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Abstract

Semantic information is usually supposed to satisfy the veridicality thegisdifies as

semantic information only i is true. However, what it means for semantic information

to be true is often left implicit, with correspondentisterpretations neresenting the

most popular, default optiohe article develops a alternativeagproach, namely a
correctnesstheory of truth (CTT) for semantic informationThis is meant as a

contribution not only to the philosophy of information but also to the philosophical

debate on the nature of trutifter the introducton, in section two sematic

information is shown to be translatable into propositional semantic inform@}idm

section threej is polarigd into a query(Q) and a resul{R), qualified by a specific

context, a level of abstraction and a purpose. This polarization is hormalised in section

four, where Q + R] is transformed into a Boolean question and its relay@g/no

answel[Q + A]. This completes theedudion of the truthof i to the correctness . In

sectiors five and sixiit is arguedhat(1) A is the correct answer 1@ if and only if(2) A
correctlysaturatesQ by verifying andvalidating it (in the compw# r s ci ence’ s ser
“verification”  a malidatioriy); that(2) is the caséf and only if (3) [Q + A] generats

an adequate modéh) of the relevant systelfs) identified byQ; that(3) is the casdf

and only if(4) mis aproxyofs(i n t he computer scandd5)ce’ s sSe€
proximal access ton commues with thedistal access te (int he category the
s e n s eommiutatiofl); and that(5) is the casaf and only if (6) reading/writing

(accesmg, i n t he c o reghnitaksense ofctheetarnaneehables one to
read/write(accessy. Section seven provides some further clarifications about, GT'T

the light of semantic paradoxe$ection eight drawa general conclusiombout the

nature of CTT as a theory for systedesigners not just systesmsers.n the course of

the article all échnical expressions from computer science are explained.
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1. Introduction
In recent years, philosophical interesttle nature ofnformation has beelncreasing
steadily’ In particular, me of the current debates concerns the veridical nature of
semantic information. The debai® somewhatold,? but has been rgnited by the
proposal toanalyg semantic informationn terms ofwell-formed, meaningfubnd
veridical data(Floridi [2004b]). Admittedly, the analysis- according to which semantic
information encapsulates truth, exactly as knowledge dedsas attracted soen
criticisms for being too restrictivé Such criticisms, however, have been proved
unjustified® As a result there is now agrowing consensusabout the following
approach

Semantic mformation is primarily understoodin terms of content about a
referent | shall discussthe formal nature of ontentin the following pagesbut, at the
moment suffice to say thatt is analysablein terms ofwell-formed and meaningful
data® Strings or patterns of dataay constitute sentences in a natural language, but of
course they can alsgenerateformulae, maps, diagramsideosand other semiotic
constructs in a variety of physical codes, being further determined iyafipgopriate
syntax (welformedness) and semantics (meaningfulndsg).abbut a refereit one i s
to understandhe ordinary and familiar waiyp which somewell-formed and meaningful

datg constitutingsemantic informationconcernor address topic. Following Dretske

1] ”

(1981) and Dretske (1988) one may easily recogniset hi s a featwreim e s s
propositional atitsi tinndesr meuwdc it haast “tNeaerrye i1 s s
where* bei ng i nf oimthestdtal senspi.eyis thedsense thadlary holds
that information This is the condition into whicla enters oncea has acquiredthe

information @ctional state of being informed) that It is the sense in whichwitness

! For an updated overview and guide to the literaturé=kmédi (2004a)

2 For exampleBar-Hillel and Carnap (19534nd Devlin (1991)argued against the veridicahture of
semantic information, where&setske (1981andGrice (1989)argued in its favour.

% See for example thestiussion ifFetzer (2004)with a reply inFloridi (2005) or the objections moved
by Colburn (20003)Colburn (2000bjandDodig-Crnkovic (2005)

* Floridi (2007)and SequoiakGrayson (2007)

® On the analysis of data sEbridi (2008a)

® The distincton is standard in linguisticsvhere onespeaksofpas si ve ver bal forms or st
(e. g. “the door was shut (state) when | |l ast checke
door was drhthispaperaldegadnly witht he st at al sense of “is infor
cognitive issues and to the | ogi casomeknovdedge.si s of an
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for example, is informedholds the information) that the suspect was with her at the
time when the crime was committelah the est of this paper, we shall be concerned
with only this standard, statal and epistemially oriented concept of semantic
information.

In Floridi (2005) | argued that definition of semantidnformation in tems of
alethicallyneutral contentthat is, strings of welformed and meaningful data that can
be additionally qualified as true or untrue (false, for the classicists among us),
depending onsuperveningevaluations— provides only necessary but insuféot
conditions if some contenis to qualify assemanticanformation, it must also berue.

Onre speak of false information in the same way ase qualifies someone as a false

friend, i.e. not a friend at all.his leads to a refinement of the initial thfon into:

[DEA p qualifies as semanticinformation if and only ifp is (constituted by)
well-formed meaningfulandveridical data

[DEA captures the general consensus reached by the @eloateentioned at the outset
of this section Accordingto it, semantic information is, strictly speakingherently
truth-constitutedand not acontingenttruth-bearer, exactly like knowledgéut unlike
propositions or belis, for example, which are what they drelependently of their
truth valuesand then,because of theitruth-aptness may be further qualified
alethically.

[DEA offers several advantageBor example, itplays a crucial role in the
solution of theso-called BarHillel-Carnap ParadoxFloridi [2004c) and provides a
necessary element f@a subjectivist theory of epistemic relevanédo(idi (2008c).
Here, it is worth emphasising thatfargesa robustand intuitivelink betweersemantic
information and knowledgeMore specifically, he veridical thesis- the conditionin
[DEA that the data need to be veridicakorresponds to the one charactegsihe
definition of knowledge Taking advantage of thisarallelism, one may rely on the
ordinary apparatus of modal logie.§.Chellas (1980) t o f ais infarinedshat
p’ lapsand hence formulate the veridicalibhesisof semantic information in terms of

the sacalled veridicality axionml ¢ @, also known a3, M or K2, thus:



[VT] | aP- P

The intended interpretation ¢¥T] is thata is informed thatp only if p is true.In
Floridi (2006) I have shown that information logidL) can then be satisfactorily
model |l ed in terms of aaisinfonmeethapr ek easd d nom ft it
axioms ofnormal modal logidB. [VT] associatesL to epistemic logicsEL) based on
normal modal logicKT, S4or S5 And it differentiates bothL andEL from doxastic
logics OL) based onKD, KD4 and KD45, since, of course, n®L satisfies the
veridicality axiom.lIt follows thatIL allows truthencapsulation (i.eit satigies [VT])
without facingeitherepistemicor doxasticcollapsei.e., merely morphing into another
epistemicor doxasticlogic. So knowledge encapsulates truth because it encapsulates
semantic information, whigtin turn, encapsulates truth, as in a three dolls matryoshka.

Despite its advantageany approachendoring [DEF raises twomajor questions
(Floridi (2004b) Floridi (2010b). One isupstream:

a) what does it mean faemantidnformation to be trthful?
The other is downstream:

b) how cansemantianformation turn into knowledge?
Both questionsre promptedby [DeF but reitheris specifically about Der only, so
eachfails to provide a starting point for eeductio ad absurdumThey are rather
informationtheoretical versions of classic conundrums(a) is a request for a
philosophical theory of truth and (b)is a request for asubstantive analysi®f
knowledge.Since the goal othis papetis to seek to answeonly (a), let mebrush(b)
awayby addinga final clarification’

[DEA nestssemantic informatiomto knowledgeso tightly that one isnaturally
led to wonder wietheranything else might bemissing in orderto escalate from the
weaker to the stronggthenomenonand hencebetweentheir correspondingonceps.
Indeed,the threshold can bso fine that one may often ovedook it and tus fail to
distinguish between the two propositional attitydesaing “ Ma is ynformed that

there is some beer in the fridge a n dy krffoWsathrathere is some beer in the fridge

" The interested reader is referredHoridi (forthcoming) t he “twin article” where |
a full answer to question (b).



asif they werealways losslesslynterchangeableln everyday life, his might be the
norm andhe conflationis usuallyharmlessit can hardlymatter whether thbusdriver
is informed or knows that the traffic light is red. Philosophically, howettes,
distinction captures an important differen@d henceit is important to be more
accurate. Foit takes onlya moment ofeflectionto see thabne may be informe¢hold
the information) thap without actually knowing thap. Not only because holding the
informationthatp does not have to beraflectivestate &lthoughit is notnecessarily the
case thatsp - Ilp, one mayalsoobjectthatK,p - KKyp is notoriouslycontroversial
as wel) but also because, even when it is, it migfiit arguablybe opaqueandcertainly
unjustified

