kenopaniṣadbhāṣya (1967: 52), and

Gauḍapādīyakārikābhāṣya (1967–68: 80), while Chāndogya Upaniṣad is the second
most quoted. Chāndogya Upaniṣad is the most quoted text only in Brah-
masūtrabhāṣya, followed by Bṛhadāraṇyaka Upaniṣad (Deussen 1883: 32).

Summary

It can be said that the usage of the term avidyā in Kaṭhopaniṣadbhāṣya is compatible with

Brahmasūtrabhāṣya and that it is not incompatible in Īśopaniṣadbhāṣya; very much the

same can be said for nāmarūpa, māyā, and īśvara, where Kaṭhopaniṣadbhāṣya shows

some of the same peculiarities as Brahmasūtrabhāṣya. Thus, Kaṭhopaniṣadbhāṣya shows

indications of Śaṅkara’s authorship as it uses the terms in a way that was analyzed by

Hacker to be peculiar to Śaṅkara, while simultaneously not using any of these terms in a

way attested only in later literature. On the other hand, based only on negative evidence, it

can be concluded that Īśopaniṣadbhāṣya is not un-Śaṅkarian except for the term īśvara,
which is indeed used in a way typical of Śaṅkara.

Part Two: Stylometric Experiment on the Authorship
of Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya

As a supplement to Hacker’s traditional philological approach to the question of the

authorship of Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya, a limited stylometric

experiment follows. The term “stylometry,” as introduced by Wincenty Lutosławski

(1898), means the measurement of textual stylistic affinities in order to address

different literary issues such as authorship, chronology, or text-history.28 In

authorship studies, the stylistic characteristics of a text of unknown authorship are

compared to the determined profiles of known authors. This type of categorization is

usually referred to as authorship attribution in authorship studies. In the past thirty

years, computational stylometrics has seen significant progress and numerous

techniques have been developed, culminating in machine-learning classification

models.29

28 Holmes (1994: 88) traces the earliest use of statistical methods (frequency distribution of word length)

to distinguish authorship to Mendenhall (1887).
29 For the history of stylometry and a survey of modern stylometric methods, see Holmes 1994; Juola

2006; Koppel, Schler, and Argamon 2009; Stamatatos 2009.
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In authorship attribution studies, authorial profiles are selected and compared to

the profile of a text by an unknown or disputed author in order to identify a

matching candidate. In our case, a slightly different setup is required as the task is to

verify whether a disputed document was written by the candidate author. This type

of setup is referred to as authorship verification.30

In stylometric studies, some statistical techniques appear especially suitable for

the field of philology as they offer clear visualizations. These include principal

component analysis, multidimensional scaling, and cluster analysis. These visual-

ization techniques depend on the distance measure that measures the distance

between samples, for example, between the relative frequencies of the most frequent

words. The frequency of most frequent words is in no way the only basis upon

which to establish an authorial fingerprint. However, quite convincing results have

been achieved using this technique. The stylo package (Eder, Rybicki, and

Kestemont 2016), an open source stylometric script written in the statistical

programming environment R, provides a quick way to compute and classify

advanced algorithms developed for stylometric purposes. Both stylometric tests in

this article will be conducted using most frequent words and the stylo package in R.

Some stylometric statistical studies have been conducted on Sanskrit texts.31

Gussner studied variations in word frequencies using the Chi-square formula,

resulting in his denial of Śaṅkara’s authorship of the Vivekacūḍāmaṇi (1977) and
seventeen hymns traditionally attributed to him (1976). However, despite significant

breakthroughs in recent decades, stylometric authorship studies have not been

conducted in Indology (or at least this author is not aware of such). The emergence

of an ever-larger body of Sanskrit electronic texts32 and the development of reliable

authorship verification algorithms signal that the time is right to conduct this kind of

research in the field of Indology, where the number of disputed works is abundant.

Compared to other languages, Sanskrit offers a serious challenge; in order to have

separate words in a text, one must resolve euphonic changes (sandhi) and separate

the words, as many authorship analyses are based on word frequencies.33 The first

issue addressed will thus be the preparation of the corpus.

