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Abstract. In The Revision Theory of Truth (MIT Press1993), GuptaandBelnapclaim thatone

advantageof their particular approachto truth is "its consequencéhat truth behaveslike an

ordinary classicalconceptundercertainconditions—conditionshat canroughly be characterized
asthosein which thereis no vicious referencen the language." Aiming to clarify this remark,

they define Thomason models, nonpathologicamodelsin which truth behavedike a classical
concept. They investigateconditionsunder which a model is Thomason,arguing a model is

Thomasonwhen there is no vicious referencein it. In the current paper,we extend their

investigation, consideringnotions of nonpathologicalityand sensesof "no vicious reference"
generatedoth by revision theoriesof truth and by fixed point theoriesof truth. We showthat

someof the fixed point theorieshave an advantageanalogougo that which Guptaand Belnap

claim for their approachandthat at leastone revisiontheory doesnot. This calls into question
the claim that the revisiontheorieshavea distinctive advantagen this regard.

81. Introduction. Whentruth-theoretigparadoxesregeneratediwo factorsseemo beat play:
the behaviourthat truth intuitively has;andthe factsaboutwhich singulartermsreferto which
sentencesandsoon. For example paradoxicalitymight be partially attributedto the contingent
fact that the singularterm, "the italicized sentenceon pageone”, refersto the sentence,
The italicized sentence on page one is not true.

Factorsof this secondkind might be representetby a ground model: aninterpretatiorof all the
names function symbols,andpredicatesn the potentially self-referentialanguageunderstudy,
with the exceptionof the predicate'x is true”. Formally,supposédhatL is anuninterpretedirst
orderlanguage.M = [D, Iis aclassical model for L if D is a nonemptyset;andl is a function
assigningto eachnameof L a memberof D, to eachn-placefunction symbolof L a function
from D" to D, and to eachnonlogical n-place predicateof L a function from D" to {t, f}.
Supposdurthermorethat L™ is obtainedby addinga new one-placepredicateT to L, andthatL
hasa quotename'A’ for eachsentenceA of L*. We follow GuptaandBelnap[5] in defining
S=4{A AisasentencesfL’}. A classicalmodelM = D, Ifor L is a ground modelfor L
iff both S O D, and I("A’) = A for eachA O S. A classicalground model for L is a
representationf the supposediyunproblematidragmentof L*: arepresentationf which terms

referto which objects,and of which objectshavewhich nonsemantigroperties.
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We might wantto extenda groundmodelM = [D, |[Ifor L to a classicaimodelM’ = [D, I'0]
for L™ sothatthe extensionof T in M’ (= {d O D: I'(T)(d) = t}) is the setof sentencesf L*
truein M": we will call suchamodelM' a Tarski model. A Tarskimodelfor L* is onein which
truth behavesasit intuitively should. Unfortunately,somegroundmodelscannotbe extended
to Tarskimodels. Supposdhatthe languagd. hasonenonquotename,b, no function symbols,
and no predicateor relationsymbols. Also supposehat M = [D, ICis a groundmodel,where
D = Sandwherel(b) = =Th. Finally supposehat M’ = [D, I'is a classicalmodel extending
M. Notethat!'(T)(=Th) =t iff I'(T)(I'(b)) =t iff Tbis truein M' iff =Tb is nottruein M'. So
theextensionn M' of T cannotbethe setof sentencetruein M'. Thisis simply a formalization
of theliar's paradox. The paradoxcanbe attributedboth to the intuitively desiredbehaviourof
truth—i.e.by our desireto extendM to a Tarskimodel—andheto fact, unproblematian itself,
thatthe nameb refersto - Th.

We canconsiderotherproblematicgroundmodels. If I1(b) = Tb ratherthan-Tb, thenwe can
extendM to two TarskimodelsM' = [D, I'CandM" = D, I"Clwherel’(T)(Tb) =t and!"(T)(Tb)
=f. Theproblemwith thetruth-telleris thatthereseemdo be nothingto decidebetweenV’ and
M". Establishederminologyhasit thatthe truth-telleris pathological but not sobadastheliar
asto be paradoxical. The sourceof pathologicalityneednot be self-referencer evencircular
reference: Yablo [11] gives an exampleof a pathologicalground model with no referential
circularity. But evenin Yablo’s example,the pathologymight be attributedto somekind of
viciousreferencan thegroundmodel. Finally, theviciousreferencan agroundmodelneednot
be singular terms viciously referring to sentences. Considera languageL with one unary
predicateG, anda groundmodelM = [D, ICwhereD = Sandl(G)(A) =t iff A= [Ox(Gx - —TX)
for every sentenceA of L, so that the extensionof G is {{x(Gx - -Tx)}. M cannotbe

extendedo a Tarski model. Hereit is a predicate G, thatis viciously referring.

'Guptapointedthis out, in correspondence.
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It haslong beenrecognizedthat not all self-referencds vicious or pathology-producing.
Consider,

The italicized sentence on page three contains four words.
This is an unpathologicallyfalse self-referentialsentence.Formally, supposehat the language
L hasexactlyone nonguotename,c, andonenonlogicalpredicate G, andno function symbols.
Also supposehat M = [D, I0is a groundmodel suchthat I(c) = Gc, andI(G)(Gc) = f. Then,
from an intuitive point of view, there is nothing vicious about the self-reference: Gc is
unpathologicallyfalse,and referenceto it shouldbe non-vicious.

We havebeentoying with anintuitive notionof a pathological groundmodelandanintuitive
notion of a ground model with vicious reference. Thesenotions suggestthe complementary
notionsof a nonpathological groundmodel,and of a groundmodelwith no vicious reference.
Guptaand Belnap [5] claim that one advantageof their particular approachto truth is "its
consequencethat truth behaves like an ordinary classical concept under certain
conditions—conditionghat can roughly be characterizeds thosein which thereis no vicious
referencen the languagsdi.e., in the groundmodel].” (p. 201) Aiming to clarify this remark,
they define Thomason groundmodels,the groundmodelsin which—from Guptaand Belnap’s
particulartheoreticperspective—truthbehavedike a classicalconcepf They investigatesome
of the conditionsunder which a ground model is Thomason: by consideringa number of
examplesandtheoremstheybuild a caseby caseargumenthata modelis Thomasorwhenthere
is no vicious reference. Thoughtheir notion of a Thomasormodelis formal and precise their
notion of "no vicious reference"remains informal and intuitive throughout, precluding a

mathematicaproof of their conclusionand necessitatinghe caseby caseargument,

*GuptaandBelnapdo not explicitly asserthatthe Thomasormodelsarepreciselythosein which truth behaves
classically,but it is clearfrom their discussiorthat they areintendedas such.

