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For specific popular misconceptions, see List of common misconceptions. 

A fallacy is incorrect argumentation in logic and rhetoric resulting in a lack of validity, or more 

generally, a lack of soundness. Fallacies are either formal fallacies or informal fallacies. 
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[edit]Formal fallacies 

A formal fallacy is an error in logic that can be seen in the argument's form without requiring an 

understanding of the argument's content.[1] All formal fallacies are specific types of non sequiturs. 

• Appeal to probability – assumes that because something could happen, it is inevitable that 

it will happen.[2][3] 

• Argument from fallacy – assumes that if an argument for some conclusion is fallacious, 

then the conclusion itself is false.[4] 

• Base rate fallacy – making a probability judgement based on conditional probabilities, 

without taking into account the effect of prior probabilities.[5] 

• Conjunction fallacy – assumption that an outcome simultaneously satisfying multiple 

conditions is more probable than an outcome satisfying a single one of them.[6] 

• Masked man fallacy (illicit substitution of identicals) – the substitution of identical 

designators in a true statement can lead to a false one.[7] 

[edit]Propositional fallacies 



A propositional fallacy is an error in logic that concerns compound propositions. For a compound 

proposition to be true, the truth values of its constituent parts must satisfy the relevant logical 

connectives which occur in it (most commonly: <and>, <or>, <not>, <only if>, <if and only if>). The 

following fallacies involve inferences whose correctness is not guaranteed by the behavior of those 

logical connectives, and hence, which are not logically guaranteed to yield true conclusions. 

Types of Propositional fallacies: 

• Affirming a disjunct – concluded that one disjunct of a logical disjunction must be false 

because the other disjunct is true; A or B; A; therefore not B.[8] 

• Affirming the consequent – the antecedent in an indicative conditional is claimed to be 

true because the consequent is true; if A, then B; B, therefore A.[8] 

• Denying the antecedent – the consequent in an indicative conditional is claimed to be 

false because the antecedent is false; if A, then B; not A, therefore not B.[8] 

[edit]Quantification fallacies 

A quantification fallacy is an error in logic where the quantifiers of the premises are in contradiction 

to the quantifier of the conclusion. 

Types of Quantification fallacies: 

• Existential fallacy – an argument has a universal premise and a particular conclusion.[9] 

[edit]Formal syllogistic fallacies 

Syllogistic fallacies – logical fallacies that occur in syllogisms. 

• Affirmative conclusion from a negative premise (illicit negative) – when a 

categorical syllogism has a positive conclusion, but at least one negative premise.[9] 

• Fallacy of exclusive premises – a categorical syllogism that is invalid because both of its 

premises are negative.[9] 

• Fallacy of four terms (quaternio terminorum) – a categorical syllogism that has four 

terms.[10] 

• Illicit major – a categorical syllogism that is invalid because its major term is 

not distributed in the major premise but distributed in the conclusion.[9] 

• Illicit minor – a categorical syllogism that is invalid because its minor term is not distributed 

in the minor premise but distributed in the conclusion.[9] 

• Negative conclusion from affirmative premises (illicit affirmative) – when a categorical 

syllogism has a negative conclusion but affirmative premises. [9] 

• Fallacy of the undistributed middle – the middle term in a categorical syllogism is not 

distributed.[11] 

[edit]Informal fallacies 



Informal fallacies – arguments that are fallacious for reasons other than structural (formal) flaws 

and which usually require examination of the argument's content.[12] 

• Argument from ignorance (appeal to ignorance, argumentum ad ignorantiam) – assuming 

that a claim is true (or false) because it has not been proven false (true) or cannot be proven 

false (true).[13] 

• Argument from repetition (argumentum ad nauseam) – signifies that it has been discussed 

extensively until nobody cares to discuss it anymore. 

• Argument from silence (argumentum e silentio) – where the conclusion is based on the 

absence of evidence, rather than the existence of evidence. 

• Argumentum verbosium – See Proof by verbosity, below. 

• Begging the question (petitio principii) – where the conclusion of an argument is implicitly 

or explicitly assumed in one of the premises.[14] 

• (shifting the) Burden of proof (see – onus probandi) – I need not prove my claim, you must 

prove it is false. 

• Circular reasoning – when the reasoner begins with what he or she is trying to end up with. 

• Circular cause and consequence – where the consequence of the phenomenon is claimed 

to be its root cause. 

• Continuum fallacy (fallacy of the beard, line-drawing fallacy, sorites fallacy, fallacy of the 

heap, bald man fallacy) – improperly rejecting a claim for being imprecise.[15] 

• Correlation proves causation (cum hoc ergo propter hoc) – a faulty assumption that 

correlation between two variables implies that one causes the other.[16] 

• Correlative-based fallacies 

• Suppressed correlative – where a correlative is redefined so that one alternative 

is made impossible.[17] 

• Equivocation – the misleading use of a term with more than one meaning (by glossing 

over which meaning is intended at a particular time).[18] 

• Ambiguous middle term – a common ambiguity in syllogisms in which the middle 

term is equivocated.[19] 

• Ecological fallacy – inferences about the nature of specific individuals are based solely 

upon aggregate statistics collected for the group to which those individuals belong.[20] 

• Etymological fallacy – which reasons that the original or historical meaning of a word or 

phrase is necessarily similar to its actual present-day meaning.[21] 

• Fallacy of composition – assuming that something true of part of a whole must also be 

true of the whole.[22] 

• Fallacy of division – assuming that something true of a thing must also be true of all or 

some of its parts.[23] 



• False dilemma (false dichotomy, fallacy of bifurcation, black-or-white fallacy) – two 

alternative statements are held to be the only possible options, when in reality there are 

more.[24] 

• If-by-whiskey – an argument that supports both sides of an issue by using terms that are 

selectively emotionally sensitive. 

• Fallacy of many questions (complex question, fallacy of presupposition, loaded 

question, plurium interrogationum) – someone asks a question that presupposes something 

that has not been proven or accepted by all the people involved. This fallacy is often used 

rhetorically, so that the question limits direct replies to those that serve the questioner's 

agenda. 

• Ludic fallacy – the belief that the outcomes of a non-regulated random occurrences can 

be encapsulated by a statistic; a failure to take into account unknown unknowns in 

determining the probability of an event's taking place.[25] 

• Fallacy of the single cause (causal oversimplification[26]) – it is assumed that there is one, 

simple cause of an outcome when in reality it may have been caused by a number of only 

jointly sufficient causes. 

• False attribution – an advocate appeals to an irrelevant, unqualified, unidentified, biased 

or fabricated source in support of an argument. 

• Fallacy of quoting out of context (contextomy) – refers to the selective excerpting 

of words from their original context in a way that distorts the source's intended 

meaning.[27] 

• Argument to moderation (false compromise, middle ground, fallacy of the mean) – 

assuming that the compromise between two positions is always correct.[28] 

• Gambler's fallacy – the incorrect belief that separate, independent events can affect the 

likelihood of another random event. If a coin flip lands on heads 10 times in a row, the belief 

that it is "due to land on tails" is incorrect.[29] 

• Historian's fallacy – occurs when one assumes that decision makers of the past viewed 

events from the same perspective and having the same information as those subsequently 

analyzing the decision.[30] (Not to be confused with presentism, which is a mode of historical 

analysis in which present-day ideas, such as moral standards, are projected into the past.) 

• Homunculus fallacy – where a "middle-man" is used for explanation, this sometimes leads 

to regressive middle-man. Explanations without actually explaining the real nature of a 

function or a process. Instead, it explains the concept in terms of the concept itself, without 

first defining or explaining the original concept.[clarification needed][31] 

• Inflation Of Conflict - The experts of a field of knowledge disagree on a certain point, so 

the scholars must know nothing, and therefore the legitimacy of their entire field is put to 

question. [32] 



• Incomplete comparison – where not enough information is provided to make a complete 

comparison. 

• Inconsistent comparison – where different methods of comparison are used, leaving one 

with a false impression of the whole comparison. 

• Ignoratio elenchi (irrelevant conclusion, missing the point) – an argument that may in itself 

be valid, but does not address the issue in question.[33] 

• Kettle logic – using multiple inconsistent arguments to defend a position. 

• Mind projection fallacy – when one considers the way he sees the world as the way the 

world really is. 

• Moving the goalposts (raising the bar) – argument in which evidence presented in 

response to a specific claim is dismissed and some other (often greater) evidence is 

demanded. 

• Nirvana fallacy (perfect solution fallacy) – when solutions to problems are rejected 

because they are not perfect. 

• Onus probandi – from Latin "onus probandi incumbit ei qui dicit, non ei qui negat" the 

burden of proof is on the person who makes the claim, not on the person who denies (or 

questions the claim). It is a particular case of the "argumentum ad ignorantiam" fallacy, here 

the burden is shifted on the person defending against the assertion. 

• Petitio principii – see begging the question. 

• Post hoc ergo propter hoc Latin for "after this, therefore because of this" (false cause, 

coincidental correlation, correlation without causation) – X happened then Y happened; 

therefore X caused Y.[34] 

• Proof by verbosity (argumentum verbosium, proof by intimidation) – submission of others 

to an argument too complex and verbose to reasonably deal with in all its intimate details. 

(See alsoGish Gallop and argument from authority.) 

• Prosecutor's fallacy – a low probability of false matches does not mean a low probability 

of some false match being found. 

• Psychologist's fallacy – an observer presupposes the objectivity of his own perspective 

when analyzing a behavioral event. 

• Red herring – a speaker attempts to distract an audience by deviating from the topic at 

hand by introducing a separate argument which the speaker believes will be easier to speak 

to.[35] 

• Regression fallacy – ascribes cause where none exists. The flaw is failing to account for 

natural fluctuations. It is frequently a special kind of the post hoc fallacy. 

• Reification (hypostatization) – a fallacy of ambiguity, when an abstraction (abstract belief 

or hypothetical construct) is treated as if it were a concrete, real event or physical entity. In 



other words, it is the error of treating as a "real thing" something which is not a real thing, but 

merely an idea. 

• Retrospective determinism – the argument that because some event has occurred, its 

occurrence must have been inevitable beforehand. 

• Shotgun argumentation - the arguer offers such a large number of arguments for their 

position that the opponent can't possibly respond to all of them.[36] (See "Argument by 

verbosity" and "Gish Gallop", above.) 

• Special pleading – where a proponent of a position attempts to cite something as an 

exemption to a generally accepted rule or principle without justifying the exemption. 

• Wrong direction – cause and effect are reversed. The cause is said to be the effect and 

vice versa.[37] 

[edit]Faulty generalizations 

Faulty generalizations – reach a conclusion from weak premises. Unlike fallacies of relevance, in 

fallacies of defective induction, the premises are related to the conclusions yet only weakly 

buttress the conclusions. A faulty generalization is thus produced. 

• Accident – an exception to a generalization is ignored.[38] 

• No true Scotsman – when a generalization is made true only when a 

counterexample is ruled out on shaky grounds.[39] 

• Cherry picking (suppressed evidence, incomplete evidence) – act of pointing at individual 

cases or data that seem to confirm a particular position, while ignoring a significant portion of 

related cases or data that may contradict that position.[40] 

• False analogy – an argument by analogy in which the analogy is poorly suited.[41] 

• Hasty generalization (fallacy of insufficient statistics, fallacy of insufficient sample, fallacy 

of the lonely fact, leaping to a conclusion, hasty induction, secundum quid, converse accident) 

– basing a broad conclusion on a small sample.[42] 

• Misleading vividness – involves describing an occurrence in vivid detail, even if it is an 

exceptional occurrence, to convince someone that it is a problem. 

• Overwhelming exception – an accurate generalization that comes with qualifications which 

eliminate so many cases that what remains is much less impressive than the initial statement 

might have led one to assume.[43] 

• Pathetic fallacy – when an inanimate object is declared to have characteristics of animate 

objects.[44] 

• Thought-terminating cliché – a commonly used phrase, sometimes passing as folk 

wisdom, used to quell cognitive dissonance, conceal lack of thought-entertainment, move onto 

other topics etc. but in any case, end the debate with a cliche—not a point. 

[edit]Red herring fallacies 



A red herring fallacy is an error in logic where a proposition is, or is intended to be, misleading in 

order to make irrelevant or false inferences. In the general case any logical inference based on 

fake arguments, intended to replace the lack of real arguments or to replace implicitly the subject 

of the discussion. 

Red herring – argument given in response to another argument, which is irrelevant and draws 

attention away from the subject of argument. See also irrelevant conclusion. 

• Ad hominem – attacking the arguer instead of the argument. 

• Poisoning the well – a type of ad hominem where adverse information about a 

target is presented with the intention of discrediting everything that the target person 

says[45] 

• Abusive fallacy – a subtype of "ad hominem" when it turns into name-calling 

rather than arguing about the originally proposed argument. 

• Argumentum ad baculum (appeal to the stick, appeal to force, appeal to threat) – an 

argument made through coercion or threats of force to support position[46] 

• Argumentum ad populum (appeal to widespread belief, bandwagon argument, appeal to 

the majority, appeal to the people) – where a proposition is claimed to be true or good solely 

because many people believe it to be so[47] 

• Appeal to equality – where an assertion is deemed true or false based on an assumed 

pretense of equality. 

• Association fallacy (guilt by association) – arguing that because two things share a 

property they are the same 

• Appeal to authority – where an assertion is deemed true because of the position or 

authority of the person asserting it.[48][49] 

• Appeal to accomplishment – where an assertion is deemed true or false based on 

the accomplishments of the proposer. 

• Appeal to consequences (argumentum ad consequentiam) – the conclusion is supported 

by a premise that asserts positive or negative consequences from some course of action in an 

attempt to distract from the initial discussion[50] 

• Appeal to emotion – where an argument is made due to the manipulation of emotions, 

rather than the use of valid reasoning[51] 

• Appeal to fear – a specific type of appeal to emotion where an argument is made 

by increasing fear and prejudice towards the opposing side 

• Appeal to flattery – a specific type of appeal to emotion where an argument is 

made due to the use of flattery to gather support.[52] 

• Appeal to pity (argumentum ad misericordiam) – an argument attempts to induce 

pity to sway opponents[53] 



• Appeal to ridicule – an argument is made by presenting the opponent's argument 

in a way that makes it appear ridiculous 

• Appeal to spite – a specific type of appeal to emotion where an argument is made 

through exploiting people's bitterness or spite towards an opposing party 

• Wishful thinking – a specific type of appeal to emotion where a decision is made 

according to what might be pleasing to imagine, rather than according to evidence or 

reason.[54] 

• Appeal to motive – where a premise is dismissed by calling into question the motives of its 

proposer 

• Appeal to novelty (argumentum ad novitam) – where a proposal is claimed to be superior 

or better solely because it is new or modern.[55] 

• Appeal to poverty (argumentum ad Lazarum) – supporting a conclusion because the 

arguer is poor (or refuting because the arguer is wealthy). (Opposite of appeal to wealth.)[56] 

• Appeal to tradition (argumentum ad antiquitam) – a conclusion supported solely because 

it has long been held to be true.[57] 

• Appeal to nature - wherein judgement is based solely on whether the subject of judgement 

is 'natural' or 'unnatural'.[citation needed] For example (hypothetical): "Cannabis is healthy because 

it is natural" 

• Appeal to wealth (argumentum ad crumenam) – supporting a conclusion because the 

arguer is wealthy (or refuting because the arguer is poor).[58] (Sometimes taken together with 

the appeal to poverty as a general appeal to the arguer's financial situation.) 

• Argument from silence (argumentum ex silentio) – a conclusion based on silence or lack 

of contrary evidence 

• Chronological snobbery – where a thesis is deemed incorrect because it was commonly 

held when something else, clearly false, was also commonly held[citation needed] 

• Genetic fallacy – where a conclusion is suggested based solely on something or 

someone's origin rather than its current meaning or context.[59] 

• Judgmental language – insulting or pejorative language to influence the recipient's 

judgment 

• Naturalistic fallacy (is–ought fallacy[60], naturalistic fallacy[61]) – claims about what ought to 

be on the basis of statements about what is. 

• Psychogenetic Fallacy - inferring why an argument is being used, associating it to some 

psychological reason, then assuming it is invalid as a result. It is wrong to assume that if the 

origin of an idea comes from a biased mind, then the idea itself must also be a false. [32] 

• Reductio ad Hitlerum (playing the Nazi card) – comparing an opponent or their argument 

to Hitler or Nazism in an attempt to associate a position with one that is universally reviled 

(See also –Godwin's law) 



• Straw man – an argument based on misrepresentation of an opponent's position[62] 

• Texas sharpshooter fallacy – improperly asserting a cause to explain a cluster of data[63] 

• Tu quoque ("you too", appeal to hypocrisy) – the argument states that a certain position is 

false or wrong and/or should be disregarded because its proponent fails to act consistently in 

accordance with that position[64] 

• Two wrongs make a right – occurs when it is assumed that if one wrong is committed, 

another wrong will cancel it out.[65] 

[edit]Conditional or questionable fallacies 

• Black swan blindness – the argument that ignores low probability, high impact events, 

thus down playing the role of chance and under-representing known risks[66] 

• Broken window fallacy – an argument which disregards lost opportunity costs (typically 

non-obvious, difficult to determine or otherwise hidden) associated with destroying property of 

others, or other ways of externalizing costs onto others. For example, an argument that states 

breaking a window generates income for a window fitter, but disregards the fact that the 

money spent on the new window cannot now be spent on new shoes. 

• Definist fallacy – involves the confusion between two notions by defining one in terms of 

the other.[67] 

• Naturalistic fallacy – attempts to prove a claim about ethics by appealing to a definition of 

the term "good" in terms of either one or more claims about natural properties (sometimes 

also taken to mean the appeal to nature)[citation needed] or God's will. 

• Slippery slope (thin edge of the wedge, camel's nose) – asserting that a relatively small 

first step inevitably leads to a chain of related events culminating in some significant 

impact/event that should not happen, thus the first step should not happen. While this fallacy 

is a popular one, the it is, in its essence, an appeal to probability fallacy. (e.g if person x does 

y then z would (probably) occur, leading to q, leading to w, leading to e.) [68] 
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Logic 
From Wikipedia, the free encyclopedia 

 

This article is about reasoning and its study. For the American rapper, see Logic (entertainer). For 

other uses, see Logic (disambiguation). 
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Logic (from the Greek λογική, logikē)[1] refers to both the study of modes of reasoning (which 

are valid, and which are fallacious)[2][3] and the use of valid reasoning. In the latter sense, logic is 

used in most intellectual activities, including philosophy and science, but in the first sense, is 

primarily studied in the disciplines of philosophy, mathematics, semantics, and computer science. 

It examines general forms that arguments may take. In mathematics, it is the study of 

valid inferences within some formal language.[4] Logic is also studied in argumentation theory.[5] 

Logic was studied in several ancient civilizations, including India,[6] China,[7] and Greece. In the 

west, logic was established as a formal discipline byAristotle, who gave it a fundamental place in 

philosophy. The study of logic was part of the classical trivium, which also included grammar and 

rhetoric. 

Logic is often divided into three parts, inductive reasoning, abductive reasoning, and deductive 

reasoning. 
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[edit]The study of logic 

“ 
Upon this first, and in one sense this sole, rule of 

reason, that in order to learn you must desire to learn, 

and in so desiring not be satisfied with what you 
already incline to think, there follows one corollary 

which itself deserves to be inscribed upon every wall of 

the city of philosophy: Do not block the way of inquiry. ” 

—Charles Sanders Peirce, "First Rule of 

Logic" 

The concept of logical form is central to logic, it being held that the validity of an argument is 

determined by its logical form, not by its content. Traditional Aristotelian syllogistic logic and 

modern symbolic logic are examples of formal logics. 

• Informal logic is the study of natural language arguments. The study of fallacies is an 

especially important branch of informal logic. The dialogues of Plato[8] are good examples of 

informal logic. 

• Formal logic is the study of inference with purely formal content. An inference possesses 

a purely formal content if it can be expressed as a particular application of a wholly abstract 

rule, that is, a rule that is not about any particular thing or property. The works 

of Aristotle contain the earliest known formal study of logic. Modern formal logic follows and 

expands on Aristotle.[9] In many definitions of logic, logical inference and inference with purely 



formal content are the same. This does not render the notion of informal logic vacuous, 

because no formal logic captures all of the nuance of natural language. 

• Symbolic logic is the study of symbolic abstractions that capture the formal features of 

logical inference.[10][11] Symbolic logic is often divided into two branches: propositional 

logic andpredicate logic. 

• Mathematical logic is an extension of symbolic logic into other areas, in particular to the 

study of model theory, proof theory, set theory, and recursion theory. 

[edit]Logical form 

Main article: Logical form 

Logic is generally accepted to be formal; when it aims to analyze and represent the form of any 

valid argument type. The form of an argument is displayed by representing its sentences in the 

formal grammar and symbolism of a logical language to make its content usable in formal 

inference. If one considers the notion of form to be too philosophically loaded, one could say that 

formalizing is nothing else than translating English sentences into the language of logic. 

This is known as showing the logical form of the argument. It is necessary because indicative 

sentences of ordinary language show a considerable variety of form and complexity that makes 

their use in inference impractical. It requires, first, ignoring those grammatical features, which are 

irrelevant to logic (such as gender and declension, if the argument is in Latin), replacing 

conjunctions that are not relevant to logic (such as 'but') with logical conjunctions like 'and' and 

replacing ambiguous, or alternative logical expressions ('any', 'every', etc.) with expressions of a 

standard type (such as 'all', or the universal quantifier ∀). 