Preparation of the Corpus

One important aspect of all authorship studies is the preparation of the texts that will

be subjected to analysis. The prerequisite, of course, is to have an electronic version

30 Compare Stover and Kestemont 2016: 144–45; Koppel and Winter 2014: 178.
31 For a survey of statistical methods used in Indology until 1973, see Tischler 1973.
32 Göttingen Register of Electronic Texts in Indian Languages (GRETIL), for example, and Thesaurus

Indogermanischer Text- und Sprachmaterialen (TITUS).
33 As will be described later, n-grams also provided a robust alternative to simple words; a systematic

study of n-gram distribution must be conducted in the future and compared to the results of the study of

separated words in Sanskrit literature.
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of the text. It is then necessary to exclude all citations that appear with great

frequency in Sanskrit philosophical texts.34 Regarding commentaries, it is also

necessary to exclude all text passages belonging to the text that is being commented

on. The second problem, as noted above, is that the final sound of a preceding word

and (occasionally) the initial sound of the following word in a sentence and in

compounds undergo euphonic changes (sandhi). In this way, the Sanskrit sentence is
treated as an unbroken chain, especially when Devanāgarı̄ script is used. In the case

of Latin script, it is possible to separate words that did not undergo a change in their

final and initial sounds into new sounds. As the methods employed in this

experiment are based on the frequency of the most frequent words, it will be

necessary (a) first to resolve sandhi and undo the phonetic alteration, and (b) then to

separate words. Therefore, sandhi was manually resolved between words as well as

between the members of compounds, which were also disjointed. This course of

action was decided upon because large compounds that appear frequently could

create too many unique entries in the word vector, therefore obscuring the results.

Nominal style and frequent use of compounds are distinctive features of the

scholastic Sanskrit style. The example of the first sentence of Kaṭhopaniṣadbhāṣya
will demonstrate how words were treated in this experiment:

atha kāṭhakopaniṣadvallīnāṃ sukhārthaprabodhanārtham alpagranthā vṛttir
ārabhyate |

atha kāṭhaka Upaniṣad vallīnām sukha artha prabodhana artham alpagranthā
vṛttiḥ ārabhyate |

For this experiment, a number of texts belonging to the Indian philosophical

tradition were chosen, with a focus on authors conceptually and temporally close to

Śaṅkara. Table 5 presents all texts together with the number of disaggregated words

used in this experiment.

34 These are primarily śruti quotations in the case of Śaṅkara. Recently, a number of scholars have shown

that Indian philosophical texts sometimes reuse earlier texts on a large scale (see Freschi 2015; Freschi

and Maas 2017). Also, there have been claims that Śaṅkara incorporated earlier Brahmasūtra
interpretations into Brahmasūtrabhāṣya and that Bṛhadāraṇyakopaniṣadbhāṣya is a far more original

work (Ingalls 1954: 295). Andrijanić (2017) presents some arguments for the possible reuse of older

material. This study focuses on passages that do not appear to have been reused in any way.

Brahmasūtrabhāṣya is, according to Hacker’s analysis, in accordance with the commentaries on the

Upanis
˙
ads, and it appears to be a largely original work. Hacker’s analysis also shows that terms and

concepts like avidyā, nāmarūpa, etc., are used in Brahmasūtrabhāṣya remarkably coherently. If larger

parts of the text were reused, one would not expect such coherent usage of these concepts.
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First Stylometric Test: Delta Distance, Dendrograms, and Consensus Tree

During his acceptance speech for the 2001 Roberto Busa Prize for his contribution

to stylometry, John Burrows proposed a new distance measure called Delta. As

defined by Burrows (2002), Delta is essentially a measure of distance between one

text and a corpus of texts. Delta measure is based on the Manhattan metric, in which

the distance between two texts, represented by numeral vectors (relative word

frequencies) is the sum of the differences between these vectors. In Delta measure,

the Manhattan metric is not applied directly to word frequencies, but to normalized

frequencies, that is, z-scores. When Delta is used as a distance metric between two

texts, the relative frequencies of a number of the most frequent words are computed

first, together with the frequency mean for every single word. Afterwards, the

relative frequency of a given word in a selected text is subtracted from the sum of

the relative frequencies of the word in the entire corpus. This result is then divided

by the standard deviation of the word in the whole corpus. The result is called a

z-score. Afterwards, the z-scored frequency of a word in one text is subtracted from

the z-scored frequency of the word in another text; the mean of all these results

represents the Delta distance between texts. The Delta distance is therefore the mean

of z-score differences between two texts.