SGuptapointedthis out, in correspondence.
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In the currentpaperwe will approactthetopic from a perspectiveslightly differentto Gupta
andBelnap’s,but promptedby their discussion.We will considera numberof theoriesof truth,
both Guptaand Belnap’srevision theories,and theoriesmotivatedby the fixed point semantics
in oppositionto which Gupta and Belnap develop their approach. We will give a formal
definition of whenthereis no vicious referencan a groundmodelrelative to this or that theory
T, anda formal definition of whentruth behavedike a classicalconceptin a groundmodelM
relative to this or that theory T.* We will thenstatea desideratunon any theory T of truth,
whethera revisiontheoryor afixed point theory: If thereis no vicious referencerelativeto T)
in agroundmodelM, thentruth shouldbehavdike a classicalkconcept(relativeto T) in M. This
echoesthe "adequacycondition” in Gupta [4]—the paperwhich first introducesThomason
models—onany theory of truth: "For modelsM belongingto a certainclass—aclassthat we
havenot formally definedbut which in intuitive termscontainsmodelsthat permit only benign
kinds of self-reference—thé¢heory shouldentail that all Tarski biconditionalsare assertablén
the model M." (p. 194) We will prove that some of the fixed point theories satisfy our
desideratumandthat at leastone the Gupta-Belnaprevisiontheoriesdoesnot.

If our desideratunwereidenticalto the Gupta-Belnapdesideratum—thatruth behavelike
aclassicakoncepin theabsenc®f viciousreference—thethe significanceof our resultswould
be clear: we would seethata numberof rivals of the Gupta-Belnagheoriessharethe advantage
that Guptaand Belnap claim for their approach,and that at leastone of Guptaand Belnap’s
revisiontheoriesdoesnot. Thiswould presentachallengeo their suggestiorthatthe satisfaction
of the desideratums an advantagdhat is distinctive of their approachor at leasta reasonto
gualify this suggestion.But, asGuptahascautionedusin correspondenceotonly is the Gupta-

Belnapnotion of non-viciousreferencanformal andintuitive, it is alsotheory-neutrailvhile ours

“We will alsoconsiderinterpretingthe fixed point semanticso thatthe behaviourof truth is not determinedoy
the groundmodel. We agreewith M. Kremer[6] that Kripke [8] favoursthis interpretation.
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is theory-relative. We will wait until our formal definitions are on the table before discussing
theseissues.

Our discussionwill not be self-contained. In particular,we will rely on the notationand
conceptantroducedin 82 and 83 of the companionpaper,Kremer[7]. We will alsorely on
otherdefinitionsfrom [7]: we will specificallyandexplicitly referenceanythingfrom [7] which
is not from 82 or 83 of that paper.

82. Fixed point semantics and revision theories of truth. In 82 and83 of Kremer[7], we
developthe fixed point semanticgKripke [8] and Martin and Woodruff [9]) and the revision
theoreticsemantic§Guptaand Belnap[5]) for languagesxpressingheir own truth concepts.

In the fixed-pointsemanticsa groundmodelM is expandedo athree-valuednodelM + h,
wherethe hypothesis h is a three-valuednterpretationof T. The detailsdependon the scheme
of abbreviation usedto assigntruth valuesto compositesentences.In [7] we introducedthe
weak Kleenescheme ; the strongKleeneschemek; the supervaluatiorschemeo; andtwo
variantson the supervaluatiorschemegl andc2. Givena groundmodelM, eachschemep is
associatedwvith a certainjump operatorp,, on hypothesesh. The modelsM + h in which T
plausibly expressesruth are thosefor which h is a fixed point of p,,. Two fixed pointsof p,,
are of particularinterest:the least fixed point, Ifp(p,,), and the greatestintrinsic fixed point,
gifp(py). (See[7], 82, for the details.) Thus,in [7], we defineten fixed-pointtheoriesof truth:
the leastfixed pointtheoriesT"™ ¥ T'P.k TP, 0 Tlp. 01 gnd T 92 andthe greatestntrinsic fixed
point theoriesT9™# Tofe.k Taip.0 TP, ol and T 92 Accordingto eachof thesetheories,a
sentencéA is valid in a groundmodel M iff A is truein the relevantleastor greatestintrinsic
fixed point.

In the revision-theoreticemanticsywe do not expanda groundmodel M to any particular
modelM + h for the whole language.Rather,we considersequencesf classicalhypothesedh,
generatediy progressivelyrevising someinitial hypothesis. For example,if a liar sentencas

originally hypothesizedo betrue, it will be hypothesizedo be false,uponrevision,andsoon.
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Somesentencavill eventuallystabilize.In [7], we definethreerevisiontheoriesT, T*, and T®.
Accordingto T", a sentencéA is valid in a groundmodel M iff A eventuallystablizesastrue,
no matterhypothesish we beginwith. For T#, we weakenthe notion of stability, andfor T¢ we
restrictour attentionto particularwell-behavedevision sequences. (See[7], 84, for details.)

GivenagroundmodelM, eachof thesethirteentheoriess determinedy theverdictit gives,
for eachsentenceA of L*, on whetherA is valid in M. As pointedoutin [7], thesetheoriesall
rely on what M. Kremer [6] calls the supervenience of semantics. the intuition that the
interpretatiorof T shouldbe determinedy theinterpretatiorof the nonsemantinamesfunction
symbolsand predicatesas representedyy a groundmodel. M. Kremer arguesboth that that
Kripke [8] doesnot endorsethis proposal,and that this proposalmisinterpretsthe fixed point
semantics. In particular,many groundmodelsM allow manyfixed points,in eachof which T
hasa distinctinterpretation. If T only meangruth if the languages spokenin accordancevith
a fixed point, andif the interpretationof T is to be determinedby the groundmodelason the
superveniencproposalthena giventheoryof truth shouldprivilege someparticularfixed point,
e.g.theleastfixed point. M. Kremerargueghatthe fixed point semanticss meantto formalize
the fixed point conceptionof truth, accordingto which, asKripke [8] putsit, "we areentitledto
asser{or deny)of a sentencehatit is true preciselyunderthe circumstancesthenwe canassert
(or deny) the sentencatself.” But this conceptionfavoursno particularfixed point. (See[7],
82, for more discussiorof this point.)

