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1 The siddhaprinciple

Panini’s grammarincludes severaltypes of metaruleswhich determinehow its operationalrules apply.
Amongthemare“traffic rules” which constrainhow rulesinteractwith eachotherin grammaticalderiva-
tions. Theseare typically formulatedas designatinga rule or classof rules asiddha“not effected” (or
asiddhavat‘as if not effected”) with respectto anotherrule or classof rules. For economy the rules so
designatedaregroupedinto severalsectionswhoseheadingscollectively declarethemto be asiddha(vat)
The biggestsuchsection,underthe famousheading8.2.1 purvatr asiddham, extendsfrom 8.2.1through
the endof thegrammar(8.4.68),andis hencecalledthe Tripad ‘Three Sections’.

[1] 8.2.1purvatr asiddham
(Any rule in this sectionis) asiddhawith respecto any previous(rule of thegrammar).

Theheading[1] makeseachrule thatfalls underit invisible to all rulesthatprecedst. Thisis equivalento
stipulatingthattherulesin the Tripadi apply strictly in the orderin which they areenumeratedafterwhich
the derivationterminates.

Thefirst greatcommentatork atyayanastateshatfor rule A to beasiddhawith respecto rule B means
two things.

[2] a. A_\des'alakﬁnaprati.sedha‘prohibition of operationsconditionedby the output’. The outputof A
is invisible to B, soA cannot‘feed” B.

b. Utsargalakenabhava ‘allowing operationsconditionedby theinput’. Theinput of A is visible
to B, soA cannot‘bleed” B.

For the anti-feedingfunction [2a] of the asiddharelation, a standardexampleis Instr.Pl. rajabhih ‘by
kings'. Thefollowing two rulesarerelevantin its derivation:

[3] a. 8.2.7nalopah pratipadik antasya
Stem-finaln is deletedat the end of a word. E.g.rajan-su— rajasu‘in kings’ (thereis an
internalword boundarybefore-su).
b. 7.1.9ato bhisaais
After a baseendingin shorta, Instr.Pl. bhisis replacedby ais. E.g.vrksa-ais — vrksa-bhis(—
vrksaih, by otherrules)'by trees’.

Theserulespotentiallyinteract,for the resultof applying8.2.7to the n-stemrajan-bhisis raja-bhis aform
to which 7.1.9is is applicable,but mustnot be allowedto apply If it did apply it would cause-bhisin
raja-bhisto be replacedby -ais, just asin a-stems(suchasvrksa-bhis — vrksa-ais). In otherwords,the
following derivationmustbe prevented:



[4] rajan-bhis
raja-bhis  8.2.7nalopah pratipadik antasya
*raja-ais 7.1.9ato bhisaais
*rajaih (otherrules)

Thegrammarachieveghis by putting8.2.7nalopah pratipadik antasyainto the Tripadi sectionandputting
rule 7.1.9ato bhisaais earlier Therestriction[1] thenblocks8.2.7from feeding7.1.9(from supplyingnew
inputsto it).

Theanti-bleedingfunction[2b] of the asiddharelation canbeillustratedwith the derivationof bhugna
‘bent’, from bhujO-Kta (Here and below the capitalizedletters standfor diacritic markers,which are
not partof the phonologicalrepresentatiofut encodea variety of idiosyncraticgrammaticainformation.)
Againtherearetwo rulesat stake:

[5] a. 8.2.450ditasca
t in nistha suffixes(suchasthe pastparticipleending -Kta) is replacedoy n afterrootswith the
markerO. E.g. Opyayl-Kta — pina ‘swollen’.

b. 8.2.30cohkuh
A palatalis replacedby a velar beforean obstruentandat the endof a word. E.g.vac-tumUN
— vaktum'to speak’.

In underlyingbhujO-Kta bothrulesareapplicable:the replacementf -ta by -na after the root bhujO, and
the substitutionof the root-final -j by -g beforean obstruent.If -ta — -na wereto takeeffectfirst, it would

bleed-j — -g, yielding the wrong form *bhujna (— *bhujiia by 8.4.415cura Scuh). In orderto ensure
that[5b] ‘doesnot count’ with respecto [5b], it is placedafter it in the Tripadi. It is therebyasiddhawith

respecto it, andfails to bleedit.

As the commentatorsanalysesnakeclear, imposingthe asiddharelation on operationss equivalent
to restricting the relative order in which the rules that enjoin thoseoperationstake effect. It seemsthat
Parini in fact thinks of the asiddharelationasa restrictionon rule ordering. FurthermoreParini seemgo
presupposthatrulestakeeffectoneafterthe other(andnot simultaneously}. Therestriction“A is asiddha
(not effected)with respectto B” then hasthe sameimport asthe restriction“B and A take effectin that
order”. Thereforejnsteadof sayingthat7.1.9is inapplicableto n-stemsbhecausé¢he operationof n-deletion
enjoinedby 8.2.7is asiddhawith respecto it by [1], we will saythat[1] prohibitsderivationswhere8.2.7
takeseffectbefore7.1.9(suchasderivation[4]), andallowsderivationswhere7.1.9takeseffectbefore8.2.7
(suchasderivation[6]):

[6] rajan-bhis
— 7.1.9ato bhisaais (inapplicable)
raja-bhis  8.2.7nalopah pratipadik antasya

Similarly, insteadof sayingthat8.2.30is applicableto bhuj-ta becausehe operationenjoinedby 8.2.45is
asiddhawith respecto it by [1], we will saythat[1] prohibitsderivationswhere8.2.45takeseffect before
8.2.30,andallowsderivationswhere8.2.30takeseffectbefore8.2.45.

Traffic rulessuchas[1] functionasrestrictionson morebasicprinciplesthatgovernhow Panini’s rules
interact. Although thesebackgroundprinciplesare not statedin the Agadhyay itself, we caninfer them

1As notedby Bronkhorst1980,this canbe concludedrom Parini's useof asiddhavatatherthanasiddhain 6.4.22,wherethe
effectof simultaneouspplicationis desired.



from the derivationsof the system(in sofar asthesecanbe ascertainedrom suchindependenknowledge
of the grammars intendedoutputsaswe possesspf course) from overtrestrictionsstatedin the grammatr,
andfrom otherinternal cluesin the wording of the text. Thesestrandsof evidenceconvergeto show in
particular,thatthe converseof the asiddharelation,namelythe siddharelation, holds betweerrules of the
grammaunlesssomerestrictionstatedn thegrammarsaysotherwise Like theasiddharelation,the siddha
relationhastwo aspects.