Second, certain parts of the sentence must be replaced with schematic letters. Thus, for example, 

the expression all As are Bs shows the logical form common to the sentences all men are 

mortals, all cats are carnivores, all Greeks are philosophers and so on. 

That the concept of form is fundamental to logic was already recognized in ancient times. Aristotle 

uses variable letters to represent valid inferences in Prior Analytics, leading Jan Łukasiewicz to 

say that the introduction of variables was 'one of Aristotle's greatest inventions'[12]. According to the 

followers of Aristotle (such as Ammonius), only the logical principles stated in schematic terms 

belong to logic, not those given in concrete terms. The concrete terms man', 'mortal, etc., are 

analogous to the substitution values of the schematic placeholders 'A', 'B', 'C', which were called 

the 'matter' (Greek 'hyle') of the inference. 

The fundamental difference between modern formal logic and traditional, or Aristotelian logic, lies 

in their differing analysis of the logical form of the sentences they treat. 

• In the traditional view, the form of the sentence consists of (1) a subject (e.g., 'man') plus 

a sign of quantity ('all' or 'some' or 'no'); (2) the copula, which is of the form 'is' or 'is not'; (3) a 



predicate (e.g., 'mortal'). Thus: all men are mortal. The logical constants such as 'all', 'no' and 

so on, plus sentential connectives such as 'and' and 'or' were called 'syncategorematic' terms 

(from the Greek 'kategorei' – to predicate, and 'syn' – together with). This is a fixed scheme, 

where each judgment has an identified quantity and copula, determining the logical form of the 

sentence. 

• According to the modern view, the fundamental form of a simple sentence is given by a 

recursive schema, involving logical connectives, such as a quantifier with its bound variable, 

which are joined to by juxtaposition to other sentences, which in turn may have logical 

structure. 

• The modern view is more complex, since a single judgement of Aristotle's system will 

involve two or more logical connectives. For example, the sentence "All men are mortal" 

involves, in term logic, two non-logical terms "is a man" (here M) and "is mortal" (here D): the 

sentence is given by the judgement A(M,D). In predicate logic, the sentence involves the 

same two non-logical concepts, here analyzed as  and , and the sentence is 

given by , involving the logical connectives for universal 

quantification and implication. 

• But equally, the modern view is more powerful. Medieval logicians recognized the problem 

of multiple generality, where Aristotelian logic is unable to satisfactorily render such sentences 

as "Some guys have all the luck", because both quantities "all" and "some" may be relevant in 

an inference, but the fixed scheme that Aristotle used allows only one to govern the inference. 

Just as linguists recognize recursive structure in natural languages, it appears that logic needs 

recursive structure. 

[edit]Deductive and inductive reasoning, and retroductive inference 

Deductive reasoning concerns what follows necessarily from given premises (if a, then b). 

However, inductive reasoning—the process of deriving a reliable generalization from 

observations—has sometimes been included in the study of logic. Similarly, it is important to 

distinguish deductive validity and inductive validity (called "cogency"). An inference is deductively 

valid if and only if there is no possible situation in which all the premises are true but the 

conclusion false. An inductive argument can be neither valid nor invalid; its premises give only 

some degree of probability, but not certainty, to its conclusion. 

The notion of deductive validity can be rigorously stated for systems of formal logic in terms of the 

well-understood notions of semantics. Inductive validity on the other hand requires us to define a 

reliable generalization of some set of observations. The task of providing this definition may be 

approached in various ways, some less formal than others; some of these definitions may 

usemathematical models of probability. For the most part this discussion of logic deals only with 

deductive logic. 



Retroductive inference is a mode of reasoning that Peirce proposed as operating over and above 

induction and deduction to "open up new ground" in processes of theorizing (1911, p. 2). He 

defines retroduction as a logical inference that allows us to "render comprehensible" some 

observations/events we perceive, by relating these back to a posited state of affairs that would 

help to shed light on the observations (Peirce, 1911, p. 2). He remarks that the "characteristic 

formula" of reasoning that he calls retroduction is that it involves reasoning from a consequent (any 

observed/experienced phenomena that confront us) to an antecedent (that is, a posited state of 

things that helps us to render comprehensible the observed phenomena). Or, as he otherwise puts 

it, it can be considered as "regressing from a consequent to a hypothetical antecedent" (1911, 

p. 4). See for instance, the discussion at: http://www.helsinki.fi/science/commens/dictionary.html 

Some authors have suggested that this mode of inference can be used within social theorizing to 

postulate social structures/mechanisms that explain the way that social outcomes arise in social 

life and that in turn also indicate that these structures/mechanisms are alterable with sufficient 

social will (and visioning of alternatives). In other words, this logic is specifically liberative in that it 

can be used to point to transformative potential in our way of organizing our social existence by 

our re-examining/exploring the deep structures that generate outcomes (and life chances for 

people). In her book on New Racism (2010) Norma Romm offers an account of various 

interpretations of what can be said to be involved in retroduction as a form of inference and how 

this can also be seen to be linked to a style of theorizing (and caring) where processes of knowing 

(which she sees as dialogically rooted) are linked to social justice projects 

(http://www.springer.com/978-90-481-8727-0) 

[edit]Consistency, validity, soundness, and completeness 

Among the important properties that logical systems can have: 

• Consistency, which means that no theorem of the system contradicts another.[13] 

• Validity, which means that the system's rules of proof will never allow a false inference 

from true premises. A logical system has the property of soundness when the logical system 

has the property of validity and uses only premises that prove true (or, in the case of axioms, 

are true by definition).[13] 

• Completeness, of a logical system, which means that if a formula is true, it can be proven 

(if it is true, it is a theorem of the system). 

• Soundness, the term soundness has multiple separate meanings, which creates a bit of 

confusion throughout the literature. Most commonly, soundness refers to logical systems, 

which means that if some formula can be proven in a system, then it is true in the relevant 

model/structure (if A is a theorem, it is true). This is the converse of completeness. A distinct, 

peripheral use of soundness refers to arguments, which means that the premises of a valid 

argument are true in the actual world. 



Some logical systems do not have all four properties. As an example, Kurt Gödel's incompleteness 

theorems show that sufficiently complex formal systems of arithmetic cannot be consistent and 

complete;[11] however, first-order predicate logics not extended by specific axioms to be arithmetic 

formal systems with equality can be complete and consistent.[14] 

[edit]Rival conceptions of logic 

Main article: Definitions of logic 

Logic arose (see below) from a concern with correctness of argumentation. Modern logicians 

usually wish to ensure that logic studies just those arguments that arise from appropriately general 

forms of inference. For example, Thomas Hofweber writes in the Stanford Encyclopedia of 

Philosophy that logic "does not, however, cover good reasoning as a whole. That is the job of the 

theory of rationality. Rather it deals with inferences whose validity can be traced back to the formal 

features of the representations that are involved in that inference, be they linguistic, mental, or 

other representations".[4] 

By contrast, Immanuel Kant argued that logic should be conceived as the science of judgment, an 

idea taken up in Gottlob Frege's logical and philosophical work, where thought (German:Gedanke) 

is substituted for judgment (German: Urteil). On this conception, the valid inferences of logic follow 

from the structural features of judgments or thoughts. 

[edit]History 

Main article: History of logic 

 

 

Aristotle, 384–322 BC. 

The earliest sustained work on the subject of logic is that of Aristotle.[15] Aristotelian logic became 

widely accepted in science and mathematics and remained in wide use in the West until the early 

19th century.[16] Aristotle's system of logic was responsible for the introduction of hypothetical 

syllogism,[17] temporal modal logic,[18][19] and inductive logic[20], as well as influential terms such 

as terms, predicables, syllogisms and propositions. In Europe during the later medieval period, 

major efforts were made to show that Aristotle's ideas were compatible with Christian faith. During 

the High Middle Ages, logic became a main focus of philosophers, who would engage in critical 



logical analyses of philosophical arguments, often using variations of the methodology 

of scholasticism. In 1323, William of Ockham's influential Summa Logicae was released. By the 

18th century, the structured approach to arguments had degenerated and fallen out of favour, as 

depicted in Holberg's satirical play Erasmus Montanus. 

The Chinese logical philosopher Gongsun Long (ca. 325–250 BC) proposed the paradox "One and 

one cannot become two, since neither becomes two."[21] In China, the tradition of scholarly 

investigation into logic, however, was repressed by the Qin dynasty following the legalist 

philosophy of Han Feizi. 

In India, innovations in the scholastic school, called Nyaya, continued from ancient times into the 

early 18th century with the Navya-Nyaya school. By the 16th century, it developed theories 

resembling modern logic, such as Gottlob Frege's "distinction between sense and reference of 

proper names" and his "definition of number," as well as the theory of "restrictive conditions for 

universals" anticipating some of the developments in modern set theory.[22] Since 1824, Indian 

logic attracted the attention of many Western scholars, and has had an influence on important 

19th-century logicians such as Charles Babbage, Augustus De Morgan, and George Boole.[23] In 

the 20th century, Western philosophers like Stanislaw Schayer and Klaus Glashoff have explored 

Indian logic more extensively. 

The syllogistic logic developed by Aristotle predominated in the West until the mid-19th century, 

when interest in the foundations of mathematics stimulated the development of symbolic logic 

(now called mathematical logic). In 1854, George Boole published An Investigation of the Laws of 

Thought on Which are Founded the Mathematical Theories of Logic and Probabilities, introducing 

symbolic logic and the principles of what is now known as Boolean logic. In 1879, Gottlob Frege 

published Begriffsschrift, which inaugurated modern logic with the invention ofquantifier notation. 

From 1910 to 1913, Alfred North Whitehead and Bertrand Russell published Principia 

Mathematica[10] on the foundations of mathematics, attempting to derive mathematical truths 

from axioms and inference rules in symbolic logic. In 1931, Gödel raised serious problems with the 

foundationalist program and logic ceased to focus on such issues. 

The development of logic since Frege, Russell, and Wittgenstein had a profound influence on the 

practice of philosophy and the perceived nature of philosophical problems (see Analytic 

philosophy), and Philosophy of mathematics. Logic, especially sentential logic, is implemented in 

computer logic circuits and is fundamental to computer science. Logic is commonly taught by 

university philosophy departments, often as a compulsory discipline. 

[edit]Topics in logic 

[edit]Syllogistic logic 

Main article: Aristotelian logic 



The Organon was Aristotle's body of work on logic, with the Prior Analytics constituting the first 

explicit work in formal logic, introducing the syllogistic.[24] The parts of syllogistic logic, also known 

by the name term logic, are the analysis of the judgements into propositions consisting of two 

terms that are related by one of a fixed number of relations, and the expression of inferences by 

means of syllogisms that consist of two propositions sharing a common term as premise, and a 

conclusion that is a proposition involving the two unrelated terms from the premises. 

Aristotle's work was regarded in classical times and from medieval times in Europe and the Middle 

East as the very picture of a fully worked out system. However, it was not alone: 

the Stoicsproposed a system of propositional logic that was studied by medieval logicians. Also, 

the problem of multiple generality was recognised in medieval times. Nonetheless, problems with 

syllogistic logic were not seen as being in need of revolutionary solutions. 

Today, some academics claim that Aristotle's system is generally seen as having little more than 

historical value (though there is some current interest in extending term logics), regarded as made 

obsolete by the advent of propositional logic and the predicate calculus. Others use Aristotle 

in argumentation theory to help develop and critically question argumentation schemes that are 

used in artificial intelligence and legal arguments. 

[edit]Propositional logic (sentential logic) 

Main article: Propositional calculus 

A propositional calculus or logic (also a sentential calculus) is a formal system in which formulae 

representing propositions can be formed by combining atomic propositions using logical 

connectives, and in which a system of formal proof rules allows certain formulae to be established 

as "theorems". 

[edit]Predicate logic 

Main article: Predicate logic 

Predicate logic is the generic term for symbolic formal systems such as first-order logic, second-

order logic, many-sorted logic, and infinitary logic. 

Predicate logic provides an account of quantifiers general enough to express a wide set of 

arguments occurring in natural language. Aristotelian syllogistic logic specifies a small number of 

forms that the relevant part of the involved judgements may take. Predicate logic allows sentences 

to be analysed into subject and argument in several additional ways, thus allowing predicate logic 

to solve the problem of multiple generality that had perplexed medieval logicians. 

The development of predicate logic is usually attributed to Gottlob Frege, who is also credited as 

one of the founders of analytical philosophy, but the formulation of predicate logic most often used 

today is the first-order logic presented in Principles of Mathematical Logic by David 

Hilbert and Wilhelm Ackermann in 1928. The analytical generality of predicate logic allowed the 



formalisation of mathematics, drove the investigation of set theory, and allowed the development 

of Alfred Tarski's approach to model theory. It provides the foundation of modern mathematical 

logic. 

Frege's original system of predicate logic was second-order, rather than first-order. Second-order 

logic is most prominently defended (against the criticism of Willard Van Orman Quine and others) 

by George Boolos and Stewart Shapiro. 

[edit]Modal logic 

Main article: Modal logic 

In languages, modality deals with the phenomenon that sub-parts of a sentence may have their 

semantics modified by special verbs or modal particles. For example, "We go to the games" can 

be modified to give "We should go to the games", and "We can go to the games"" and perhaps 

"We will go to the games". More abstractly, we might say that modality affects the circumstances in 

which we take an assertion to be satisfied. 

The logical study of modality dates back to Aristotle,[25] who was concerned with the alethic 

modalities of necessity and possibility, which he observed to be dual in the sense of De Morgan 

duality.[citation needed] While the study of necessity and possibility remained important to philosophers, 

little logical innovation happened until the landmark investigations of Clarence Irving Lewis in 1918, 

who formulated a family of rival axiomatizations of the alethic modalities. His work unleashed a 

torrent of new work on the topic, expanding the kinds of modality treated to include deontic 

logic and epistemic logic. The seminal work of Arthur Prior applied the same formal language to 

treat temporal logic and paved the way for the marriage of the two subjects. Saul 

Kripke discovered (contemporaneously with rivals) his theory of frame semantics, which 

revolutionised the formal technology available to modal logicians and gave a new graph-

theoretic way of looking at modality that has driven many applications in computational 

linguistics and computer science, such as dynamic logic. 

[edit]Informal reasoning 

Main article: Informal logic 

The motivation for the study of logic in ancient times was clear: it is so that one may learn to 

distinguish good from bad arguments, and so become more effective in argument and oratory, and 

perhaps also to become a better person. Half of the works of Aristotle's Organon treat inference as 

it occurs in an informal setting, side by side with the development of the syllogistic, and in the 

Aristotelian school, these informal works on logic were seen as complementary to Aristotle's 

treatment of rhetoric. 

This ancient motivation is still alive, although it no longer takes centre stage in the picture of logic; 

typically dialectical logic will form the heart of a course in critical thinking, a compulsory course at 

many universities. 



Argumentation theory is the study and research of informal logic, fallacies, and critical questions as 

they relate to every day and practical situations. Specific types of dialogue can be analyzed and 

questioned to reveal premises, conclusions, and fallacies. Argumentation theory is now applied 

in artificial intelligence and law. 

[edit]Mathematical logic 

Main article: Mathematical logic 

Mathematical logic really refers to two distinct areas of research: the first is the application of the 

techniques of formal logic to mathematics and mathematical reasoning, and the second, in the 

other direction, the application of mathematical techniques to the representation and analysis of 

formal logic.[26] 

The earliest use of mathematics and geometry in relation to logic and philosophy goes back to the 

ancient Greeks such as Euclid, Plato, and Aristotle.[27] Many other ancient and medieval 

philosophers applied mathematical ideas and methods to their philosophical claims.[28] 

 

 

Kurt Gödel 

One of the boldest attempts to apply logic to mathematics was undoubtedly the logicism pioneered 

by philosopher-logicians such as Gottlob Frege and Bertrand Russell: the idea was that 

mathematical theories were logical tautologies, and the programme was to show this by means to 

a reduction of mathematics to logic.[10]The various attempts to carry this out met with a series of 

failures, from the crippling of Frege's project in his Grundgesetze by Russell's paradox, to the 

defeat ofHilbert's program by Gödel's incompleteness theorems. 

Both the statement of Hilbert's program and its refutation by Gödel depended upon their work 

establishing the second area of mathematical logic, the application of mathematics to logic in the 

form of proof theory.[29] Despite the negative nature of the incompleteness theorems, Gödel's 

completeness theorem, a result in model theory and another application of mathematics to logic, 

can be understood as showing how close logicism came to being true: every rigorously defined 

mathematical theory can be exactly captured by a first-order logical theory; Frege's proof 



calculus is enough to describe the whole of mathematics, though notequivalent to it. Thus we see 

how complementary the two areas of mathematical logic have been.[citation needed] 

If proof theory and model theory have been the foundation of mathematical logic, they have been 

but two of the four pillars of the subject. Set theory originated in the study of the infinite by Georg 

Cantor, and it has been the source of many of the most challenging and important issues in 

mathematical logic, from Cantor's theorem, through the status of the Axiom of Choice and the 

question of the independence of the continuum hypothesis, to the modern debate on large 

cardinalaxioms. 

Recursion theory captures the idea of computation in logical and arithmetic terms; its most 

classical achievements are the undecidability of the Entscheidungsproblem by Alan Turing, and his 

presentation of the Church-Turing thesis.[30] Today recursion theory is mostly concerned with the 

more refined problem of complexity classes — when is a problem efficiently solvable? — and the 

classification of degrees of unsolvability.[31] 

[edit]Philosophical logic 

Main article: Philosophical logic 

Philosophical logic deals with formal descriptions of natural language. Most philosophers assume 

that the bulk of "normal" proper reasoning can be captured by logic, if one can find the right 

method for translating ordinary language into that logic. Philosophical logic is essentially a 

continuation of the traditional discipline that was called "Logic" before the invention of 

mathematical logic. Philosophical logic has a much greater concern with the connection between 

natural language and logic. As a result, philosophical logicians have contributed a great deal to the 

development of non-standard logics (e.g., free logics, tense logics) as well as various extensions 

of classical logic (e.g., modal logics), and non-standard semantics for such logics (e.g., Kripke's 

technique of supervaluations in the semantics of logic). 

Logic and the philosophy of language are closely related. Philosophy of language has to do with 

the study of how our language engages and interacts with our thinking. Logic has an immediate 

impact on other areas of study. Studying logic and the relationship between logic and ordinary 

speech can help a person better structure his own arguments and critique the arguments of others. 

Many popular arguments are filled with errors because so many people are untrained in logic and 

unaware of how to formulate an argument correctly. 

[edit]Computational Logic 

Main article: Logic in computer science 

Logic cut to the heart of computer science as it emerged as a discipline: Alan Turing's work on 

the Entscheidungsproblem followed from Kurt Gödel's work on the incompleteness theorems, and 

the notion of general purpose computers that came from this work was of fundamental importance 

to the designers of the computer machinery in the 1940s. 



In the 1950s and 1960s, researchers predicted that when human knowledge could be expressed 

using logic with mathematical notation, it would be possible to create a machine that reasons, or 

artificial intelligence. This turned out to be more difficult than expected because of the complexity 

of human reasoning. In logic programming, a program consists of a set of axioms and rules. Logic 

programming systems such as Prolog compute the consequences of the axioms and rules in order 

to answer a query. 

Today, logic is extensively applied in the fields of Artificial Intelligence, and Computer Science, and 

these fields provide a rich source of problems in formal and informal logic. Argumentation theoryis 

one good example of how logic is being applied to artificial intelligence. The ACM Computing 

Classification System in particular regards: 

• Section F.3 on Logics and meanings of programs and F.4 on Mathematical logic and 

formal languages as part of the theory of computer science: this work covers formal semantics 

of programming languages, as well as work of formal methods such as Hoare logic 

• Boolean logic as fundamental to computer hardware: particularly, the system's section B.2 

on Arithmetic and logic structures, relating to operatives AND, NOT, and OR; 

• Many fundamental logical formalisms are essential to section I.2 on artificial intelligence, 

for example modal logic and default logic in Knowledge representation formalisms and 

methods, Horn clauses in logic programming, and description logic. 

Furthermore, computers can be used as tools for logicians. For example, in symbolic logic and 

mathematical logic, proofs by humans can be computer-assisted. Using automated theorem 

proving the machines can find and check proofs, as well as work with proofs too lengthy to be 

written out by hand. 

[edit]Bivalence and the law of the excluded middle 

Main article: Principle of bivalence 

The logics discussed above are all "bivalent" or "two-valued"; that is, they are most naturally 

understood as dividing propositions into true and false propositions. Non-classical logics are those 

systems that reject bivalence. 

Hegel developed his own dialectic logic that extended Kant's transcendental logic but also brought 

it back to ground by assuring us that "neither in heaven nor in earth, neither in the world of mind 

nor of nature, is there anywhere such an abstract 'either–or' as the understanding maintains. 

Whatever exists is concrete, with difference and opposition in itself".[32] 

In 1910 Nicolai A. Vasiliev extended the law of excluded middle and the law of contradiction and 

proposed the law of excluded fourth and logic tolerant to contradiction.[33] In the early 20th 

centuryJan Łukasiewicz investigated the extension of the traditional true/false values to include a 

third value, "possible", so inventing ternary logic, the first multi-valued logic.[citation needed] 



Logics such as fuzzy logic have since been devised with an infinite number of "degrees of truth", 

represented by a real number between 0 and 1.[34] 

Intuitionistic logic was proposed by L.E.J. Brouwer as the correct logic for reasoning about 

mathematics, based upon his rejection of the law of the excluded middle as part of his intuitionism. 