In [7], we formalize the supervenienc@roposal,in the fixed point setting,by defining the
theoriesT™ ? and T9™ P for eachschemeof evaluationp. Eachof thesetheoriesdetermine
whena sentencas valid in agroundmodel: eitherwhenit is true in the leastfixed point of p,,
or in the greatestfixed point of p,,. When it comesto the nonsupervenienceroposal,the
primary notion shouldnot be whena sentences valid in a ground model,sincea groundmodel
doesnot fix the interpretationof the whole language. The most obviousanalogousotion we

haveis asfollows.



7

Definition 2.1. SupposdhatM is a groundmodelandthath is afixed point of W, Ky, Oy,
or any monotoneoperatoron hypotheses.The sentenceA of L* is valid in the extended model
M + hiff h(A) =t.

This notion is not relativizedto a theory. But whetherthe notion of validity in M + h is
well-definedfor a given h is relative to an evaluationscheme sincewhetherh is a fixed point
is relative to an evaluationscheme. So we have a different nonsuperveniencéixed point
approachfor eachevaluationscheme.

83. Truth behaving like a classical concept. We havenot yet introducedthe notionsof
"no vicious reference" nor of truth behavinglike a classicalconcept. But considera classical
groundmodelM = [D, I0that makesno distinctions,other than with quotenames,amongthe
sentence®of L": for an extremecase,supposethat L has no nonquotenames,no function
symbolsand no nonlogicalpredicates. Thereseemao be no opportunityfor vicious reference
of any kind underthesecircumstances.And yet Ifp(u,) andIfp(k,,) are nonclassical: thusit
seemdhat neitherof the leastfixed point theoriesT"™ * or T"™ * dictatesthat truth behavedike
a classicalconceptin M. This is a simple exampleof the kind of resultthat GuptaandBelnap
find counterintuitive: despitethe absenceof vicious reference truth doesnot behavelike a
classicalconcepton theseleastfixed point theories. (It is worth noting that Ifp(o,,) is classical
in M, asfollows from [7], Corollary 4.24.)

Guptaand Belnapintroducetheir notion of a Thomason model (see[7], Definition 4.7) in
order to clarify the advantagehat they claim for their approach: "its consequencehat truth
behavedike an ordinaryclassicalconceptunder... conditionsthat canroughly be characterized
asthosein which thereis no vicious referencen the language.”

Definition 3.2. ([5]) A groundmodelM is Thomason iff all t,,-sequencesulminatein one
andthe samefixed point.

The notion of a Thomasormmodelis a formal articulationof the notion of a nonpathological

ground model, i.e. a ground model in which truth behavedike a classicalconcept. Though
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Thomasommodelsarenot definedin atheory-relativemannertheyformalizenonpathologicality
from the revision-theoretic perspective: from a least fixed point perspective for example,
nonpathologicalitywould be characterizedn termsof the propertiesof the leastfixed point of
s K Omy Oy, 02, OF Whatever ratherthanin termsof the variouspossiblet,,-sequences.

Soonafter introducing Thomasonmodels,Guptaand Belnap note that for every Thomason
model M, the classicaljump operatort,, hasa uniquefixed point, sayh.> They point out that,
if M is ThomasonthenA O V,, iff A O V/; iff h(A) =t for everysentenceA of L*. Uponthis
they remark,"So, both theoriesT" and T* dictatethat truth behavedike a classicalconceptin
Thomasommodels." This suggestghe following definition, alsogivenin [7].

Definition 3.3. T™ [T* T¢] dictates that truth behaves like a classical concept in the ground
model M iff A OV, [V, Vi or-A 0OV, [V, V\] for everysentenceA of L*.

The analogoudlefinition, alsogivenin [7], for the fixed point theoriesis asfollows.

Definition 3.4. Letp = W, K, g, or ol or g2. T'™ P [T9™ °] dictates that truth behaves like
a classical concept in the ground model M iff A O V[P P [VaP-f] or A O VI P [VEP-°] for every
sentenceA of L".

On any nonsuperveniencixed point approachthe issueis not whethertruth behavedike a
classicalconceptin a ground model, but ratherin an extended model.

Definition 3.5. Truth behaves like a classical concept in the extended model M + hiiff his
a classicalfixed point of T,,.

Theorem 3.6. A groundmodelis Thomasoriff T* dictatesthattruth behavesike aclassical
conceptin it.

Proof. This follows immediatelyfrom the definitions. -

84. No vicious reference. Gupta[4] tentativelysuggestghat non-viciousreferencecanbe
definedvia the notion of a Thomasormmodel. But the immediacyof the proof of Theorem3.6

suggestghat the notion of a Thomasongroundmodelis a notationalvariantof the notion of a

°1, havinga uniquefixed point is a necessaryut not a sufficient conditionfor M to be Thomason.
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groundmodelin which T dictatesthat truth behavedike a classicalconcept. For non-vicious
referencewe would like a characterizatiothatis linked to thereferentialbehaviourof thenames
andpredicatesn the groundmodel. Gupta[4] suggestshatwhetherreferencds non-viciousin
a groundmodelM is relatedto what distinctionscanbe madein M amongthe sentencesf L™
"Now, what sortsof self-referencecanwe allow in L? What kinds of distinctionsamongthe
sentencescontaining the truth predicate can we make without violating the fundamental
intuition?'® (p. 191) This secondjuestionis mademoreprecisewith GuptaandBelnap’snotion
of aname’s predicate’spr functionsymbol’sinterpretatiorbeingneutral relativeto somesubset
X of the domainof discourseD. SeeDefinition 4.4, immediatelybelow. (GuptaandBelnap’s
[5] notion of X-neutrality generalizessupta’s[4] notion of S-neutrality.)

Definition 4.3. ([3], Definitions2D.2) SupposdéhatM = [D, ICis a modelfor L andX O D.
® The interpretationof a namec is X-neutral in M iff I(c) O X.
(i) The interpretationof an n-placepredicateF is X-neutral in M, iff for all d,, ..

d, d OD,if d,d OX thenl(F)(d,, .., d ..., d) = I(F)(dy, ..., d, ..., d.).

(i)  Theinterpretationof an n-placefunction symbolf is X-neutral in M, iff boththe
rangeof I(f) is disjoint from X andfor all d,, ..., d,,d O D, if d, d O X then
I(f)(d,, ..., d, ..., d) =I(f)d, ..., d;, ..., dy.
Definition 4.4. ([3], Definition 6A.2) A modelM = [D, 10is X-neutral iff the interpretations
in M of all the nonquotenamesnonlogicalpredicatesand function symbolsare X-neutral.
Guptaand Belnap prove a numberof theoremsrelating a ground model’s ability to make
distinctionsamongthe sentencesf L* to its Thomasonness—i.¢o whetherT" dictatesthattruth

behavedike a classicalconceptin it. Theybeginasfollows. (See[5] or [7] for proofs.)