Consider opaqueness firfitis open to discussion whethemeessenger carrying
(whether in hememoryor in her hand it des not matteran encrypted messagdhat
she does not understandeven if sheis informed that she carrigs— may be said to
hold the information thap. Onthe one hand, @may argue that she is not genuinely
informed thatp. On the other hand, one may retort thét,she can deliver the
information thatp (and we are assuming that she cémdnshe can legitimately be said
to hold that information. The interesting point here is not to solve the dispute, but to
note that the dputeitself is reasonable, whereaéthe same messenger knows tpat
there can be naloubt thatshemust alsocomprehendhe information carried bp. It
might be open to debate whether holding the informationghsatnecessarily a nen
opague state,ub sucha dispute would be pointless in the case of knowinghat

Next, consider thedegreeof justification. Epistemic luck does not affect
informativeness negativelyfo see why, one may useckssicRussellian exampidf
one checks a watch at tihandthe watch is brokebut stoppedvorking exactlyatt -
12 hours andhereforehappens to indicattéhe righttimet - 12 att, one stillholds the
informationthat the time ig, although one&anno longerbe said tdknow the timeThe
same applies ta morePlatonic examplen which a student memorise but fails to
undersand the poof of a geometrical theorerghe is informed Ifoldsthe information)
that the proof is so and sbut does not really knowhat the proof is so and so
GeneralisingRusell- Plato or Gettiertype counterexamplasay succeed idegradhg
“knowi ngly“ bei mgrigrf fheord e ch’g t he, | md thaen@aeé m oM
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informe di$ exactly what is left after the application of such counterexamples/hatl
remainsresilient tofurther subjunctive condition&ation The additionaldifficulty is

thatthe counterexampleshow both that same justificatory variable might havea key
role to playin full epistemic statedesides reflectivity and transparenewyd that this

variable too is still insufficient to guarantee the delivery of knowledgsery time

Sometimes,one may be(reflectively and transparentlyinformed thatp and fully

justified in holding the information thatand yet still fail to know thap.

Rotten asll this may be, it isiot all, for thereis further bad newsOne can also
prove that Gettiertype problems are logically unsolvablg bhowing thathey are a
subcl ass of the more gener al “coordinated
insolvable in epistemic logi¢Floridi [2004b]) This entailsthatthe tripartite account is
not merely inadequate as it stands, as proved by Gsftiercounterexamples, but
demonstrably irreparable in principle, so that efforts to improve it can nevezeslicc
Although itis useful to know that we should stop trying to tiXs approacland start
looking for a differentong the disappointingconclusion is thatas far as question (b)
aboveis concernedye lack evena promising strategyo upgradé,p to Kgp.

So muchregarding (b)which we can now leave on one siBeospectsre much
brighter when it comes to question (h.this casethe challenges not a shortage, but
ratheran overabundancef viable answerssincewe are spoiled for choice byvariety
of theories of trutff. Admittedly, in the literature on semantic informatitivere appears
to be at least an implicit predilectiofor some version ofa Tarskian andbr
correspondentist approattind yet, at least in principlenothing prevents eaaf the
major theories of trutfrom answeringa). They simply would have been refuted a long
ti me ago i fItfollbvesyhat®meuihitdindletance towards a pluralistic
approachto (a) might be unavoidable, if notnethoddogically welcome.Of course, fi
this were all that one couldensiblyrecommendabout(a), there would béttle reason

to pursueanyfurther investigationThereis, however.another wayf approacing (a),

8 In this paper, | have relied especially bynch (2001) Engel (2002)and Kiinne (2003) among the
many introductions and anthologies available on the major theories of truth, as particularly helpful.
° See for exampléopper (1935)Dretske (1981)Fox (1983) Israel and Perry (1990Barwise and
Seligman (1997andBremer and Cohnitz (2004)
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which opens up an interesting line of enquthat further expands the menu of viable
philosophical theories of truth

Consider thestrategysketched above. It consists selectingthe best available
theoly of truth and testg how wellit might be applied and adapted in order to explain
the truthfuness of semantic informatiolVith somenegligibleadjustmend, suchatop-
downapproach is comparabletothes@a | | ed “ desi gn(Gananaatal.r n”
(1995) in software engineeringSommerville (2007) This consists in identifying and
specifyingthe abstract features of a design struct{erg). how to build a paying system
for a candy vending machineyhich are themgenerdly reusable solutions to commonly
occurring problerain the construction of an artefgetg. the paying system for a drinks

vending system)in our case, we have several design patterns for the concept of truth.

We knowthatthey arerobust, because they have been tested and refineed Ramsey,
if not Aristotle We also know that they are reusab#though they have been
developed to deal primarily with propositior@l sententiatruths, one mayeasonably
expect them to beffecively adaptable to truthfubemanticdata (e.gthe map of the
London undergroundas well. So when our artefactj.e. semantic information, is
proved to require #particular featureof being truthful,a sensible alternative ®
consider such desigrafterns and try to identify the ones that best satisfy the constraints
and requirements imposed by ttevelopment of thartefact itself. Oversimplifying,
onemayanswerguestion(a) aboveby choosingwhicheverpre-packagedheory of truth
turns out to bemostsuitable This strategymay be classids certainlyviable butit is
hardlyinnovative | shallnot purse itin the following pagesalthoughl shallreturn to
more standrdtheories of truthn section severThe reason for this ciae will be clear
in a moment.

The otherapproachs bottomup andsuggest the sort ofstrategy that will guide
the rest othisinvestigation It consists ilassunng the artefact itseléas givenandthen
trying to discover the principles governing its properties and workings by analysing its
structure, function and operatioris. software engineeringhis techniqueis known as
“rever se .en @ h ntheeprocessgdf extracting the knowledge or design
blueprints from anything mamadé Eiam (2005) p. 3). It consists inexaminng an
existing artefact in order to identify its components and their interrelationships and

8
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hencecreate representations ibfin otherforms or at a higher levelfogeneralization
Imagine reverse engineering the candy vending machine in order to understand how it
works and then rese what you have discovered in order to engineer a new vending
machine. Following this strategy, @ may answerquestion (a) by assuming the
occurrenceof somesemantic information anthendisassemlahg it in order to reveal

what its components are and how they interact with each atherderto deliver
information.We have the artefact and we seek to understand its mechanism by taking it
apart hopefuly in the rightway andplaces Note that his second strategy is perfectly
compatible with the first, once it is realised that there is a virtuous cydiEedback
between design patterns and reverse engineering results. Contrary to the first strategy,
however reverse engineeringromises to deliver a more innovate analysist asoids
approaching the problem of truth from prstablished theorieasnd exploresit from a

new perspectiveAfter all, the first strategy merely retrofitsome already exisig

theory of truth to semantic information, instead of trying to develop a customised
solutionwhich may then be generalisabBy reverse engineering semantic information,
the goal is to articulate and support a theory of truth that explains what it rfaan
some semantic informatigmto be true and hence expand the number of viable options
at our disposal when considering which philosophical theories of truth are available.
The cost to be paid for this innovation is that our bottgmstrategy will also be uphill,

if | may be allowedto combine the two metaphors: it is much more economical to
choose from a prestablished menu than to develop a new approach. | can only hope
that the reader will find the effort rewarding and the result enlighteAind.now t is

time tostart climbing

2. First Step Translation

A large variety okinds of semantic informationfrom traffic lights to train timetables,
from road signgo fire alarms falls within the scope ofDeF. This is how it should be
but it is awfully inconvenientfor our purpose For in order to reversengineer
semantic information in such a way that @smponerg might easily be identified,
disassemblednd explained, itwould be far easier andnore fruitful toconcentrate on

just one kind, the propositional gnevhich lends itself to such a treatment



straightforwardly. So, our first step will be to ersure thatall kinds of semantic
informationthat satisfy thalefiniensin [DEF areindeedtranslatablento propositional
semantic informationthus guaranteig that what will be concluded about the latter
may be extendable to the formeAt this point, he reader who findssuch
“tr ans | antoatlwversial dr ynfeed trivial may wish to skip the rest of this
section. The one who find$ impossible mayconcede theestriction of scope as a
matter of convenient stipulatipalthough the rest of this sectiparports toshowthat
the burden of proois on ter shoulders As for the rest of usyhat follows should be
sufficiently convincingo make our second step unpl@matic