Brouwer rejected formalisation in mathematics, but his student Arend Heyting studied intuitionistic 

logic formally, as did Gerhard Gentzen. Intuitionistic logic has come to be of great interest to 

computer scientists, as it is a constructive logic and can be applied for extracting verified programs 

from proofs. 

Modal logic is not truth conditional, and so it has often been proposed as a non-classical logic. 

However, modal logic is normally formalised with the principle of the excluded middle, and 

itsrelational semantics is bivalent, so this inclusion is disputable. 

[edit]"Is logic empirical?" 

Main article: Is logic empirical? 

What is the epistemological status of the laws of logic? What sort of argument is appropriate for 

criticizing purported principles of logic? In an influential paper entitled "Is logic empirical?"[35] Hilary 

Putnam, building on a suggestion of W.V. Quine, argued that in general the facts of propositional 

logic have a similar epistemological status as facts about the physical universe, for example as the 

laws of mechanics or of general relativity, and in particular that what physicists have learned about 

quantum mechanics provides a compelling case for abandoning certain familiar principles of 

classical logic: if we want to be realists about the physical phenomena described by quantum 

theory, then we should abandon the principle of distributivity, substituting for classical logic 

thequantum logic proposed by Garrett Birkhoff and John von Neumann.[36] 

Another paper by the same name by Sir Michael Dummett argues that Putnam's desire for realism 

mandates the law of distributivity.[37] Distributivity of logic is essential for the realist's understanding 

of how propositions are true of the world in just the same way as he has argued the principle of 

bivalence is. In this way, the question, "Is logic empirical?" can be seen to lead naturally into the 

fundamental controversy in metaphysics on realism versus anti-realism. 

[edit]Implication: strict or material? 

Main article: Paradox of entailment 

It is obvious that the notion of implication formalised in classical logic does not comfortably 

translate into natural language by means of "if… then…", due to a number of problems called 

theparadoxes of material implication. 

The first class of paradoxes involves counterfactuals, such as If the moon is made of green cheese, 

then 2+2=5, which are puzzling because natural language does not support the principle of 



explosion. Eliminating this class of paradoxes was the reason for C. I. Lewis's formulation of strict 

implication, which eventually led to more radically revisionist logics such as relevance logic. 

The second class of paradoxes involves redundant premises, falsely suggesting that we know the 

succedent because of the antecedent: thus "if that man gets elected, granny will die" is materially 

true since granny is mortal, regardless of the man's election prospects. Such sentences violate 

the Gricean maxim of relevance, and can be modelled by logics that reject the principle 

of monotonicity of entailment, such as relevance logic. 

[edit]Tolerating the impossible 

Main article: Paraconsistent logic 

Hegel was deeply critical of any simplified notion of the Law of Non-Contradiction. It was based 

on Leibniz's idea that this law of logic also requires a sufficient ground to specify from what point of 

view (or time) one says that something cannot contradict itself. A building, for example, both 

moves and does not move; the ground for the first is our solar system and for the second the earth. 

In Hegelian dialectic, the law of non-contradiction, of identity, itself relies upon difference and so is 

not independently assertable. 

Closely related to questions arising from the paradoxes of implication comes the suggestion that 

logic ought to tolerate inconsistency. Relevance logic and paraconsistent logic are the most 

important approaches here, though the concerns are different: a key consequence of classical 

logic and some of its rivals, such as intuitionistic logic, is that they respect the principle of 

explosion, which means that the logic collapses if it is capable of deriving a contradiction. Graham 

Priest, the main proponent of dialetheism, has argued for paraconsistency on the grounds that 

there are in fact, true contradictions.[38] 

[edit]Rejection of logical truth 

The philosophical vein of various kinds of skepticism contains many kinds of doubt and rejection of 

the various bases on which logic rests, such as the idea of logical form, correct inference, or 

meaning, typically leading to the conclusion that there are no logical truths. Observe that this is 

opposite to the usual views in philosophical skepticism, where logic directs skeptical enquiry to 

doubt received wisdoms, as in the work of Sextus Empiricus. 

Friedrich Nietzsche provides a strong example of the rejection of the usual basis of logic: his 

radical rejection of idealisation led him to reject truth as a "...mobile army of metaphors, metonyms, 

and anthropomorphisms—in short ... metaphors which are worn out and without sensuous power; 

coins which have lost their pictures and now matter only as metal, no longer as coins." [39] His 

rejection of truth did not lead him to reject the idea of either inference or logic completely, but 

rather suggested that "logic [came] into existence in man's head [out] of illogic, whose realm 

originally must have been immense. Innumerable beings who made inferences in a way different 

from ours perished". [40] Thus there is the idea that logical inference has a use as a tool for human 



survival, but that its existence does not support the existence of truth, nor does it have a reality 

beyond the instrumental: "Logic, too, also rests on assumptions that do not correspond to anything 

in the real world".[41] 

This position held by Nietzsche however, has come under extreme scrutiny for several reasons. 

He fails to demonstrate the validity of his claims and merely asserts them rhetorically. Furthermore, 

his position has been claimed to be self-refuting by philosophers, such as Jürgen Habermas, who 

have accused Nietszche of not even having a coherent perspective let alone a theory of 

knowledge.[42] Georg Lukacs in his book The Destruction of Reason has asserted that "Were we to 

study Nietzsche's statements in this area from a logico-philosophical angle, we would be 

confronted by a dizzy chaos of the most lurid assertions, arbitrary and violently 

incompatible".[43] Bertrand Russell referred to Nietzsche's claims as "empty words" in his book A 

History of Western Philosophy.[44] 
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This article is about the art of rhetoric in general. For the work by Aristotle, see Rhetoric (Aristotle). 



 

 

Painting depicting a lecture in a knight academy, painted by Pieter Isaacsz or Reinhold Timm forRosenborg Castle as part of a series of seven paintings depicting the seven independent arts. This painting illustrates rhetorics 

Rhetoric is the art of discourse, an art that aims to improve the facility of speakers or writers who 

attempt to inform, persuade, or motivate particular audiences in specific situations.[1] As a subject 

of formal study and a productive civic practice, rhetoric has played a central role in the Western 

tradition.[2] Its best known definition comes from Aristotle, who considers it a counterpart of both 

logic and politics, and calls it "the faculty of observing in any given case the available means of 

persuasion."[3] Rhetorics typically provide heuristics for understanding, discovering, and developing 

arguments for particular situations, such as Aristotle's three persuasive audience 

appeals, logos, pathos, andethos. The five canons of rhetoric, which trace the traditional tasks in 

designing a persuasive speech, were first codified in classical 

Rome,invention, arrangement, style, memory, and delivery. Along 

with grammar and logic (or dialectic – see Martianus Capella), rhetoric is one of the three ancient 

arts of discourse. 

From ancient Greece to the late 19th century, it was a central part of Western education, filling the 

need to train public speakers and writers to move audiences to action with arguments.[4] The word 

is derived from the Greek ῥητορικός (rhētorikós), "oratorical",[5] from ῥήτωρ (rhḗtōr), "public 

speaker",[6] related to ῥῆµα (rhêma), "that which is said or spoken, word, saying",[7] and ultimately 

derived from the verb λέγω (legō), "to speak, say".[8] 
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[edit]Uses of rhetoric 

[edit]The scope of rhetoric 

Scholars have debated the scope of rhetoric since ancient times. Although some have limited 

rhetoric to the specific realm of political discourse, many modern scholars liberate it to encompass 

every aspect of culture. Contemporary studies of rhetoric address a more diverse range of 

domains than was the case in ancient times. While classical rhetoric trained speakers to be 

effective persuaders in public forums and institutions such as courtrooms and assemblies, 

contemporary rhetoric investigates human discourse writ large. Rhetoricians have studied the 

discourses of a wide variety of domains, including the natural and social sciences, fine art, religion, 

journalism, digital media, fiction, history, cartography, and architecture, along with the more 

traditional domains of politics and the law.[9] Many contemporary approaches treat rhetoric as 

human communication that includes purposeful and strategic manipulation of symbols. Public 

relations, lobbying, law, marketing, professional and technical writing, and advertising are modern 

professions that employ rhetorical practitioners. 

Because the ancient Greeks highly valued public political participation, rhetoric emerged as a 

crucial tool to influence politics. Consequently, rhetoric remains associated with its political origins. 

However, even the original instructors of Western speech—the Sophists—disputed this limited 

view of rhetoric. According to the Sophists, such as Gorgias, a successful rhetorician could speak 



convincingly on any topic, regardless of his experience in that field. This method suggested 

rhetoric could be a means of communicating any expertise, not just politics. In his Encomium to 

Helen, Gorgias even applied rhetoric to fiction by seeking for his own pleasure to prove the 

blamelessness of the mythical Helen of Troy in starting the Trojan War.[10] 

Looking to another key rhetorical theorist, Plato defined the scope of rhetoric according to his 

negative opinions of the art. He criticized the Sophists for using rhetoric as a means of deceit 

instead of discovering truth. In "Gorgias," one of his Socratic Dialogues, Plato defines rhetoric as 

the persuasion of ignorant masses within the courts and assemblies.[11] Rhetoric, in Plato's opinion, 

is merely a form of flattery and functions similarly to cookery, which masks the undesirability of 

unhealthy food by making it taste good. Thus, Plato considered any speech of lengthy prose aimed 

at flattery as within the scope of rhetoric. 

Aristotle both redeemed rhetoric from his teacher and narrowed its focus by defining three genres 

of rhetoric—deliberative, forensic or judicial, and epideictic.[12] Yet, even as he provided order to 

existing rhetorical theories, Aristotle extended the definition of rhetoric, calling it the ability to 

identify the appropriate means of persuasion in a given situation, thereby making rhetoric 

applicable to all fields, not just politics. When one considers that rhetoric included torture (in the 

sense that the practice of torture is a form of persuasion or coercion), it is clear that rhetoric cannot 

be viewed only in academic terms. However, the enthymeme based upon logic (especially, based 

upon the syllogism) was viewed as the basis of rhetoric. However, since the time of Aristotle, logic 

has also changed, for example, Modal logic has undergone a major development which also 

modifies rhetoric.[13] Yet, Aristotle also outlined generic constraints that focused the rhetorical art 

squarely within the domain of public political practice. He restricted rhetoric to the domain of 

the contingent or probable: those matters that admit multiple legitimate opinions or arguments. 

The contemporary neo-Aristotelian and neo-Sophistic positions on rhetoric mirror the division 

between the Sophists and Aristotle. Neo-Aristotelians generally study rhetoric as political discourse, 

while the neo-Sophistic view contends that rhetoric cannot be so limited. Rhetorical 

scholar Michael Leff characterizes the conflict between these positions as viewing rhetoric as a 

"thing contained" versus a "container." The neo-Aristotelian view threatens the study of rhetoric by 

restraining it to such a limited field, ignoring many critical applications of rhetorical theory, criticism, 

and practice. Simultaneously, the neo-Sophists threaten to expand rhetoric beyond a point of 

coherent theoretical value. 

Over the past century, people studying rhetoric have tended to enlarge its object domain beyond 

speech texts. Kenneth Burke asserted humans use rhetoric to resolve conflicts by identifying 

shared characteristics and interests in symbols. By nature, humans engage in identification, either 

to identify themselves or another individual with a group. This definition of rhetoric as identification 

broadened the scope from strategic and overt political persuasion to the more implicit tactics of 

identification found in an immense range of sources.[14] 



Among the many scholars who have since pursued Burke's line of thought, James Boyd 

White sees rhetoric as a broader domain of social experience in his notion of constitutive rhetoric. 

Influenced by theories of social construction, White argues that culture is "reconstituted" through 

language. Just as language influences people, people influence language. Language is socially 

constructed, and depends on the meanings people attach to it. Because language is not rigid and 

changes depending on the situation, the very usage of language is rhetorical. An author, White 

would say, is always trying to construct a new world and persuading his or her readers to share 

that world within the text.[15] 

Individuals engage in the rhetorical process anytime they speak or produce meaning. Even in the 

field of science, the practices of which were once viewed as being merely the objective testing and 

reporting of knowledge, scientists must persuade their audience to accept their findings by 

sufficiently demonstrating that their study or experiment was conducted reliably and resulted in 

sufficient evidence to support their conclusions. 

The vast scope of rhetoric is difficult to define; however, political discourse remains, in many ways, 

the paradigmatic example for studying and theorizing specific techniques and conceptions of 

persuasion, considered by many a synonym for "rhetoric."[16] 

[edit]Rhetoric as a civic art 

Throughout European History, rhetoric has concerned itself with persuasion in public and political 

settings such as assemblies and courts. Because of its associations with democratic institutions, 

rhetoric is commonly said to flourish in open and democratic societies with rights of free speech, 

free assembly, and political enfranchisement for some portion of the population. Those who 

classify rhetoric as a civic art believe that rhetoric has the power to shape communities, form the 

character of citizens and greatly impact civic life. 

Rhetoric was viewed as a civic art by several of the ancient 

philosophers. Aristotle and Isocrates were two of the first to see rhetoric in this light. In his 

work, Antidosis, Isocrates states, "we have come together and founded cities and made laws and 

invented arts; and, generally speaking, there is not institution devised by man which the power of 

speech has not helped us to establish". With this statement he argues that rhetoric is a 

fundamental part of civic life in every society and that it has been necessary in the foundation of all 

aspects of society. He further argues in his piece Against the Sophists that rhetoric, although it 

cannot be taught to just anyone, is capable of shaping the character of man. He writes, "I do think 

that the study of political discourse can help more than any other thing to stimulate and form such 

qualities of character". Aristotle, writing several years after Isocrates, supported many of his 

arguments and continued to make arguments for rhetoric as a civic art. 

In the words of Aristotle, in his essay Rhetoric, rhetoric is "the faculty of observing in any given 

case the available means of persuasion". According to Aristotle, this art of persuasion could be 



used in public settings in three different ways. He writes in Book I, Chapter III, "A member of the 

assembly decides about future events, a juryman about past events: while those who merely 

decide on the orator's skill are observers. From this it follows that there are three divisions of 

oratory- (1) political, (2) forensic, and (3) the ceremonial oratory of display". Eugene Garver, in his 

critique of "Aristotle's Rhetoric", confirms that Aristotle viewed rhetoric as a civic art. Garver writes, 

"Rhetoric articulates a civic art of rhetoric, combining the almost incompatible properties of techne 

and appropriateness to citizens".[17] Each of Aristotle's divisions plays a role in civic life and can be 

used in a different way to impact cities. 

Because rhetoric is a public art capable of shaping opinion, some of the ancients 

including Plato found fault in it. They claimed that while it could be used to improve civic life, it 

could be used equally easily to deceive or manipulate with negative effects on the city. The 

masses were incapable of analyzing or deciding anything on their own and would therefore be 

swayed by the most persuasive speeches. Thus, civic life could be controlled by the one who 

could deliver the best speech. Plato's explores the problematic moral status of rhetoric twice: 

in Gorgias, a dialogue named for the famed Sophist, and in The Phaedrus, a dialogue best known 

for its commentary on love. 

More trusting in the power of rhetoric to support a republic, the Roman orator Cicero argued that 

art required something more than eloquence. A good orator needed also to be a good man, a 

person enlightened on a variety of civic topics. He describes the proper training of the orator in his 

major text on rhetoric, De Oratore, modeled on Plato's dialogues. 

Modern day works continue to support the claims of the ancients that rhetoric is an art capable of 

influencing civic life. In his work Political Style, Robert Hariman claims, "Furthermore, questions of 

freedom, equality, and justice often are raised and addressed through performances ranging from 

debates to demonstrations without loss of moral content".[18] James Boyd White argues further that 

rhetoric is capable not only of addressing issues of political interest but that it can influence culture 

as a whole. In his book, When Words Lose Their Meaning, he argues that words of persuasion 

and identification define community and civic life. He states that words produce "the methods by 

which culture is maintained, criticized, and transformed".[19] Both White and Hariman agree that 

words and rhetoric have the power to shape culture and civic life. 

In modern times, rhetoric has consistently remained relevant as a civic art. In speeches, as well as 

in non-verbal forms, rhetoric continues to be used as a tool to influence communities from local to 

national levels. 

[edit]Rhetoric as a course of study 

Rhetoric as a course of study has evolved significantly since its ancient beginnings. Through the 

ages, the study and teaching of rhetoric has adapted to the particular exigencies of the time and 

venue.[20] The study of rhetoric has conformed to a multitude of different applications, ranging from 



architecture to literature.[21] Although the curriculum has transformed in a number of ways, it has 

generally emphasized the study of principles and rules of composition as a means for moving 

audiences. Generally speaking, the study of rhetoric trains students to speak and/or write 

effectively, as well as critically understand and analyze discourse. 

Rhetoric began as a civic art in Ancient Greece where students were trained to develop tactics of 

oratorical persuasion, especially in legal disputes. Rhetoric originated in a school of pre-

Socraticphilosophers known as the Sophists circa 600 BC. Demosthenes and Lysias emerged as 

major orators during this period, and Isocrates and Gorgias as prominent teachers. Rhetorical 

education focused on five particular canons: inventio (invention), dispositio (arrangement), elocutio 

(style), memoria (memory), and actio (delivery). Modern teachings continue to reference these 

rhetorical leaders and their work in discussions of classical rhetoric and persuasion. 

Rhetoric was later taught in universities during the Middle Ages as one of the three original liberal 

arts or trivium (along with logic and grammar).[22] During the medieval period, political rhetoric 

declined as republican oratory died out and the emperors of Rome garnered increasing authority. 

With the rise of European monarchs in following centuries, rhetoric shifted into the courtly and 

religious applications. Augustine exerted strong influence on Christian rhetoric in the Middle Ages, 

advocating the use of rhetoric to lead audiences to truth and understanding, especially in the 

church. The study of liberal arts, he believed, contributed to rhetorical study: "In the case of a keen 

and ardent nature, fine words will come more readily through reading and hearing the eloquent 

than by pursuing the rules of rhetoric."[23] Poetry and letter writing, for instance, became a central 

component of rhetorical study during the Middle Ages.[24] After the fall of the Republic in Rome, 

poetry became a tool for rhetorical training since there were fewer opportunities for political 

speech.[25] Letter writing was the primary form through which business was conducted both in state 

and church, so it became an important aspect of rhetorical education.[26] 

Rhetorical education became more restrained as style and substance separated in 16th-century 

France with Peter Ramus, and attention turned to the scientific method. That is, influential scholars 

like Ramus argued that the processes of invention and arrangement should be elevated to the 

domain of philosophy, while rhetorical instruction should be chiefly concerned with the use of 

figures and other forms of the ornamentation of language. Scholars such as Francis 

Bacon developed the study of "scientific rhetoric."[27] This concentration rejected the elaborate style 

characteristic of the classical oration. This plain language carried over to John Locke's teaching, 

which emphasized concrete knowledge and steered away from ornamentation in speech, further 

alienating rhetorical instruction, which was identified wholly with this ornamentation, from the 

pursuit of knowledge. 

In the 18th century, rhetoric assumed a more social role, initiating the creation of new education 

systems. "Elocution schools" arose (predominantly in England) in which females analyzed classic 

literature, most notably the works of William Shakespeare, and discussed pronunciation tactics.[28] 



The study of rhetoric underwent a revival with the rise of democratic institutions during the late 

18th and early 19th centuries. Scotland's author and theorist Hugh Blair served as a key leader of 

this movement during the late 18th century. In his most famous work "Lectures on Rhetoric and 

Belles Lettres", he advocates rhetorical study for common citizens as a resource for social success. 

Many American colleges and secondary schools used Blair's text throughout the 19th century to 

train students of rhetoric.[29] 

Political rhetoric also underwent renewal in the wake of the US and French revolutions. The 

rhetorical studies of ancient Greece and Rome were resurrected in the studies of the era as 

speakers and teachers looked to Cicero and others to inspire defense of the new republic. Leading 

rhetorical theorists included John Quincy Adams of Harvard who advocated the democratic 

advancement of rhetorical art. Harvard's founding of the Boylston Professorship of Rhetoric and 

Oratory sparked the growth of rhetorical study in colleges across the United States.[26] Harvard's 

rhetoric program drew inspiration from literary sources to guide organization and style. 

Debate clubs and lyceums also developed as forums in which common citizens could hear 

speakers and sharpen debate skills. The American lyceum in particular was seen as both an 

educational and social institution, featuring group discussions and guest lecturers.[30] These 

programs cultivated democratic values and promoted active participation in political analysis. 

Throughout the 20th century, rhetoric developed as a concentrated field of study with the 

establishment of rhetorical courses in high schools and universities. Courses such as public 

speaking and speech analysis apply fundamental Greek theories (such as the modes of 

persuasion: ethos, pathos, and logos) as well as trace rhetorical development throughout the 

course of history. Rhetoric has earned a more esteemed reputation as a field of study with the 

emergence of Communication Studies departments in university programs and in conjunction with 

the linguistic turn. Rhetorical study has broadened in scope, and is especially utilized by the fields 

of marketing, politics, and literature. 

Rhetoric, as an area of study, is concerned with how humans use symbols, especially language, to 

reach agreement that permits coordinated effort of some sort.[31] Harvard University, the first 

university in the United States, based on the European model, taught a basic curriculum, including 

rhetoric. Rhetoric, in this sense, how to properly give speeches, played an important role in their 

training. Rhetoric was soon taught in departments of English as well.[32] 

[edit]Epistemology 

Main article: Epistemology 

The relationship between rhetoric and knowledge is one of the oldest and most interesting 

problems. The contemporary stereotype of rhetoric as "empty speech" or "empty words" reflects a 

radical division of rhetoric from knowledge, a division that has had influential adherents within the 

rhetorical tradition, most notably Plato and Peter Ramus. It is a division that has been strongly 



associated with Enlightenment thinking about language, which attempted to make language a 

neutral, transparent medium. A philosophical argument has ensued for centuries about whether or 

not rhetoric and truth have any correlation to one another. In ancient Greece, the sophists 

generally believed that humans were incapable of determining truth but used logos to determine 

what was best (or worst) for the community. Sophists like Protagoras put great emphasis on 

speech as a means that could help in making these decisions for the community. 