5The "fundamentalintuition” abouttruth is that "from any sentenceA the inferenceto anothersentencethat
assertghat A is true is warranted. And conversely: from the latter sentencdhe inferenceto A is alsowarranted.”
(Gupta[4], p. 181).
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Theorem 4.5. ([5], Theorem6A.5) If thegroundmodelM is S-neutrathenall t,,-sequences
culminatein the samefixed point, i.e., M is Thomason.

Theorem 4.6. ([5], Theorem6B.4, Convergencédo afixed pointl) If M is X-neutralthenM
is Thomasonprovidedthat X containseither(i) all sentenceshathaveoccurrencesf T, or (ii)
all sentenceshat are p-ungroundedn M, or (iii) all sentenceshat are k-ungroundedn M, or
(iv) all sentenceshat are o-ungroundedn M.

Guptaand Belnappresentthe following exampleas an applicationof Theorem4.6.

Example 4.7. ([5], Example6B.6) Supposehatthe groundmodelM = [D, ITis S-neutral
exceptfor the namea. FurthermoresupposdhatHb is truein M. ThenM is Thomasonif (i)
I(a) = Hb, (ii) I(a) = T'Hb’, (iii) I(a) = Hb O -Ta, or (iv) I(a) = Ta O -Ta.

Theoremst.5 and4.6 andExample4.7 arepart of a caseby caseargumenthatif thereis no
vicious referencen the groundmodel M—if no vicious distinctionscanbe madein M among
the sentencesf L*—thenM is Thomason.Given Theorem3.6, this canbeinterpretedasa case
by caseargumenthatT" satisfieshefollowing Gupta-Belnap Desideratum ontheoriesT of truth
(seeGupta’s[4] "adequacycondition” citedin 81 above):

Gupta-Belnap Desideratum. If there is no vicious reference in the ground model M then T
dictates that truth behaves like a classical concept in M.

As mentionedin 81, both this desideratumand the argumentthat the Gupta-Belnagheory T
satisfiesit rely on aninformal, intuitive, theory-neutrahotion of non-viciousreference.

The generalstrategyimplicit in Theorems4.5 and 4.6 and Example4.7 is asfollows. Find
somesetY of intuitively unproblematicsentences.If M is (S - Y)-neutral—if M cannotmake
anydistinctionsamongpotentiallyproblematicsentences—theM is Thomason.In Theorem4.5,
Y =0. In Theorem4.6,Y canbeanysetof T-free sentencegy-groundedsentencess-grounded
sentencespr o-groundedsentenceslin Example4.7,Y = {Hb}, {T'Hb’}, {Hb O-Ta}, or{Ta

O -Ta}. Therearefairly strongtheory-neutraintuitions that, in eachof thesecasesreference

"This desideratums not quite explicit in either[5] or [4], but we takeit to be implicit.
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to the objectsin Y is non-vicious. And if oneof theseis a caseof vicious referencejt would
presenno counterexampléo theclaimthatT" satisfiesthe Gupta-Belnaglesideratum (It would
presenta counterexampléo the claim that T satisfiesa conversedesideratum.)

Interestin theoriesotherthanT" might prompta similar caseby caseconsideratiorof whether
our other theoriesdictate that truth behavedike a classicalconceptwhen thereis no vicious
reference.Regardingl™ * and T ¥, we havea negativeresult: thesetwo theoriesneverdictate
that truth behavedike a classicalconcept(Seethe proof of [7], Theorem4.5). For a large
numberof other theories,we get the following analoguesof Theorems4.5 and 4.6. (These
follow from [7], Theorem4.21 and Corollary 4.24.)

Theorem 4.8. If the groundmodelM is S-neutralthenT", T# T¢, T ©, T 01 T2 gnd
T9%° (p =y, K, 0, 01, or 62) dictatethat truth behavedike a classicalconceptin M.

Theorem 4.9. Supposehatthe groundmodelM is X-neutralwhereX containseither (i) all
sentencethathaveoccurrencesf T, or (ii) all sentenceghatarep-ungroundedn M, or (iii) all
sentenceshat arek-ungroundedn M, or (iv) all sentenceshat are o-ungroundedn M. Then
T, T% T¢, T T 92 and T9™ P (p =, K, 0, 01, or 02) dictatethat truth behavedike a
classicalconceptin M. In all casesbut (iv), T™ ° dictatesthat truth behavedike a classical
conceptin M.

We havea negativeresultfor T™ °, (See[7], Example5.12.)

Theorem 4.10. For someX-neutralgroundmodelM, whereX containsall sentencethatare
o-ungroundedn M, T ¢ doesnot dictatethat truth behavedike a classicalconceptin M.

So far the informal caseby caseargumenthasruled out T™ " and T™ ¥ as satisfying the
Gupta-Belnamlesideratumandhasruled out T™ ° on the assumptiorthat the conditionson M
in Theorem4.10 represennon-viciousreference. But we still havean informal argumentthat
alargenumberof our theoriessatisfythe desideratumin particularT", T# T¢, T"™ °2 and T °

wherep = |, K, 0, 01, or 62. Thefollowing is GuptaandBelnap’slasttheorenrelating(S - Y)-
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neutrality to Thomasonness—i.gheir last theoremin their caseby caseargumentthat T
satisfiesthe Gupta-Belnapdesideratum.For a proof, see[5] or [7].

Theorem 4.11. ([5], Theorem6B.8, Convergenceo a fixed point 1) SupposehatM is an
(S - Y)-neutral model and that Y contains only sentencesthat are either stably t in all
T,-sequencesr stablyf in all suchsequences—iotherwords,Y 0O {A: AOV,, or-A0V,}.
Then,M is Thomason.

Given Theorem4.9, above,we canimmediatelystrengthenTheorem4.11.

Theorem 4.12. Supposeéhat M is an (S - Y)-neutralmodelwhereY 0O {A: A0 V,, or -A
0V,}. Thenthefollowing theoriesdictatethattruth behavedike aclassicalconceptn M: T,
T T¢, andT9™° for p = Y, K, 0, 01, or 2.

On the negativeside,we havethe following. For a proof, see[5], Example6B.13.

Theorem 4.13. Thereare(S - Y)-neutralmodelswhereY 0O {A: A0V, or-A0V,} and
in which neither T ¢, T 91 nor T °2 dictatesthat truth behavedike a classicalconcept.