Syntactically(or in terms of information theorydhe propositionatranslatability
of anykind of semantic informatiois unquestionable and a matterdafily experience.
After all, analogueinformation is reproducible digitallyto any chosen efjree of
accuracyits digital versionis equivalent to finite list of zeros and onegind thesean
be further encodedinto as many answers tquestionsasked in asuitably chosen
language and henceultimately translatednto statement®f that languageThat doing
any of this would besheermadness is irrelevant hereor the question is not how
difficult or costly this processwould be e.g. in terms of accuracy, time and memory
resourcesbut thatit might be pasibleat all More to the point is whier somenon
propositional, semantic informatierthe sort of information provided by theap of the
London Undergroundfor example— may always betranslatablesemanticallyinto
propositional semantic informatipat least in principleMind, not all ofit at once and
not even part of itat every leveland for every kindand degreef detail (henceforth
Level of Abstraction osimply LoA, Floridi (2008b), but any of it at the rightoA,
depending on needs and requireme8itace he differencebetweena syntactic anch
semantic translatiomaynot bevery familiar, let mefirst introduce itwith anexample

Considerbeing ableo reproduceghe map othe LondonUndergrouncbn graph
paper by being toldsayover the phonethe position and colour of each squarethe
paper: te communication over the phone would providgatactic translation, witthe
end result(the coloured graph paper representing the ncapktitutinga testabout
whetherthe translation workedContrast it now tdbeing able tdravelfrom one station
to anotheron the London Undergrounddy receivingverbal instructiongrom someone
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who is navigating using theésual indications provided by the mafhis is a semantic
translation, and your trip istastof its accuracy

Suppose now that a semantic translation from nonpropositional into
propositionalinformation of the kind just illustratedvere sometimesnpossible, even
in principle Then thee would be someesidual semantimformation, conveyed nen
propositionally (e.g, by the map) tha one wouldnecessarilybe unable to convey
propositionally independently of theesourcesavailable We would then have reached
the limits ofthe informational powers any natural languageeven natural language
formally expandede.g. mathematichl. Allegedly, we should still be able to pointo
the information in questio(in the previous examplsuppose we are both looking at the
same map)but we would baunable togeneratehe right sort ofpropositional content
that could adequatelyconveyit. This s a reductio ad absurdumFor herewe are not
engaging with some Wittgenstei nhnoamenal i mit s
with somelinguistically-ungraspable sensatigne some mystical experience enjoyed
while looking at the map of the London Underground. We are talking abouttindat
map of the London Undergroundanencodein terms ofinformation aboutravelling
through the networkpositions of the stations, interconnections, available routes etc.
which, allegedly,would beat leastpartly beyond the expressive power afy naural
languageto convey But dnce naural languageshave beenacknowledged to be
“semant i cal htyeasosineceiLgboif-@migari (2004)pp. 9192), onecan
arguablyassume thahe translation is always possible, even if it is likely to be onerous
attimesand henceftenunfeasiblan terms of resourcessg, in the rest of the papexe
shall treatsemantic informatioas possiblysemioticdependent (imayalwaysrequire a
code) but notas semiotically bounded (codes are translatable propositionally, if
expensively resouregise) The sane point ca be expressetbrmally andsuccinctly
thus

[TR] " x (DER(X) @Non-prop (x))- Sy (Propt (y, x) DERY))

The intended interpretation ¢fTR] is that if any data (the domain on whicthe

quantifie's range)satisly [DEF] but are not propositiony then there isa propositional
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translation othose datavhich also satisfie$DEF|. Note that we do not need to assume
the stronger principle of translational equivalence: pictorag beworth thousands of
words, but therenight bethousand of words thatre pricelessAll that [TR] needs to
guaranteeis thatthe conclusions reached about the alethic nature of propositional
semantic information will be exportable to the truthful nature of-m@positional
semantic informatiomas well In aher wordsthat what carbe concludel about the truth
ofthe*e i s some b isequallyapplicable ® thé truthfdlrgess apicture

conveying the same information visually.

3. Second Step Polarization

Oncesome information is formulatedpropositiondly, the second stefs to follow a
standard approachn information theory to the quantification of information, and
disassemiali into a combination o& queryQ and a resulR'° In short, we havéthe
asteriskis a reminderhatthe formulais provisional and will have tbe refined)

[PoL*] i=Q+R

That [PoL*] is always achievablés warrantedby the fact that anyropositionali is
equivalent toa messageand that any messages a combination ofjuerying and
resulting data encoded in the same set sjmbols ofthe chosen languadé The
polarization ofi into Q + R offersseveraldvantagesWe shall exploifour of them
First, [PoL*] highlightsthe need to specify th@ntext(C) in which, thelevel of
abstraction(LoA) at which, and th@urpose(P) for which the query is formulated and
hence it is expected to be satisfied by the reBoit the sake of simplicitypelow | shall
refer to the combination of these three parameters by meahe afronymCLP. The
first two requirements wergressedby Austin (1950) “ Wh er ebeef’s” tihse asked b

19 A query is to be understood as a reqdiestiatasent (e.g., an illocutionary act performdxy) asender

to areceiverin the formofamessagd hus, it might have the format of a
as wel |l as of an imperative (“tell me whe®Ae the be
result is also to be understood as a messagetetfjuested data, sent by the receiver to the querying

sender

1 Alternatively: everyp can be transformed into a request of whefhplusa result, but more on this in

the next sectian
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someone in some specific circumstan@he context) by relying on a specific
granularity of discourse or detaihat | havecalled LoA In our examplethere might
be no beeri{ no beer habeen purchased) oif, the sender of the quelknows that
some beer has been purchasmtswering thatthe beer is somewhetevould amount
to ajoke or a mistake in the choice bbA, if the sender wishes to know theecise
locationof the beer, e.g. left in the car or cadiinside the housa placed in the fridge
The third requirement wastressedy Strawson (1964)LoAs are always teleological
and queris are formulated (results are offered) for a purpesen if the purpose might
be implicit In theexample,one may wistio make sure that tHeeer has been placed in
the fridge and not left in the gafor example Queries cannot acquire their specific
meaning in isolatiorr independently of their CLP parametdtds a bit of a pain, but
we need to keep these variables in minelst the conceptual mesd®ecomes
unmanageableso, as a memory aidet merevise [RL*] by addng a combined index,
thus:

[POL] iCLP: [Q + R]CLP

A secondadvantagef the polarization ofi into Q + R is that itmakes evident the role

of R, which is tosaturate Q. Although it is trivial to apply [PL] to any piece of

information,p, | i keeris'inthedridge, ordento obtain:
[Ex. 1] Query “Where is thébeef? ”  +
Result “In the fridge =

Information “ Tebeer is in the fridge
it is important tokeep in mindthat the correct interpretation of*"= [Q + R in
[PoL] is notas () a requestdr confirmationor (i) atest but asifi) a genuine request to
erase a data deficit througlaturation The difference is that, in)(and (i), the sender
of the query already holds the information tpabut wishes to doubleheck t, or to
check whether the receiver also holds that informatidgrereas inifi ), the sender lacks

the information thatp and wishes to acquire it from the receiver by obtaining the
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missing dataHaving said this,dt me hasteto clarify a point that might be a source of
potential confusion. e polarizationof i doesnot really involve two agents. | shall
speak sometimes as if the querysenderandthe saturatingeceiverwere two different
entities, but this is only for heuristic puges and ease of treatmeis i that is being
polarised so sender and receiver are really the same efftifpou need an intuitive
representationmagine a language in which Mary carake statementsot by utteling
declarative sentencesutbonly by formulating questionsfollowed by the appropriate
answes. Her | anguage does Thebeerisin théflidge hbeurt toon | syay
“Where is thédeef? Inthe fridgé.
The third advantage is stteoretic Adopting a standard extensional theory of

questions*?it is easy to see thiPoL]al | ows us to treat “is corr
relationr from a countablsetof queriesA = {Q | Q| A} to a countablesetof resultsB
={R|RI B}. Note that is notyeta function because two or more propositianalg.
“the beer is in the fridge” and “the beer |
beer?” + “in the fridge” andthiswappingghei s t he

sameQ; bothto R; andto R, (see Figure 1)In section sixwe shall see that the real
crux is to provide an analysis of correctnées does not beg the question.

Set A of queries Set B of results

Figure 1. Therelationfii s correctly satur at @thAhtyeastoaess si gns t
result Rin B.

2 This is a rather standard approach, Geeenendijk and Stokhof (1994hdSzabolcsi (1997)
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Thefourth advantage is that fi2] can be normalized. This is onextstep.