[71 a A_desialaksanabm_va‘allowing operationsconditionedby the output’: The outputof A is visible
to B, sothat,if A createsnewinputsto B, thenB appliesto them(A “feeds” B).

b. Utsargalaksinapratisedha'prohibition of anoperationconditionedby theinput: theinput of A
is invisible to B, sothat, if A removesinputsto B, thenB doesnot applyto them (A “bleeds”
B).

Panini useghetermasiddha’not realized noteffected’andasiddhavatasif notrealized asif noteffected”,
in both functionsof [7], adesalaksnapratissdhaand utsargalakanabhava Although he doesnot useits

positive counterparsiddha“realized, effected”asa technicalterm, he knowsthe conceptfor his asiddha

restrictionsonly makesenseaslimitations on animplicit principle thatrulesaresiddhawith respecto each
otherin sofar aspossible sothatthatwhenarule is appliedto aform, therelevanteffectsof otherrulesare
takeninto account. The we call the the siddhagprinciple (for discussiorandvariousformulationsof it see
JoshiandKiparsky 1979,Kiparsky 1982,JoshiandRoodbergeri 987,and JoshiandKiparsky MS):

[8] Maximizesiddharelations.

Thewayto maximizesiddharelationsis to applyrulesin whateverrderyieldsaresultthatis differentfrom
the resultof applyingthemsimultaneouslyn otherwords,rulesapplyin thatorderin which theyinteract
asmuchaspossible(which maximizesfeedingandbleeding).

Therecanbe no doubtthat the siddhaprinciple is part of the designof the grammar Not only doesit
give theright resultin the overwhelmingmajority of derivations,andis consistentlyexploitedto obtainthe
simplestpossiblewording of eachrule, but preciselywhereit fails to predictthe right output, Panini takes
measureso thwartit. For example the placemenbf arule into the Tripadi=I (the sectionheadedy [1]) is
invariably motivatedeitherdirectly by the needto preventit from feedingand/orbleedinganearlierrule, or
indirectly by arelationthatit bearsto sucharule (Buiskool 1939).

Ourclaimthatthesiddhaprinciple defineghenormal,defaultmodesof rule interactionin the Agadhyayr
(the“unmarkedorder”) is uncontroversiahsfar assiddharelationsof type[7a] areconcernedThetradition
doesnot give this part of the siddhaprinciple a specialname,but it clearly takesit for granted.As for the
partof the siddhaprinciple thatrelatesto siddharelationsof type [7b], the situationis morecomplex.lt is
similar to the grammarianshitya-principle:

[9] A is a nitya ‘constant’ rule with respectto B if A is applicablewhetheror not B applies,but not
conversely A nityarule hasprecedenceveranon-ityarule.

A typical instanceof the nitya-principle which is subsumedinderthe siddhaprinciple is the derivationof
tad ‘that’ (NeuterSg.):

[10] tad-sU
tad 7.1.23svamor napumsakat



Thenominativesingularcaseendingis deletedby thefollowing morphologicallyconditionedrule.

[11] 7.1.23svamor napumsakat
Nom.Sg.-sU andAcc.Sg.-amaredeletedafter neuterstems.

until the caseendingis deleted the conditionsof rule [12] aremet:

[12] 7.2.102tyadadinam ah
Beforea caseending,(the final segmentpf pronounsof thetyad-classis replacedby a.

If this rule wereinterpolatedin the derivation[10], it would producea vowel sequencéhatwould thenbe
contractecby [13],

[13] 6.1.97ato gune
Forasequencef the form: shortnon-word-finala + a, e, 0 guma), the latteris substituted.

with theendresult*ta:

[14] tad-sU
taa-sU 7.2.102tyadadinam ah
taa 7.1.23svamor napumsakat
*ta 6.1.97ato gune

Thereasorthis derivationis wrongis thatit violatesthe nitya-principle (anda fortiori thesiddhaprinciple,
which incorporatesa generalizedform of the nitya-principle). Rule 7.2.23is nitya with respectto rule
7.1.102becauser.2.23is applicablewhether7.1.102takeseffect or not, while after 7.2.23takeseffect,
7.1.102is no longerapplicable.The nitya rule 7.2.23haspriority; hencesU is first deleted afterwhich -d
— -aisinapplicable.

But theimport of the siddhaprinciple goesbeyondthat of the nitya-principle in severalrespectsFirst,
thetraditionassignghe nitya-principle aminorrole becausét subordinated to theantarangaprinciple. In
the cited referencesywe havepresentedavidencethatthe antarangaprinciple doesnot apply within words,
but merelygivesword-internaloperationgriority overoperationghatapply acrossvord boundarieslf this
is correct,thereis no competitionbetweerthe nitya- andantaranga-principleswithin words,andthe nitya-
principle (in theform [7b]) comesto play a muchlargerrole in the systemthantraditionally recognized.

Secondlythetraditionalform of the nitya-principle, holdsonly for simultaneoushapplicablerules:

[15] nityantarangayor balavattvam api yaugapadyasambhavaeva
“A nitya andanantaranga (rule) likewise only thenpossessegreaterforce (or, in otherwords,only
thensupersedesyr takeseffectbefore,anotherule), whenit cannottake effect simultaneouslywith
thatrule)” (Nagesa,on Pbh.49,tr. Kielhorn).

Thetermyaugapadgsanbhavarefersto simultaneouspplicability of rules. What[15] says,then,is that
the nitya relation (aswell asthe antaranga relation) arelocally assessedln the following sectionsof our
article we attemptto establishthe contraryposition, thatthe siddhaprinciple, unlike the the nitya-principle,
hasa crucially global“lookahead’characterTheeffectof adoptingthe global versionof the nitya-principle
isto increasets scopeevenmore,beyondtheexpansioralreadycreatedoy the eliminationof theantaranga
principle from word-internaldomains.