However, Plato was critical of the sophists' views because he believed that rhetoric was simply too 

dangerous, being based in skill and common opinion (doxa). Plato set out to instead 

discoverepisteme, or "truth," through the dialectical method. Since Plato's argument has shaped 

western philosophy, rhetoric has mainly been regarded as an evil that has no epistemic status. 

Over the 20th century, with the influence of social constructionism and pragmatism, this tradition 

began to change.[citation needed] Robert L. Scott states that rhetoric is, in fact, epistemic.[33] His 

argument is based on the belief that truth is not a central, objective set of facts but that truth is 

based on the situation at hand. Scott goes as far as stating that if a man believes in an ultimate 

truth and argues it, he is only fooling himself by convincing himself of one argument among many 

possible options. Ultimately, truth is relative to situated experiences, and rhetoric is necessary to 

give meaning to individual circumstances. Researchers in the rhetoric of science, have shown how 

the two are difficult to separate, and how discourse helps to create knowledge. This perspective is 

often called "epistemic rhetoric", where communication among interlocutors is fundamental to the 

creation of knowledge in communities. 

Truth has also been theorized as a mutual agreement amongst the community. Academics like 

Thomas Farrell discuss the importance of social consensus as knowledge.[34] Furthermore, 

Brummett points out, "A worldview in which truth is agreement must have rhetoric at its heart, for 

agreement is gained in no other way."[35] So, if one agrees with the statement that truth is mutual 

agreement, truth must be relative and necessarily arise in persuasion. Emphasizing this close 

relationship between discourse and knowledge, contemporary rhetoricians have been associated 

with a number of philosophical and social scientific theories that see language and discourse as 

central to, rather than in conflict with, knowledge-making (see critical theory, post-

structuralism,hermeneutics, dramatism, reflexivity). 

[edit]History 

Rhetoric has its origins in the earliest civilization, Mesopotamia.[36] Some of the earliest examples 

of rhetoric can be found in the Akkadian writings of the princess and priestess Enheduanna (ca. 

2285-2250 BC),[37] while later examples can be found in the Neo-Assyrian Empire during the time 

of Sennacherib (704–681 BC).[38] In ancient Egypt, rhetoric has existed since at least the Middle 

Kingdom period (ca. 2080-1640 BC). The Egyptians held eloquent speaking in high esteem, and it 

was a skill that had a very high value in their society. The "Egyptian rules of rhetoric" also clearly 



specified that "knowing when not to speak is essential, and very respected, rhetorical knowledge." 

Their "approach to rhetoric" was thus a "balance between eloquence and wise silence." Their rules 

of speech also strongly emphasized "adherence to social behaviors that support a conservative 

status quo" and they held that "skilled speech should support, not question, society."[39] Inancient 

China, rhetoric dates back to the Chinese philosopher, Confucius (551-479 BC), and continued 

with later followers. The tradition of Confucianism emphasized the use of eloquence in 

speaking.[40] The use of rhetoric can also be found in the ancient Biblical tradition.[41] 

In ancient Greece, the earliest mention of oratorical skill occurs in Homer's Iliad, where heroes 

like Achilles, Hektor, and Odysseus were honored for their ability to advise and exhort their peers 

and followers (the Laos or army) in wise and appropriate action. With the rise of the 

democratic polis, speaking skill was adapted to the needs of the public and political life of cities in 

ancient Greece, much of which revolved around the use of oratory as the medium through which 

political and judicial decisions were made, and through which philosophical ideas were developed 

and disseminated. For modern students today, it can be difficult to remember that the wide use 

and availability of written texts is a phenomenon that was just coming into vogue in Classical 

Greece. In Classical times, many of the great thinkers and political leaders performed their works 

before an audience, usually in the context of a competition or contest for fame, political influence, 

and cultural capital; in fact, many of them are known only through the texts that their students, 

followers, or detractors wrote down. As has already been noted, rhetor was the Greek term 

for orator: Arhetor was a citizen who regularly addressed juries and political assemblies and who 

was thus understood to have gained some knowledge about public speaking in the process, 

though in general facility with language was often referred to as logôn techne, "skill with 

arguments" or "verbal artistry."[42] 

Rhetoric thus evolved as an important art, one that provided the orator with the forms, means, and 

strategies for persuading an audience of the correctness of the orator's arguments. Today the 

term rhetoric can be used at times to refer only to the form of argumentation, often with the 

pejorative connotation that rhetoric is a means of obscuring the truth. 

Classical philosophers believed quite the contrary: the skilled use of rhetoric was essential to the 

discovery of truths, because it provided the means of ordering and clarifying arguments. 

[edit]The Sophists 

Main article: Sophists 

In Europe, organized thought about public speaking began in ancient Greece.[43] Possibly, the first 

study about the power of language may be attributed to the philosopher Empedocles (d. ca. 444 

BC), whose theories on human knowledge would provide a basis for many future rhetoricians. The 

first written manual is attributed to Corax and his pupil Tisias. Their work, as well as that of many 

of the early rhetoricians, grew out of the courts of law; Tisias, for example, is believed to have 

written judicial speeches that others delivered in the courts. Teaching in oratory was popularized in 



the 5th century BC by itinerant teachers known as sophists, the best known of whom 

were Protagoras (c.481-420 BC), Gorgias (c.483-376 BC), and Isocrates (436-338 BC). The 

Sophists were a disparate group who travelled from city to city, teaching in public places to attract 

students and offer them an education. Their central focus was on logos or what we might broadly 

refer to asdiscourse, its functions and powers. They defined parts of speech, analyzed poetry, 

parsed close synonyms, invented argumentation strategies, and debated the nature of reality. 

They claimed to make their students "better," or, in other words, to teach virtue. They thus claimed 

that human "excellence" was not an accident of fate or a prerogative of noble birth, but an art or 

"techne" that could be taught and learned. They were thus among the first humanists. Several 

sophists also questioned received wisdom about the gods and the Greek culture, which they 

believed was taken for granted by Greeks of their time, making them among the first agnostics. For 

example, they argued that cultural practices were a function of convention or nomos rather than 

blood or birth orphusis. They argued even further that morality or immorality of any action could not 

be judged outside of the cultural context within which it occurred. The well-known phrase, "Man is 

the measure of all things" arises from this belief. One of their most famous, and infamous, 

doctrines has to do with probability and counter arguments. They taught that every argument could 

be countered with an opposing argument, that an argument's effectiveness derived from how 

"likely" it appeared to the audience (its probability of seeming true), and that any probability 

argument could be countered with an inverted probability argument. Thus, if it seemed likely that a 

strong, poor man were guilty of robbing a rich, weak man, the strong poor man could argue, on the 

contrary, that this very likelihood (that he would be a suspect) makes it unlikely that he committed 

the crime, since he would most likely be apprehended for the crime. They also taught and were 

known for their ability to make the weaker (or worse) argument the stronger (or 

better). Aristophanes famously parodies the clever inversions that sophists were known for in his 

play The Clouds. 

The word "sophistry" developed strong negative connotations in ancient Greece that continue 

today, but in ancient Greece sophists were nevertheless popular and well-paid professionals, 

widely respected for their abilities but also widely criticized for their excesses. 

[edit]Isocrates 

Main article: Isocrates 

Isocrates (436-338 BC), like the sophists, taught public speaking as a means of human 

improvement, but he worked to distinguish himself from the Sophists, whom he saw as claiming far 

more than they could deliver. He suggested that while an art of virtue or excellence did exist, it was 

only one piece, and the least, in a process of self-improvement that relied much more heavily on 

native talent and desire, constant practice, and the imitation of good models. Isocrates believed 

that practice in speaking publicly about noble themes and important questions would function to 

improve the character of both speaker and audience while also offering the best service to a city. 



In fact, Isocrates was an outspoken champion of rhetoric as a mode of civic engagement.[44] He 

thus wrote his speeches as "models" for his students to imitate in the same way that poets might 

imitate Homer or Hesiod, seeking to inspire in them a desire to attain fame through civic leadership. 

His was the first permanent school in Athens and it is likely that Plato's Academy and Aristotle's 

Lyceum were founded in part as a response to Isocrates. Though he left no handbooks, his 

speeches ("Antidosis" and "Against the Sophists" are most relevant to students of rhetoric) 

became models of oratory (he was one of the canonical "Ten Attic Orators") and keys to his entire 

educational program. He had a marked influence on Cicero and Quintilian, and through them, on 

the entire educational system of the west. 

[edit]Plato 

Main article: Plato 

Plato (427-347 BC) famously outlined the differences between true and false rhetoric in a number 

of dialogues; particularly the Gorgias and Phaedrus wherein Plato disputes the sophistic notion 

that the art of persuasion (the sophists' art which he calls "rhetoric"), can exist independent of the 

art of dialectic. Plato claims that since sophists appeal only to what seems probable, they are not 

advancing their students and audiences, but simply flattering them with what they want to hear. 

While Plato's condemnation of rhetoric is clear in the Gorgias, in the Phaedrus he suggests the 

possibility of a true art wherein rhetoric is based upon the knowledge produced by dialectic, and 

relies on a dialectically informed rhetoric to appeal to the main character: Phaedrus, to take up 

philosophy. Thus Plato's rhetoric is actually dialectic (or philosophy) "turned" toward those who are 

not yet philosophers and are thus unready to pursue dialectic directly. Plato's animosity against 

rhetoric, and against the sophists, derives not only from their inflated claims to teach virtue and 

their reliance on appearances, but from the fact that his teacher, Socrates, was sentenced to death 

after sophists' efforts. 

[edit]Aristotle 

Main article: Rhetoric (Aristotle) 

 

 



A marble bust of Aristotle 

Aristotle (384-322 BC) was a student of Plato who famously set forth an extended treatise on 

rhetoric that still repays careful study today. In the first sentence of The Art of Rhetoric, Aristotle 

says that "rhetoric is the counterpart [literally, the antistrophe] of dialectic." As the "antistrophe" of 

a Greek ode responds to and is patterned after the structure of the "strophe" (they form two 

sections of the whole and are sung by two parts of the chorus), so the art of rhetoric follows and is 

structurally patterned after the art of dialectic because both are arts of discourse production. Thus, 

while dialectical methods are necessary to find truth in theoretical matters, rhetorical methods are 

required in practical matters such as adjudicating somebody's guilt or innocence when charged in 

a court of law, or adjudicating a prudent course of action to be taken in a deliberative assembly. 

The core features dialectic include the absence of determined subject matter, its elaboration on 

earlier empirical practice, the explication of its aims, the type of utility and the definition of the 

proper function. For Plato and Aristotle, dialectic involves persuasion, so when Aristotle says that 

rhetoric is the antistrophe of dialectic, he means that rhetoric as he uses the term has a domain or 

scope of application that is parallel to but different from the domain or scope of application of 

dialectic. In Nietzsche Humanist (1998: 129), Claude Pavur explains that "[t]he Greek prefix 'anti' 

does not merely designate opposition, but it can also mean 'in place of.'" When Aristotle 

characterizes rhetoric as the antistrophe of dialectic, he no doubt means that rhetoric is used in 

place of dialectic when we are discussing civic issues in a court of law or in a legislative assembly. 

The domain of rhetoric is civic affairs and practical decision making in civic affairs, not theoretical 

considerations of operational definitions of terms and clarification of thought – these, for him, are in 

the domain of dialectic. 

Aristotle's treatise on rhetoric is an attempt to systematically describe civic rhetoric as a human art 

or skill (techne). It is more of an objective theory than it is an interpretive theory with a rhetorical 

tradition. Aristotle’s “art” of rhetoric emphasizes on persuasion to be the purpose of rhetoric. His 

definition of rhetoric as "the faculty of observing in any given case the available means of 

persuasion," essentially a mode of discovery, seems to limit the art to the inventional process, and 

Aristotle heavily emphasizes the logical aspect of this process. In his world, rhetoric is the art of 

discovering all available means of persuasion. A speaker supports the probability of a message by 

logical, ethical, and emotional proofs. Some form of logos, ethos, and pathos is present in every 

possible public presentation that exists. But the treatise in fact also discusses not only elements of 

style and (briefly) delivery, but also emotional appeals (pathos) and characterological appeals 

(ethos). He thus identifies three steps or "offices" of rhetoric—invention, arrangement, and style—

and three different types of rhetorical proof: 

• ethos: Aristotle’s theory of character and how the character and credibility of a speaker 

can influence an audience to consider him/her to be believable. 



• This could be any position in which the speaker—whether an acknowledged 

expert on the subject, or an acquaintance of a person who experienced the matter in 

question—knows about the topic. 

• For instance, when a magazine claims that An MIT professor predicts that the 

robotic era is coming in 2050, the use of big-name "MIT" (a world-renowned American 

university for the advanced research in math, science, and technology) establishes the 

"strong" credibility. 

• There are three qualities that contribute to a credible ethos and they include 

perceived intelligence, virtuous character, and goodwill. 

• Audience is more likely to be persuaded by a credible source because they are 

more reliable. 

• pathos: the use of emotional appeals to alter the audience's judgment. 

• This can be done through metaphor, amplification, storytelling, or presenting the 

topic in a way that evokes strong emotions in the audience. 

• Aristotle used pathos as a corrective measure to help the speaker create appeals 

to emotion to motivate decision making. 

• George Kennedy claims that pathos was an early discussion of human 

psychology. 

• Strong emotions are likely to persuade when there is a connection with the 

audience. 

• logos: the use of reasoning, either inductive or deductive, to construct an argument. 

• Logos appeals include appeals to statistics, math, logic, and objectivity. For 

instance, when advertisements claim that their product is 37% more effective than the 

competition, they are making a logical appeal. 

• Inductive reasoning uses examples (historical, mythical, or hypothetical) to draw 

conclusions. 

• Deductive reasoning, or "enthymematic" reasoning, uses generally accepted 

propositions to derive specific conclusions. The term logic evolved from logos. Aristotle 

emphasized enthymematic reasoning as central to the process of rhetorical invention, 

though later rhetorical theorists placed much less emphasis on it. An “enthymeme” would 

follow today’s form of a syllogism; however it would exclude either the major or minor 

premise. An enthymeme is persuasive because the audience is providing the missing 

premise. Because the audience is able to provide the missing premise, they are more 

likely to be persuaded by the message. 

 

Aristotle also identifies three different types or genres of civic rhetoric: forensic (also known as 

judicial, was concerned with determining truth or falsity of events that took place in the past, issues 



of guilt. An example of forensic rhetoric would be in a courtroom ), deliberative (also known as 

political, was concerned with determining whether or not particular actions should or should not be 

taken in the future. Making laws would be an example of deliberative rhetoric), and epideictic (also 

known as ceremonial, was concerned with praise and blame, values, right and wrong, 

demonstrating beauty and skill in the present. Examples of epideictic rhetoric would include a 

eulogy or a wedding toast ). 

The Five Canons of Rhetoric serve as a guide to creating persuasive messages and arguments: 

• Invention - the process of developing arguments 

• Style - determining how to present the arguments 

• Arrangement - organizing the arguments for extreme effect 

• Delivery - the gestures, pronunciation, tone and pace used when presenting the 

persuasive arguments 

• Memory - the process of learning and memorizing the speech and persuasive messages 

(This was the last canon of rhetoric that was added much later to the original four canons.) 

In the rhetoric field, there is an intellectual debate about Aristotle's definition of rhetoric. Some 

believe that Aristotle defines rhetoric in On Rhetoric as the art of persuasion, while others think he 

defines it as the art of judgment. Rhetoric as the art of judgment would mean the rhetor discerns 

the available means of persuasion with a choice. Aristotle also says rhetoric is concerned with 

judgment because the audience judges the rhetor's ethos. 

One of the most famous of Aristotelian doctrines was the idea of topics (also referred to as 

common topics or commonplaces). Though the term had a wide range of application (as a memory 

technique or compositional exercise, for example) it most often referred to the "seats of 

argument"—the list of categories of thought or modes of reasoning—that a speaker could use in 

order to generate arguments or proofs. The topics were thus a heuristic or inventional tool 

designed to help speakers categorize and thus better retain and apply frequently used types of 

argument. For example, since we often see effects as "like" their causes, one way to invent an 

argument (about a future effect) is by discussing the cause (which it will be "like"). This and other 

rhetorical topics derive from Aristotle's belief that there are certain predictable ways in which 

humans (particularly non-specialists) draw conclusions from premises. Based upon and adapted 

from his dialectical Topics, the rhetorical topics became a central feature of later rhetorical 

theorizing, most famously in Cicero's work of that name. 

It has been questioned whether or not it is ethical to alter a message to make it appear to be more 

persuasive. Aristotle stands between the two extremes. For example, there is lying and being 

brutally honest, but Aristotle would be more in the middle by using truthful statements. This is 

called the Golden Mean. The golden mean is a level of moderation that is quite middle ground. 

Golden mean seems to be the most effective way to persuade others. It is known that Aristotle 



spoke of ethics in terms of character as opposed to conduct. Rhetoric is about creating convincing 

arguments. Aristotle has argued that rhetoric depends on the nature of the argument and that 

audience’s opinion of the speaker. As a result, in order to determine whether or not the persuasive 

message is ethical, the speaker must understand how the audience characterizes the speaker’s 

good character. 

Another critique (or weakness) that questions the aspects of Aristotle's rhetoric theory is that he 

does not focus much on the emotional (pathos) proof, leaving his work a jumbled, unorganized 

mess. 

[edit]Cicero 

Main articles: Cicero, De Inventione, De Oratore, Brutus (Cicero), De Optimo Genere Oratorum, 

and De Partitionibus Oratoriae 
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For the Romans, oration became an important part of public life. Cicero (106-43 BC) was chief 

among Roman rhetoricians and remains the best known ancient orator and the only orator who 

both spoke in public and produced treatises on the subject. Rhetorica ad Herennium, formerly 

attributed to Cicero but now considered to be of unknown authorship, is one of the most significant 

works on rhetoric and is still widely used as a reference today. It is an extensive reference on the 

use of rhetoric, and in the Middle Ages and Renaissance, it achieved wide publication as an 

advanced school text on rhetoric. 

Cicero is considered one of the most significant rhetoricians of all time. His works include the early 

and very influential De Inventione (On Invention, often read alongside the Ad Herennium as the 

two basic texts of rhetorical theory throughout the Middle Ages and into the Renaissance), De 

Oratore (a fuller statement of rhetorical principles in dialogue form), Topics (a rhetorical treatment 

of common topics, highly influential through the Renaissance), Brutus (Cicero) (a discussion of 

famous orators) and Orator (a defense of Cicero's style). Cicero also left a large body of speeches 

and letters which would establish the outlines of Latin eloquence and style for generations to come. 



It was the rediscovery of Cicero's speeches (such as the defense of Archias) and letters (to Atticus) 

by Italians like Petrarch that, in part, ignited the cultural innovations that we know as the 

Renaissance. He championed the learning of Greek (and Greek rhetoric), contributed to Roman 

ethics, linguistics, philosophy, and politics, and emphasized the importance of all forms of appeal 

(emotion, humor, stylistic range, irony and digression in addition to pure reasoning) in oratory. But 

perhaps his most significant contribution to subsequent rhetoric, and education in general, was his 

argument that orators learn not only about the specifics of their case (the hypothesis) but also 

about the general questions from which they were derived (thetheses). Thus, in giving a speech in 

defense of a poet whose Roman citizenship had been questioned, the orator should examine not 

only the specifics of that poet's civic status, he should also examine the role and value of poetry 

and of literature more generally in Roman culture and political life. The orator, said Cicero, needed 

to be knowledgeable about all areas of human life and culture, including law, politics, history, 

literature, ethics, warfare, medicine, even arithmetic and geometry. Cicero gave rise to the idea 

that the "ideal orator" be well-versed in all branches of learning: an idea that was rendered as 

"liberal humanism," and that lives on today in liberal arts or general education requirements in 

colleges and universities around the world. 

[edit]Quintilian 
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Main articles: Quintilian and Byzantine rhetoric 

Quintilian (35-100 AD) began his career as a pleader in the courts of law; his reputation grew so 

great that Vespasian created a chair of rhetoric for him in Rome. The culmination of his life's work 

was the Institutio oratoria (Institutes of Oratory, or alternatively, The Orator's Education), a lengthy 

treatise on the training of the orator in which he discusses the training of the "perfect" orator from 

birth to old age and, in the process, reviews the doctrines and opinions of many influential 

rhetoricians who preceded him. 

In the Institutes, Quintilian organizes rhetorical study through the stages of education that an 

aspiring orator would undergo, beginning with the selection of a nurse. Aspects of elementary 

education (training in reading and writing, grammar, and literary criticism) are followed by 

preliminary rhetorical exercises in composition (the progymnasmata) that include maxims and 

fables, narratives and comparisons, and finally full legal or political speeches. The delivery of 

speeches within the context of education or for entertainment purposes became widespread and 

popular under the term "declamation." Rhetorical training proper was categorized under five 

canons that would persist for centuries in academic circles: 

• Inventio (invention) is the process that leads to the development and refinement of an 

argument. 



• Once arguments are developed, dispositio (disposition, or arrangement) is used to 

determine how it should be organized for greatest effect, usually beginning with the exordium. 