4. Third Step: Normalization

In real life, queries andesults sharein variable proportionsthe amount okemantic
contentthat is to be found ithe correspondingemantidnformation In [Ex. 1], thefull
semanticcontentto be found n he‘beer is in the fridges allocatedpartly to Q, which
contains a requesbif location and a reference to the object to be located, and partly to
R, which contains a reference to thejuested location of the object to be located
Although a step forward in the disassembling procéssjgstill unsatisfactorypecause

it makes itvery hardto quantify — precisely consistentlyand uniformly across the
whole class of)s + Rs — how much content is allocated to which side of the polarised
information.In order to uncover what lies under the thick layer of content, it would be
useful to shovel it all on one siday shifting all the content, stillembeddedn R, to the

left, until R is completelystreanined. At the same time, dwever,weakeningR should

not lead to a overstrengthening of) into a rhetorical questiorsincea question that
requires no answer would l@emere transliteration odfitself and wouldonly defy the
purpose Luckily, a little trick from information theorycomes to our rescuave can
reach the right balancen shifting al the content on the side of the qies by
normalisingtheminto yes/no questionshat is(againthe asteriskeminds i that the

formula is onlya first approximatioh

[NORM*] [Q+ R]CLP norm? [QO/1+ AO/]_]CLP

The intended interpretation of @&wm*] is that a gery Q and aresult R, both CLP-
parameteriseccan be normalised into a Boolean Questipand a Booleadnswer A
(the 0O/1 subscript arethere to remind us of tireBoolean nature)equally CLP-
parameterised. This igery mucheasier done than saido let us look at our example
again By applying [NOorRM*] to [EX. 1], we obtain
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[Ex. 2] Question “ | s beerlingme fridge? ”  +

Answer “Yes

Information “ Tlheer is in the fridge”

Of course, this is not what happens in the real world, where one cannot axpect
querying enderto be abde always to maximise theontent of her question§r she
often lacks much more than just a positive or negative saturation. However, recall that
we are disassemblirgemantianformation as a given artefact: all the content is already
provided, and hence some idealization, ¢gpiof controlled experiments, is perfectly
reasonableRecall also that [NorM*] doesnot really involve two agentsThis time,
imagine Marybeing able to tate thatthe beer is in the fridgenly by uttering“is the
beer in the fridgeYes' .

Once again[Norwm*] offers severalnice advantagefor our analysisthree of
which will beimmediatelyusefulfor our next step

Thefirst advantagés semanticit is now easy tosee that it is reall®) and notA
that sets thescope of theCLP parametersA Booleananswercan only endorsethe
context(C) in which, thelevel of abstractior{(LoA) at which, and theurpose(P) for
which theBoolean questiors formulated it canneitherchange nochallengehem.So

we can revis§NorRm*] thus

[NORM] [Q + R]CLPI’]OI‘W Q(()Z/EP_'_AO/]-
The secondadvantages settheoretic: he normalizatiortransformsthe relationr “ i s

correctl y istaa tunceohferdm & still countable domain of Boolean
questionsA {Q | Q | A} to a codomain obnly two possibleBoolean answers {Yes,

No}. Figure 2 provides a graphical illustration.
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CLP -

Domain A Codomain B

Boolean questions Boolean answers

Figure 2. The function f (= is correctly saturated by) assigns to each Boolean

questionQ in A exactly one Boolean answer (eitheYesor No) in B. Note that Q3,
forexampl e, corresponds to a negative truth,
in the case in which the fridge does not contain any red wine.

Correctness is now a functional congdnit it is still premature toanvestigatet. At this
stage, vmat matersis that he downsizingof the codomairof the function represents the
extensional counterpart of third, informational advantage [NorM] shifts all the
content ini to Q. We have seen thahis re-location of contents what motivates the
normalizationin the first place To understandiow it works andwhy it is useful we
need to recath few otherelementaryacts in information theory’

As is welkknown, given a set olN equiprobable symbolsnformation theory

guantifies the amount offiormation in asymbol thus:
log (N) = bits of information per symbol

It follows thata coin(N = 2), by producing a headh) or tail ¢), deliversat most (if it is
fair) 1 bit of information whereas two coin@\ = 4), deliverat most (again, if they are
both fair)2 bits of information (e.g. ks t>), and so forth

Imagine now a biased coin, which mak@stainingh more likely. The more
biased the coin is, the moligely h is, the lessnformation is provided byhe answer,

the smaller the information defiditecomesup to the point when, thoth sides of the

13 SeeFloridi (2010a)for a more detailed but still introductory presentation.
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coin areheads, théias is total, th@robability ofh is 1, the information conveyed Hdy
i's 0O bit and isfematios defich.All this eneaas thatsinceé[NORM]
transforns queliesinto yes/noquestiors that can be answered by tossing a @diwith
different degreesof bias the worst scenario isne in whichQ corresponds tan
information deficitthat requiresat mostl1 bit of informationfrom A to be saturated
However even aAg, worth a full bit of information fails to add anythingn terms of
semanticcontent,to what is alreadycontained inQ. It follows that whateverthe
specificsemantiacontent ini is, [NORM] shifts it entirelyto Q, exactly as we wished
As a consequence/e now have an intuitive wagf defining semanticcontentas

unsaturateehformationor, more formally:

[CoNT] Contentin i“*" = Contentin QS°

=i®*® _n bit of information forn=10 or 1

[ConNT] is not just interesting in itself bydrovides areassurindest, since it is perfectly
consistent with a theory of strongly semantic informatior(Floridi (2004c). In
particular, t showsthat tautologies and contradictiorare pure semanticcontents
equally uninformative or, to phrase it differentlfhat tey provide no semantic
informationabout theireferentsover and above their conter{tn both cases the coin
we are tossing has two identical sides, as it wéaitds is as it should heso ar reverse
engineering seems to be proceeding in the rigletton.

5. Fourth Step: Verification and Validation
We have nowdisassembledemantianformation into two components. Bymbinng
[PoL] and [NoRrRM], we obtain

[PN] i“P= Q5P+ A,

Let us nowscrutinizeeach component separately.
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On the one hand, & have seen thaDy: sets theCLP parametersSince it

provides all the conten i, Qo1 alsoidentifiesits referent that is,whati is about We

can express all this more precisely by saying @t identifiesa systen s(the referent

of i) and providesall the semantic ontent(the contenin i) for a modelof s (namely

-+ A,,) within a given context, at a particular LoA and for a purpose

On the other handilthough QS:7in [PN] is still neither a test nor a request f

confirmation but a requesbifsaturationclearlythe sort of saturation in questioanno
longerbe a matter of contentsit was in [PoL]. Ay actsonly asa Boolean key, that
eitherfails to apply atll (see -Ay; in Figure J or thatapplies and theaitherlocksor

unlocks the content provided WS.", thus generating partial model (henceforth just

model) of thetargetedsystem Once again, a conceptual distinction and some technical
vocabularyfrom software engineerind@-ox (2007) can help to clarify thisrucial point.

Software Verification and ValidatiofWV&V) is the overall process otthecking
t he t nfess f oananeiactlyy ensueirig thahie sofware being developed or
modified
a) complies withsome giverspecificationsregulations or preonditions imposed at the
start of the developmeptocessand
b) accomplishegts intendedourposemeetng its requirements
The two phases are complementary.

In phase (a)¢alledverification (no relation vith the philosophical concept),ew
checkwhetherthe artefactis being developeth the right way, that iswhetherwe are
constructing (o have constructed) whatve have (or had) planned to construéh phase
(b), known asvalidation (again, no relation with the logical concept eith&rg check
whether the right artefactis being developedthat is, wecheck whetherwe are
constructing what is requiredhe V&V process applies to a variety of artefacts and
products andhelps to clarify thewofold role played byAo1 in [PN]. Let me first show
how by relying orour exampldEx. 2].

Given the question‘is the beer in the fidge? ;' any Boolean answer —
independently of whethet is “ye sdr “no "— implicitly verifies (in the V&V sense)

thatthe question complies with thpge-conditions(i.e., the specificationgkgulating its
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proper formulation, including itscontext, LoA a&ad purpose A questtheon | i ke
fridge in the beér ”  f agualifs as something that caeceivee i t her a “yes”

“ n arfswer because it fails the verification chesikce itblatantlyfails to develop the

semantic artefact in the right wa@nce the question is verified onceit is shown to

have been formulated propedyt he speci fi cyeahsweyr “vealitdhate:
(gives a green oared light to)its content.If this process seems to be prone to error

recall that we staetd by assuming in orderto obtainQ andA, so the possibility ofe-

obtainingp by recombiningQ andA is a priori guaranteed by hypothessdsceptial

suggestions would merely be out of place hé#.this can be formulatednore
precisely by saying tha#y; saturatesQs:" by

1. implicitly verifyingits CLP parameters b getsh” ‘re rindplicitly signal
thatthe question ideing asked in the rigltontext, at the right LoA and for the

right purposgand

2. explicitly validating its content as amodelof the systen{ r ou gy § ¥ : ahd

no provi de a ¢rtlhequestioorespeativetyed | i ght f or
Figure 3 summarises how far we have progressed in reverse engineering semantic

information.