2 The global nature of the siddhaprinciple

Theformulationin [8] is still too vague.Thereareseverawaysto maximizesiddharelationsin derivations.
Let us exploretwo of them more closely: the RESTRICTED siddhaprinciple and the EXTENDED siddha
principle. Therestrictedsiddhaprinciple appliesat eachpointin aderivationto determinevhich of therules
applicableat that point shouldtakeeffect. The extendedsiddhaprinciple scansentirecandidatederivations
andchooseghe onein which siddharelationsaremaximized.

[16] a. Restrictedsiddhagprinciple: alocal conditionwhich prioritizesrule application.
b. Extendedsiddhaprinciple: a global (transderivational¥Ylookahead”conditionon derivations.

After explaininghow the two versionsof the siddhagprinciple work we will preseninternalevidencefrom
thewording of the Agadhyay that Panini assumedhelatter

To returnto the siddharelation itself: what exactly doesit meanto saythat a rule or operationA is
siddha“effected”, or asiddha“not effected”,with respecto anotherrule or operationB? Theideais thatA
is visible or invisible to B in a derivation. Kiparsky 1982 proposedhatA is asiddhawith respecto B just
in caseB appliescrucially asif A hadnot takeneffect,in the sensehatB would producea differentresult
if it appliedasif A hadtakeneffect; otherwiseA is siddhawith respecto B.

To facilitate theformal statemenof this andotherdefinitionsof the siddharelation,let usintroducea bit
of notation.Let C(¢) standfor theresultof applyingC to ¢. ThenB(A(¢)) is theresultof first applyingrule
A to ¢, andthenapplyingrule B to theresult. And A,B(¢) is theresultof applyingA andB simultaneouslyo
¢). Usingthis notation,theideathatasiddhameans‘crucially non-interacting’is capturedoy thefollowing
definition:

[17] Definition1
In B(A(¢)),

a. A is asiddhawith respecto B if B(A(¢)) = B,A(¢) andA(B(¢)) # B,A(¢),
b. otherwiseA is siddhaw.r.t. B.

[17] defineghe asiddharelationpositively ascrucialnon-interactionandmakesanythingwhichis notasid-
dhasiddha Now let usconsiderasomewhatifferentidea: still definingasiddhaascrucialnon-interaction,
let us redefinesiddhaas crucial interaction leaving the relationsundefinedin the caseof mutually non-
interactingrules:

[18] Definition2
In B(A(¢)),
a. A is asiddhawith respecto B if B(A(¢)) = B,A(¢) andA(B(¢)) # B,A(¢),

b. A issiddhaw.r.t. B if B(A(¢)) # B,A(¢)
c. otherwisethe siddhaandasiddharelationsareundefined.

The two definitions[17] and[18] convergefor rulesthat caninteract, but they differ for rulesthat can’t

interact, namelywhere B(A(¢)) = B,A(¢) = A(B(¢)). In this case,A andB are vacuouslysiddhawith
respectto eachotherin both B(A(¢)) and A(B(¢)) by [17], but the siddharelationis undefinedby [18].
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Underthe formerdefinition, a vacuoussiddharelationis formally equatedo a crucial one,underthelatter,
only the crucial one counts. The siddhaprinciple will apply differently dependingon which definition is
adopted.

At first blushit might seemthat the distinction between[17] and[18] is otiose. Why would it matter
whetherarule is siddhaor not with respecto arule thatit cannotinteractwith? Indeed,in the examplesve
havediscussedofar, it makesno difference.Let’'s seehow the newinterpretationof the siddharelationas
crucialinteractionworksin the derivationof tad ‘that’. Applying -d — -a and-sU-deletionsimultaneously
to tad-sU resultsin *taa, asdoesapplyingthemin thatorder(see[10]). The siddhaprinciple accordingly
dictatesthat -sU-deletion should be appliedbefore-d — -a. For purposesof -sU deletion, it makesno
differencewhether-d — -a hastakeneffector not (we shall saythatthe siddharelationis undefinedn such
cases) So,oneeffect of maximizingof siddharelationsis thatnitya rulesgetprecedence.

Yet, surprisingly the two siddharelationsleadto quite different versionsof the siddhaprinciple: [17]
commitsus to the restrictedsiddhagprinciple [16a], which is assessetbcally. By defining siddhamore
narrowly, [18] makesthe siddhaprinciple morestringent.Only [18] allowsthe formulationof the extended
siddhaprinciple [16b], a “look aheadconditionthat maximizesthe siddharelation acrossderivations.In
the nextsectionswe will seethatthis versionis theonethatoperatesn Panini’s gramnar

3 Evidencefor the extendedsiddhaprinciple

Thederivationof adhtya ‘having approachedfrom adhi-i-Ktva involvesthreeprocessesthe replacement
of the absolutivesuffix -Ktva by -LyaP after prefixedroots, insertionof the augment-t after a shortroot
vowel before-LyaP, andvowel contractionherei i — 1.

[19] a. 6.1.101akah savarne dirghah
In closecontact,(a, i, u, r, |) andafollowing vowel of the samecolor are(together)replacedoy
along vowel.
b. 7.1.37samase’nafipurve ktvo lyap N
In acompoundhatdoesnot beginwith aN-, -Ktva is replacedby -LyaP.
c. 6.1.71hrasvasyapiti krti tuk
t is insertedaftera shortvowel beforea krt suffix markedwith P.

If nofurtherorderingrestrictionsare placedon the threerules,the outcomeis *adhiya. Thisis determined
asfollows. The input adhi-i-Ktva is subjectto [19a] and [19b]. If [19a] takeseffect first, then[19b] is

still applicableand the derivationterminatesin *adhiya. If [19b] takeseffect first, then both [19a] and
[19c] areapplicableto the output,andthe siddhaprinciple selectd19a], becausét is nitya, afterwhichthe

derivationagainterminatesn *adhiya. The grammarachieveshe right outputadhtya by stipulatingthat
vowel contractionis asiddhawith respecto insertionof the augmentUK:2

[20] 6.1.86satvatukor asiddhah
Thefollowing rules(upto 6.1.110)arenot effectedwith respecto s-retroflexionandinsertionof the
augmentUK.