Table 5 Text corpus used in both stylometric experiments

Author Work Chapter Words

Dharmakı̄rti Hetubindu complete 6,031

Nyāyabindu complete 2,260

Vādanyāya complete 9,705

Man
˙
d
˙
ana Miśra Brahmasiddhi Brahmakān

˙
d
˙
a1 4,360

Vibhramaviveka complete 2,100

Rāmānuja Bhagavadgı̄tābhās
˙
ya random selection 2,013

Vedārthasam
˙
graha complete 18,770

Śrı̄bhās
˙
ya 1.1.1 (selection), 1.1.3 4,276

Sureśvara Nais
˙
karmyasiddhi 1.1–2.29 4,008

Taittirı̄yopanis
˙
adbhās

˙
yavārtika 1.1–4.14 4,018

Br
˙
hadāran

˙
yakopanis

˙
adbhās

˙
yavārtika Sam

˙
bandhavārtika 1–223 3,001

Śaṅkara Brahmasūtrabhās
˙
ya Introduction, 1.1.1, 1.1.4 (selection) 4,573

Br
˙
hadāran

˙
yakopanis

˙
adbhās

˙
ya Introduction (selection) 5,160

Taittirı̄yopanis
˙
adbhās

˙
ya Introduction, 1.1.1–1.3.3 4,250

Bhagavadgı̄tābhās
˙
ya Introduction (random selection)

Padmapāda Pañcapādikā 1.1.1 (selection) 4,100

Vācaspati Miśra Bhāmatı̄ 1.1.1 (selection) 4,000

Yāmuna Sam
˙
vitsiddhi complete 3,330

Stotraratna complete 1,400

Īśvarasiddhi complete 2,230

1 Man
˙
d
˙
ana Miśra, Brahmasiddhi 1937: 1–18.
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The result is a matrix of pairwise differences between analyzed texts. As these

numerical values are not easy to interpret, some visualization is required. One

popular choice is hierarchical clustering in the form of a dendrogram, in which

documents with lower distance are grouped into a cluster node. The stylo package

(Eder, Rybicki, and Kestemont 2016) in the R statistical programming environment

implements a range of stylometric techniques together with effective visualizations.

The stylo() function provides a visualization in the form of a dendrogram of Delta

differences between the texts in our corpus. In Figure 1, the entire corpus from

Table 5 is represented. In this visualization, Delta measure was taken using the first

1,000 most frequent words.

It is clear from this visualization that Śaṅkara’s, Sureśvara’s, Dharmakı̄rti’s, and

Rāmānuja’s works are correctly clustered and distinguished from one another. Other

works are mixed, and the algorithm does not distinguish them clearly. Further tests

using different numbers of most frequent words resulted in serious changes that

confirm that dendrograms are unstable regarding the number of most frequent words

and other factors.35 Due to this instability, a consensus tree visualization is included

Figure 1 Delta measure, 1,000 most frequent words, Ward clustering

35 See Eder 2012, 2017.
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in the stylo() package, which combines different dendrograms with a different

number of most frequent words. In Figure 2, a “bootstrap consensus tree” is shown,

which combines dendrograms from 100 to 1,000 most frequent words.

In this rendering with the same authors, the clustering appears correct; Śaṅkara,

Dharmakı̄rti, and Sureśvara. Man
˙
d
˙
ana Miśra, and Rāmānuja are distinguished from

most authors, but they appear identified with Yāmuna, whose works remain

scattered. Padmapāda and Vācaspati Miśra are distinguished from other authors but

are rendered too close to each other.