Context, LoA,

Purpose | apply to

Inadequate
Model

if incorrectly validated then

identifies

Referent
(system)

Figure 3. Summary of the first four steps in the analysis of semantic information.
The process stars with Qo 0n the left.
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Clearly,a correct saturation consists ic@rect verificationand acorrect validation It
has takerseveral clarifications andistinctions and a bit of teakcal vocabulary but we

have finally reached the heartair problem.

6. Fifth Step Correctness

Let us quickly review our progresSimplifying, we now know that p qualifies as
semantic information(for an epistemic agerd, first parameterjabout a systens
(second parameter) and only if p is true that p is true if and only ifA correctly
saturateshe BooleanquestionQ corresponding t@; and thatA correcty saturates) if
and only ifit correctly verifies and validates it, thgenerang an adequatenodelm of
s. Having reducedruth (of semantic information) tadequacy(of the corresponding
modelm) via correctness (o with respect td), our next challenge is themnalysis of
thecorrectness oA.

The challenge consists in negotiatihgo crossroadsn a row The firstis
represented byhe twofold correctness of the saturation. | shall return to the issue of
what it means foA to verify correctlyQ in section7.5. Here, let me just highlight the
fact that the correct verification & by A is a formal precondition for theéevelopment
of an adequate modeh of the targeted systers it is necessaryfor, but does not
contribute tgthetruthfulness of. In other words, the analysis of the correctness of the
verification cannot help us in understanding what it means for semantic information to
be truthful. At this crossroad, the really interesting path is represented by the correct
validation ofQ by A. By following it, we encounter theecondcrossroadrepresented
by two further alternatives. Forow we can eitheanalyse correctness of the validation
in terms ofsomeconcept of truth, thus showing consistency but also failing to provide a
non-circular analysis of what it means for semantic information to be true. Or we can
move forward, angdheck whethea further reduction ahecorrectnessf the validation
— and henceof theadequacyf the issuing modeh terms that aréruth-poietic but not
truth-dependent is possibleLet usquickly reviewthecircularpathfirst.

A useful way tatestwhetherour reverse engineerirgocesss still on the right
track is byshowing that we have not lost touch wiblur starting point. Statistics

provides the standard analysis of what it means for a model to be adégaattman et
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al. (2007). A model is adequate with respect to its target system ifvidlid. This is
now the statistical (not the software engineerimy the logical) concept ofvalidity,
which is to be understood #® result of aombination ofaccuracyandprecision two
other technical concepts borrowed from statistiséhough one might have the
impression that we are actually gainsgmenew ground, itis easy tesee thathis road
only leads back to our starting poiRbr gatisticalaccuracyis the degree of conformity
of a measure or calculated paramébeionging to the modetp its actualthat is,true,
value (belonging to the systemAnd datistical precisionis the degree to which further
measurements or calculations show the same or similar reSalisturns out thathe
statistical concepts of validity, accuracy and precisi@venassuming thatve could
adapt them to our less quantitative needsl henceexploit themto clarify what we
mean by an adequate modelultimately presupposea truthdependent relation of
conformity and hencecannot provide ghilosophicallyfoundational analysis afruth
itself without begging the questiohe silver lining in all this is that suchinternal
coherences reassuringwe have not golost in some conceptual wildernesshile
searcing for the mechanism that generates semantic informaianouraged byhie
knowledge thatve wuld still go back to square orghould we wish to do séet usnot
press the panic button bpash forward.

The second patbhouldlead us away from semantiasd epistemologyif we
want to avoidendng up back where we started, and take us into the realm of
pragmatics, that ighe realm of actuandhopefully successfuinteractions— between
anagenta holding the information thgt, the modem generatedby p, and the systera
modeled bym — that @n provide someexogenougrounding for the evaluation of the
quality of the model itselfin order to achieve thisshall ask the readén bear with me
a bit longer as | need tantroduce twotechnical concepts to make sense of such
interactiors.

Oneis that of proxy, and is borrowed from Informatioand Communication
Technology (Luotonen (1998) Technically, it refers to a computer agene.g., a
network service)authorized toact on behalf ofanother agent{the clent), eg. by
allowing another computeto make indirect network connections to other network
services(the server)In this sense, @roxy can be an interface for services that are
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remote, resouremtensive, or otherwise difficult to use directNotet hat t he “ pr ox
i ng” %eed noehe copy an imagea representatioror a reproductiorof the
“prexy system (the client).

The otherconceptis that of commutative diagramand is borrowed from
category theoryBarr and Wells (1999) Technically it refers to adiagram of objects
(vertices)and morphismgqarrows) such that, wherselectingtwo vertices one can
follow any directed path through the diagram and obtain the same regult b
composition.

Adapting these two concepts to our needs, we can now reverse ertgmeer
correctnes®f the validationandhencethe adequacy of the ensuing mqdelterms of
the commutativityof the accessibility relatigrthus(see kgure 4 for a more intuitive
presentationall Greek lettersn [CoR] refer to paths in thdiagramin Figure 4:

[COR] Aon correctly validatesQS,;” abouta target systeraidentified by Q57 if

and only if Q5"+ Ao generategf) an adequatenodelm of s; andmiis
an adequate model efif and only ifmis a proxy(d) of s such thatif a
holds( aQg;" + Ao, thena® proximalaccesy yt9 m commutes with

a distalaccesy ¢€o)s.

The diagram commutesiff E - g::]d:mre s

y=Boa and s=Joy y = has proximalaccess to
d=Is a proxy of
¢ = hasdistal accessto

Figure 4. The meaning of Cor]. Q+A s a simplification for QS5 + Ao

[CoR] offers two advantages and raises a problem. The first advantage isfittaityit

introduces an explicit reference to an informeeThis is crucial since semantic
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information is @ objective(i.e., not subjective) but aldoninal (that is, neither internal
nor externalandrelational (that is, neither absolute nor relativancept, like foodIt
makes little sense to talk about the presence ahdaof food without any reference to
the specific type of feeder. Likewisspmethingcountsas semantic informatioanly
with respect taa specific type ofinformee.Note that this does not mean that we are
going to relativise truth to sonspecifica ge nt , tmisa r suled p isitmetfar” “

a’ . Rel ati onal does not mean relative. The
into the conditions of possibility of the truthfulness of some semantic informption

abouts given the fact thap objectively counts as semantic informatiabouts for an

epistemic agerd.

The second advantage is tf@br] explains the welknown fact that semantic
information provideglistal access to its target. If the agémthe bedroonupstairs asks
whetherthe beer is located in the fridgend the agenh the kitcherdownstairsanswers
positively, then the agent upstairs, by having proximal access tmteisll piece of
information gains distal access to the presence of the beer in the,faddeng a the
answer icorrect[CoR] mer el y combines this into a si

The problem concerns the interpretation of taktion ofdistal and proximal
accessibility If we were to interpret ialethically or epistemicallyhis would obviously
fail to take us off the semantimerry-go-roundand sooner rather than latexe would
be sentback where we came frarfthe good news is that we do not need to go down
that modalroad. On the contrary, the sort of accessibility at stake ise&a matter of
pragmatic or factuahteraction which provides an exogenous grounding of correctness
It is theonethatwe find specifiedin computerscience whereaccessibilityrefers to the
actual permissionto read (technicaly, senseand retrieve) andbr write (again,
technicaly modifyandrecord) dataas aphysicalprocessThe result is tha&' proximal
accesso m commutes withe' sglistal accesgo s if and only if a can read/writes by
reading/writingm.