The conditionson the groundmodelin Theorems4.5 and 4.6 might be clear casesof non-
vicious referencefrom anintuitive theory-neutraperspective.But the conditionon the ground
modelM in Theoremst.11and4.13is thatM be (S - Y)-neutralmodel,whereY O {A: A0 V,,
or-A V,}. Thus,onthestrategywe suggestedor interpretingTheoremst.5 and4.6, the set
Y of unproblematicsentencesanbe any subsetof {A: A0 V,, or -A 0 V,}. At thispointin
their caseby caseargumentGuptaandBelnapno longerseemo beworking with clearlytheory-
neutralintuitions concerningnon-viciousreference:theintuitions at work areintuitionsthatrate
asnon-viciousreferenceo the sentencesn {A: A 0 V,, or -A 0 V,}. This seemsmnotivated
by the revisiontheoreticsemanticsand more specifically by the theory T".

It doesnot affect Guptaand Belnap’sargumentfor the conclusionthat truth alwaysbehaves
classicallyin the absenceof vicious referencejf truth occasionallybehavesclassicallyin the
presencenf vicious reference. But we might want to interpretTheorem4.13 as evidencethat

Tfo TP ol and T™ °2 do not satisfythe Gupta-Belnamlesideratumin which casewe wantto
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be pretty surethatthe conditionplacedon M in the statemenof thetheoremis a conditionunder
which thereis no vicious reference. We contendthat from a perspectivenot alreadyinformed
by revisiontheory,we simply cannotbe sureof this.

We grant that there are informal theory-neutralintuitions about vicious reference: the
referenceinvolved in the liar is certainly vicious, and the referenceinvolved in the truth-teller
is almostcertainly vicious. For anillustrative intuitive caseof non-viciousreference suppose
that M = [D, I0is a ground model and that ¢ is a nameand G is a classicalunary predicate.
Further,supposethat I(c) = T'Gc’. The sentencel' Gc' doesnot have any truth-valuein the
groundmodel,sincel assignao extensioror anti-extensiorio T. But on any reasonable theory
of truth, T'Gc’ will behaveclassically,andwill be assignedhe sameclassicaltruth-valueasGc.
Soreferenceto T'Gc’ oughtto be non-vicious.

Here,we alreadyhaveanimplicit relativizationof non-viciousreferencdo thetheoryof truth:
referencelo T'Gc’ shouldbe non-viciouson any reasonable theory of truth sinceT*Gc’ should
behaveclassicallyon any reasonable theoryof truth. Consideran unreasonabléeoryof truth,
T which assigngo everysentencef the form Tb the truth-valuen. Accordingto T™, it is
not soclearwhetherreferenceo T Gc' is vicious: afterall, accordingto T™", this sentenceloes
not behaveclassically. Our informal intuitions aboutwhat kind of references non-viciousare
informed by our informal intuitions aboutwhat sentencesvill behaveclassicallyin reasonable
theoriesof truth. Thusevenour informal intuitions are,in somesensetheory-relative: relative
to reasonableheories.

We might want a tool for a more fine-grainedcomparisonof theories. The most general
formal articulationof non-viciousreferencewe suggestwill be theory-relative: non-vicious
referencewill bereferencego non-sentencegr to unproblematicsentences,e. sentencethatget
adefinite, stable andclassicalruth-value a theory-relativematter. Extendingthis to predicates,
non-vicious distinctions will be distinctions among the non-sentencegogether with the

unproblematicsentences.
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Definition 4.15. Letp=u,K, 0,0l orc2. LetT =T, T# TS T"™° or T9%° with V = V,,,
Vi Ve, Ve or VPP correspondingo T. Let M be agroundmodelfor L. T dictates that
thereis no vicious reference in M iff M is (S - Y)-neutralfor someY O {A: AOV or-A [ V}.

The analogueon the nonsuperveniencixed point approachess asfollows.

Definition 4.16. SupposdhatM is agroundmodelandthath is afixed point of p,, K,,, O\,
al,,, 02,, or any monotoneoperatoron hypotheses. There is no vicious reference in the
extended model M + h iff M is (S - Y)-neutralwhereY [0 {A: h(A) =t or h(A) = f}.

85. No vicious reference, again. In 84, we took up Gupta’s[4] suggestiorthat whether
referenceis vicious is relatedto what kind of distinctionscan be madewithin the domain of
discourse.In casethis strategyis unintuitive, we will advanceanotherway to developa notion
of non-viciousreference. Beginningwith names,we will take all quote namesto refer non-
viciously, andwe will take a nonquotenameto refer non-viciouslyif it refersto eithera non-
sentenceor an unproblematicsentence.Of course this is a theory-relativeissue.

For predicatesyve beginwith classicalone-placeoredicates.Eachnameis closelyrelatedto
a unary predicateas "Pegasus'ls to "pegasizes”. Supposahat M = [D, ICis a groundmodel,
wherethe extensionof G is {I( b)} andthe extensionof H is {I(c)}. Intuitively, if the namesb
and c refer non-viciouslythenso do the predicatesc andH. We shouldnot placeany special
emphasi®nthe extensiorasopposedo the anti-extensiorof a predicate: a classicalpredicate’s
significationis justasmuchdeterminedoy its anti-extensiorasits extension. Oneway to think
of a classicalpredicate’ssignificationis asthe way it partitionsthe universeof discourse. So
it seemdntuitive to saythat—-G and-H alsorefer non-viciously. It alsoseemsntuitive to say
that (G O H), with the extension{l( b), I1(c)}, refersnon-viciously.

Generalizingfor classicalunarypredicatesve getthefollowing: the predicateP refers non-
vicioudly iff either every object in P's extensionis unproblematicor every object in P’s
anti-extensionis unproblematic,where the unproblematicobjects are the nonsentencesnd

unproblematicsentences. Note that referring unproblematicallyis closed under Boolean
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operators.To extendthis to n-placeclassicalpredicatesywe will saythatanorderedn-tuple(d,,
...,d, 000 D" is unproblematic iff eachof d,, ..., d, is. Thenwe cansaythatthe n-placepredicate
R refers non-vicioudly iff eithereveryn-tuplein R's extensionis unproblematicor everyn-tuple
in R's anti-extensioris unproblematic.

For n-ary function symbols,we combinethe strategyfor nonquotenamesandfor predicates,
in Definition 5.1, below. We will assumethat L is a languagewith quote namesfor the
sentenced LY, andthatT =T, T# T, T™ P or T9 P with V = V,,, Vi, VS, ViPP or vaPe
correspondingo T.