Regarding the size of a sample, Maciej Eder (2015: 180) concluded that the most

stable result for Latin prose (comparable to Sanskrit philosophical texts) will be

produced when the text sample exceeds 2,500 words. Text samples of ancient Greek

must be slightly larger, while modern languages samples must be much larger. Eder

focused on Delta and other multidimensional methods relying on word frequencies.

Īśopaniṣadbhāṣya contains altogether only 2,598 words (quotations excluded), and

it can be expected that the small size of this text might affect any analysis of

authorship based on the Delta method. Therefore, a method that does not rely so

much on the size of the text sample will be tried out in the second stylometric test.

Figure 2 Bootstrap consensus tree, Delta measure, 100 to 1,000 most frequent words
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Second Stylometric Test: General Imposters Framework

The Imposters method is an authorship verification method that attempts to

determine whether a pair of documents was composed by the same author. The

Imposters method as originally proposed by Moshe Koppel and Yaron Winter

(2014: 182–83) checks whether two texts 〈X, Y〉, represented by feature vectors (for

example, words or n-grams), are more similar to one another than to each

“imposter” text—a text that could not have been composed by the author of 〈X, Y〉.
It first computes the score for Y; this score represents a number of randomly

selected choices of feature sets (out of 100) wherein the similarity of 〈X, Y〉 is

greater than the similarity of X to all Imposters. Similarity is measured using a

distance measure, such as Delta described above. The same is computed for X

wherein the similarity of 〈X, Y〉 is greater than the similarity of Y to all Imposters. It

must be stressed that distance measure plays an important role in the algorithm.

The Imposters method was further applied to a set of candidate texts (instead of

one) by Shachar Seidman (2014) who applied Imposters method as described above

to all pairs of texts, each of which contained a disputed text and a text by a candidate

author, in which the score represents the average of similarity scores. If the average

of both scores is greater than a predetermined threshold, the documents were

composed by the same author. This procedure is called the General Imposters

method. The function Imposters() was recently introduced into the stylo package

(version 0.6.7); all calculations in this article will be calculated using this function.

Variations of the Imposters method won first prize in the PAN-2013 and PAN-

2014 evaluation lab on uncovering plagiarism, authorship, and social software

misuse, making Imposters method one of the most successful approaches to

computational authorship studies.36

The result of the Imposters method indicates the proportion of iterations in which

the disputed text was closer to a text in the candidate set than to any text in the

imposter set. The result is expressed numerically with a score between 0 and 1; a

score closer to 1 indicates successful authorship verification in the sense that the

disputed text was closer to the candidate set in more iterations than to the Imposters.

This means that a threshold must be determined in order to interpret the numerical

results. Normally, it can be supposed that every result above 0.5 (which means that

the disputed text was closer to the candidates in more than half of the iterations)

suggests successful verification. However, any result close to the margin of 0.5

appears doubtful, as some authors exhibit a stronger signal than others.37

One particularly important feature of the Imposters method is that it yields

stable results even on shorter text samples. According to Koppel and Winter (2014:

185), accuracy of the samples containing 2,000 words was around 90 percent.

Therefore, it is reasonable to expect that even the Īśopaniṣadbhāṣya with only 2,595

words might be susceptible to such a test.

36 Compare Potha and Stamatatos 2017.
37 In Tables 6, 7, and 8, it is apparent that Dharmakı̄rti exhibits an especially strong signal, yielding the

highest scores in all settings.
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The function Imposters.optimize() in the stylo package of the R software

environment, which is used in order to find optimal parameters, offers a procedure

based on a score shifting paradigm (Kestemont, Stover, Koppel, Karsdorp, and

Daelemans 2016), which is based on the c@1 measure proposed by Anselmo Peñas

and Alvaro Rodrigo (2011).38 The procedure examines the entire available text

corpus used in General Imposters method (candidate texts and Imposters) and

estimates the average distance between texts composed by the same author, together

with the average distance between a text by a certain author and any of the texts by

other authors. This margin measuring procedure provides values that suggest we

withhold from drawing any definite conclusions. For instance, for our small corpus

of Indian philosophical texts, this procedure yielded results of 0.24 to 0.76 for word

unigrams (words); a score below 0.24 suggests that the disputed text was not

composed by the author in question, while only a score higher than 0.76 suggests a

correct attribution. Values between 0.24 and 0.76 represent a “grey area” in which

the classifier provides doubtful outcomes.