• Once the speech content is known and the structure is determined, the next steps 

involve elocutio (style) and pronuntiatio (presentation). 

• Memoria (memory) comes to play as the speaker recalls each of these elements during 

the speech. 

• Actio (delivery) is the final step as the speech is presented in a gracious and pleasing way 

to the audience - the Grand Style. 

This work was available only in fragments in medieval times, but the discovery of a complete copy 

at the Abbey of St. Gall in 1416 led to its emergence as one of the most influential works on 

rhetoric during the Renaissance. 

Quintilian's work describes not just the art of rhetoric, but the formation of the perfect orator as a 

politically active, virtuous, publicly minded citizen. His emphasis was on the ethical application of 

rhetorical training, in part a reaction against the growing tendency in Roman schools toward 

standardization of themes and techniques. At the same time that rhetoric was becoming divorced 

from political decision making, rhetoric rose as a culturally vibrant and important mode of 

entertainment and cultural criticism in a movement known as the "second sophistic," a 

development which gave rise to the charge (made by Quintilian and others) that teachers were 

emphasizing style over substance in rhetoric. 

[edit]Medieval to Enlightenment 

After the breakup of the western Roman Empire, the study of rhetoric continued to be central to the 

study of the verbal arts; but the study of the verbal arts went into decline for several centuries, 

followed eventually by a gradual rise in formal education, culminating in the rise of medieval 

universities. But rhetoric transmuted during this period into the arts of letter writing (ars dictaminis) 

and sermon writing (ars praedicandi). As part of the trivium, rhetoric was secondary to the study of 

logic, and its study was highly scholastic: students were given repetitive exercises in the creation 

of discourses on historical subjects (suasoriae) or on classic legal questions (controversiae). 

Although he is not commonly regarded as a rhetorician, St. Augustine (354-430) was trained in 

rhetoric and was at one time a professor of Latin rhetoric in Milan. After his conversion to 

Christianity, he became interested in using these "pagan" arts for spreading his religion. This new 

use of rhetoric is explored in the Fourth Book of his De Doctrina Christiana, which laid the 

foundation of what would become homiletics, the rhetoric of the sermon. Augustine begins the 

book by asking why "the power of eloquence, which is so efficacious in pleading either for the 

erroneous cause or the right", should not be used for righteous purposes (IV.3). 

One early concern of the medieval Christian church was its attitude to classical rhetoric 

itself. Jerome (d. 420) complained, "What has Horace to do with the Psalms, Virgil with the 



Gospels, Cicero with the Apostles?" Augustine is also remembered for arguing for the preservation 

of pagan works and fostering a church tradition which led to conservation of numerous pre-

Christian rhetorical writings. 

Rhetoric would not regain its classical heights until the renaissance, but new writings did advance 

rhetorical thought. Boethius (480?-524), in his brief Overview of the Structure of Rhetoric, 

continues Aristotle's taxonomy by placing rhetoric in subordination to philosophical argument or 

dialectic.[45] The introduction of Arab scholarship from European relations with the Muslim 

empire(in particular Al-Andalus) renewed interest in Aristotle and Classical thought in general, 

leading to what some historians call the 12th century renaissance. A number of medieval 

grammars and studies of poetry and rhetoric appeared. 

Late medieval rhetorical writings include those of St. Thomas Aquinas (1225?-1274), Matthew of 

Vendome (Ars Versificatoria, 1175?), and Geoffrey of Vinsauf (Poetria Nova, 1200–1216). Pre-

modern female rhetoricians, outside of Socrates' friend Aspasia, are rare; but medieval rhetoric 

produced by women either in religious orders, such as Julian of Norwich (d. 1415), or the very 

well-connected Christine de Pizan (1364?-1430?), did occur if not always recorded in writing. 

In his 1943 Cambridge University doctoral dissertation in English, Canadian Marshall 

McLuhan (1911–1980) surveys the verbal arts from approximately the time of Cicero down to the 

time ofThomas Nashe (1567-1600?).[46] His dissertation is still noteworthy for undertaking to study 

the history of the verbal arts together as the trivium, even though the developments that he 

surveys have been studied in greater detail since he undertook his study. As noted below, 

McLuhan became one of the most widely publicized thinkers in the 20th century, so it is important 

to note his scholarly roots in the study of the history of rhetoric and dialectic. 

Another interesting record of medieval rhetorical thought can be seen in the many animal debate 

poems popular in England and the continent during the Middle Ages, such as The Owl and the 

Nightingale (13th century) and Geoffrey Chaucer's Parliament of Fowls (1382?). 

[edit]Sixteenth century 

Walter J. Ong's encyclopedia article "Humanism" in the 1967 New Catholic Encyclopedia provides 

a well-informed survey of Renaissance humanism, which defined itself broadly as disfavoring 

medieval scholastic logic and dialectic and as favoring instead the study of classical Latin style and 

grammar and philology and rhetoric. (Reprinted in Ong's Faith and Contexts (Scholars Press, 1999; 

4: 69-91.)) 



 

 

Portrait of Erasmus of Rotterdam 

One influential figure in the rebirth of interest in classical rhetoric was Erasmus (c.1466-1536). His 

1512 work, De Duplici Copia Verborum et Rerum (also known as Copia: Foundations of the 

Abundant Style), was widely published (it went through more than 150 editions throughout Europe) 

and became one of the basic school texts on the subject. Its treatment of rhetoric is less 

comprehensive than the classic works of antiquity, but provides a traditional treatment of res-

verba (matter and form): its first book treats the subject of elocutio, showing the student how to 

use schemes and tropes; the second book coversinventio. Much of the emphasis is on abundance 

of variation (copia means "plenty" or "abundance", as in copious or cornucopia), so both books 

focus on ways to introduce the maximum amount of variety into discourse. For instance, in one 

section of the De Copia, Erasmus presents two hundred variations of the sentence "Semper, dum 

vivam, tui meminero." Another of his works, the extremely popular The Praise of Folly, also had 

considerable influence on the teaching of rhetoric in the later 16th century. Its orations in favour of 

qualities such as madness spawned a type of exercise popular in Elizabethan grammar schools, 

later called adoxography, which required pupils to compose passages in praise of useless things. 

Juan Luis Vives (1492–1540) also helped shape the study of rhetoric in England. A Spaniard, he 

was appointed in 1523 to the Lectureship of Rhetoric at Oxford by Cardinal Wolsey, and was 

entrusted by Henry VIII to be one of the tutors of Mary. Vives fell into disfavor when Henry VIII 

divorced Catherine of Aragon and left England in 1528. His best-known work was a book on 

education, De Disciplinis, published in 1531, and his writings on rhetoric includedRhetoricae, sive 

De Ratione Dicendi, Libri Tres (1533), De Consultatione (1533), and a rhetoric on letter writing, De 

Conscribendis Epistolas (1536). 

It is likely that many well-known English writers would have been exposed to the works 

of Erasmus and Vives[disambiguation needed] (as well as those of the Classical rhetoricians) in their 

schooling, which was conducted in Latin (not English) and often included some study of Greek and 



placed considerable emphasis on rhetoric. See, for example, T.W. Baldwin's William Shakspere's 

Small Latine and Lesse Greeke, 2 vols. (University of Illinois Press, 1944). 

The mid-16th century saw the rise of vernacular rhetorics — those written in English rather than in 

the Classical languages; adoption of works in English was slow, however, due to the strong 

orientation toward Latin and Greek. Leonard Cox's The Art or Crafte of Rhetoryke (c. 1524-1530; 

second edition published in 1532) is considered to be the earliest text on rhetorics in English; it 

was, for the most part, a translation of the work of Philipp Melanchthon.[47] A successful early text 

was Thomas Wilson's The Arte of Rhetorique (1553), which presents a traditional treatment of 

rhetoric. For instance, Wilson presents the five canons of rhetoric (Invention, 

Disposition, Elocutio, Memoria, and Utterance or Actio). Other notable works included Angel 

Day's The English Secretorie (1586, 1592), George Puttenham's The Arte of English 

Poesie (1589), and Richard Rainholde's Foundacion of Rhetorike (1563). 

During this same period, a movement began that would change the organization of the school 

curriculum in Protestant and especially Puritan circles and lead to rhetoric losing its central place. 

A French scholar, Pierre de la Ramée, in Latin Petrus Ramus (1515–1572), dissatisfied with what 

he saw as the overly broad and redundant organization of the trivium, proposed a new curriculum. 

In his scheme of things, the five components of rhetoric no longer lived under the common heading 

of rhetoric. Instead, invention and disposition were determined to fall exclusively under the heading 

of dialectic, while style, delivery, and memory were all that remained for rhetoric. See Walter J. 

Ong, Ramus, Method, and the Decay of Dialogue: From the Art of Discourse to the Art of 

Reason(Harvard University Press, 1958; reissued by the University of Chicago Press, 2004, with a 

new foreword by Adrian Johns). Ramus, rightly accused of sodomy and erroneously of atheism, 

was martyred during the French Wars of Religion. His teachings, seen as inimical to Catholicism, 

were short-lived in France but found a fertile ground in the Netherlands, Germany and England.[48] 

One of Ramus' French followers, Audomarus Talaeus (Omer Talon) published his 

rhetoric, Institutiones Oratoriae, in 1544. This work provided a simple presentation of rhetoric that 

emphasized the treatment of style, and became so popular that it was mentioned in John 

Brinsley's (1612) Ludus literarius; or The Grammar Schoole as being the "most used in the best 

schooles." Many otherRamist rhetorics followed in the next half-century, and by the 17th century, 

their approach became the primary method of teaching rhetoric in Protestant and especially 

Puritan circles. See Walter J. Ong, Ramus and Talon Inventory (Harvard University Press, 1958); 

Joseph S. Freedman, Philosophy and the Art Europe, 1500-1700: Teaching and Texts at Schools 

and Universities (Ashgate, 1999). John Milton (1608–1674) wrote a textbook in logic or dialectic in 

Latin based on Ramus' work, which has now been translated into English by Walter J. Ong and 

Charles J. Ermatinger inThe Complete Prose Works of John Milton (Yale University Press, 1982; 8: 

206-407), with a lengthy introduction by Ong (144-205). The introduction is reprinted in Ong's Faith 

and Contexts(Scholars Press, 1999; 4: 111-41). 



Ramism could not exert any influence on the established Catholic schools and universities, which 

remained loyal to Scholasticism, or on the new Catholic schools and universities founded by 

members of the religious orders known as the Society of Jesus or the Oratorians, as can be seen 

in the Jesuit curriculum (in use right up to the 19th century, across the Christian world) known as 

the Ratio Studiorum (that Claude Pavur, S.J., has recently translated into English, with the Latin 

text in the parallel column on each page (St. Louis: Institute of Jesuit Sources, 2005)). If the 

influence of Cicero and Quintilian permeates the Ratio Studiorum, it is through the lenses of 

devotion and the militancy of the Counter-Reformation. The Ratio was indeed imbued with a sense 

of the divine, of the incarnate logos, that is of rhetoric as an eloquent and humane means to reach 

further devotion and further action in the Christian city, which was absent from Ramist formalism. 

The Ratio is, in rhetoric, the answer to St Ignatius Loyola's practice, in devotion, of "spiritual 

exercises." This complex oratorical-prayer system is absent from Ramism. 

[edit]Seventeenth century New England 

In New England and at Harvard College (founded 1636), Ramus and his followers dominated, 

as Perry Miller shows in The New England Mind: The Seventeenth Century (Harvard University 

Press, 1939). However, in England, several writers influenced the course of rhetoric during the 

17th century, many of them carrying forward the dichotomy that had been set forth by Ramus and 

his followers during the preceding decades. Of greater importance is that this century saw the 

development of a modern, vernacular style that looked to English, rather than to Greek, Latin, or 

French models. 

Francis Bacon (1561–1626), although not a rhetorician, contributed to the field in his writings. One 

of the concerns of the age was to find a suitable style for the discussion of scientific topics, which 

needed above all a clear exposition of facts and arguments, rather than the ornate style favored at 

the time. Bacon in his The Advancement of Learning criticized those who are preoccupied with 

style rather than "the weight of matter, worth of subject, soundness of argument, life of invention, 

or depth of judgment." On matters of style, he proposed that the style conform to the subject 

matter and to the audience, that simple words be employed whenever possible, and that the style 

should be agreeable.[49] 

Thomas Hobbes (1588–1679) also wrote on rhetoric. Along with a shortened translation 

of Aristotle's Rhetoric, Hobbes also produced a number of other works on the subject. Sharply 

contrarian on many subjects, Hobbes, like Bacon, also promoted a simpler and more natural style 

that used figures of speech sparingly. 

Perhaps the most influential development in English style came out of the work of the Royal 

Society (founded in 1660), which in 1664 set up a committee to improve the English language. 

Among the committee's members were John Evelyn (1620–1706), Thomas Sprat (1635–1713), 

and John Dryden (1631–1700). Sprat regarded "fine speaking" as a disease, and thought that a 



proper style should "reject all amplifications, digressions, and swellings of style" and instead 

"return back to a primitive purity and shortness" (History of the Royal Society, 1667). 

While the work of this committee never went beyond planning, John Dryden is often credited with 

creating and exemplifying a new and modern English style. His central tenet was that the style 

should be proper "to the occasion, the subject, and the persons." As such, he advocated the use of 

English words whenever possible instead of foreign ones, as well as vernacular, rather than 

Latinate, syntax. His own prose (and his poetry) became exemplars of this new style. 

[edit]Eighteenth century 

Arguably one of the most influential schools of rhetoric during this time was Scottish Belletristic 

rhetoric, exemplified by such professors of rhetoric as Hugh Blair whose Lectures on Rhetoric and 

Belles Lettres saw international success in various editions and translations. 

[edit]Modern rhetoric 

At the turn of the 20th century, there was a revival of rhetorical study manifested in the 

establishment of departments of rhetoric and speech at academic institutions, as well as the 

formation of national and international professional organizations.[50] Theorists generally agree that 

a significant reason for the revival of the study of rhetoric was the renewed importance of language 

and persuasion in the increasingly mediated environment of the 20th century (see Linguistic turn) 

and through the 21st century, with the media focus on the wide variations and analyses of political 

rhetoric and its consequences. The rise of advertising and of mass media such 

as photography, telegraphy, radio, and film brought rhetoric more prominently into people's lives. 

More recently the term rhetoric has been applied to media forms other than verbal language, 

e.g. Visual rhetoric. 

[edit]Notable modern theorists 

• Chaim Perelman was a philosopher of law, who studied, taught, and lived most of his life 

in Brussels. He was among the most important argumentation theorists of the 20th century. 

His chief work is the Traité de l'argumentation - la nouvelle rhétorique (1958), with Lucie 

Olbrechts-Tyteca, which was translated into English as The New Rhetoric: A Treatise on 

Argumentation, by John Wilkinson and Purcell Weaver (1969). Perelman and Olbrechts-

Tyteca move rhetoric from the periphery to the center of argumentation theory. Among their 

most influential concepts are "dissociation," "the universal audience," "quasi-logical 

argument," and "presence." 

• Kenneth Burke was a rhetorical theorist, philosopher, and poet. Many of his works are 

central to modern rhetorical theory: A Rhetoric of Motives (1950), A Grammar of 

Motives (1945),Language as Symbolic Action (1966), and Counterstatement (1931). Among 

his influential concepts are "identification," "consubstantiality," and the "dramatistic pentad." 



He described rhetoric as "the use of language as a symbolic means of inducing cooperation in 

beings that by nature respond to symbols."[51] In relation to Aristotle's theory, Aristotle was 

more interested in constructing rhetoric, while Burke was interested in "debunking" it. 

• Edwin Black was a rhetorical critic best known for his book Rhetorical Criticism: A Study 

in Method[52] (1965) in which he criticized the dominant "neo-Aristotelian" tradition in American 

rhetorical criticism as having little in common with Aristotle "besides some recurrent topics of 

discussion and a vaguely derivative view of rhetorical discourse." Furthermore, he contended, 

because rhetorical scholars had been focusing primarily on Aristotelian logical forms they 

often overlooked important, alternative types of discourse. He also published several highly 

influential essays including: "Secrecy and Disclosure as Rhetorical Forms.",[53] "The Second 

Persona,"[54] and "A Note on Theory and Practice in Rhetorical Criticism."[55] 

• Marshall McLuhan was a media theorist whose discoveries are important to the study of 

rhetoric. McLuhan's famous dictum "the medium is the message" highlights the significance of 

the medium itself. No other scholar of the history and theory of rhetoric was as widely 

publicized in the 20th century as McLuhan.[56] 

• I.A. Richards was a literary critic and rhetorician. His The Philosophy of Rhetoric is an 

important text in modern rhetorical theory. In this work, he defined rhetoric as "a study of 

misunderstandings and its remedies,"[57] and introduced the influential 

concepts tenor and vehicle to describe the components of a metaphor—the main idea and the 

concept to which it is compared.[58] 

• The Groupe µ. This interdisciplinary team has contributed to the renovation of the 

elocutio in the context of poetics and modern linguistics, significantly with Rhétorique 

générale (1970; translated into English as A General Rhetoric, by Paul B. Burrell et Edgar M. 

Slotkin, Johns Hopkins University Press, 1981) and Rhétorique de la poésie (1977). 

• Stephen Toulmin was a philosopher whose models of argumentation have had great 

influence on modern rhetorical theory. His Uses of Argument is an important text in modern 

rhetorical theory and argumentation theory.[59] 

[edit]Methods of analysis 

There does not exist an analytic method that is widely recognized as "the" rhetorical method, partly 

because many in rhetorical study see rhetoric as merely produced by reality (see dissent from that 

view below). It is important to note that the object of rhetorical analysis is typically discourse, and 

therefore the principles of "rhetorical analysis" would be difficult to distinguish from those of 

"discourse analysis." However, rhetorical analytic methods can also be applied to almost anything, 

including objects—a car, a castle, a computer, a comportment. 

Generally speaking, rhetorical analysis makes use of rhetorical concepts (ethos, logos, kairos, 

mediation, etc.) to describe the social or epistemological functions of the object of study. When the 

object of study happens to be some type of discourse (a speech, a poem, a joke, a newspaper 



article), the aim of rhetorical analysis is not simply to describe the claims and arguments advanced 

within the disourse, but (more important) to identify the specific semiotic strategies employed by 

the speaker to accomplish specific persuasive goals. Therefore, after a rhetorical analyst discovers 

a use of language that is particularly important in achieving persuasion, she typically moves onto 

the question of "How does it work?" That is, what effects does this particular use of rhetoric have 

on an audience, and how does that effect provide more clues as to the speaker's (or writer's) 

objectives? 

There are some scholars who do partial rhetorical analysis and defer judgments about rhetorical 

success. In other words, some analysts attempt to avoid the question of "Was this use of rhetoric 

successful [in accomplishing the aims of the speaker]?" To others, however, that is the preeminent 

point: is the rhetoric strategically effective and what did the rhetoric accomplish? This question 

allows a shift in focus from the speaker's objectives to the effects and functions of the rhetoric itself. 

[edit]Rhetorical criticism 

Modern rhetorical criticism explores the relationship between text and context; that is, how an 

instance of rhetoric relates to circumstances. In his Rhetorical Criticism: A Study in Method, 

scholarEdwin Black states, "It is the task of criticism not to measure… discourses dogmatically 

against some parochial standard of rationality but, allowing for the immeasurable wide range of 

human experience, to see them as they really are."[60] While the language "as they really are" is 

debatable, rhetorical critics explain texts and speeches by investigating their rhetorical situation, 

typically placing them in a framework of speaker/audience exchange.[61] 

Following the neo-Aristotelian approaches to criticism, scholars began to derive methods from 

other disciplines, such as history, philosophy, and the social sciences.[62] The importance of critics' 

personal judgment decreased in explicit coverage while the analytical dimension of criticism began 

to gain momentum. Throughout the 1960s and 1970s, methodological pluralism replaced the 

singular neo-Aristotelian method. Methodological rhetorical criticism is typically done by deduction, 

where a broad method is used to examine a specific case of rhetoric.[63] These types include: 

• Ideological criticism – critics engage rhetoric as it suggests the beliefs, values, 

assumptions, and interpretations held by the rhetor or the larger culture. Ideological criticism 

also treats ideology as an artifact of discourse, one that is embedded in key terms (called 

"ideographs") as well as material resources and discursive embodiment. 

• Cluster criticism – a method developed by Kenneth Burke that seeks to help the critic 

understand the rhetor's worldview. This means identifying terms that are 'clustered' around 

key symbols in the rhetorical artifact and the patterns in which they appear. 

• Generic criticism – a method that assumes certain situations call for similar needs and 

expectations within the audience, therefore calling for certain types of rhetoric. It studies 

rhetoric in different times and locations, looking at similarities in the rhetorical situation and the 



rhetoric that responds to them. Examples include eulogies, inaugural addresses, and 

declarations of war. 

• Narrative criticism – narratives help to organize experiences in order to endow meaning 

to historical events and transformations. Narrative criticism focuses on the story itself and how 

the construction of the narrative directs the interpretation of the situation. 