Definition 5.1. SupposehatM = [D, Iis a classicalmodelfor L.
® T dictates that the nonquote name b refers non-vicioudly in M iff I(b) O (D - S) O {A:

AOV or-A0O V)

(i) T dictates that the nonlogical n-ary predicate R refers non-viciously in M iff either (a)
for everyld,, ..., d,0Jin the extensionof R, eachd, 0 (D - S) 0 {A: AOV or-A [ V};
or (b) for everyld,, ..., d,0Jin the antiextensiorof R, eachd, 0 (D - S) 0 {A: AOV or
-A O V).

(i) T dictates that the n-ary function symbol f refers non-viciously in M iff both (1) for every
d, ...,d, b, I(Hd, ....d) O ((D-S)0{A AOV or-A01V}, and(2) for eachd O
D, either(2a) for everyn-tuple(d,, ..., d,0Osuchthati(f)(d,, ..., d,) = d, eachd, OO (D - S)
O {A: AOV or-A[0V}; or(2b)for everyn-tupleld, ..., d,0suchthatI(f)(d,, ..., d,)
#d,eachd O (D-S)O{A: AOV or-AlV}

Definition 5.2. T dictates that there is no vicious references in the ground model M iff T
dictatesthat everynonquotename,everynonlogicalpredicateand everyfunction symbolrefers
non-viciouslyin M.

The analogueon the nonsuperveniencixed point approachess asfollows.

Definition 5.3. SupposehatM is a groundmodelandthath is a fixed point of ,, Ky, Oy,

al,,, 02,,, or any monotoneoperatoron hypotheses.M + h dictates that the name b, the n-ary
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predicate R, or the n-ary function symbol f, refers non-vicioudly is definedasin Definition 6.1,
with T replacedby M + h andwith V = {A: h(A) =t or h(A) = f}. There is no vicious
reference in the extended model M + h iff M + h dictatesthat every nonquotename, every
nonlogicalpredicateotherthan T and everyfunction symbolrefersnon-viciously.

Theorem 5.4. Definition 5.2is equivalento Definition 4.15,andDefinition 5.3 is equivalent
to Definition 4.16 (assumingjn all casesthatthe groundmodelis classical).

Proof. Directly from the definitions. -

86. Does truth behave like a classical concept when there is no vicious reference? We
are now readyto stateour formal desideratunon supervenienc¢heoriesof truth.

Desideratum 6.1. If T dictatesthat thereis no vicious reference in the ground model M, then
T dictates that truth behaves like a classical concept in the ground model M.

From the nonsupervenienciixed point perspectiveywe get a desideratummot on theoriesof
truth, but on schemesof evaluationp = |, K, 0, 0l and 62, which correspondto distinct
nonsupervenienciixed point approaches.

Desideratum 6.2. For every ground model M and every fixed point h of p,,, if there is no
vicious reference in the extended model M + h then truth behaves like a classical concept in the
extended model M + h.

Our main resultsare asfollows.

Theorem 6.3. (i) T', T¢, T™ 92 andT9" ? satisfyDesideratun®.1,for p = y, K, 0, o1, or 2.
(iiy T# T'ew The.x T o and T °* do not.

Theorem 6.4. (i) 02 satisfiesDesideratun®.2, but (ii) Y, K, 0 andol do not.

Theorems5.3and6.4 (ii) follow from [7], Theorem4.21(2) and(3). The proof of Theorem
6.4 (i) is similar to the proof in [7] of Theorem4.21 (2) for T" %2,

We recall Gupta’s caution (81): Desideratum6.1 must be distinguishedfrom the Gupta-
Belnapdesideratumfor which the notion of non-viciousreferences theory-neutrakatherthan

theory-relative andinformal andintuitive ratherthanformal. Theorem6.3 bringsout a striking
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differencebetweerDesideratun®.1 andthe Gupta-Belnamlesideratum.Saythat T' >, T iff for
everylanguagd. everygroundmodelM andeverysentence of L, if Ais validin M according
to T thenAis valid in M accordingto T'. (Thisis [7], Definition 4.1.) As Guptahasnotedin
correspondencef, atheoryT satisfiesthe Gupta-BelnaglesideratunthenanytheoryT' =2, T is
alsoboundto satisfyit. Not sowith Desideratuns.1, which is satisfiedby T" but not by T?,
althoughT* =, T". Considerthe following example,which provesthat T* doesnot satisfy
Desideratun®.1.

Example 6.5. ([5], Example6B.9, and[7], Example5.9) Considera languagelL with no
nonquotenames,no function symbols, a one-placepredicateG, and no other nonlogical
predicates.Let L™ be L extendedwith a one-placepredicateT, and supposehat L hasa quote
name'C’ for everysentenceC of L. Let A= [X(Gx & —TX), let B = [X(}y(Gx & Gy & -Tx &
=Ty & x#y)andletY = {T"A: n=0}. LetM = [D, IObethe groundmodelwhereD is the
setof sentencesf L* andwherel(G)(d) =t iff d 0 Y. Notethateverysentencen Y is nearly
stablyt in everyT,,-sequencethoughnot stably t in any 1,-sequence.SoC O V}, for all C O
Y. So T* dictatesthat thereis no vicious referencein M. But T* doesnot dictate that truth
behavedike a classicalconceptin M: asshownin [7], thereis a1,,-sequences$ in which the
sentenceB is neitherstablyt nor stablyf. -

If we acceptGuptaandBelnap’sinformal caseby caseargumenthatT" satisfiesthe Gupta-
Belnap desideratum(see §5), then we must also acceptthat T* satisfiesit. In that casethe
groundmodelin Example6.5 mustcontainvicious reference.Doesit? Sincethe languagehas
no namesthe questionbecomesvhetherwe canusethe predicateG to makeviciousdistinctions
amongthe objectsin the domainof discourse. Canwe? Thereare unstable sentenceshat we
candistinguishwith G: [(G)(A) =t andI(G)(B) = f, althougheachof A andB is unstablein
somert,,-sequence But to takethis to be a vicious distinctionis to favour the notion of stability
over the notion of nearstability: we simply cannotuseG to distinguishamongsentenceshat

fail to be nearlystable. From a perspectivehat favoursneitherstability nor nearstability—i.e.,
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neitherT" nor T"—we maintainthat the questionwhetherthe groundmodelin Example6.5 has
vicious references simply too impreciseto havea determinateanswer.