Mike Kestemont, Justin Stover, Moshe Koppel, Folgert Karsdorp, and Walter

Daelemans (2016) employ General Imposters method, first creating a benchmark

based on a modern evaluation corpus, and then on a corpus of texts attributed to

Julius Caesar. The result confirmed (a) that Hirtius’s39 own authorship claims

regarding one part of the corpus are justified and (b) that traditional philological
authorship analysis is correct.

In this article, General Imposters method will firstly be employed on a set of texts

of known Indian philosophers writing in Sanskrit (Table 5) in order to see which

parameters produce the best results.

Koppel and Winter (2014: 182–83) stress the importance of the choice of

Imposters. They propose an optimal combination of imposter quality, quantity, and

score threshold (the Imposters.optimize() function described above will resolve this

issue). Therefore, there should be no differences in language and genre, as this will

produce false positives.40 Following this advice, a set of Imposters were chosen that

are as conceptually and temporally close as possible to Śaṅkara. With the exception

of Dharmakı̄rti, all Imposters belong to the Vedānta school of Brāhman
˙
ic

philosophy and all of them belong to a period roughly between the sixth and

twelfth century CE. Padmapāda and Sureśvara are most probably conceptually and

temporally closest to Śaṅkara; Man
˙
d
˙
ana Miśra might be slightly older, and

Vācaspati Miśra slightly younger.

As an alternative to function words, character n-grams performed very well in

contemporary authorship studies (Kestemont, Stover, Koppel, Karsdorp, and Daele-

mans 2016: 87). A character n-gram is an adjoining sequence of n-letters in a text. For

example, the Sanskrit phrase brahma satyam, “Brahman is truth,” as a character 3-gram

(n=3) sequence is analyzed as ‘bra’ ‘rah’ ‘ahm’ ‘hma’ ‘ma ’ ‘a s’ ‘ sa’ ‘sat’ ‘aty’ ‘tya’

‘yam’; ‘brah’ ‘rahm’ is a 4-gram, and so on.

38 Compare Eder 2018.
39 One of Caesar’s generals.
40 Potha and Stamatatos (2017) propose the selection of Imposters according to the closest Minmax

distance between candidate set and Imposters.
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Besides various studies conducted on English texts, character n-grams have been

used successfully on a number of texts in languages such as Dutch (Hoorn, Frank,

Kowalczyk, and van der Ham 1999), Russian (Kukushkina, Polikarpov, and

Khmelev 2001), Italian (Benedetto, Caglioti, and Loreto 2002), and modern Greek

(Keselj, Peng, Cercone, and Thomas 2003; Peng, Shuurmans, Wang, and Keselj

2003). According to Kestemont, Stover, Koppel, Karsdorp, and Daelemans (2016:

87), character n-grams can capture morphemes (roots, affixes, terminations);

therefore, they are potentially sensitive to the division of words into functional

morphemes that are not captured by individual words, that is, word unigrams. As

character n-grams may work well on a highly inflected, but also transparent

language such as Sanskrit, where morphemes tend to be quite separable, this

research will conduct a test on three different word types—word unigrams (words),

3-grams, and 4-grams.

General Imposters method depends greatly on the distance metric employed. In

this study, besides the Delta measure described above, two other measures will be

employed—Cosine Delta41 and Minmax. Stefan Evert, Thomas Proisl, Fotis

Jannidis, Isabella Reger, Steffen Pielström, Christof Schöch, and Thorsten Vitt

(2017) show that compared to other distance metrics, the Cosine Delta metric

produces very good results. Kestemont, Stover, Koppel, Karsdorp, and Daelemans

(2016) compared the established Manhattan and Cosine metrics to the Minmax

metric, which is fairly novel in authorship studies. Minmax was developed by M.