By [20], [19a] is invisible to [19c], sothatt is addedin spite of the surfacelength of the root’s vowel,
yielding adhtya.
Thepossiblederivationscanbe representethy alattice diagramasfollows (I omit the silentdiacritics):

2pgain, 6.1.86is moregenerakhanthat, butthe otherasiddharelationsthatit stipulateswill notplay arole here.
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[21]

adh-Ktva

The paththroughthe boxedforms is the correctderivation. The remainingtwo paths,which convergeon
unwanted*adhiya, are excludedby [20] 6.1.86satvatukor asiddhah How exactly doesstipulating that
contractionis asiddhaw.r.t. t-insertionaccomplishthat, on the understandinghatit restrictsrule ordering?
Thereis no problemafter -tva is replacedby -ya to give adhi-i-ya). At that point, eitherversionof the
siddhaprinciple requirescontraction,being the nitya rule, to apply first. But at the initial stageof the
derivation,therestrictedsiddhaprinciple doesnot choosebetweerf19a] and[19b]. In otherwords,how do
we excludetheleftmostpathin [21] (*adhiya via adh-Ktva)? Theansweris thatit is excludedbecauseén it

[19a] (contraction)is neitherasiddhanot siddhato [19c] (t-insertion),while in the actual(boxed)derivation
it is asiddha Sowe canthink of [20] asafilter which excludesall derivationsin which[19a]is notasiddha
to[19c].

This exampleof the global “lookahead”characteif Paninian derivationswould still haveworkedwith
the old definition[17]. The needfor [18] is demonstrate@xamplesvherecrucial siddharelationsmustbe
choseroverwhatin [17] would havebeenvacuoussiddharelations.

The active perfectparticiple of sad‘sit’ is sed-vaswheresed-replaceshe reduplicatedstemsa-sad-
by ruleswhich neednot be detailedhere.In bhastems(i.e. beforeobliquevocalic suffixessuchasGen.Sg.
-a9), the suffix -vasis vocalizedto -us by rule 6.4.131,givenin [22a], e.g. Gen.Sg.sedusah. Otherwise,
when-vas doesnot undergovocalization,it receivesaninitial augment undercertainconditionsby rule
7.2.67,givenin [22b], asin Nom.Sg.sedian (with deleted-sU).

[22] a. 6.4.131vasohsamnprasaranam
Thesemivowelv of the suffix -vasUis vocalizedin bhastems.

b. 7.2.67vasvekajadghasam
TheaugmeniT is insertedbefore-vasaftera monosyllabicroot.

c. 6.1.8liti dhator anabhyasasya
BeforellT suffixes,anunreduplicatedootis reduplicated.

Thederivationsof Nom.Sgsedvan showsthe insertionof theaugment before-vashy [22b].

[23] sad
sad-IIT 3.2.115parokse lit
sad-KvasU 3.2.108bhasayam sadavas&ruvah
sasad-vas [22c] 6.1.8liti dhator anabhyasasyaetc.
sed-vas 6.4.120ata ekahalmadhye’n adesader it i
sed-vas-sU 4.1.2svau...
sed-ivas-sU [22b] 7.2.67vasvekajadghagam
sedivan (otherrules)



In the derivation of seduah, vocalizationof -vasto -us by [22a] bleedsi-insertion (the first part of the
derivationis the sameasin [23] andis notrepeatedn [24]):

[24] sed-vas
sed-vasNas 4.1.2svau...
sed-us-as  [22a] 6.4.131vasohsanprasaranam
sed-usah (otherrules)

It is this secondderivationthat requiresthe extendedsiddhaprinciple. It is neededo preventi-insertion
from taking effectwhile its conditioningenvironments still presentasin [25].

[25] sed-vas
sed-ivas_ 7.2.35ardhadhatukasyedvaladeh
sed-ivasNas 4.1.2svau...
sed-ius-as  6.4.131vasohsamprasaranam
*sed-yusah  (otherrules)

Hereis thelattice representindhe possiblederivations(beginningwith the stagesed-vas)

[26]

sed-ivas |sed-vas-ags

sed-ilvas-as sed-us-a%
sed-ius-as
sed-yus-as

At thestagesed-vasthereis a choicebetweeraddingthe caseending(sed-vas— sed-vasNag andadding
iT (sed-vas— sed-ivas). The correctoutputis derivedonly if caseaffixation takeseffectfirst. For then,
at the stagesed-vashNas the siddhaprinciple favors sanprasarana (the nitya rule) overiT, so the output
is sedush. If, on the other hand,iT is addedfirst, the derivation proceedsnexorably from sed-ivasto

the wrong output*sed-yusah, asshownin [25] above. So the questionis why, at the stagesed-vascase
affixation getspriority overiT-augmentation.The restrictedsiddhaprinciple doesnot say anythingabout
it. Theextendedsiddhaprinciple does.It selectshe derivationin [24] becauset createsa siddharelation
betweerthe sanprasarana andiT rules,which (accordingto Definition 2 in [18]) is not presentf theiT rule

takeseffect beforethe caseendingis added.The relevantsiddharelationsaccordingto the two definitions
in [17] and[18] aredisplayedin [27]:

[27] Therelationof sanprasarana (6.4.131)to iT (7.2.35)in derivationg[24] and[23]:

by[17] by[18]
in[24] siddha siddha
in [25] siddha undefined



By restrictingthesiddharelationto crucialrule interactions[18] characterizethefactthatderivation[24] is
optimalbecausdét maximizesrule interaction.It doesnot just avoidlocal violationsof the siddhagprinciple,
butit is constructedn suchaway thatthe siddhagprinciple doesasmuchwork in the derivationaspossible.

The following exampleis similar in that it involves the relationshipof sanprasarana with another
augmentatiorrule. In pasttenseforms, verbsreceivean augmentwhoseshapedependson whetherthe
root beginswith a consonanor with a vowel, Before a consonantthey geta shortaugmenta- by 6.4.71
lunlanlr nksv ad udattah, andbeforea vowel, they geta long augmenby 6.4.72ad ajadinam.

[28] a. 6.4.71lunlanlr nksv ad udattah
Shortaccented is addedbefore(aroot endingin) alun (aorist),lan (imperfect),or Irn (condi-
tional) suffix.
b. 6.4.72ad ajadinam
Longaccentedis addedlunderthe sameconditions)before(aroot) which beginswith avowel.

Which form of the augmentis chosendependaot on the underlyingshapeof the root, but on its surface
shape,as determinedby morphologicaland phonologicaloperationswhich include sanprasarana. [29]
showshow this worksin the derivationof aupyata'‘it wassowed'.