The writing of s through the writing ofm is admittedly rargbut it is useful to
illustrate it in order to convey the sense of concrete interaction with the targeted system
that is involved. Thus, ehave left behind a magic culture that congdet an ordinary
phenomean (cf. the practice ofsticking pins ina doll as a method of cursing an
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individual). Nevertheless,selt-fulfilling prophecies (Bill Gates confessing that
“Microsoft’s s h a, rperfermative sentenceghé baptisingerikst )
declaring that‘the name of this girl isMary” ,) magicplacebo formulaetije guru
concluding that you ar e nauthoritateeh | e d T pnal descriptiort
Hol mes never visited the Bod, eGatllectualbr ar y”
intuition that p, according to Kantand other wayof “ dmgt hi ngs wi{thih wor ds’
train is not | eavi ng tdreea gsot @eminderrhttisfart t er e d
from impossible to modify/record a system by accessinky its model Of course,
access tan is most commonly usedh order to readi.e., sense and retrieve)by
reading (ditto) m. One gairs distal access tdpart of) the actual, physicalsystem
represented bthe fridge in the kitchen and its contelitse sense and retrieve the
data in questionat a distande by gaining proximal access to itgpartial) model
represented by t he beeeisnathetfridge Awayfofcconmesirigi on “ t h
the same point is by relying on a subjunctive formulation: greximal read/write
access tan as a proxy ok commutes with the distal read/write access tfoand only
by having read/write access toone were having read/write access.td his happens
inspace aswellastme magi ne the question being *“ Wil
one? and t he an Semanmtc ilfenmatiog may peeseeh as a way of being
telepresenfFloridi and Sanders (2005)

We neededctualinteraction with the system being madeel in order to ground
exogenouslythe correctness of thgalidation provided by thednswer to the question
pertainingto it, and we have now obtained it. Our toiling admost over. Putting
together this lagpiece of our jigsaw puzzle, we obtain Figéréhe reader may check
thatthis is simply the result omergingFigure 3 andFigure4, even ifthis may not be

immediatelyobviousvisually):
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Context, LoA,

Inadequate

Purpose | apply to

identifies

Referent
(system)

if unverified then

Model

ifincorrectly validated
then generates

if verifiedthen Qg+

Agn

if correctly validated
then generates

Adequate
Model

is a proxy of

has distalaccessto

/\ has proximal accessto

\i/ holds

Figure 5. The Correctness Theory of Truth

Figure5 represerg the blueprint of the mechanism thatdefies the truthful nature of

semantic information. If we applt/to our example, we obtain:

1. “thebeerisinthefridge qual i fi es

2. “the beerisinthe fridge i sthidigtheease if and only if

3. “yes is the

c oaormeetly saturatesby eoreactlyvierdying and e .

validaing) the questioriis thebeer in the fridge "this is the case if and only if

4. * i s beerhnethe fridge "+

“ ygengratean adequate modeh of the relevant

systens; this is the case if and only if

5. mis a proxy ofs and proximal access tom providesdistal access ts; and finally

this is the case if and only if

6. reading/writingm enables one teead/wries.

That is,i fthe beer is in the fridgequalifies as semantic informatiptinen holding that

semantic information is tantamount a@cessinghe particular feature of the system

addressed by the modehich, in ou example,is the location of the beer inside the

fridge.
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7. Somelmplications and Advantagesof the CorrectnessTheory of Truth

A good way toexplore some of the featureswhat| shalllabelthe correctness theory
of truth (henceforthCTT) is bymaking explicit some of itsnplications andadvantages
They will also help us to grasp the similarities and diffeesnoetween CTT and other
standardapproaches ttruth.

7.1.Truthmakers and Coherentism
At the beginning of this articlave sawthat semantic information is, strictly speaking,
not truthbeaimng but truth-constituted.What is truthbearing is rathecontent which
gets upgraded teemantic informationly if it is truthful. It follows that sincea truth-
makeris thatin virtue of which atruth-bearer is trueCTT is compatible with a variety
of theories otruth-makers insofar as theearesuccessflly adaptable and applicable to
content This is fine butprobablylessinteresing thanthe fact thatsince CTT seekto
reduce truth to correctness,also translateshe question aboufruth-makersinto a
guestion aboutorrectnessnakers: what is ithat in virtue of whicha correctnessearer
(i.e.,Ao; as acorrect answeris indeed correctR quick, Aristotelianreply may pointto
the systens as the most plausible candidakor alook at Figure 5may suffice to
convince one that is because of whatis thatthe modelm may qualify as adequate
and hencehatthe answerAq; that generatesy may becorrect. The story, however, is
slightly more complicatedTo show whylet me first sketch two analogies

Consider the case in whichn@n-atomicformula Fin propositional logige.g.
- (PUQ)- S)is declared to be wefbrmed. One mawsk what it is that in virtue of
which F is indeed wellormed,that is,whatits wel-formednessnakeris. Pointing to
the right subset of formation rules as therelevant well-formednessnakerswould
definitely be a goodanswer butlike pointing to the systers before,it would also be
only partial For whatwould bemissing is the implicit fact thave are talking about a
dynamic systemF is well-formed also because litas been (or may be&pnstructed
according to th relevanformationrules recursively So he formation rulesn question
are only themost salient,necessary source of the wilkrmedness of F Strictly

speakingthey would be insufficienty themselves.
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Considernextthe more complex case afbottle of Chiantwine. If we call that
wine the Chiantitastebearer and ask whats Chiantitastemaker is, pointing to
Sangiovese grapes is finedeed necessy, but also insufficient. Clearly, the whole
processthrough which the wine is producedakes a very significant differenead is
as mucha part ofthat in virtue of which the wine bears the taste of Chidné Chiant
tastemake) as the original gapes The Sangiovese grapes are only the necessary
source of the Chiantaste of the wine in question.

If we now go back to what a correctnesaker is according to CTT, given the
engineering approach adoptég the theory and hence the treatment ofnsmtic
information as an artefact, it should be clear tthet dynamic® ma ki ng” pl ays
essentialrole. Theessential elemernthat makes 4 correct is indeed the systesn
which isthe necessary correctnessikerthat is the source of the correctnessAgh.

But s becomes sufficient only if it is embedded in the right someifvork ofdynamic
relations, as shown in the previous padgest CTT, the systens is the source of
correctnesdut the correctnessnaker only ina loose way of speakingrhe necessary
and sufficientcorrectnessnakeris the whole complex construct, represented the
configuration ofthe entire distributed systef in which s is embeddeds a source of
correctnessincluding the commuting relatiofiwo final clarificationsare now in order.

First, the previous point might be looked upon with some sympathy by followers
of coherentist approaches to truth. At the risk of losing some d#iese clarify that
this would be a mistake. CTT mayndeedbe compatible with a coherist theory of
truth, but it isvery far from being gommitted t9) one Depending on the CLP
parameters, some models play the role of systems against which other models are
evaluated. In our example, we take a propositional modelt he beere”as i n th
less fundamental than a perceptual mdddd.,the observable presence of beer in the
fridge, or thegraspng of some beer once the fridge is open&tle could have used a
memorybasedsystem(the recollection that the beerchlbeen placed in the fridge) ar
testimonybased alternative (the reassurancestayeone who knows where the biese

that is,in the fridge).This is where CTT is closer to a coherentist theory of truth.

* The occurrence of the er m “syst em” her e i {itisudictatedr by standarde b ut i
terminology in model analysis). Luckily, shouldnot generateany confusion since it clearlyefers to the
whole blueprint described by Figure 3
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However, he network of dynamic relations specifiadove(the blueprint illustrated in
Figure 5) has very little to do with either coherence or consistency witlin a
informationsystem, which should be analysed independently of a correctness theory of
truth, in terms ofnformationintegrity. Thanks to theommuting relation, @rectness is
not an internal pragty of the system, but thexternalfeature of A that guarantees the
successfylpragmatidnteraction withs throughm.

Second, note thasis | have just specifiethe systens, whichis thesource of
the correctness of A and hence of the adequacy of the madeainay be another model
n. In this casesupporters ofome forns of relativism andnternalism may rejoice, but
this reaction toowould be premature. CToffers an intra-modelnot aninfra-model
theory of truth.The reader mayecognise here a Kantian point: Caalysedruth & a
relation between modeknd never shifts from talking about semantic information to
talking aboutsystemdn themselvesyet this is nota form ofartirealism.In CTT, truth
Is ultimately a matter of assessment of what is claimed to be the case against what is
taken to be the caswithin the (oftenvery rigid) constraits and (often rather limited)
affordances offeretly the targeted systerllitimately, it is the way thesystemis (the
beer being in the fridge) that interactively constrains (recall the relation of
commutation) the value of its moddls“ t he beer i s“timertehei § rb aare
fridge” “the fr i ddgouarelooking fonseméseariook inslhe er ” “
t he f r i dg e anddetednine tbetrdthperven H the only way to deal with the
systemepistemicallyis through its modelsThe relationbetween model and system is
not one of pictorial representationor resemblanceor similarity (no metaphorical
mechanisnmof mirroring or photocopyings at stake herejut one of fit, in the way in
which a key corresponds to a lodio think that CTT supportsnd any key wor ks”
of policy would be a mistakélhe philosopbkr sharing soménaive, direct, scientific,
commonsensical etciprm of realism maybewilling to accept CTT but then graft to it
someform of (possibly privileged) epistemic accessst@rwhat is taken to be the case
in terms of what isctuallythe @ase. Tis isindeedan option Butit is not the one that |
or any Kantiarfavour, becausthe alternative advocated by CTpoints in the direction
of a more modest epistemolggy safer commitmentnd a lessontologically

overloadecconception of truth. Ain statisticsin CTT we never talk about the ultimate,
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real nature of the world in itself, but compare data sets (the model) to data sets (the
system) or phenomenaif the Kantian sense) to other phenomena (still in the Kantian
sense)According toCTT, truth is asuccessfutransdution of modelsamong possible
worlds. Truth is commutationFurther discussion of thisrucial pointleads to the next

topic.