Ružička (1958) for use in the field of phytogeography. This metric is used in this

experiment because it outperforms the Manhattan and Cosine metrics (Kestemont,

Stover, Koppel, Karsdorp, and Daelemans 2016: 90–91).42

The first test will determine which combination of parameters will yield the best

results on a corpus of known texts. During 100 iterations, samples of word

frequencies were randomly selected. First, the Delta distance metric is employed,

then the Cosine Delta (Würzburg) distance.43 Finally, the Ružička Minmax measure

is employed on word unigrams, 3-grams, and 4-grams in order to assess which one

will yield the best results. The first test was conducted on word unigrams with a

threshold set at 0.76 by the Imposters.optimize() function.

41 “Würzburg” as referred to in Eder 2018, because most of the authors are affiliated with the Julius-

Maximilians-Universität Würzburg, Germany.
42 Minmax distance may be described with the following formula: minmax (A, B) = ∑i min(qi

A, qi
B) / ∑i

max(qi
A, qi

B). Let A, B be two compared documents represented by some feature vector, in our case the

relative frequency of 200 most frequent words; qi
A, qi

B represent the relative frequency of a particular

word (i) in text A and B. Then the sum of minimal frequencies is divided by the sum of maximum values.

The final Minmax distance is computed by subtracting the Minmax score from 1; 1 – minmax(A, B).
43 This measure, a modification of Delta, is proposed in Evert, Proisl, Jannidis, Reger, Pielström, Schöch,

and Vitt 2017.

Śaṅkara and the Authorship of the Īśopaniṣadbhāṣya and the Kaṭhopaniṣadbhāṣya

123



Table 6 Word unigrams (threshold 0.76)

Delta Cosine Delta Minmax

Nyāyabindu (Dharmakı̄rti) 0 0.37 1.00

Vādanyāya (Dharmakı̄rti) 0.99 1.00 1.00

Hetubindu (Dharmakı̄rti) 0.94 1.00 1.00

Brahmasiddhi (Man
˙
d
˙
ana Miśra) 0.59 0.79 0.05

Vibhramaviveka (Man
˙
d
˙
ana Miśra) 0 0.02 0.77

Bhagavadgı̄tābhās
˙
ya (Rāmānuja) 0.57 0.49 0.88

Śrı̄bhās
˙
ya (Rāmānuja) 0.24 0.47 0.83

Vedārthasam
˙
graha (Rāmānuja) 0.61 1.00 0.97

Br
˙
hadāran

˙
yakopanis

˙
adbhās

˙
ya (Śaṅkara) 0.08 0.89 1.00

Bhagavadgı̄tābhās
˙
ya (Śaṅkara) 0.04 0.18 0.83

Brahmasūtrabhās
˙
ya (Śaṅkara) 0.06 0.63 0.92

Taittirı̄yopanis
˙
adbhās

˙
ya (Śaṅkara) 0.01 0.49 0.76

Br
˙
hadāran

˙
yakopanis

˙
adbhās

˙
yavārtika (Sureśvara) 0.23 1.00 1.00

Nais
˙
karmyasiddhi (Sureśvara) 0.57 1.00 1.00

Taittirı̄yopanis
˙
adbhās

˙
yavārtika (Sureśvara) 0.34 0.52 0.77

Sam
˙
vitsiddhi (Yāmuna) 0.99 0.98 0.02

Stotraratna (Yāmuna) 0.26 0.35 0.83

Īśvarasiddhi (Yāmuna) 1.00 0.47 0.16

Success Rate (in percentage) 22.20 44.40 83.30

Table 7 Character 3-grams (threshold 0.6)