[29] vap-laN
vap-ta (3.1.67mustapply hereif theright outputis to be derived)
vap-yaK-ta 3.1.67sarvadhatuke yak
up-ya-ta 6.1.15vacisvapiyajadinam kiti (6.4.72is applicablebut 6.4.71wins by the siddhaprinciple)
a-up-ya-ta 6.4.72ad ajadinam (now 6.4.72,not6.4.71,is applicable)
aupyata (otherrules)

Theaugmenmust“wait” for theroot vocalismto be changedy rule [30a], hencefor the suffix yaK which
triggersthatchangeto be addedby [30b].

[30] a. 6.1.15vacisvapiyajadinam Kiti
A semivowelis replacedby sanprasarana in therootsvac,yaj,... beforea suffix markedK.

b. 3.1.67sarvadhatuke yak
yaKis addedbeforea sarvadhatukasuffix which denoteghe Goalor the Process.

So,atthe stagevap-tain [29], why isn’t theaugmentaddedmmediately which would resultin *opyata?

[31] vap-laN
vap-ta (supposenow we apply 6.4.71insteadof 3.1.67here)
a-vap-ta 6.4.71lunlanlr nksv ad udattah

a-vap-yaK-ta 3.1.67sarvadhatuke yak
a-up-ya-ta  6.1.15vacisvapiyajadinam Kiti
*op-ya-ta (otherrules)

Therestricted,locally definedsiddhaprinciple doesnot distinguishbetweerthis derivationandthe onein
which -yaK is addedbeforethe augment.The extendedglobal siddhaprinciple doesgive theright result. It
chooseghederivationin [29] overtheonein [38] becaus¢heformerhastwo extrasiddharelations,namely
betweerthe sanprasarana rule 6.1.15andthe augmentatiomules6.4.71(feeding,adesalaksanabhava) and
6.4.72(bleeding,utsargalaksanapratisedhg.



[32] vap-laN

\

a-vap-laN

a-vap-ta

a-vap-ya-ta

l

a-up-ya-ta

op-ya-ta

4 Are sanprasarana rules special?

The lasttwo examplessedush andaupyata havesomethingin common. In both, the winning rule vo-
calizesa semivowel(sanprasarana). From suchcasesgrammariandhavedrawn the generalizatiorthat
sanprasarana rules, suchas[22a] and[30], havepriority over otherrules(this is Pbh. 119 of Nagesa’'a
paribhasendisekhara whereit is howeverrejectedas superfluous).This ideais inconsistenwith the gen-
eralcharacteof thegrammar Thewell-establishedinstategrinciplesbehindthegrammararevery general.
Anything asparochialasa constrainion sanprasarana ruleswould havebeenrecordedasarule in thegram-
maritself. Thereis alsoa moretechnicalobjection,whichis simply thatsanprasarana rulesdo not always
havepriority overotherrules. Thederivationof svayita ‘having swelled’is a casein point.

[33] 5vi-Ktva
Svi-itva  7.2.35ardhadhatukasyedvaladeh augmeniT
Svi-itva  1.2.18naktvaset Ktva losesits markerk

Sve-ite  7.3.84sarvadhatukardhadhayukayoh gure, triggeredby suffixesnot markedwith K or N
Svayitva (otherrules)

Therelevantrulesaregivenin [34].

[34] a. 7.2.35ardhadhatukasyedvaladeh
i is insertedbeforeanardhadtatukasuffix beginningwith a consonanbtherthany.
b. 1.2.18naktva set
Ktva doesnot havethe markerK whenit hastheaugmentT.

c. 7.3.84 sarvadhatukardhadhatukayoh (82 gunah) (6.4.1angasya)
Before sarvadhatuka and ardhadtatuka suffixes, (the last segmenif) (a base)is replacedby
(gure).

In [33], rule [34a] insertsthe augmentT beforea classof suffixesincluding the absolutivesuffix -Ktva.
The augmenteditva lacksthe original triggering markerK, becauseof rule [34b]. Thereforeit no longer
conditionssanprasarana by [30], andtriggersstronggradeof theroot by rule [34c].

In the derivationin [33], sanprasarana replacementannotbe allowedto takeplaceat the stagebefore
the augments added.But this contradictsthe stipulationthat sanprasarana ruleshavepriority overother
rules. Thatstipulation,in fact, predictsthe wrongderivationin [35].
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[35] 5vi-Ktva
Su-Ktva  6.1.15vacisvapiyajadinam Kkiti , etc.
Su-itva  7.2.35ardhadhatukasyedvaladeh
So-itva  7.3.84sarvadhatukardhadhatukayoh
Savitva  (otherrules)

As for the traditional nitya{rinciple, andthe restrictedsiddhagprinciple which incorporatest, they do not
distinguish[35] from [33]. The extendedsiddhaprinciple, however,correctly selectsthe derivation[33]
over[35]. Thereasoris that[33] instantiateswo siddharelationswhich arenotinstantiatedn [35], namely
that [34a] 7.2.35(via [34] 1.2.18)bleedssanprasarana by [30] 6.1.15,and that it feedsgura by [34c]
7.3.84.Thus,[33] is the derivationin which the rulesinteractmaximally.

The putativeprinciple that sanprasarana ruleshavepriority overotherrulesdoesnot comeevenclose
to doing justice to the “lookahead” casesthat the extendedsiddhaprinciple accountsfor. Considerthe
derivationof formslike dadhati‘they give’. Therealizationof the 3.PI. endingdependsn the form of the
root accordingto [36].

[36] a. 7.1.3jho 'ntah
antis substitutedor jha in a suffix.

b. 7.1.4ad abhyastt
After areduplicatedoot, at (insteadof ant) is substitutedor jha in a suffix.

In the derivationshownin [37], 7.1.4 appliesto replacethe jh of the underlyingthe 3.PI. endingby at
becauseherootis reduplicated.