7.2 Accessibilityand Corresponderce

CLP

The reader might have noticed thatCTT, thesystemsiis first identified byQ;,; and

then modelled byQ5,;"+ Aox and that his twofold manoeuvres paralleled bythe

doubleaccess thah enjoys (at least in principlep s as posed byQg;” andto s as

modelled byQS;" + Ao We are able to check whether an answer is comadthence

the issuing model is adequatgth respect ta positeds (whether some content abaut
targeteds is true and hence qualifies asmanticinformation) only if we haveboth s
and (at least in principle) amlternativeway of reading/writings. When it comes to
empirical knowledge, sbodycould check the truthfulness of a newspaper by buying a
second copy of the same issue, to paraphrase WittgenSteinontrary to what the
correspndencetheory of truthsometimesseems tosuggest,in CTT truth is about
positing and modelling a systenand thereforehaving double not singleaccesdo it.
Metaphorically, ve capture the worlend its features bysingpinces, not harpoonsin
scienific researchthis iswell-knownand common practicéor in order b understand
whether a model is correct, a scientist looks at the skttand considersvhether the
model cansuccessfullypredict the behavio of some aspecof the systembeing
modelled(Davison (2003) The better the moddhe smaller the disagreement between
its forecast and what happem the observedsystem In the technical vocabulary of
testing theorythis means thafor a given model under test (MU®ur m), there isa
reference modgRM, also known asin oracle because it isssumed to be an infallible
source of truthours) that serve as the basis for the construction of Mdiid carthen

be usedto establishwhetherMUT is behaving asequired through somealternative
access to RMtself. This scientifically realistc, if not philosophicallyrealist feature
allows CTTnot to solve but tioypasswo classic problemghreateningheofesof truth
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as correspondencaccording to whichonly one relation connectsuth-bearers and
truth-makers
a) how systems facts in some correspondentis t e r mimay de agdgrstood
independently ofmodels frue sentencesstill following the same terminologywithout
merelymaking thenther “tautological accusativésto paraphrasérmstrong; and
b) a version of theslingshotargument to the effect thall models {rue sentencgs
correspond to the saieGr eat the/ Gireem™. (Fact ”

CTT avoids(a) becausat argues thaspecificsystems are posited and accessed
independently of how they are moleel in the first placeand there are only specific
models of specific systemdeveloped by fulfilling specific CLP parameteB®0C T T’ s
twofold access approadurther explais why it is not an internalist theory of truémnd
avoids (b) although all truth evaluationsccur between models, there is no ultima
“ Gr Syateni which dl models adequately describe

A significant advantagef CTT is that itavoids overloading truth with double
task Some heories of truthare doubletaskingin that they require truth to work both
semantically- in order toexplainwhat it means fotruth-bearerdo have the trutivalue
they have,e.g, what it means for't he beer i's in t-hamd fridge
ontologically in order to explaiwhat the world is like if truttbearershave the truth
value they havee.g, what the world islike if “the beeris in the fridgé i'ss true
Metaphorically,such theories identifgnly one road between truthakers and truth
bearers, whichthey assume to be twway. On the contraryCTT decouplesthe
semantic from the ontologicahsk andrequires tuth to beonly a semantic relation
between models. Inthishte s i mi | ar i ty wisbbvioud: accosdingtos appr
CTT “snow is white” is true if and only i
w h i t Téhe differencdies in the pragmatic (agpposed to modeheoretic)and hence
exogenougurn that CTT takesvhen it grounds the correctnessthe answerhaving
readwrite access to the modeithat® i s s now Wwienetatesdmmutes/vetls

having readvrite access tthe substance in quém and itswhitenesgthe systens).

!> Young [2002] has showthat even in the case ai correspondence theory of truthis at least
controversial whethethe slingshot argumenindermines it
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What CTT also shows is that deflationist theories of fruthen applied to
semantic informationmay beright, but in atrivial and uninterestingvay. Since
semantic information encapsulates truths not truthbearing but trutkconstituted so
qualifying it as truas worse than informationally redundant, it is pointlgs®isy. If
“the beer is in the f raddtlpeit’istrupfasoprbvide s as i
any further informabn and only messes up the communication, wasting resousaes.
to strip semantic information of suchuselessl redundant qualification leaves the
problem of its truthfulness (or of the truthfulness othe correspondingconteny
untouchedand henceinsolved. We still need to run our reverse engineering process in
order to understand what it means pdo qualify as semantic information. And as soon
as we transfornp into a Boolean question, we know that the problem of the trugh of

has been transfored into the problem of the correctness of the answer.

7.3 Types ofSemantic Information and the Variety of Truths
We have already seen that CTT can account for the nature of tautologies and
contradictions but anyacceptable theory of truth for semantilormation should also
be able taleal satisfactorily witla variety of genuing/pes of semantic information and
hencewith their truths Happily, CTT proves to be sufficiently flexible. Here is a quick
review.

We would like to be able ttreatfictional truths, such a8 Wat son i s Sher|
Hol mes’ b, &uture truths, suemadt"he f |1 i ght wi | | L eave at
negative truths, such awhales are not fish(see Figure}et hi cal t rapt hs, s u:
is morallyw r o nngotlal trubh s such as “beer can be store
truths, such as “suagmd meat asmH aril eali nt matt leg )
a | {(ooemehmor e compl ex cases s weghnuikesstancdsar y i s
of semantic informon. CTT allows this treatment rather easily. each casethe
systems in questionposed byQ (e.g.,“is Wat son Sherl ock Hol mes’
distally accessedhrought he mod el gener ated bYyecaudee corr
CTT is not ontologially committed to the empirical existencesdfut rathertreas it as
the reference modes could bea segmenbf any possible world A major advantage,

'8 Redundancy is often useful, but in this case it is pointless redundancy that is in question.
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over standard theories of truth as correspondence, is that this allows CTT to avoid any
reference to some existirfictional facts, negative factsqueermoral facts parallel
modal facts dispositional factor metaphorical fast © which such truths woud
allegedlycorrespond. We never ches&mantic information (e.d‘whales are not fisl)
against somefact (about theirnonfishinesy, we check it against other semantic
construcs, which mightbenar rati ve (in Sherl ock Hol mes’
flight s chiogcal( i n t he wéathchl gnsthierapeeasegmodal (in the
storability case)dispositional (in the solubility casapd so forth

One may object that treating fictionampirical ethical modal dispositional
and metaphoricahstances of semantic informatigindependently of whether negative
or positive, or past, present or futuesjall bona fidetrue impoverishes our capacity to
discriminate between realitymaginationand social conventioner stipulations. But
this would be a fair criticism only bne were to forget that the whole analysis must be
conducted by paying careful attention to the LoA, the context and the purpose of the

corresponding questions. To s i nsthncef of |, “Ach
semantic information, and hence it 1is true,
to the corresponding question, Dbadasteel so bec

right CLP framework Consider* snow i $mwhkt ead wleiet &” ar e whi
Comparing these instances of semantic information is enlightening because, from such

truthstaken separatelyt does not follow necessarily, at least not in CTT, thatefore

“mi | k, snow and teet h h alhieis bedaee of therceuciat ol our ’
role played by the CLP parameters. “Milk, s
i f and only if “yes” is the correct answer

now one cannot determine whethibiat answerdsindeedcorrectunlessone speciiesthe

context in which, the LoA at which, and the purpose for whié gestion is being

asked. Change thavailable palette (different LoA) or the purpose (redecorating the

living room, say, instead of having one toothlagpd) for example, and the question

may receive different answers. This is not relativism, it is, for want of a better word,
“preécins . It is a fallacy to fuse two or mo.l
large instance without making their Elparameters homogenoas least implicitly If
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this seems too easy and commonsensitced,worth recaling that we are only reaping
the fruits of the hard labour done in the previous pages.

Our opponent may still be unconvinced. He might retort tthexte isstill a risk
of causing an inflation of truthsSuchconcernis mi spl ackedeaft,h i1 s f|
“Sherl ock Hol mes i s han®Rpll thg Olympic Gamesdwilt o Wa't
take pl acéhons &paroad ghe ‘use of violence aganwomen is
always justified fail to qualify as semantic information because they are false, this
because the corresponding questians correctlyanswered in the negative, and this
because affirmative answers do not commute with the systems posed by the
corresponding question$he point is important and deserves a fuller treatment in the

next section.