Delta Cosine Delta Minmax

Nyāyabindu (Dharmakı̄rti) 1.00 1.00 1.00

Vādanyāya (Dharmakı̄rti) 1.00 1.00 1.00

Hetubindu (Dharmakı̄rti) 1.00 1.00 1.00

Brahmasiddhi (Man
˙
d
˙
ana Miśra) 0 0.64 0

Vibhramaviveka (Man
˙
d
˙
ana Miśra) 0.15 0.08 0.81

Bhagavadgı̄tābhās
˙
ya (Rāmānuja) 0.62 0.21 1.00

Śrı̄bhās
˙
ya (Rāmānuja) 0 0.19 0.55

Vedārthasam
˙
graha (Rāmānuja) 0.96 0.99 0.7

Br
˙
hadāran

˙
yakopanis

˙
adbhās

˙
ya (Śaṅkara) 0.97 0.72 0.98

Bhagavadgı̄tābhās
˙
ya (Śaṅkara) 1.00 0.76 0.6

Brahmasūtrabhās
˙
ya (Śaṅkara) 0.52 0.49 0.72

Taittirı̄yopanis
˙
adbhās

˙
ya (Śaṅkara) 0.99 0.54 0.9

Br
˙
hadāran

˙
yakopanis

˙
adbhās

˙
yavārtika (Sureśvara) 0.24 1.00 1.00

Nais
˙
karmyasiddhi (Sureśvara) 0.78 1.00 1.00

Taittirı̄yopanis
˙
adbhās

˙
yavārtika (Sureśvara) 0.41 0.62 0.8

Sam
˙
vitsiddhi (Yāmuna) 0 0.07 0

Stotraratna (Yāmuna) 0.99 0.59 0.55

Īśvarasiddhi (Yāmuna) 0 0.22 0

Success Rate (in percentage) 55.50 55.50 72.20
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Although Delta and Cosine worked quite well on trigrams, the Minmax distance

measure applied to word unigrams produced the best results on our corpus with a

success rate of 83.3 percent, which was the percentage of results with a threshold

level of 0.76 or above; 3-grams had a success rate of 72.2 percent, but with a lower

threshold of 0.6. The same parameters will be applied to the issue of the authorship

of Īśopaniṣadbhāṣya and Kaṭhopaniṣadbhāṣya. First, the results of the General

Imposters procedure for Īśopaniṣadbhāṣya as compared to Bṛhadāraṇyakopani-
ṣadbhāṣya, Bhagavadgītābhāṣya, Brahmasūtrabhāṣya, and Taittirīyopaniṣadbhāṣya
as the candidate set and to all other texts as Imposters are presented in Table 9.

Table 8 Character 4-grams (threshold 0.58)

Delta Cosine Delta Minmax

Nyāyabindu (Dharmakı̄rti) 1.00 1.00 1.00

Vādanyāya (Dharmakı̄rti) 1.00 1.00 1.00

Hetubindu (Dharmakı̄rti) 1.00 1.00 1.00

Brahmasiddhi (Man
˙
d
˙
ana Miśra) 0 0.47 0

Vibhramaviveka (Man
˙
d
˙
ana Miśra) 0.41 0.12 0.68

Bhagavadgı̄tābhās
˙
ya (Rāmānuja) 1.00 0.62 1.00

Śrı̄bhās
˙
ya (Rāmānuja) 0.97 0.94 0.87

Vedārthasam
˙
graha (Rāmānuja) 0.99 1.00 0.98

Br
˙
hadāran

˙
yakopanis

˙
adbhās

˙
ya (Śaṅkara) 1.00 0.68 1.00

Bhagavadgı̄tābhās
˙
ya (Śaṅkara) 0.85 0.89 0.71

Brahmasūtrabhās
˙
ya (Śaṅkara) 0.97 0.65 0.8

Taittirı̄yopanis
˙
adbhās

˙
ya (Śaṅkara) 0.51 0.5 0.7

Br
˙
hadāran

˙
yakopanis

˙
adbhās

˙
yavārtika (Sureśvara) 1.00 1.00 1.00

Nais
˙
karmyasiddhi (Sureśvara) 1.00 1.00 1.00

Taittirı̄yopanis
˙
adbhās

˙
yavārtika (Sureśvara) 0.59 0.51 0.57

Sam
˙
vitsiddhi (Yāmuna) 0 0.06 0

Stotraratna (Yāmuna) 0.44 0.54 0.42

Īśvarasiddhi (Yāmuna) 0 0.55 0

Success Rate (in percentage) 66.60 61.10 72.20

Table 9 Īśopaniṣadbhāṣya
Delta Cosine Delta Minmax

Words 0 0.44 0.98

3-grams 0.98 0.99 0.98

4-grams 1.00 1.00 1.00

Śaṅkara and the Authorship of the Īśopaniṣadbhāṣya and the Kaṭhopaniṣadbhāṣya

123



According to the Minmax distance measure, all three types of text segmentation

verify Śaṅkara as the author of Īśopaniṣadbhāṣya—that is to say, there is an 83.3

percent chance that Śaṅkara is the author of Īśopaniṣadbhāṣya according to General

Imposters method.