[37] dha-jhi
dhaSaP-jhi  3.1.68kartari sap
dha-Slu)-jhi  2.4.75juhoty adibhyah sluh
da-dha-jhi 6.1.10Slau, etc.
da-dha-ati 7.1.4ad abhyastat
dadhati (otherrules)

After a simpleroot, jh would havebeenreplacedby ant insteadby 7.1.3. The problemis to preventthis
from happeningorematurelybeforereduplicationactually takeseffect:

[38] dha-jhi
dhaSaP-jhi  3.1.68kartari sap
dha-SaP-anti  7.1.3jho 'ntah
dha-(Slu)-anti 2.4.75juhoty adibhyah Sluh
da-dra-anti 6.1.10slau, etc.
*dadhanti (otherrules)

Let'slook atwhatgoeswronghere.At the stagedhﬁ-éaP-jhi two rulespresenthemselves[36a] 7.1.3jho
'ntah (jhi — anti) and[39] 2.4.75juhoty adibhyah Sluh (SaP— Slu).

[39] 2.4.75juhotyadibhyah Sluh ) )
After huandthe otherrootsof thethird class,SaPis replacedoy Slu
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Therestrictedsiddhaprinciple, andthetraditionalnitya-principle thatit incorporatesgdo notdecidebetween
thesetwo rules. Theserulesdo notinteract,so neitherof themis nitya, or siddhaby definition 1 (see[17]).

And of coursethereis no sanprasarana rule involved. What doesensurethe correctderivation[37] is the

extendedsiddhaprinciple. It saysthat[39] takesprecedencéecausat maximizessiddharelationsin the

derivation(underthe definition of siddhain [18]). Thereplacemenof Sany Slu feeds6.1.108lau, which

in turnbleeds7.1.3jho 'ntah andfeeds7.1.4ad abhyastt. If thejhi — anti replacemenappliesfirst, these
siddharelationsarelost. Thus,the correctderivationglobally maximizessiddharelations,asthe extended
(lookahead)ersionof the siddhaprinciple requires.

5 Are morphologically conditioned rules special?

Theexamplesf the extendedsiddhaprinciple consideredsofar havesomethingelsein common:the right
derivationinvolvesapplyinga “morphological” substitutionbeforea “phonological” substitution.This sug-
gestsyet anotheralternativeto the extendedsiddhaprinciple. Panini could have madewhat in modern
termsamountsto a separatiorbetweenmorphologyand phonology(after all, he distinguishesa classof
rule which he calls alvidhi, which seemgto mean“phonologicalrule”). A derivationwould proceedby
lining up all its morphemesandthenapplyingany substitutionor augmentationulesthat may be applica-
ble. This ideais actually consideredy the tradition underthe rubric of the padasarskarapaks (andthe
vakyasamskarapaks, whenthe sameprocedurds generalizedo the level of thewhole sentence).

Undoubtedlymorphologicabperationgiotendto “precede’phonologicabperationsn Sanskritasthey
doin otherlanguagesBut it would neitherbe necessaryior sufficientto imposea constraintto that effect.
Paninian derivationsallow the full rangeof interactionsbetweenmorphologicaland phonologicalopera-
tions. Theycanbefreely interspersedstheform is built up— themethodcalledkrameranvakhyanapaks.
soit is unlikely that Panini operatedwith a constraintthat gives morphologicalrules priority over phono-
logical rules. Thetendencyfor morphologyto precedephonologyin derivationssimply emergesrom the
extendedsiddhaprinciple, for affixation and othermorphologicaloperationsusually determinethe condi-
tions underwhich phonologicalprocessespply, ratherthanvice versa.lt is notanautonomoustipulation
of thegrammarput a sideeffectof the extendedsiddhaprinciple. Making Parini’ s metatheorysimplerand
moregeneralthisis a conceptuallyattractiveaswell ashistorically plausibleposition.

An exampleof theinsufficiencyof stipulatingthe precedencef morphologicaloperationsover phono-
logical operations,is the derivationof asmai‘to him’, wherethe extendedsiddhaprinciple is neededo
establishthe priority amongmorphologicalrules. The underlyingidam-eis subjectto two rules, 7.2.112
anapy akah (id- — ana), and[12] 7.2.102tyadadinam ah (idam — idaa, followed by idaa — ida — a by
otherrules). Of thesetwo rules,it is 7.2.102which shouldtakeeffect:

[40] idam-e (atthispoint,id- — ana-by 7.2.112anapy akah mustbe blocked)
idaa-e  [12] 7.2.102tyadadinam ah
ida-e 6.1.97ato gune ‘shortnonword-finala + a, e,0 (Quna) is replacedoy thelatter’
ida-smai 7.1.14sarvanamnah smai ‘After apronounstemin a, (Dat. Sg.) Neis replacedby smai
a-smai  7.2.113hali lopah ‘id — () beforea consonanta¢nding’

A constraintwhich requiresthatmorphologicaloperationgrecedghonologicaloperationsloesnot decide
between7.2.102and7.2.112at the first stageof the derivation,sincethe losing rule 7.2.112anapy akah
is certainly morphological. The restrictedsiddhaprinciple doesnot help eithet But the extendedsiddha
principle correctly choosesr.2.102over 7.2.112,becauseapplicationof 7.2.102createsan extra siddha
relationin the derivation,at the pointwhere7.1.14sarvanamnah smai feeds7.2.113hali lopah.
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6 Internal evidencefor the extendedsiddhaprinciple

We haveseenthatthatthe extendedsiddhaprinciple predictsthe right rule interactionsevenin casesvhere
plausiblealternativedail. We now proceedto a differentkind of evidencewhich showsthatjust whenthe
extendedsiddhaprinciple predictsthewrongrule interaction,the grammarakesstepsto fix the problem.

Theverbformsagat ‘he went’ andayan ‘they went’ offer a minimal pair which demonstratethatthe
siddhaprinciplein its extendedlookahead)ersionplaysarole in the designof thegrammaryregardlessf
the morphologicalor phonologicalstatusof the rules. Both verbforms havethe underlyingrooti, whichis
replacedby suppletivega in agat, andbecomes in ayan Thus,the originally vocalic root comesto begin
with a consonantn both forms. Recallfrom [28] thatthe pasttenseaugmentis a- beforea vowel anda-
beforea consonant.The siddhaprinciple dictatesthat this distribution should be checkedon the surface,
predictinga shortaugmenin bothforms. This s right for agat ‘he went':

[41] i-luN
i-ti 3.4.78tip tasjhi. ..
i-t 3.4.100itas ca (up to this point, [28b] 6.4.72ad ajadinam is applicable giving * a-i-t(i))
ga-t  2.4.45inogaluni
a-a-t  (now[28a] 6.4.71lunlanlr nksv ad udattah insertstheaugment)

Only the extendedsiddhaprinciple works here. The correctaugmenta cannotbe inserteduntil the sup-
pletive root ga hasreplacedi, after which point the root hasa consonantabnset. This replacemenis
conditionedby theinflectionalending-t(i). At the stagei-ti, the restrictedsiddhaprinciple (like thetradi-
tional nitya-principle) doesnot give priority to thereplacemenoperationi — ga becausét is not nityawith
respecto augmentationNor, for thatmatter,is it nitya with respecto luN — ti andsubsequenti — t.