By the mid-1980s, however, the study of rhetorical criticism began to move away from precise 

methodology towards conceptual issues. Conceptually driven criticism operates more through 

abduction, according to scholar James Jasinski, who argues that this emerging type of criticism 

can be thought of as a back-and-forth between the text and the concepts, which are being 

explored at the same time. The concepts remain "works in progress," and understanding those 

terms develops through the analysis of a text.[64] 

Criticism is considered rhetorical when it focuses on the way some types of discourse react to 

situational exigencies – problems or demands – and constraints. This means that modern 

rhetorical criticism is based in how the rhetorical case or object persuades, defines, or constructs 

the audience. In modern terms, what can be considered rhetoric includes, but it is not limited to, 

speeches, scientific discourse, pamphlets, literary work, works of art, and pictures. Contemporary 

rhetorical criticism has maintained aspects of early neo-Aristotelian thinking through close reading, 

which attempts to explore the organization and stylistic structure of a rhetorical object.[65] Using 

close textual analysis means rhetorical critics use the tools of classical rhetoric and literary 

analysis to evaluate the style and strategy used to communicate the argument. 

Rhetorical criticism serves several purposes or functions. First, rhetorical criticism hopes to help 

form or improve public taste. It helps educate audiences and develops them into better judges of 

rhetorical situations by reinforcing ideas of value, morality, and suitability. Rhetorical criticism can 

thus contribute to the audience's understanding of themselves and society. 

[edit]French rhetoric 

Rhetoric was part of the curriculum in Jesuit and, to a lesser extent, Oratorian colleges until 

the French Revolution. For Jesuits, right from the foundation of the Society in France, rhetoric was 

an integral part of the training of young men toward taking up leadership positions in the Church 

and in State institutions, as Marc Fumaroli has shown it in his foundational Âge de 

l'éloquence (1980). The Oratorians, by contrast, reserved it a lesser place, in part due to the stress 

they placed on modern language acquisition and a more sensualist philosophy (like Bernard 

Lamy's La Rhétorique ou l'Art de parler (1675) which is an excellent example of their approach). 

Nonetheless, in the 18th Century, rhetoric was the structure and crown of secondary education, 

with works such as Rollin's Treatise of Studies achieving a wide and enduring fame across the 

Continent.[66] Later, with Nicolas Boileau and François de Malherbe, rhetoric is the instrument of 



the clarity of the comment and speech ; the literature that ensues from it is named "Sublime". The 

main representative remains Rivarol. 

The French Revolution, however, turned this around. Philosophers such as Condorcet, who 

drafted the French revolutionary chart for a people's education under the rule of reason, dismissed 

rhetoric as an instrument of oppression in the hands of clerics in particular. The Revolution went as 

far as to suppress the Bar, arguing that forensic rhetoric did disservice to a rational system of 

justice, by allowing fallacies and emotions to come into play. Nonetheless, as later historians of the 

19th century were keen to explain, the Revolution was a high moment of eloquence and rhetorical 

prowess, although set against a background of rejecting rhetoric. 

Under the First Empire and its wide-ranging educational reforms, imposed on or imitated across 

the Continent, rhetoric regained little ground. In fact, instructions to the newly founded Polytechnic 

School, tasked with training the scientific and technical elites, made it clear that written reporting 

was to supersede oral reporting. Rhetoric reentered secondary curriculum in fits and starts, but 

never regained the prominence it had enjoyed under the ancien régime, although the penultimate 

year of secondary education was known as the Class of Rhetoric. When manuals were redrafted in 

the mid-century, in particular after the 1848 Revolution to formulate a national curriculum, care was 

taken to distance their approach to rhetoric from that of the Church, which was seen as an agent of 

conservatism and reactionary politics. 

By the end of the 1870s, a major change had taken place: philosophy of the rationalist or eclectic 

kind, generally Kantian, had taken over rhetoric as the true end stage of secondary education (the 

so-called Class of Philosophy bridged secondary and university education). Rhetoric was then 

relegated to the study of literary figures of speech, a discipline later on taught as Stylistics within 

the French literature curriculum. More decisively, in 1890, a new standard written exercise 

superseded the rhetorical exercises of speech writing, letter writing and narration. The new genre, 

called dissertation, had been invented in 1866, for the purpose of rational argument in the 

philosophy class. Typically, in a dissertation, a question is asked, such as: "Is history a sign of 

humanity's freedom?" The structure of a dissertation consists in an introduction that elucidates the 

basic definitions involved in the question as set, followed by an argument or thesis, a counter-

argument or antithesis, and a resolving argument or synthesis that is not a compromise between 

the former but the production of a new argument, ending with a conclusion that does not sum up 

the points but opens onto a new problem. Hegelianism influenced the dissertation design. It 

remains today the standard of writing in French humanities. 

By the beginning of the 20th century, rhetoric was fast losing the remains of its former importance, 

and eventually was taken out of the school curriculum altogether at the time of the Separation of 

State and Churches (1905). Part of the argument was that rhetoric remained the last element of 

irrationality, driven by religious arguments, in what was perceived as inimical to Republican 

education. The move, initiated in 1789, found its resolution in 1902 when rhetoric was expunged 



from all curricula. At the same time, Aristotelian rhetoric, owing to a revival of Thomistic philosophy 

initiated by Rome, regained ground in what was left of Catholic education in France, in particular at 

the prestigious Faculty of Theology of Paris, now a private entity. Yet, rhetoric vanished 

substantially from the French scene, educational or intellectual, for some 60 years.. 

In the early 1960s a change began to take place, as the word rhetoric and the body of knowledge it 

covers began to be used again, in a modest and almost secret manner. The new linguistic turn, 

through the rise of semiotics as well as of structural linguistics, brought to the fore a new interest in 

figures of speech as signs, the metaphor in particular (in the works of Roman Jakobson,Groupe µ, 

Michel Charles, Gérard Genette) while famed Structuralist Roland Barthes, a classicist by training, 

perceived how some basic elements of rhetoric could be of use in the study of narratives, fashion 

and ideology. Knowledge of rhetoric was so dim in the early 1970s that his short memoir on 

rhetoric was seen as highly innovative. Basic as it was, it did help rhetoric regain some currency in 

avant-garde circles. Psychoanalyst Jacques Lacan, his contemporary, makes references to 

rhetoric, in particular to the Pre-Socratics. Philosopher Jacques Derrida wrote on Voice. 

At the same time, more profound work was taking place that eventually gave rise to the French 

school of rhetoric as it exists today.[67] 

This rhetorical revival took place on two fronts.[68] First, in 17th-century French studies, the 

mainstay of French literary education, awareness grew that rhetoric was necessary to push the 

limits of knowledge further, and also to provide an antidote to Structuralism and its denial of 

historicism in culture. This was the pioneering work of Marc Fumaroli who, building on the work of 

classicist and Neo-Latinist Alain Michel and French scholars such as Roger Zuber, published his 

famed Age de l'Eloquence (1980), was one of the founders of the International Society for the 

History of Rhetoric and was eventually elevated to a chair in rhetoric at the prestigious College de 

France. He is the editor in chief of a monumental History of Rhetoric in Modern Europe.[69] His 

disciples form the second generation,[70] with rhetoricians such as Françoise Waquet and Delphine 

Denis, both of the Sorbonne, or Philippe-Joseph Salazar (fr:Philippe-Joseph Salazar on the French 

Wikipedia), until recently at Derrida's College international de philosophie, laureate of the Harry 

Oppenheimer prize and whose recent book on Hyperpolitique has attracted the French media's 

attention on a "re-appropriation of the means of production of persuasion".[71] 

Second, in the area of Classical studies, in the wake of Alain Michel, Latin scholars fostered a 

renewal in Cicero studies. They broke away from a pure literary reading of his orations, in an 

attempt to embed Cicero in European ethics. Meanwhile, among Greek scholars, the literary 

historian and philologist Jacques Bompaire, the philologist and philosopher E. Dupréel, and later 

the literature historian Jacqueline de Romilly pioneered new studies in the Sophists and the 

Second Sophistic. The second generation of Classicists, often trained in philosophy as well 

(following Heidegger and Derrida, mainly), built on their work, with authors such as Marcel 

Detienne (now at Johns Hopkins), Nicole Loraux, Medievalist and logician Alain De 



Libera (Geneva),[72] Ciceronian scholar Carlos Lévy (Sorbonne, Paris) and Barbara 

Cassin (Collége international de philosophie, Paris).[73] Sociologist of science Bruno Latour and 

economist Romain Laufer may also be considered part of, or close to this group. Also French 

philosophers specialized in Arabic commentaries on Aristotle's Rhetoric.[74] 

Links between the two strands – literary and philosophical – of the French school of rhetoric are 

strong and collaborative, and bear witness to the revival of rhetoric in France.[75] A recent issue 

ofPhilosophy & Rhetoric presents current writing in the field.[76] 
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• Soundbite 

• Synchysis 

• Synesis 

• Synonymia 

• Tautology 

• Tertium comparationis 

• Trope 

• Truism 

• Word play 
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Philosophy portal 

 

Psychology portal 

Political speech resources 

• List of political slogans 

• List of speeches 
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Validity 
From Wikipedia, the free encyclopedia 

 

For other uses, see Validity (disambiguation). 

In logic, an argument is valid if and only if its conclusion is logically entailed by its premises and 

each step in the argument is logical. A formula is valid if and only if it is true under 

everyinterpretation, and an argument form (or schema) is valid if and only if every argument of 

that logical form is valid. 
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[edit]Validity of arguments 

An argument is valid if and only if the truth of its premises entails the truth of its conclusion and 

each step, sub-argument, or logical operation in the argument is valid. Under such conditions it 

would be self-contradictory to affirm the premises and deny the conclusion. The corresponding 

conditional of a valid argument is a logical truth and the negation of its corresponding conditional is 

acontradiction. The conclusion is a logical consequence of its premises. 

An argument that is not valid is said to be "invalid". 

An example of a valid argument is given by the following well-known syllogism (also known 

as modus ponens): 

All men are mortal. 

Socrates is a man. 

Therefore, Socrates is mortal. 

What makes this a valid argument is not that it has true premises and a true 

conclusion, but the logical necessity of the conclusion, given the two premises. The 



argument would be just as valid were the premises and conclusion false. The 

following argument is of the same logical form but with false premises and a false 

conclusion, and it is equally valid: 

All cups are green. 

Socrates is a cup. 

Therefore, Socrates is green. 

No matter how the universe might be constructed, it could never be the 

case that these arguments should turn out to have simultaneously true 

premises but a false conclusion. The above arguments may be 

contrasted with the following invalid one: 

All men are mortal. 

Socrates is mortal. 

Therefore, Socrates is a man. 

In this case, the conclusion does not follow inescapably 

from the premises. All men are mortal, but not all mortals 

are men. Every living creature is mortal; therefore, even 

though both premises are true and the conclusion 

happens to be true in this instance, the argument is 

invalid because it depends on an incorrect operation of 

implication. Such fallacious arguments have much in 

common with what are known as howlers in mathematics. 

A standard view is that whether an argument is valid is a 

matter of the argument's logical form. Many techniques 

are employed by logicians to represent an argument's 

logical form. A simple example, applied to two of the 

above illustrations, is the following: Let the letters 'P', 'Q', 

and 'S' stand, respectively, for the set of men, the set of 

mortals, and Socrates. Using these symbols, the first 

argument may be abbreviated as: 

All P are Q. 

S is a P. 

Therefore, S is a Q. 

Similarly, the third argument becomes: 

All P are Q. 

S is a Q. 



Therefore, S is a P. 

An argument is formally 

valid if its form is one such 

that for each interpretation 

under which the premises are 

all true, the conclusion is also 

true. As already seen, the 

interpretation given above (for 

the third argument) does 

cause the second argument 

form to have true premises 

and false conclusion (if P is a 

not human creature), hence 

demonstrating its invalidity. 

[edit]Valid formula 

Main article: Well-formed 

formula 

A formula of a formal 

language is a valid formula if 

and only if it is true under 

every 

possible interpretation of the 

language. In propositional 

logic, they are tautologies. 

[edit]Validity of statements 

A statement can be called 

valid, i.e. logical truth, if it is 

true in all interpretations. 

[edit]Validity and soundness 

Validity of deduction is not 

affected by the truth of the 

premise or the truth of the 

conclusion. The following 

deduction is perfectly valid: 

All animals live on Mars. 



All humans are animals. 

Therefore, all humans live on Mars. 

The problem 

with the 

argument is that 

it is not sound. 

In order for a 

deductive 

argument to be 

sound, the 

deduction must 

be valid 

and all the 

premises true. 

[edit]Satisfiability and 

validity 

Main 

article: Satisfiabi

lity and validity 

Model 

theory analyzes 

formulae with 

respect to 

particular 

classes of 

interpretation in 

suitable 

mathematical 

structures. On 

this reading, 

formula is valid 

if all such 

interpretations 

make it true. An 

inference is 

valid if all 

interpretations 



that validate the 

premises 

validate the 

conclusion. This 

is known 

as semantic 

validity.[1] 

[edit]Preservation 

In truth-

preserving vali

dity, the 

interpretation 

under which all 

variables are 

assigned a truth 

value of 'true' 

produces a truth 

value of 'true'. 

In a false-

preserving vali

dity, the 

interpretation 

under which all 

variables are 

assigned a truth 

value of 'false' 

produces a truth 

value of 'false'.[2] 

Preservation properties Logical connective sentences 

True and false preserving: 
Logical conjunction (AND,  )  • Logical disjunction (OR,  ) 

True preserving only: 
Tautology (  )  • Biconditional (XNOR,  )  • Implication (  )  • Converse implication (  ) 

False preserving only: 
Contradiction (  ) • Exclusive disjunction (XOR,  )  • Nonimplication (  )  • Converse nonimplication (  ) 



Non-preserving: 
Proposition  • Negation (  )  • Alternative denial (NAND,  ) • Joint denial (NOR,  ) 

[edit]n-Validity 

A 

formula A o

f a first 

order 

language 

 is n-

valid iff it is 

true for 

every 

interpretatio

n of  that 

has 

a domain of 

exactly n 

members. 

[edit]ω-Validity 

A formula 

of a first 

order 

language 

is ω-

valid iff it is 

true for 

every 

interpretatio

n of the 

language 

and it has 

a domain w

ith 

an infinite n

umber of 

members. 



[edit]See also 

 

Logic portal 

• Groun

ds of 

validity 

of 

scientif

ic 

reasoni

ng 

• Mathe

matical 

fallacie

s 

• Sound

ness 

[edit]References 

1. ^ L. T. F. 

Gam

ut, Lo

gic, 

Lang

uage, 

and 

Mean

ing: 

Introd

uction 

to 

logic, 

p. 

115 

2. ^ Robert 

Coga

n,"Cri



tical 

thinki

ng: 

step 

by 

step", 

Unive

rsity 

Press 

of 

Ameri

ca, 

1998, 

p48 [

1] 

• Barwis

e, Jon; 

Etche

mendy, 

John. L

angua

ge, 

Proof 

and 

Logic (

1999): 

42. 

• Beer, 

Francis 

A. 

"Validit

ies: A 

Politica

l 

Scienc

e 

Perspe



ctive", 

Social 

Episte

mology

 7, 1 

(1993): 

85-105. 

[edit]External 

links 

Find more about Validity at 

Wikipedia'ssister projects 

 

Definitions and 

translations from 

Wiktionary 

 V 

  

 T 

  

 E 

Soundness 
From Wikipedia, the free encyclopedia 

 

In mathematical logic, a logical system has the soundness property if and only if its inference 

rules prove only formulas that are valid with respect to its semantics. In most cases, this comes 

down to its rules having the property of preserving truth, but this is not the case in general. 
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[edit]Of arguments 

An argument is sound if and only if 

1. The argument is valid. 

2. All of its premises are true. 

For instance, 

All men are mortal. 

Socrates is a man. 

Therefore, Socrates is mortal. 

The argument is valid (because the conclusion is true based on the premises, that is, 

that the conclusion follows the premises) and since the premises are in fact true, the 

argument is sound. 

The following argument is valid but not sound: 

All organisms with wings can fly. 

Penguins have wings. 

Therefore, penguins can fly. 

Since the first premise is actually false, the argument, though valid, is 

not sound. 

[edit]Logical systems 

Soundness is among the most fundamental properties of mathematical 

logic. A soundness property provides the initial reason for counting a 

logical system as desirable. The completenessproperty means that 

every validity (truth) is provable. Together they imply that all and only 

validities are provable. 

Most proofs of soundness are trivial.[citation needed] For example, in 

an axiomatic system, proof of soundness amounts to verifying the 

validity of the axioms and that the rules of inference preserve validity 

(or the weaker property, truth). Most axiomatic systems have only the 

rule of modus ponens (and sometimes substitution),[citation needed] so it 

requires only verifying the validity of the axioms and one rule of 

inference. 



Soundness properties come in two main varieties: weak and strong 

soundness, of which the former is a restricted form of the latter. 

[edit]Soundness 

Soundness of a deductive system is the property that any sentence 

that is provable in that deductive system is also true on all 

interpretations or structures of the semantic theory for the language 

upon which that theory is based. In symbols, where S is the deductive 

system, L the language together with its semantic theory, and P a 

sentence of L: if ⊢S P, then also ⊨L P. 

[edit]Strong soundness 

Strong soundness of a deductive system is the property that any 

sentence P of the language upon which the deductive system is based 

that is derivable from a set Γ of sentences of that language is also 

a logical consequence of that set, in the sense that any model that 

makes all members of Γ true will also make P true. In symbols where Γ 

is a set of sentences of L: if Γ ⊢S P, then also Γ ⊨L P. Notice that in the 

statement of strong soundness, when Γ is empty, we have the 

statement of weak soundness. 

[edit]Arithmetic soundness 

If T is a theory whose objects of discourse can be interpreted 

as natural numbers, we say T is arithmetically sound if all theorems 

of T are actually true about the standard mathematical integers. For 

further information, see ω-consistent theory. 

[edit]Relation to completeness 

The converse of the soundness property is the 

semantic completeness property. A deductive system with a semantic 

theory is strongly complete if every sentence P that is a semantic 

consequence of a set of sentences Γ can be derived in the deduction 

system from that set. In symbols: whenever Γ ⊨ P, then also Γ ⊢ P. 

Completeness of first-order logic was first explicitly 

established by Gödel, though some of the main results were contained 

in earlier work of Skolem. 

Informally, a soundness theorem for a deductive system expresses that 

all provable sentences are true. Completeness states that all true 

sentences are provable. 



Gödel's first incompleteness theorem shows that for languages 

sufficient for doing a certain amount of arithmetic, there can be no 

effective deductive system that is complete with respect to the intended 

interpretation of the symbolism of that language. Thus, not all sound 

deductive systems are complete in this special sense of completeness, 

in which the class of models (up to isomorphism) is restricted to the 

intended one. The original completeness proof applies to all classical 

models, not some special proper subclass of intended ones. 

[edit]See also 

 

Logic portal 

• Validity 

[edit]References 

• Hinman, P. (2005). Fundamentals of Mathematical Logic. A K 

Peters. ISBN 1-56881-262-0. 

• Irving Copi. Symbolic Logic, 5th Ed, Macmillian Publishing Co., 
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[edit]External links 

Find more about Soundness at 

Wikipedia'ssister projects 

 

Definitions and 

translations from 

Wiktionary 

• Validity and Soundness in the Internet Encyclopedia of Philosophy. 
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Formal fallacy 
From Wikipedia, the free encyclopedia 



 

 

This article includes a list of references, but its sources remain unclear because it has insufficient inline citations. Please help toimprove this 

article by introducing more precise citations. (December 2010) 

In philosophy, a formal fallacy is a pattern of reasoning that is always wrong. This is due to a flaw 

in the logical structure of the argument which renders the argument invalid. A formal fallacy is 

contrasted with an informal fallacy, which may have a valid logical form, but be false due to the 

characteristics of its premises, or its justification structure. 

The term fallacy is often used generally to mean an argument that is problematic for any reason, 

whether it is formal or informal. 

The presence of a formal fallacy in a deductive argument does not imply anything about the 

argument's premises or its conclusion. Both may actually be true, or even more probable as a 

result of the argument, but the deductive argument is still invalid because the conclusion does not 

follow from the premises in the manner described. By extension, an argument can contain a formal 

fallacy even if the argument is not a deductive one; for instance an inductive argument that 

incorrectly applies principles of probability or causality can be said to commit a formal fallacy. 

"Fallacious arguments usually have the deceptive appearance of being good 

arguments."[1] Recognizing fallacies in everyday arguments may be difficult since arguments are 

often embedded inrhetorical patterns that obscure the logical connections between statements. 

Informal fallacies may also exploit the emotional, intellectual, or psychological weaknesses of the 

audience. Having the capability to recognize fallacies in arguments is one way to reduce the 

likelihood of such occurrences. 

A different approach to understanding and classifying fallacies is provided by argumentation theory. 

In this approach, an argument is regarded as an interactive protocol between individuals which 

attempts to resolve their disagreements. The protocol is regulated by certain rules of interaction 

and violations of these rules are fallacies. 

Such fallacies are used in many forms of modern communications where the intention is to 

influence behavior and change beliefs. Examples in the mass media today include but are not 

limited topropaganda, advertisements, politics, newspaper editorials and opinion-based “news” 

shows. 
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[edit]In contrast to informal fallacy 

As modus ponens, the following argument contains no formal fallacies. 

1. If P then Q 

2. P 

3. Therefore Q 

If statements 1 and 2 are true, it will absolutely follow that statement 3 is true. However, it may still 

be the case that statement 1 or 2 is not true. For example: 

1. If a scientist makes a statement about science, it is correct. 

2. Albert Einstein states that all quantum mechanics is deterministic. 

3. Therefore it's true that quantum mechanics is deterministic. 

In this case, statement 1 is false. The particular informal fallacy being committed in this assertion 

is argument from authority. By contrast, an argument with a formal fallacy could still contain all true 

premises: 

1. If Bill Gates owns Fort Knox, then he is rich. 

2. Bill Gates is rich. 

3. Therefore, Bill Gates owns Fort Knox. 

Though, 1 and 2 are true statements, 3 does not follow because the argument commits the formal 

fallacy of affirming the consequent. 