In Table 10, Kaṭhopaniṣadbhāṣya is compared to a candidate set consisting of

Bṛhadāraṇyakopaniṣadbhāṣya, Bhagavadgītābhāṣya, Brahmasūtrabhāṣya, and Tait-
tirīyopaniṣadbhāṣya. Minmax applied to word unigrams, which yielded the best

results in the experiment reported in Table 6, verified Śaṅkara as the author of

Kaṭhopaniṣadbhāṣya.
The next two tables (Tables 11 and 12) were produced through a reduction in the

number of Imposters to only those conceptually and temporally closest to Śaṅkara;

Buddhist Dharmakı̄rti, Viśis
˙
tādvaita Yāmuna, and Viśis

˙
tādvaita Rāmānuja were left

out, and only Advaitins were used as Imposters; the candidate set again includes

Bṛhadāraṇyakopaniṣadbhāṣya, Bhagavadgītābhāṣya, Brahmasūtrabhāṣya, and

Taittirīyopaniṣadbhāṣya.

As the final step, a heatmap produced using the heatmap.2 function in R is

presented in Figure 3. The map reflects General Imposters scores across the corpus,

with the texts split into 2,000-word samples; the metric used is Minmax. The map

makes it apparent that (a) most known texts are correctly attributed (except

Yāmuna’s Īśvarasiddhi and Saṃvitsiddhi and one sample from Rāmānuja’s

Śrībhāṣya) and (b) two samples from Kaṭhopaniṣadbhāṣya and one from

Īśopaniṣadbhāṣya are again attributed to Śaṅkara.

Table 11 Kaṭhopaniṣadbhāṣya
(against limited Imposters)

Delta Cosine Delta Minmax

Words 1.00 1.00 0.98

3-grams 1.00 0.81 0.66

4-grams 0.61 0.98 0.68

Table 12 Īśopaniṣadbhāṣya
(against limited Imposters)

Delta Cosine Delta Minmax

Words 0.14 0.96 1.00

3-grams 1.00 1.00 1.00

4-grams 1.00 1.00 1.00

Table 10 Kaṭhopaniṣadbhāṣya
Delta Cosine Delta Minmax

Words 0.21 0.95 0.87

3-grams 1.00 0.42 0.33

4-grams 0.31 0.22 0.28
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Conclusions

If, according to Hacker’s criteria, Kaṭhopaniṣadbhāṣya appears compatible with

Brahmasūtrabhāṣya, while Īśopaniṣadbhāṣya is at best not incompatible, a

stylometric analysis based on the General Imposters method as implemented in

the stylo package shows their close similarity to Brahmasūtrabhāṣya, Bṛhadār-
aṇyakopaniṣadbhāṣya, Taittirīyopaniṣadbhāṣya, and Bhagavadgītābhāṣya. More

specifically, Kaṭhopaniṣadbhāṣya and Īśopaniṣadbhāṣya are closer to these texts

than to a number of texts from authors ranging from Śaṅkara’s direct disciples

Padmapāda and Sureśvara to authors such as Vācaspati Miśra, Man
˙
d
˙
ana Miśra,

Dharmakı̄rti, Rāmānuja, and Yāmuna. When the results of both Hacker’s

terminological analysis and the General Imposters method are taken into account,

together with Hacker’s analysis of manuscript colophons, the traditional attribution

of both these texts to Śaṅkara can be affirmed with reasonable certainty.
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Gussner, Robert E. 1977. “Śaṅkara’s Crest Jewel of Discrimination: A Stylometric Approach to the

Question of Authorship.” Journal of Indian Philosophy 4, 3–4: 265–78.
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˙
i (ed. S. Kuppuswami Sastri).

Madras Government Oriental Manuscripts Series, 4. Madras: Government Press.
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