The extendedsiddhaprinciple works, however It requiresthe augmentule to “look ahead”andapply
in suchaway thatsiddharelationsaremaximizedoverthe derivation.

By the sametoken, however,the extendedsiddhaprinciple givesthe wrong resultfor the otherform,
ayan‘they went’, wherelong a is insertedby 6.4.72ad ajadinam, asthoughthe root still beginswith a
vowel. It doesbeginwith a vowel underlyingly but the siddhaprinciple saysthat the relevantcontextis
the surfacey, which replaces beforea vocalic endingby 6.4.81ino yan. With this in mind, Panini has
put both relevantrules, 6.4.72ad ajadinam and6.4.81ino yan, into the specialsectionheadedy 6.4.22
asiddhavadatra bhat, which stateghatall rulesin this sectionareasif asiddhawith respecto eachother
This rule setsasidethe siddhaprinciple andtells us to “pretend” that the root still beginswith a vowel,
ensuringthattheaugmeng is selectedasif therootvowel hadnotbeenreplacedoy y.

[42] i-laN
i-anti  3.4.78tip tasjhi. .., [36a] 7.1.3jho 'ntah
i-an  (upto this point, the desiredaugment could be derivedby 6.4.72ad ajadinam)
y-an 6.4.8linoyan
ayan 6.4.72ad ajadinam (in virtue of 6.4.22asiddhavadatra bhat)

This constitutesevidencethatthe constructionof Parini’s grammarassumeshe extendedsiddhagprinciple.
Ruleshave beenput underthe scopeof 6.4.22only in orderto defeatthe siddhaprinciple. If only the
extendedsiddhagprinciple providessufficientreasonfor putting 6.4.81into that section,thatis the version
that Panini musthaveworkedwith.
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A similar exampleis 3.PI. asan wherethe deletionof theroot vowel of asby 6.4.1115Snasorallopah is
asiddha sothelong augmeng- is still inserted.Again, bothrulesare put underthe scopeof 6.4.22in order
to defeatthe siddhaprinciple.

In cakratus from kp-atus thereduplicationrule [22c] mustapplyto the syllabic form of theroot, ignor-
ing thereplacemenof [ by r dueto theglide formationrule [43].

[43] 6.1.77iko yan aci
I, u,r, ] (IK) =y, v, 1, | (yaN) beforeavowel (aC) in closecontact.

Therequiredderivationis:

[44]  kr-lit (perfectof kr ‘protect’)
kr-tas 3.4.78tip tasjhi. ..
kr-atus 3.4.82 parasmaipadanam...
kr-kr-atus [22c] 6.1.8liti dhator anabhyasasyaandotherrules
kr-kr-atus  [43] 6.1.77iko yan aci
ca-kr-atus otherrules

If the antaranga-principle were operativeinside words, it would predict this result (as Katyayanapoints
out). But if we areright that the antaranga-principle doesnot apply inside words, it saysnothing about
therule interactionin this example.On the contrary the extendedsiddhaprinciple saysthatreduplication
should“wait” for [43] to changethe shapeof theroot. It is significant,therefore that Parini hasincludeda
specialrule for justthesecases:

[45] 1.1.59dvirvacane ci
The substituteof a vowel, when conditionedby a following vowel, is treatedlike the original with
respecto reduplication.

Theonly function of [45] is really to setthingsright wherethe extendedsiddhagprinciple fails.

It is instructiveto comparethe derivationof dudyusati, wherereduplicationtakesplacebeforea conso-
nant,the siddhaprinciple givesthe correctresult.

[46] div-saN-tiP

diu-sa-ti 6.4.19chvoh sud anunasike ca
dyu-sa-ti [43] 6.1.77iko yan aci

dyu-dyu-sa-ti [22c] 6.1.8liti dhator anabhyasasya
dudyusati otherrules

[45] makesvowel substitutionasiddhaonly before before a vowel (aci), not beforea consonant. This
confirmsthat the author of the grammarwas well awareof the extendedsiddhaprinciple andtook care
to curbit just whereneeded. Thus, our interpretationof the siddhaprinciple justifies the wording of the
grammar

Oncethe properdomainof the antarangaprinciple asgiving priority to word-internaloperationsover
operationsacrossword boundariess understoodthe issuewhetherthe siddhaprinciple is strongerthan
the antarangaprinciple arisesanew Thereare exampleswhich suggestthat it is, including the familiar
gomatpriyah‘fond of cow-owners'’.In the underlying( (gomat+sU)+ (priya+sU) )+sU, thefirst member
of thecompoundcanloseits casesuffix -sU by oneof two rules:
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[47] a. 6.1.68halnyabbhyo dirghat sutisyaprktam hal
After a consonantaindafter (the feminine endings)long aP, ni, (the endings)-sU, -tiP, -siP are
deleted(replacedby the null elementiopa) if they consistof a singleconsonant.

b. 2.4.71supodhatupratipadikayoh
Caseendingsin rootsandstemsaredeleted(replacedby the null elementuk).

The competitionbetweenlopa-deletion of the casesuffix by rule 6.1.68,and its luk-deletionby 2.4.71,
hasindirect repercussionslf lopa-deletiontakesplace,the stemwill undergothe phonologicalchanges
triggeredby the deletedending(becauseof principle [48a] 1.1.62pratyayalope pratyalalaksanam), and
will developinto *goman-. If luk-deletiontakesplace, the stemwill not be affectedby thesechanges
(becausef [48b] na lumatangasya) andit will emergeasgomat-:

[48] a. 1.1.62pratyayalope pratyayalaksanam
Whena suffix is deleted the operationgriggeredby it still apply.
b. 1.1.63nalumatangasya
Whenasuffix is deletedby anelementcontaininglu, the operationst triggersonananga(stem)
do notapply.