But in this groundmodel,neitherT* nor T" dictatesthattruth behavesike a classicalconcept.
Sothequestionof whetherT* or T” satisfiesthe Gupta-Belnaglesideratunis itself tooimprecise
to have a determinateanswer. In particular,the Gupta-Belnapquestionof whetheror not a
modelis Thomasonvhenthereis no vicious referencgunderstoodnformally) is too imprecise
to haveananswer: Example6.5is of a non-Thomasomodelwhich is a borderlinecaseof non-
vicious reference.

The bestwe canshowfor a theory T, usingthe informal notion of non-viciousreferencejs
that T satisfieswhatwe will call the weak Gupta-Belnapdesideratum:in clear intuitive cases
of non-viciousreference I dictatesthat truth behavedike a classicalconcept. But if we want
to askin generalwhetherT dictatesthattruth behavedike a classicalconceptin the absencef
vicious referenceandif we want our generalguestionto be preciseenoughto havea definite
answer,we are going to needa precisenotion of non-viciousreference.

Theadvantagehat GuptaandBelnapclaim for their approach—thesatisfactiorof the Gupta-
Belnapdesideratum—isan impreciseadvantage.Whenwe makeit precise,we discoverthata
numberof the superveniencéixed point theoriessharethe advantagg Theorem6.3 (i)). And
if we opt for a nonsupervenienctixed point approachthenthe analogousadvantages hadas
long as we usethe evaluationschemeo2 (Theorem6.4). Furthermore Guptaand Belnap’s
revisiontheory T* doesnot sharethe preciseversionof the advantaggTheorem6.3 (ii)). We
believethat GuptaandBelnapshouldreconsidethe placeof their no-vicious-reference-implies-
truth-behaves-classicalintuition, sincethe preciseversionof this intuition is not satisfiedby
all of the revisiontheoriesandis satisfiedby a numberof the revisiontheories’rivals.

87. Concluding remarks. Guptaand Belnap presentthe satisfactionof the no-vicious-
reference-implies-truth-behaves-classicalgsideratunas one advantageof their approachto

truth. We haveformalizedtheir desideratumysingaformaltheory-relativenotionof non-vicious
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referenceratherthantheir informal theory-neutrahotion. The revisiontheoriesT  andT¢ both
have the advantagein its formalized form, but the revision theory T# does not. The
superveniencdixed point theoriesT™ 02, T 1 Tap.k Tafe. 0 Taifp.0l - gnd TIP %2 have this
advantage. And the nonsuperveniencéixed point approachbasedon o2 has an analogous
advantage Althoughour desideratunis slightly differentto GuptaandBelnap’s,we believethat
our results,at the very least,showthat a numberof fixed point theoriesare as attractiveasthe
revisiontheoriesin regardgo the behaviourof truth in the absencef viciousreferenceandthat
at leastone natural revision theory is suspectin this regard. We will considera number of
responseso our results.

Responsd. Oneresponsés to insistthatwe havewarpedthe intuitive notion of non-vicious
referenceby formalizing it as we have, causinga resulting shift away from the original
desideratumto somethingquite different. In reply, we could take the soft line that our
desideratunon theoriesis merely an alternative desideratuno the Gupta-Belnapesideratum,
and that the satisfactionof our desideratunshouldbe seenas an alternativeadvantageo the
satisfactionof theirs. We could alsotake a hard line, accordingto which their desideratums
so imprecisethat the questionof whetherT* or evenT’ satisfiesit hasno determinateanswer
(see86, above). On this line, our desideratuntan be seenas an appropriateprecisificationof
theirs,andasa betterdevicefor comparingtheoriesof truth. Oneway to combatthe hardline
would be to developa formal, intuitively appealing,but theory-neutralnotion of non-vicious
referenceandto testwhetherour theoriessatisfy the new resultingdesideratum.

Ourtentativebelief is that GuptaandBelnap’sinformal notion of non-viciousreferencesplits
into a variety of notionsuponformalization,onefor eachtheory of truth. By way of analogy,
consideran informal notion of logical consequencéor a secondorder language. Under the
pressuref formalization,this notionsplitsinto amodel-theoreticelation = betweerpremise-sets
and conclusionsand a proof-theoreticrelation + (in fact, a numberof proof-theoreticnotions,

dependingon our choice of comprehensioraxiom). Certaindesideratanvolving the informal
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notion of logical consequencenight be satisfiedby = and othersby ~. Similarly, different
desideratamight be satisfiedby ground modelswith no vicious referenceaccordingto T and
accordingto T'.

The questionmight arisewhether= or + is the correct formalizationof secondorderlogical
consequence.Similarly, the questionmight arise whetherone of our formal notions of non-
vicious referencds the correctformalizationof the intuitive notion. One answermight be that
the correctformalizationis the one generatedy the correcttheoryof truth, maybeT9™ © or T#,
Be thatasit may,for eachtheoryT, we still wantto establishwhetherT satisfiesthe no-vicious-
reference-implies-truth-behaves-classicayuition by using T's own notion of no vicious
reference.

Response. It is importantto keepin mind that the satisfactionof sucha desideratundoes
not constitutethe most basic argumentagainstfixed point theoriesand in favour of revision
theories. Guptaand Belnapspendtwenty-eightpagespresentingquite different considerations
againstfixed point approacheso truth. Furthermorethey motivatetheir revision theory quite
independently of the no-vicious-reference-implies-truth-behaves-classicatiyuition. The
satisfactionof this intuition is presentedas an importantbonus,but asa bonusof an otherwise
motivatedapproach.

Response&. It is worth notingthatthosefixed point theoriesthat satisfyour desideratunare
otherwiselessappealinghanthosethatdo not. All of the greatesintrinsic fixed point theories
satisfy our desideratum. But, althoughthe gifp’s has seemeda natural candidatefor special
attention, nowherein the literature do we see argumentsthat any gifp delivers the correct
interpretationof truth. The only Ifp theory,amongthosewe haveconsideredthat satisfiesour
desideratunmis T 2. And the only nonsupervenience fixed point approachthat satisfiesthe
analogouglesideratunis the onethatrelieson the stronglyconsistensupervaluatioschemes?2.

T"™ 92 and 62 have had little explicit attentionin the literature, and few advocates. It is,
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howeverworth notingthata numberof constructionandremarksin McGee[10] dependon 62
andfavour o2 over ol ando.?