An argument could contain both an informal fallacy and a formal fallacy yet have a correct 

conclusion, for example, again affirming the consequent: 

1. If a scientist makes a statement about science, it is correct. 

2. It's true that quantum mechanics is deterministic. 

3. Therefore a scientist has made a statement about it. 

[edit]Common examples 

Main article: List of fallacies 

[edit]See also 

• Apophasis 

• Cogency 

• Cognitive bias 

• Demagogy 



• Fallacy 

• Fallacies of definition 

• False statement 

• Informal logic 

• Invalid proof 

• Paradox 

• Sophism 

• Soundness 

• Validity 
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Informal fallacy 
From Wikipedia, the free encyclopedia 

 

 
It has been suggested that Fallacies of definition be merged into this article or section. (Discuss) Proposed since April 2012. 

An informal fallacy is an argument whose stated premises fail to support its proposed 

conclusion.[1] The problem with an informal fallacy often stems from a flaw in reasoning that render 

the conclusion unpersuasive. In contrast to a formal fallacy of deduction, the error is not merely a 

flaw in logic. 
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[edit]Formal deductive fallacies and informal fallacies 

Formal fallacies of deductive reasoning fail to follow the rules of logic that guarantee a true 

conclusion follows given the truth of the premises. This is said to render the argument invalid. 

Inductive fallacies are not formal in this sense. Their merit is judged in terms of rational 

persuasiveness, inductive strength or methodology (for example, statistical inference). For 

instance, the fallacy of hasty generalization, can be roughly stated as an invalid syllogism: 

1. A is an X 

2. A is also a Y 

3. Therefore, all Xs are also Ys 

While never a valid deduction, if such an inference can made on statistical grounds, it may 

nonetheless be convincing. 

[edit]See also 

Main article: List of fallacies 

 

Logic portal 

 

Thinking portal 

 

Psychology portal 

• Argumentation theory 

• Argument map 

• Critical thinking 

• Inference objection 

• Inquiry 

• Lemma 

• Sophism 
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1. ^ Kelly, D. (1994) The Art of Reasoning. W W Norton & Company, Inc. ISBN 0-393-96466-3 

[edit]Further reading 
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Practical Guide to Fallacy-Free Arguments (6E ed.). Wadsworth. ISBN 978-0-495-09506-4. 
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• Logical fallacies A list of logical fallacies, explained. 

• The Fallacy Files: Informal Fallacy 
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Logical form 
From Wikipedia, the free encyclopedia 

  (Redirected from Argument form) 

 

This article is about the term as used in logic. For the linguistics term, see Logical Form 

In logic the logical form of a sentence (or proposition or statement or truthbearer) or set of 

sentences is the form obtained by abstracting from the subject matter of its content terms or by 

regarding the content terms as mere placeholders or blanks on a form. In an ideal logical language, 

the logical form can be determined from syntax alone; formal languages used in formal 

sciences are examples of such languages. Logical form however should not be confused with the 

mere syntax used to represent it; there may be more than one string that represents the same 

logical form in a given language.[1] 

The logical form of an argument is called the argument form or test form of the argument. 
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[edit]History 

That the concept of form is fundamental to logic was already recognized in ancient 

times. Aristotle was probably the first to employ variable letters to represent valid inferences (in 

the Prior analytics). (For which reason Łukasiewicz says that the introduction of variables was 'one 

of Aristotle's greatest inventions'). 

According to the followers of Aristotle (such as Ammonius), only the logical principles stated in 

schematic terms belong to logic, and not those given in concrete terms. The concrete 

terms man,mortal, etc., are analogous to the substitution values of the schematic placeholders 'A', 

'B', 'C', which were called the 'matter' (Greek hyle, Latin materia) of the argument. 

The term "logical form" was introduced by Bertrand Russell in 1914, in the context of his program 

to formalize natural language and reasoning, which he called philosophical logic. Russell wrote: 

"Some kind of knowledge of logical forms, though with most people it is not explicit, is involved in 



in all understanding of discourse. It is the business of philosophical logic to extract this knowledge 

from its concrete integuments, and to render it explicit and pure." [2][3] 

[edit]Example of argument form 

To demonstrate the important notion of the form of an argument, substitute letters for similar items 

throughout the sentences in the original argument. 

Original argument 

All humans are mortal. 

Socrates is human. 

Therefore, Socrates is mortal. 

Argument Form 

All H are M. 

S is H. 

Therefore, S is M. 

All we have done in the Argument form is to put 'H' for 'human' and 

'humans', 'M' for 'mortal', and 'S' for 'Socrates'; what results is 

the form of the original argument. Moreover, each individual sentence 

of the Argument form is the sentence form of its respective sentence in 

the original argument.[4] 

[edit]Importance of argument form 

Attention is given to argument and sentence form, because form is 

what makes an argument valid or cogent. Some examples of valid 

argument forms are modus ponens, modus tollens,disjunctive 

syllogism, hypothetical syllogism and dilemma. Two invalid argument 

forms are affirming the consequent and denying the antecedent. 

A logical argument, seen as an ordered set of sentences, has a logical 

form that derives from the form of its constituent sentences; the logical 

form of an argument is sometimes called argument form.[5] Some 

authors only define logical form with respect to whole arguments, as 

the schemata or inferential structure of the 

argument.[6] In argumentation theory or informal logic, an argument 

form is sometimes seen as a broader notion than the logical form.[7] 

It consists of stripping out all spurious grammatical features from the 

sentence (such as gender, and passive forms), and replacing all the 

expressions specific to the subject matter of the argument 

by schematic variables. Thus, for example, the expression 'all A's are 



B's' shows the logical form which is common to the sentences 'all men 

are mortals', 'all cats are carnivores', 'all Greeks are philosophers' and 

so on. 

[edit]See also 

• Argument map 

• Fallacy 

• Logical fallacy 

• Informal fallacy 

• Categorial grammar 

• Sense and reference 

• Analytic proposition 

• logical form 

• List of invalid argument forms 

• List of valid argument forms 

• Synthetic proposition 
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Non sequitur (logic) 
From Wikipedia, the free encyclopedia 

 

 

This article needs additional citations for verification. Please help improve this article by adding citations to reliable sources. Unsourced 

material may be challenged and removed. (November 2007) 

Non sequitur (Latin for "it does not follow"), in formal logic, is an argument in which its conclusion 

does not follow from its premises.[1] In a non sequitur, the conclusion could be either true or false, 

but the argument is fallacious because there is a disconnection between the premise and the 

conclusion. All invalid arguments are special cases of non sequitur. The term has special 

applicability in law, having a formal legal definition. Many types of known non sequitur argument 

forms have been classified into many different types of logical fallacies. 
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[edit]Non sequitur in everyday speech 

See also: Derailment (thought disorder) 

In everyday speech, a non sequitur is a statement in which the final part is totally unrelated to the 

first part, for example: 

Life is life and fun is fun, but it's all so quiet when the goldfish die. 

—West with the Night, Beryl Markham[2] 

It can also refer to a response that is totally unrelated to the original statement or question: 

Mary: I wonder how Mrs. Knowles next door is doing. 

Jim: Did you hear that the convenience store two blocks over got robbed last night? Thieves got 

away with a small fortune.[3] 

[edit]Fallacy of the undistributed middle 

Main article: Fallacy of the undistributed middle 

The fallacy of the undistributed middle is a fallacy that is committed when the middle term in 

a categorical syllogism is not distributed. It is thus a syllogistic fallacy. More specifically it is also a 

form of non sequitur. 

The fallacy of the undistributed middle takes the following form: 

1. All Zs are Bs. 

2. Y is a B. 

3. Therefore, Y is a Z. 

It may or may not be the case that "all Zs are Bs," but in either case it is irrelevant to the 

conclusion. What is relevant to the conclusion is whether it is true that "all Bs are Zs," which is 

ignored in the argument. 

Note that if the terms were swapped around in the first co-premise then it would no longer be a 

fallacy, although it could still be unsound. This also holds for the following two fallacies which are 

similar in nature to the fallacy of the undistributed middle and also non sequiturs. 

An example can be given as follows: 



1. All men are humans. 

2. Mary is human. 

3. Therefore, Mary is a man. 

[edit]Affirming the consequent 

Main article: Affirming the consequent 

Any argument that takes the following form is a non sequitur 

1. If A is true, then B is true. 

2. B is true. 

3. Therefore, A is true. 

Even if the premises and conclusion are all true, the conclusion is not a necessary consequence of 

the premises. This sort of non sequitur is also called affirming the consequent. 

An example of affirming the consequent would be: 

1. If Jackson is a human (A) then Jackson is a mammal. (B) 

2. Jackson is a mammal. (B) 

3. Therefore, Jackson is a human. (A) 

While the conclusion may be true, it does not follow from the premises: 'Jackson' could be another 

type of mammal without also being a human. The truth of the conclusion is independent of the 

truth of its premises - it is a 'non sequitur'. 

Affirming the consequent is essentially the same as the fallacy of the undistributed middle, but 

using propositions rather than set membership. 

[edit]Denying the antecedent 

Main article: Denying the antecedent 

Another common non sequitur is this: 

1. If A is true, then B is true. 

2. A is false. 

3. Therefore, B is false. 

While B can indeed be false, this cannot be linked to the premise since the statement is a non 

sequitur. This is called denying the antecedent. 

An example of denying the antecedent would be: 

1. If I am Japanese, then I am Asian. 

2. I am not Japanese. 



3. Therefore, I am not Asian. 

While the conclusion may be true, it does not follow from the premises. For all the reader knows, 

the declarant of the statement could be Asian, but for example Chinese, in which case the 

premises would be true but the conclusion false. This argument is still a fallacy even if the 

conclusion is true. 

[edit]Affirming a disjunct 

Main article: Affirming a disjunct 

Affirming a disjunct is a fallacy when in the following form: 

1. A is true or B is true. 

2. B is true. 

3. Therefore, A is not true.* 

The conclusion does not follow from the premises as it could be the case that A and B are both 

true. This fallacy stems from the stated definition of or in propositional logic to be inclusive. 

An example of affirming a disjunct would be: 

1. I am at home or I am in the city. 

2. I am at home. 

3. Therefore, I am not in the city. 

While the conclusion may be true, it does not follow from the premises. For all the reader knows, 

the declarant of the statement very well could have her home in the city, in which case the 

premises would be true but the conclusion false. This argument is still a fallacy even if the 

conclusion is true. However, this statement is false because the initial premise is false, there are 

many possible places other than home or the city. 

• Note that this is only a logical fallacy when "or" is inclusive. If the two possibilities in 

question are mutually exclusive, this is not a logical fallacy. For example 

1. The light is either on or off. 

2. The light is off. 

3. Therefore the light is not on. 

[edit]Denying a conjunct 

Main article: Denying a conjunct 

Denying a conjunct is a fallacy when in the following form: 

1. It is not the case that both A is true and B is true. 



2. B is not true. 

3. Therefore, A is true. 

The conclusion does not follow from the premises as it could be the case that A and B are both 

false. 

An example of denying a conjunct would be: 

1. It is not the case that both I am at home and I am in the city. 

2. I am not at home. 

3. Therefore, I am in the city. 

While the conclusion may be true, it does not follow from the premises. For all the reader knows, 

the declarant of the statement very well could neither be at home nor in the city, in which case the 

premises would be true but the conclusion false. This argument is still a fallacy even if the 

conclusion is true. 

[edit]See also 

• Ignoratio elenchi 

• Modus tollens 

• Modus ponens 

• Post hoc ergo propter hoc 

• Regression fallacy 

• Fallacy of many questions 
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Appeal to probability 
From Wikipedia, the free encyclopedia 

 

An appeal to probability, also known as an appeal to possibility, is a logical fallacy in which it is 

assumed that because something could happen it inevitably will happen.[1] Murphy's law is a well-

known example of this fallacy. 

[edit]Examples 

"It doesn't matter if I get myself into debt. If I play the lottery enough, I will win the jackpot, and then 

I can pay off all my debts." 

[edit]References 

Notes 

1. ^ Bennett 2012, Appeal to Possibility. 
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Argument from fallacy 
From Wikipedia, the free encyclopedia 

 

Argument from fallacy is the formal fallacy of analyzing an argument and inferring that, since it 

contains a fallacy, its conclusion must be false.[1] It is also called argument to logic(argumentum 

ad logicam), fallacy fallacy,[2] or fallacist's fallacy.[3] 

Fallacious arguments can arrive at true conclusions, so this is an informal fallacy of relevance.[4] 
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[edit]Form 

It has the general argument form: 

If P, then Q. 

P is a fallacious argument. 

Therefore, Q is false.[5] 

Thus, it is a special case of denying the antecedent where the antecedent, rather 

than being a proposition that is false, is an entire argument that is fallacious. A 

fallacious argument, just as with a false antecedent, can still have a consequent that 

happens to be true. The fallacy is in concluding the consequent of a fallacious 

argument has to be false. 

That the argument is fallacious only means that the argument cannot succeed in 

proving its consequent.[6] But showing how one argument in a complex thesis is 

fallaciously reasoned does not necessarily invalidate the proof; the complete proof 

could still logically imply its conclusion if that conclusion is not dependent on the 

fallacy: 

All great historical and philosophical arguments have probably been fallacious in 

some respect... If the argument is a single chain, and one link fails, the chain itself 



fails with it. But most historians' arguments are not single chains. They are rather like 

a kind of chain mail which can fail in some part and still retain its shape and function. 

—David Hackett Fischer, Historians' fallacies[3] 

[edit]Examples 

Examples: 

Tom: All cats are animals. Ginger is an animal. This means Ginger is a cat. 

Bill: Ah, you just committed the affirming the consequent logical fallacy. Sorry, you are 

wrong, which means that Ginger is not a cat. 

Tom: OK – I'll prove I'm English – I speak English so that proves it. 

Bill: But Americans and Canadians, among others, speak English too. You have 

committed the package-deal fallacy, assuming that speaking English and being English 

always go together. That means you are not English. 

Both Bill's rebuttals are arguments from fallacy, because Ginger 

may or may not be a cat, and Tom may or may not be English. Of 

course, the mere fact that one can invoke the argument from 

fallacy against a position does not automatically "prove" one's own 

position either, as this would itself be yet another argument from 

fallacy. An example of this false reasoning follows: 

Joe: Bill's assumption that Ginger is not a cat uses the argument from fallacy. Therefore, 

Ginger absolutely must be a cat. 

An argument using fallacious reasoning is capable of being 

consequentially correct. 

[edit]Further 

Argumentum ad logicam can be used as an ad 

hominem appeal: by impugning the 

opponent's credibility or good faith it can be used to sway the 

audience by undermining the speaker, rather thanaddressing 

the speaker's argument.[3] 

[edit]See also 

• Argument from ignorance (argumentum ad ignorantiam) 

• Argumentation theory 

• Logical fallacies 

• Straw man 

[edit]References 



1. ^ K. S. Pope (2003) "Logical Fallacies in Psychology: 21 Types" Fallacies & Pitfalls in Psychology 

2. ^ Burkle-Young, F. A.; Maley, S. (1997). The research guide for the digital age. p. 324. ISBN 978-0-7618-0779-7. 

3. ^ a b c Fischer, D. H. (June 1970). "Fallacies of substantive distraction". Historians' fallacies: toward a logic of historical 

thought. Harper torchbooks (first ed.). New York: HarperCollins. p. 305.ISBN 978-0-06-131545-

9. OCLC 185446787. "The fallacist's fallacy consists in any of the following false propositions... 3. The 

appearance of a fallacy in an argument is an external sign of its author's depravity." 

4. ^ "Logical Fallacies > Fallacies of Relevance > Fallacist's Fallacy". "It is possible to offer a fallacious argument for 

any proposition, including those that are true." 

5. ^ Morge, M. (2008) (PhD Lunchtime Seminar). The Argument Clinic: A Baloney Detection Kit.. Dipartemento di 

Informatica, Pisa. p. 20. Retrieved 2010-06-09. 

c since A 

A is fallacious 

¬c 

6. ^ John Woods, The death of argument: fallacies in agent based reasoning, Springer 2004, pp. XXIII–XXV 

[edit]Further reading 

• Fallacy Fallacy The Fallacy Files 

• David Hackett Fischer, Historians' Fallacies: Toward a 

Logic of Historical Thought Harper & Row, 1970, 

pp. 305–306. 
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Base rate fallacy 
From Wikipedia, the free encyclopedia 

 

 

This article includes a list of references, but its sources remain unclear because it has insufficient inline citations. Please help toimprove this 

article by introducing more precise citations. (May 2010) 

The base rate fallacy, also called base rate neglect or base rate bias, is an error that occurs 

when the conditional probability of some hypothesis H given some evidence E is assessed without 

taking into account the prior probability ("base rate") of H and the total probability of evidence 

E.[1] The conditional probability can be expressed as P(H|E), the probability of H given E, and the 

base rate error happens when the values of sensitivity and specificity, which depend only on the 

test itself, are used in place of positive predictive value and negative predictive value, which 

depend on both the test and the baseline prevalence of event. 

Contents 

  [hide]  

 1 Example 

 2 Mathematical formalism 

 3 Findings in psychology 

 4 See also 

 5 References 

 6 External links 

[edit]Example 

In a city of 1 million inhabitants there are 100 terrorists and 999,900 non-terrorists. To simplify the 

example, it is assumed that the only people in the city are inhabitants. Thus, the base 

rateprobability of a randomly selected inhabitant of the city being a terrorist is 0.0001, and the base 

rate probability of that same inhabitant being a non-terrorist is 0.9999. In an attempt to catch the 

terrorists, the city installs an alarm system with a surveillance camera and automatic facial 

recognition software. The software has two failure rates of 1%: 

1. The false negative rate: If the camera sees a terrorist, a bell will ring 99% of the time, and 

it will fail to ring 1% of the time. 

2. The false positive rate: If the camera sees a non-terrorist, a bell will not ring 99% of the 

time, but it will ring 1% of the time. 

Suppose now that an inhabitant triggers the alarm. What is the chance that the person is a terrorist? 

In other words, what is P(T|B), the probability that a terrorist has been detected given the ringing of 

the bell? Someone making the 'base rate fallacy' would infer that there is a 99% chance that the 

detected person is a terrorist. Although the inference seems to make sense, it is actually bad 



reasoning, and a calculation below will show that the chances they are a terrorist are actually near 

1%, not near 99%. 

The fallacy arises from confusing the natures of two different failure rates. The 'number of non-

bells per 100 terrorists' and the 'number of non-terrorists per 100 bells' are unrelated quantities. 

One does not necessarily equal the other, and they don't even have to be almost equal. To show 

this, consider what happens if an identical alarm system were set up in a second city with no 

terrorists at all. As in the first city, the alarm sounds for 1 out of every 100 non-terrorist inhabitants 

detected, but unlike in the first city, the alarm never sounds for a terrorist. Therefore 100% of all 

occasions of the alarm sounding are for non-terrorists, but a false negative rate cannot even be 

calculated. The 'number of non-terrorists per 100 bells' in that city is 100, yet P(T|B) = 0%. There is 

zero chance that a terrorist has been detected given the ringing of the bell. 

Imagine that the city's entire population of one million people pass in front of the camera. About 99 

of the 100 terrorists will trigger the alarm—-and so will about 9,999 of the 999,900 non-terrorists. 

Therefore, about 10,098 people will trigger the alarm, among which about 99 will be terrorists. So 

the probability that a person triggering the alarm is actually a terrorist is only about 99 in 10,098, 

which is less than 1%, and very very far below our initial guess of 99%. 

The base rate fallacy is so misleading in this example because there are many more non-terrorists 

than terrorists. If, instead, the city had about as many terrorists as non-terrorists, and the false-

positive rate and the false-negative rate were nearly equal, then the probability of misidentification 

would be about the same as the false-positive rate of the device. These special conditions hold 

sometimes: as for instance, about half the women undergoing a pregnancy test are actually 

pregnant, and some pregnancy tests give about the same rates of false positives and of false 

negatives. In this case, the rate of false positives per positive test will be nearly equal to the rate of 

false positives per nonpregnant woman. This is why it is very easy to fall into this fallacy: by 

coincidence it gives the correct answer in many common situations. 

In many real-world situations, though, particularly problems like detecting criminals in a largely law-

abiding population, the small proportion of targets in the large population makes the base rate 

fallacy very applicable. Even a very low false-positive rate will result in so many false alarms as to 

make such a system useless in practice. 

[edit]Mathematical formalism 

In the above example, where P(T|B) means the probability of T given B, the base rate fallacy is 

committed by assuming that P(terrorist|bell) equals P(bell|terrorist) and then adding the premise 

that P(bell|terrorist)=99%. Now, is it true that P(terrorist|bell) equals P(bell|terrorist)? 

 

 



 

Well, no. Instead, the correct calculation uses Bayes' theorem to take into account the prior 

probability of any randomly selected inhabitant in the city being a terrorist and the total probability 

of the bell ringing: 

 

Thus, in the example the probability was overestimated by more than 100 times due to the failure 

to take into account the fact that there are about 10000 times more nonterrorists than terrorists 

(a.k.a. failure to take into account the 'prior probability' of being a terrorist). 