If the priority betweerthe two deletionrulesweredecidedby the antarangaprinciple, accordingto which
word-internalprocessetakeprecedencevercross-wordrocessedppadeletion,whichis applicableto the
first partof the compound shouldtake precedenceverluk deletion,which is applicableonly to the whole
compound. But this would yield the wrong form *gonmanpriyah® However, if the antaranga-principle
is subordinatedo the extendedsiddhaprinciple, the correctresultis derived. For the extendedsiddha
principle givespriority to luk deletionbecausét bleeds(via 1.1.63)the phonologicalchangedriggeredby
the deletedcaseending,therebyestablishinganextrasiddharelation.

The siddhagprinciple is not the only traffic rule’ of the grammarthat works on a global, “lookahead”
basis.Thetradition expresslysaysthatthe utsarga/apaada (general/specialule) relationdoessotoo.

[49] Pbh. 64: upasanjanisyamananimitto 'py apavada upasanjanimittam apy upasargambadhate
“An apawada supersedesventhoughthe causef its (application)arestill to presenthemselvesa
generalrule the cause®f which arealreadypresent. (tr. Kielhorn)

An exampleis thederivationof asvakiti ‘boughtwith a horse’(fem.), which mustgo like this:

[50] asva-inakri-Kta-sU

advakita 2.1.32kartr karanekrta bahulam
asvaknta-NiS 4.1.50kr 1tat karanapurv at
asvakitr

The feminine suffix I\_I—S is addedto krita in aninstrumentalcompoundby the specialrule 4.1.50. But at
the input stage,prior to compoundingkrita runsthe risk of gettingthe generalfeminine suffix -Ta. The
suffixationrule musthavethe foresightto wait until compoundingestablisheshe properenvironmentfor
the femininesuffix 4

*To get gomatpriyah Patdijali positsa specialexceptionto the antaranga-principle: Pbh.52 antarangan api vidhin lug
bahirango badhate “a bahiranga deletionby luk supersedesvenantaranga rules”. This is quite obviously unacceptablend
extremelyunlikely to havebeenatacit principleof Parini’'s grammar.Thetraditionalsoentertaingbutdoesnot ultimatelyendorse)
the ideathat someof the “lookahead”effectsare dueto a conventionthat operationsareundonewhentheir trigger is eliminated
(nimitt apayenaimittikasyaivapayah). Thisconventioris obviouslytoo strongbecausé forbidsanytypeof utsargalaksanabhava
rule interaction.

“Seefurtherthe discussioraroundPbh. 75: gatikarakopapadanam kr dbhih sahasamasavacanamprak subutpatteh
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[51] kri-Kta

krita-Ta 4.1.4ajady atagap
asva-inakrita-sU  4.1.2svau...
asvakita 2.1.32kartr karane krta bahulam

7 Rulesvs. constraints

The siddhaprinciple, especiallyits extendedlookahead”version,emergegathernaturallyin nonderiva-
tional, constraint-baseghonologicaltheories.It is thereforeof someinterestto askwhetherParini’s gram-
mar could be reformulatedin constraint-basetermswithout loss of generality (This is no longersimply
a matterof interpretingParini, of course,but of usinghis work to learn somethingaboutlanguage.)The
answeris that, in spiteof the lookaheadproperty Panni’s systemis crucially derivational The contextof
rulescan’t necessarilype definedin termsof the outputrepresentationConsequentlythe rulesmustapply
in sequenceandthe grammarcannotbe reformulatedasan OT-type of constraintsystemwithout loss of

generalization.

The point is illustratedby the derivationof the perfectparticiple bibhi-vas-(Nom. Sg. bibhivan), from
bhi- ‘fear’.

[52] bhi
bhi-lIT 3.2.115parokse lit perfecttensdIT is assigned
bhi-KvasU 3.2.107kvasusca IIT replacedby KvasU

bibhi-vas  [22c] 6.1.8liti dhator anabhyasasyaetc. reduplication

In this derivation,rule 7.2.67vasv ekajadghasam becomesapplicableat the intermediatestagewhenthe
suffix -KvasU hasbeenaddedbut reduplicationhasnot takeneffectyet:

[53] 7.2.67vasvelaj adghasam
TheaugmeniT is addedto the ardhadtatukasuffix vasuaftera monosyllabicstems stemsendingin

-a,andghas‘eat’.
This throwsa potentialspannein theworks, for interpolatinganapplicationof [53] leadsto *bibhyivan:

[54] bhi
bhi-IIT 3.2.115parokse it
bh-KvasU 3.2.107kvasus ca
bhi-ivas 7.2.67vasvekajadghaam
bibhi-ivas  [22c] 6.1.8liti dhator anabhyasasyaetc.
bibhy-ivas 6.4.82er anekaco‘samogapurvasya

Eachrule in [54] appliesproperly Theekac (monosyllable)conditionon 7.2.67is satisfiedbothin theinput
andin theoutput. But in fact 7.2.67cannotapply. Ourtheoryexplainswhy. Thederivationin [54] violates
the extendedsiddhaprinciple at the stagebhi-vas The extendedsiddhaprinciple requiresreduplicationto
apply beforeiT-insertion,becausehe augmentT is not insertedbefore-vasbecausdhe reduplicatedroot
is disyllabic, and 7.2.67vasv ekajadghasam allows insertionof iT before-vasonly after a monosyllabic

(ekac) root.
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The lessonof this exampleis that lookaheadallows no “amnesties”; eachrule appliesonly whenthe
conditionson its applicationare satisfied,andthe derivationmustobeythe siddhaprinciple. Thatis why
Panini’s phonologicalrulescannotbe translatednto constraintgeveninto violable OT constraints).

In this paperwe hopeto haveshownthreethings: (1) thatthe two versionsof the siddhaprinciple differ
formally in howthe siddharelationis defined,(2) thattheydiffer substantivelyin thatthe strict versionsub-
sumesexactlythetraditionalnitya-principle, whereaghe extendedrersionsubsumes generalizedorm of
it, and(3) thatParini’s grammaipresupposethe extendediddhagprinciple. Thisfinding furtherstrengthens
our claimthatthesiddhaprinciple is thefundamentaprinciple governingtheinteractionof rulesin Panini’s
grammar
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