Responsél. Onemight arguethattruth only genuinely behavedike a classicalconceptin a
ground modelM when M is Thomason. When and only when M is Thomasoncanwe say,
"whenwe revisea hypotheticakextension.. for ‘true’ by repeatedpplicationf 1,,, we find that
... We reacha stageafter which the revisionrule ceasedo revise. Further,no matter with what
hypothesis we choose to initiate the revision process, we end up in the same fixed point." (Gupta
andBelnap[5], p. 134) This makesthe Thomasormodelslook privilegedindependenthof their
connectionto the theory T, i.e. independentlyof the fact thata groundmodelM is Thomason
iff T* dictatesthat truth behavedike a classicalconcept. An advocateof T"™ °2 or someother
fixed point theory might, however,remain unimpressedarguing as follows: only if you are
alreadycommittedto the view that the classof 1,,-sequencesepresentshe behaviourof truth
in M, will you want to privilege the classof ground modelsM suchthat all 1,,-sequences
culminatein the samefixed point. If, on the other hand, the behaviourof truth in M is
representedby Ifp(02,,), thenwhetheror not all 1,,-sequencesulminatein the samefixed point
seemsconsiderablylesssignificant.

Responsé. Finally, we point out thata certainkind of fixed point theoristmight be willing
to jettisonthe no-vicious-reference-implies-truth-behaves-classidaliyition altogetherat least
when non-vicious referenceis understoodas we have been understandingit. On certain
anaphoricanalysesof truth? a sentenceof the form Tb inheritsits semanticcontent,however
such contentis understoodfrom whateversentencds referredto by b, whetherb is a quote
nameor a nonquotename. b might refer to the sentencelc, so that Tb ultimately inheritsits

semanticcontentfrom whateversentencas referredto by c. And soon.

8McGeerefersto g, 01, ando2 asc,, 0, anda,, respectively.

°SeeGrover, Campand Belnap[3], Grover[2] and Brandom[1].
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One might think of a sentencewithout occurrence®f T as getting its semanticcontentnot
by inheriting it from anothersentenceput in somemore fundamentalway. Sucha sentence
might be thoughtof grounded, sinceits contentis groundedin the world of nonsemantidacts.
Supposéhatthe sentenceé is groundedandthatthe namea refersto A. ThenTa would also
seemto be grounded py virtue of inheriting its contentfrom A. If b, however,refersto Tb or
to = Tb, thenthereis noway to find a groundedsentencdor Tb to inheritits contentfrom. Thus
Tb is, on this informal analysis,ungrounded.Ungroundedsentencest seemsgcannotbe either
true or false: they do not havethe right kind of content. Thereare tricky issuesconcerning
compositesentences:if A is groundedlyfalseandB is ungroundedwhat is the statusof (A &
B)? This looks very muchlike the time to selectan evaluationscheme.

Grover [2] suggestghat Kripke’s [8] technicalnotion of groundednesss the bestformal
explicationof the informal notion of groundednessn termsof content-inheritancahatwe have
beenarticulating. Recallthata sentences grounded for Kripke iff it getsthe valuet or f in the
least fixed point. If we considerthe constructionof the least fixed point from the null
hypothesisthenGrover’'ssuggestioriooks compelling. Fix a groundmodelM = [D, IfJandlet
p be someevaluationscheme. Let S be the p,,-sequencehat builds Ifp(p,,) up from the null
hypothesis—i.e.S,(d) = n for everyd [0 D. At the first stageof the revision processgevery
sentencewvith no occurrence®f T getsa definite truth value. At eachsubsequenstagein the
revision processmore and more sentenceget definite truth-values: if S,(A) =t or f andl(a)
= A thenS, ., ,(Ta) = S,(A). ThusTa canbe seenasinheriting its contentfrom A.

Of course,we haveto decidewhether(Ta & Tb) getsa definite truth-valueat stagea + 1,
whenat stagea, A = I(a) is falseandB = I(b) hasnot yet beenassigned definite truth-value.
This depend®n the evaluationscheme.The Kleeneevaluationschemeseemthe mostintuitive,
sincethesupervaluatioschemeganevaluatea compositesentencesgroundedevenwhennone
of its partsis grounded: for example,if the nameb refersto the sentence-Th, thenon any of

the supervaluatiorschemes(Tb [0 =Tb) is groundedthough neither of its disjunctsis. The
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guestionmight arise: wheredid (Tb [0 =Th) getits content,if not from its disjuncts? Perhaps
from its logical form? At any rate,if Groveris right, then T™ ? seemdlike a good theory of
truth, wherethe evaluationschemep is probablyp or k.

Supposehat L is a languagethat containsno nonquotenames no function symbolsand no
nonlogicalpredicates.SupposédhatL® is L enrichedwith the unary predicateT, andthatL has
guote namesfor the sentence®f L*. And let M be any groundmodelfor L. M displaysno
vicious referencejn our sensepn any of the theoriesof truth.

Considerthe sentenceA = Ox(Tx O =Tx). On the formal analysisof groundednessA is
ungroundedf we evaluatecompositesentencesisingeitherp or K, despitethe apparenabsence
of viciousreference.Is A ungroundedn our intuitive sense?If A is groundedjt mustbetrue.
Soif we areusing or K, eachinstanceof A mustbetrue. In particular(T'A” 0 =T‘A’) must
be true. So, if we areusing  or K, eitherT'A’” or =T'A” mustbe true. Soif A is goingto
inherit its content,then A is going to haveto inherit its contentin part from itself. But this is,
intuitively, sufficient for a sentenceto be ungrounded. So, despitethe absenceof vicious
reference A seemaungroundedn our intuitive sense. We canimaginecomingto this position
in anattemptto formalizeananaphori@nalysisof truth,independentlyf anyconcernsnvolving
the liar's paradoxor any other paradox.

If non-viciousreferenceneedsto be thoughtof in the way that we havedefinedit, thenthe
story about grounding might trump any intuitions we have that blame truth’s nonclassical
behaviouron viciousreference.Oneresponseés thatthereactuallyis vicious referencebecause
the quotename’A’ viciously refersto the ungroundedsentenced. But the aboveargumentfor
theungroundednessf [Ox(Tx [0 =Tx) canbe modifiedto work evenwhenL hasno quotenames.
In this case,if thereis vicious referenceanywhere thenit is in the boundvariablex: sucha
variable can be thought of as referring indeterminatelyto all of the objectsin the range of
guantification. Among otherthings, x refersto the sentencdlIx(Tx 0 —Tx) itself. On this line,

sinceOx(Tx O =Tx) is ungroundecho matterwhat the groundmodelis, thereis always vicious
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referencan anylanguage.But it is a kind of vicious referencghathasno apparentelationship

to the kind of vicious referencethat has traditionally been seenas a sourceof paradoxor

pathology.
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