74 A Deflationist Interpretation of Falsehoodas Failure
CTT treas untruth falsehoodl ascommutationfailure. The treatment comes as rather
natural ifone realizes that
i) in logic programmingnegation as failuré€NAP) is a noamonotonic inference
rule used to derive -~ P from the failure to derivig&SRbbay et al. (1998)that
i) the socalled stable model semantics, which giva semantics to logic
programming witiNAP, is asimplified form of autoepistemic logidNerode and
Shore (1997) and that

iif) = P may have not only the classic meaning but also the modal meanings

autoepistemic logico f s Pn ot believed?”, “P i1s not k
s h o w@elfond (1987).
Thefurther but rathesimple stegaken by T consistsin nt er pr en¢tirugdg “ P i s

(false for the classicistds = P and theanalysing— P as equivalent toommutation

failure of the relevant diagramrhe expanded autoepistemic semantics can then be
given in terms of Td iRstrates mom iattitively whao allhést i on ” .
amounsto, and see the advantage of such minimalismnsler the following example:

“the eart h Halewing @I1d, theusuwalnasalysis requires a specification

of the CLP parameters, posed by the corresponding queski€s the earth have two

mo ons ?” . haeascertaizdehat we are talkingaboutour planet considered
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astronomically and in light of our current knowledge (not, for example, of some twin

earth in another possible worldr some future earth whose moon a&ensplit into

two; or some other planet also called eaghsomeearth describeth a scifi novel as

having two moonisor some ancient text in which the earth is described as having two

moons etc.), the afisweroviyes a model (the earth
proximal access to which fails to commute with tHistal access to the astronomical

system in questiormhere is a failure in the information flow, and this is what it means

for “"yes” tohbaecentorrétcthe @amadth has two m
The advantagef this minimalismis that there isno need tareattruth and untruth

(falsehood)n the same wayuntruth (falsehood) is best understood astileeeabsence

of truth, a lesson welknown to any nofManichean philosopher

7.5 Thelnformation -inaptnessof Semantic Paradoxes
Semantic pradoxes are often seen as the ultimate benchmark of a theory of truth. The
point of this section, however, is not to argue in favour of a-6dged solubn of them
— an impossible taslgiven the nature and length of this artielbut ratherto seewhat
semantic paradoxes may teach us akiduk.

Consider first the task gfreventingthe occurrence ofemantic paradoxe
this, CT T’ s s tpartly Russelian padly Tarskian This comes as no surprise if
one realises thatechnically speaking, CTF with its emphasis on the importance of
the CLP parameters and especially on the Method of Abstraction and its use of Levels
of Abstraction—r epr esent s a | ate incar semanticon of
paradoxesin terms oftype theory. Themodernlineage, of some interest for the
histoiian, is through the adoption and refinement, in programming language theory, of
Russell’s and (later) Chur ch’ sondtricetype y of t
checking algorithmgo analysecompilers for programming languagesad avoidthe
disasers caused byunconstrainedselfreference. CTT is simply reclaiming to
philosophical analysis what was its own in the first place.

Consider next the task afeatingsemantic paradoxemcetheyhave occurred
CTT can explain their occurrence in terms of failure to respewteconstraints, e.g.

about object language and metalangudgean theninterpret theirvalue as alleged
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instances of semantic informatiohy relying on the reverse gmeering procedure
detailedin the previous pagewith the following results.

Semantic paradoxes are notoriously caused by-refdfential mechanism
Internal semantic paradoxes are those in which the-re@dfential relation occurs
within the messagétself (the semantic informatiom), independently of the senddihe
classic example is of courset hi s sentence is false”. Fol l
similar paradoxes is that they f&il passhe verification stage in thecomputerscience
sensentroduced in sectiofive.For consi der the erotetic str
fal se” . Once the CLP ipfar“atmeitserse mtreen d ea kiemn fc
as semantic information, it must be true, and hence informationally equivafent® t hi s
sent ence f aBud¢en’it becomesy easier to see thmfore trying to
understand the role of "“9Yies”"thiosessdbehde aft
guestion,not a declarative sentenee all, whichis nd truth-apt (it makes no sense to
ask whether it can beorrectlyqualified as either true or untiue&so CTTcan showthis
and other internal semantic paradoxesy, “ He next sentence is false. The previous
sentence is true.xo bebadly engineeredhformational artefacts, comparable tany
blueprintof a perpetual mtion machine Note that this applies to vicious as well as
virtuous cases: “t hi s -refeeentitleitralsoefaild te padsthe e ” i s
verification stagd “ i s t hi s s e nttuirapt &d henca eanbt caurst asn o t
semantianformation, according to CTT.

The previous approach is ineffective towarddernal semantic paradoxesn
this case, the setkferential relation is between theessage (theemantic information
i) andits sender. The classic examgeof course® Cr et an s ,itablarsefised | 1 e ”
In this case, there is nothing wrong with the erotetic structure of the messagk o
Cretans al wa yThe problen?is withts rélagiom 8 thisenderwhen the
message comes frora Cretanlike EpimenidesRecall the example in which Mary
now Epimenides- can make statement®t by uttering declarative sentences but only
throughBoolean questions followed by tlverrespondindd o o | e an aCnetange r . | f
always li€ counts as s e trshaultd bectruei and leencenequivalen to i
“do Cretans always fke” + |, “ yweéher do Clemrislalways fe” and “yes” a
messages sent by the same soubeel this is where the problemrises For imagine
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the case inwhich you wish to know whetheCretans always lieAsking a Cretan
whetherthey dowould provide you with no information: you would not knowether
Cretanslie all the time,no matter whathe Cretananswers. This means thatself
certifying question camt be informatively asked to the source that needs to be
certified. But this holds true even when it is the source itself that asksthen answers

the selfcertifying questionMary cannot convey any semantic information by saying

“am | I y i nuge?y aslangQ, shé leagpso factoforfeited the possibility of

answering it informatively. As in the previous case, the analysis treats vicious and
virtuous case the same way. Informationally speakiigCr et ans never | i e’
by a Cretan, and | al ways teldl the truth”, run i nt

paradoxical counterpartshey are equally disqualifiedby CTT as failing topass the
verification step tayualify as semantic information.
To summariseboth internal an@éxternal semartiparadoxesre faulty artefacts
that fail to qualify as semantic information because tfalyto pass the verification
stage.This does not mean that they are useless informationally. Semantic paradoxes
may help the flow of information by fulfilling a @tic functiort they can perform the
social task ofestablising, prolongng or dscontinung communication or simply
confirming whether thereceiveris still there exactly |ikethhow ar
inarticulate sounds made by a listener during a teleploonversatioare not meant to
provide (or gain) any information
The reader acquainted with the literature on semantic paradoxes may still be left
with at least one further doubt: what happens when the semantic paradox has an erotetic
format to begin wh? Russell formulated his owsaradoxin terms of a question, but
one may retort that in his case the problemis settheoretical, not semantic.
Neverthelessthere are otheparadoxes that are both semantic and ergtstich as
Smullyan s “aeswée to t hi'SHoy doesQTT fara in this case? " .
The answer is simple. [f is to count as semantic information, the relation between
and[p? + answer]Jmust bea biconditional But this means that, independently of which
answer onenay laerprovideto®* i s t he answer tioorderitaceuntquest i ¢

as the first half of the erotetic equivalent of some semantic informdkiahgquestion

" For the attribution to Smullyan séandini (2007)
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must cor r esp o ntle answer tb thie quess” snabg” & tléranswer to
this questionis not“ nd7J , but iB & tha@ a guestidn, but e declarative
sentence, hence it is malformed. It follows that this version of the semantic paradoxes

tooposes no problem for CTT, which diagnoses them as oéserification failure.

Conclusion
We havecometo theend of aratherlong journey. The hope is thidite effort might have
been revarding both in itself, if it has been clear enough, and in terms of the final result,
if it has been sufficiently convincing. At this point, the read#l probably wish me to
keep this conclusioasshortas possiblel shall oblige, byaddng only a final comment.
Theories of truth often seem to be developed withsive viewers of an outside
world in mind, detached observewghether inside ooutsideP | a tas€, BY watchers,
radio listeners, movie goers, in shaystems useraccording tahe computer science
terminology favoured in this articl@ he correctness theory of trytiproposed in té
previous pagesshould ratherbe seen as anttampt to cater for a different sort of
customer, namelyembodied and embeddecteativeagents who interact with reality
shapeand build it,P |1 at o’ s writers nat pist readergplayers not audiencen
short systens designers To these astomers truth is about constructing and handling
artefacts and interacting withthem successfully, not merely experiencirtgem
passively Unfortunately, this is notery Greek, but it is stilh very respectablegadition
to which bothRusselland Tarski belong insofar as thie groundwork in model theory
concerned the design systems
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