[edit]Findings in psychology 

In experiments, people have been found to prefer individuating information over general 

information when the former is available.[2][3][4] 

In some experiments, students were asked to estimate the grade point averages (GPAs) of 

hypothetical students. When given relevant statistics about GPA distribution, students tended to 

ignore them if given descriptive information about the particular student, even if the new 

descriptive information was obviously of little or no relevance to school performance.[3] This finding 

has been used to argue that interviews are an unnecessary part of the college admissions process 

because interviewers are unable to pick successful candidates better than basic statistics.[who?] 

Psychologists Daniel Kahneman and Amos Tversky attempted to explain this finding in terms of 

the representativeness heuristic.[3] Richard Nisbett has argued that some attributional biases like 

the fundamental attribution error are instances of the base rate fallacy: people underutilize 

"consensus information" (the "base rate") about how others behaved in similar situations and 

instead prefer simpler dispositional attributions.[5] 

Kahneman considers base rate neglect to be a specific form of extension neglect.[6] 

[edit]See also 

• Bayesian probability 

• Data dredging 



• False positive paradox 

• Inductive argument 

• Misleading vividness 

• Prosecutor's fallacy 

[edit]References 

1. ^ http://www.fallacyfiles.org/baserate.html 

2. ^ Bar-Hillel, Maya (1980). "The base-rate fallacy in probability judgments". Acta Psychologica 44: 211–233. 

3. ^ a b c Kahneman, Daniel; Amos Tversky (1973). "On the psychology of prediction". Psychological Review 80: 237–251. doi:10.1037/h0034747. 

4. ^ Kahneman, Daniel; Amos Tversky (1985). "Evidential impact of base rates". In Daniel Kahneman, Paul Slovic & Amos Tversky (Eds.). Judgment under uncertainty: 

Heuristics and biases. pp. 153–160. 

5. ^ Nisbett, Richard E.; E. Borgida, R. Crandall & H. Reed (1976). "Popular induction: Information is not always informative". In J. S. Carroll & J. W. Payne (Eds.). Cognition 

and social behavior. 2. pp. 227–236. 

6. ^ Kahneman, Daniel (2000). "Evaluation by moments, past and future". In Daniel Kahneman and Amos Tversky (Eds.). Choices, Values and Frames. 

[edit]External links 

• The Base Rate Fallacy The Fallacy Files 

• Psychology of Intelligence Analysis: Base Rate Fallacy 

• The base rate fallacy explained visually (Video) 
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Conjunction fallacy 
From Wikipedia, the free encyclopedia 

 

I am particularly fond of this example [the Linda problem] because I know that the [conjoint] statement is least probable, yet a little homunculus in my head continues to jump up and down, shouting at me—“but she can’t just be a bank 

teller; read the description.” 

Stephen J. Gould
[1]

 

The conjunction fallacy is an informal fallacy that occurs when it is assumed that specific conditions are more probable than a single general one. 

The most often-cited example of this fallacy originated with Amos Tversky and Daniel Kahneman:
[2]

 

Linda is 31 years old, single, outspoken, and very bright. She majored in philosophy. As a student, she was deeply concerned with issues of discrimination and social justice, and also 

participated in anti-nuclear demonstrations. 

Which is more probable? 

1. Linda is a bank teller. 

2. Linda is a bank teller and is active in the feminist movement. 

90% of those asked chose option 2. However the probability of two events occurring together (in "conjunction") is always less than or equal to the probability of either one occurring alone—

formally, for two events A and B this inequality could be written as , and  

For example, even choosing a very low probability of Linda being a bank teller, say Pr(Linda is a bank teller) = 0.05 and a high probability that she would be a feminist, say Pr(Linda is a 

feminist) = 0.95, then, assuming independence, Pr(Linda is a bank teller and Linda is a feminist) = 0.05 × 0.95 or 0.0475, lower than Pr(Linda is a bank teller). 

Tversky and Kahneman argue that most people get this problem wrong because they use the representativeness heuristic to make this kind of judgment: Option 2 seems more 

"representative" of Linda based on the description of her, even though it is clearly mathematically less likely.
[3]

 

In other demonstrations they argued that specific scenario seemed more likely because of representativeness, but each added detail would actually make the scenario less and less likely. 

In this way it could be similar to the misleading vividness or slippery slope fallacies. More recently Kahneman has argued that the conjunction fallacy is a type of extension neglect
[4]
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[edit]Joint versus separate evaluation 

In some experimental demonstrations the conjoint option is evaluated separately from its basic option. In other words, one group of participants is asked to rank order the likelihood that 

Linda is a bank teller, a high school teacher, and several other options, and another group is asked to rank order whether Linda is a bank teller and active in the feminist movement versus 

the same set of options (without Linda is a bankteller as an option). In this type of demonstration different groups of subjects rank order Linda as a bank teller and active in the feminist 

movement more highly than Linda as a bank teller.
[3]

 

Separate evaluation experiments preceded the earliest joint evaluation experiments, and Kahneman and Tversky were surprised when the effect was still observed under joint evaluation.
[5]

 

In separate evaluation the term conjunction effect may be preferred.
[3]

 

[edit]Criticism of the Linda problem 

Critics such as Gerd Gigerenzer and Ralph Hertwig criticized the Linda problem on grounds such as the wording and framing. The question of the Linda problem may violate conversational 

maximsin that people assume that the question obeys the maxim of relevance. Gigerenzer argues that some of the terminology used have polysemous meanings, the alternatives of which 

he claimed were more "natural". He argues that the meaning of probable “what happens frequently”, corresponds to the mathematical probability people are supposed to be tested on, but 

the meanings of probable “what is plausible”, and “whether there is evidence” do not.
[6]

 The term "and" has even been argued to have relevant polysemous meanings.
[7]

 Many techniques 

have been developed to control for this possible misinterpretation (see Moro, 2009, Tentori & Crupi, 2012), but none of them has dissipated the effect. 

Many variations in wording of the Linda problem were studied by Tversky and Kahneman.
[3]

 If the first option is changed to obey conversational relevance, i.e., "Linda is a bank teller 

whether or not she is active in the feminist movement" the effect is decreased, but the majority (57%) of the respondents still commit the conjunction error. It has been reported that if the 

probability is changed to frequency format (see debiasing section below) the effect is reduced or eliminated. However, studies exist in which indistinguishable conjunction fallacy rates have 

been observed with stimuli framed in terms of probabilities versus frequencies (see, for example, Tentori, Bonini, & Osherson, 2004 or Weddell & Moro, 2008). 

The wording criticisms may be less applicable to the conjunction effect in separate evaluation.
[8]

 The "Linda problem" has been studied and criticized more than other types of 

demonstration of the effect (some described below).
[9]

 

[edit]Other demonstrations 

Policy experts were asked to rate the probability that the Soviet Union would invade Poland, and the United States would break off diplomatic relations, all in the following year. They rated 

it on average as having a 4% probability of occurring. Another group of experts was asked to rate the probability simply that the United States would break off relations with the Soviet 

Union in the following year. They gave it an average probability of only 1%.
[3]

 

In an experiment conducted in 1980, respondents were asked the following: 

Suppose Bjorn Borg reaches the Wimbledon finals in 1981. Please rank order the following outcomes from most to least likely. 

• Borg will win the match 

• Borg will lose the first set 

• Borg will lose the first set but win the match 

• Borg will win the first set but lose the match 



On average, participants rated "Borg will lose the first set but win the match" more highly than "Borg will lose the first set".
[3]

 In another experiment, participants were asked: 

Consider a regular six-sided die with four green faces and two red faces. The die will be rolled 20 times and the sequence of greens (G) and reds (R) will be recorded. You are asked to 

select one sequence, from a set of three, and you will win $25 if the sequence you choose appears on successive rolls of the die. 

1. RGRRR 

2. GRGRRR 

3. GRRRRR 

65% of participants chose the second sequence, though option 1 is contained within it and is shorter than the other options. In a version where the $25 bet was only hypothetical the results 

did not significantly differ. Tversky and Kahneman argued that sequence 2 appears "representative" of a chance sequence
[3]

 (compare to the clustering illusion). 

[edit]Debiasing 

Drawing attention to set relationships, using frequencies instead of probabilities and/or thinking diagrammatically sharply reduce the error in some forms of the conjunction fallacy.
[10]

 

In one experiment the question of the Linda problem was reformulated as follows: 

There are 100 persons who fit the description above (that is, Linda’s). How many of them are: 

• Bank tellers? __ of 100 

• Bank tellers and active in the feminist movement? __ of 100 

Whereas previously 85% of participants gave the wrong answer (bank teller and active in the feminist movement) in experiments done with this questioning none of the participants gave a 

wrong answer.
[11]

 

[edit]Notes 

1. ^ Gould (1988) 

2. ^ Tversky & Kahneman (1982, 1983) 

3. ^ a b c d e f g Tversky & Kahneman (1983) 

4. ^ Kahneman (2003) 

5. ^ Kahneman (2011) chapter 15 

6. ^ Gigerenzer (1996), Hertwig & Gigerenzer (1999) 

7. ^ Mellers, Hertwig & Kahneman (2001) 

8. ^ Gigerenzer (1996) 

9. ^ Kahneman (2011) ch. 15, Kahneman & Tversky (1996), Mellers, Hertwig & Kahneman (2001) 

10. ^ Tversky & Kahneman (1983), Gigerenzer (1991), Hertwig & Gigerenzer (1999), Mellers, Hertwig & Kahneman (2001) 

11. ^ Gigerenzer (1991) 
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Masked man fallacy 
From Wikipedia, the free encyclopedia 

 

 
It has been suggested that Intensional fallacy be merged into this article or section. (Discuss) Proposed since April 2011. 

The masked man fallacy is a fallacy of formal logic in which substitution of identical 

designators[clarification needed] in a true statement can lead to a false one. 

One form of the fallacy may be summarized as follows: 

• Premise 1: I know who X is. 

• Premise 2: I do not know who Y is. 

• Conclusion: Therefore, X is not Y. 

The problem arises because Premise 1 and Premise 2 can be simultaneously true even when X 

and Y refer to the same person. Consider the argument, "I know who my father is. I do not know 

who the thief is. Therefore, my father is not the thief." The premises may be true and the 

conclusion false if the father is the thief but the speaker does not know this about his father. Thus 

the argument is a fallacious one. 

The name of the fallacy comes from the example, "I do not know who the masked man is", which 

can be true even though the masked man is Jones, and I know who Jones is. 

If someone were to say, "I do not know the masked man," it implies, "If I do know the masked man, 

I do not know that he is the masked man." The masked man fallacy omits the implication. 

Note that the following similar argument is valid: 

• X is Z 



• Y is not Z 

• Therefore, X is not Y 

But this is because being something is different from knowing (or believing, etc.) something. 

[edit]See also 

• Identity of indiscernibles 

• Opaque context 

• Transitivity of identity 

[edit]References 

• Curtis, Gary N.. "The Masked Man Fallacy". The Fallacy Files. 
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Affirming a disjunct 
From Wikipedia, the free encyclopedia 

 

 

This article does not cite any references or sources. Please help improve this article by adding citations to reliable sources. Unsourced material 

may be challenged and removed. (November 2007) 

The formal fallacy of affirming a disjunct also known as the fallacy of the alternative 

disjunct or a false exclusionary disjunct occurs when a deductive argument takes the 

following logical form: 

A or B 



A 

Therefore, it is not the case that B 

Or in logical operators: 

 

 

 ¬  

Where  denotes a logical assertion. 
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[edit]Explanation 

The fallacy lies in concluding that one disjunct must be false because 

the other disjunct is true; in fact they may both be true because "or" is 

defined inclusively rather than exclusively. It is a fallacy 

of equivocation between the operations OR and XOR. 

Affirming the disjunct should not be confused with the valid argument 

known as the disjunctive syllogism. 

[edit]Example 

The following argument indicates the invalidity of affirming a disjunct: 

Max is a cat or Max is a mammal. 

Max is a cat. 

Therefore, Max is not a mammal. 

This inference is invalid. If Max is a cat then Max is also a 

mammal. (Remember "or" is defined in an inclusive 

sense not an exclusive sense.) 

The car is red or the car is large. 

The car is red. 

Therefore, the car is not large. 

The above example of an argument also 

demonstrates the fallacy. 



[edit]See also 

• Exclusive disjunction 

• Logical disjunction 

• Syllogistic fallacy 

[edit]External links 

• Fallacy files: affirming a disjunct 
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Logical disjunction 
From Wikipedia, the free encyclopedia 

 

"Disjunction" redirects here. For the logic gate, see OR gate. For separation of chromosomes, 

see Meiosis. For disjunctions in distribution, see Disjunct distribution. 

 

 

Venn diagram of  



 

 

Venn diagram of  

In logic and mathematics, or is a truth-functional operator also known as 

(inclusive) disjunction and alternation. The logical connective that represents this operator is 

also known as "or", and typically written as  or . The "or" operator produces a result of true 

whenever one or more of its operands are true. For example, in this context, "A or B" is true if A is 

true, or if B is true, or if both A and B are true. In grammar, or is a coordinating conjunction. 

The "or" operator differs from the exclusive or in that the latter returns False when both of its inputs 

are true, while "or" returns True. In ordinary language, outside of contexts such as formal logic, 

mathematics and programming, "or" sometimes has the meaning of "exclusive or". For example, 

"Please ring me or send an email" likely means "do one or the other, but not both". On the other 

hand, "Her grades are so good that she's either very bright or studies hard" allows for the 

possibility that the person is both bright and works hard. In other words, in ordinary language "or" 

can mean inclusive or exclusive or. Usually the intended meaning is clear from the context. 
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[edit]Notation 

Or is usually expressed with the prefix operator A, or with an infix operator. In mathematics and 

logic, the infix operator is usually ∨∨∨∨; in electronics, +; and in programming languages, | or or. 

Some programming languages have a related control structure, the short-circuit or, written ||, or 

else, etc. 

[edit]Definition 

Logical disjunction is an operation on two logical values, typically the values of two propositions, 

that produces a value of false if and only if both of its operands are false. More generally a 

disjunction is a logical formula that can have one or more literals separated only by ORs. A single 

literal is often considered to be a degenerate disjunction. 

The disjunctive identity is 0, which is to say that OR-ing an expression with 0 will never change the 

value of the expression. In keeping with the concept of vacuous truth, when disjunction is defined 

as an operator or function of arbitrary arity, the empty disjunction (OR-ing over an empty set of 

operands) is often defined as having the result 0. 

[edit]Truth table 

 

 

Disjunctions of the arguments on the left 

The false bits form a Sierpinski triangle 

The truth table of : 

INPUT OUTPUT 

A B A OR B 

0 0 0 

0 1 1 



1 0 1 

1 1 1 

[edit]Properties 

commutativity: yes 

           

 

         

 

associativity: yes 

  
 

           

 
  

 

 

 

         

 

         

 

 

 

distributivity: with various operations, especially with and 

  
 

           

 
 

 

 

 

 

         

 

         

 

 

 

[show]others 

idempotency: yes 

             

 

 

 

         

 

monotonicity: yes 

            

 
 

 

 

         

 

         

 

 

 

truth-preserving: yes 

When all inputs are true, the output is true. 

           

 

         

 

  (to be tested) 

falsehood-preserving: yes 

When all inputs are false, the output is false. 

           



 

         

 

(to be tested)   

Walsh spectrum: (3,-1,-1,-1) 

Nonlinearity: 1 (the function is bent) 

If using binary values for true (1) and false (0), then logical disjunction works almost like binary 

addition. The only difference is that , while . 

[edit]Symbol 

The mathematical symbol for logical disjunction varies in the literature. In addition to the word "or", 

and the formula "Apq", the symbol " ", deriving from the Latin word vel for "or", is commonly used 

for disjunction. For example: "A  B " is read as "A or B ". Such a disjunction is false if 

both A and B are false. In all other cases it is true. 

All of the following are disjunctions: 

 

 

 

The corresponding operation in set theory is the set-theoretic union. 

[edit]Applications in computer science 

 

 

OR logic gate 

Operators corresponding to logical disjunction exist in most programming languages. 

[edit]Bitwise operation 

Disjunction is often used for bitwise operations. Examples: 

• 0 or 0 = 0 

• 0 or 1 = 1 

• 1 or 0 = 1 

• 1 or 1 = 1 

• 1010 or 1100 = 1110 

The or operator can be used to set bits in a bit field to 1, by or-ing the field with a 

constant field with the relevant bits set to 1. For example, x = x | 

0b00000001 will force the final bit to 1 while leaving other bits unchanged. 



[edit]Logical operation 

Many languages distinguish between bitwise and logical disjunction by providing two 

distinct operators; in languages following C, bitwise disjunction is performed with the 

single pipe (|) and logical disjunction with the double pipe (||) operators. 

Logical disjunction is usually short-circuited; that is, if the first (left) operand 

evaluates to true then the second (right) operand is not evaluated. The logical 

disjunction operator thus usually constitutes a sequence point. 

Although in most languages the type of a logical disjunction expression is boolean 

and thus can only have the value true or false, in some (such 

as Python and JavaScript) the logical disjunction operator returns one of its operands: 

the first operand if it evaluates to a true value, and the second operand otherwise. 

[edit]Constructive disjunction 

The Curry–Howard correspondence relates a constructivist form of disjunction 

to tagged union types. 

[edit]Union 

The union used in set theory is defined in terms of a logical disjunction: x ∈ A ∪ B if 

and only if (x ∈ A) ∨ (x ∈ B). Because of this, logical disjunction satisfies many of 

the same identities as set-theoretic union, such as associativity, commutativity, 

distributivity, and de Morgan's laws. 

[edit]See also 

• Logical conjunction 

• Logical negation 

• Exclusive disjunction 

• Affirming a disjunct 

• Bitwise OR 

• Boolean algebra (logic) 

• Boolean algebra topics 

• Boolean domain 

• Boolean function 

• Boolean-valued function 

• Disjunctive syllogism 

• Disjunction elimination 

• Disjunction introduction 

• First-order logic 

• Fréchet inequalities 

• Logical graph 

• Logical value 

• Operation 

• Operator (programming) 

• OR gate 

• Propositional calculus 

[edit]Notes 

• Boole, closely following analogy with ordinary mathematics, premised, as a 

necessary condition to the definition of "x + y", that x and y were mutually 

exclusive. Jevons, and practically all mathematical logicians after him, 

advocated, on various grounds, the definition of "logical addition" in a form which 

does not necessitate mutual exclusiveness. 



[edit]External links 

• Hazewinkel, Michiel, ed. (2001), "Disjunction", Encyclopedia of 

Mathematics, Springer, ISBN 978-1-55608-010-4 

• Stanford Encyclopedia of Philosophy entry 

• Eric W. Weisstein. "Disjunction." From MathWorld--A Wolfram Web Resource 

[edit]Reference 
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Affirming the consequent 
From Wikipedia, the free encyclopedia 

 

 

This article does not cite any references or sources. Please help improve this article by adding citations to reliable sources. Unsourced material 

may be challenged and removed. (February 2012) 

Affirming the consequent, sometimes called converse error, is a formal fallacy, committed by 

reasoning in the form: 

1. If P, then Q. 

2. Q. 

3. Therefore, P. 

An argument of this form is invalid, i.e., the conclusion can be false even when statements 1 and 2 

are true. Since P was never asserted as the only sufficient condition for Q, other factors could 

account for Q (while P was false). 

The name affirming the consequent derives from the premise Q, which affirms the "then" clause of 

the conditional premise. 

[edit]Examples 

One way to demonstrate the invalidity of this argument form is with a counterexample with true 

premises but an obviously false conclusion. For example: 

If Bill Gates owns Fort Knox, then he is rich. 

Bill Gates is rich. 

Therefore, Bill Gates owns Fort Knox. 



Owning Fort Knox is not the only way to be rich. Any number of other ways exist to 

be rich. 

Arguments of the same form can sometimes seem superficially convincing, as in the 

following example: 

If I have the flu, then I have a sore throat. 

I have a sore throat. 

Therefore, I have the flu. 

But having the flu is not the only cause of a sore throat since many 

illnesses cause sore throat, such as the common cold or strep throat. 

The following is a more subtle version of the fallacy embedded into 

conversation. 

A: All Republicans are against gun control. 

B: That's not true. My uncle's against gun control and he's not a Republican. 

B attempts to falsify A's conditional statement ("if Republican 

then against gun control") by providing evidence he believes 

would contradict its implication. However, B's example of his 

uncle does not contradict A's statement, which says nothing 

about non-Republicans. What would be needed to disprove 

A's assertion are examples of Republicans who support gun 

control. 

[edit]See also 

• Modus ponens 

• Modus tollens 

• Post hoc ergo propter hoc 

• Denying the antecedent 

• Fallacy of the undistributed middle 

• Inference to the best explanation 

• ELIZA effect 

• Confusion of the inverse 

[edit]External links 

• http://www.fallacyfiles.org/afthecon.html 

Antecedent (logic) 
From Wikipedia, the free encyclopedia 



 

An antecedent is the first half of a hypothetical proposition. 

Examples: 

• If P, then Q. 

This is a nonlogical formulation of a hypothetical proposition. In this case, the antecedent is P, and 

the consequent is Q. In an implication, if  implies  then  is called the antecedent and is 

called the consequent.[1] 

• If X is a man, then X is mortal. 

"X is a man" is the antecedent for this proposition. 

• If men have walked on the moon, then I am the king of France. 

Here, "men have walked on the moon" is the antecedent. 

[edit]See also 

• Denying the antecedent (fallacy) 

[edit]References 

•  

1. ^ Sets, Functions and Logic - An Introduction to Abstract Mathematics, Keith Devlin, Chapman & Hall/CRC Mathematics, 3rd ed., 2004 

Consequent 
From Wikipedia, the free encyclopedia 

 

For other uses, see Consequence. 

A consequent is the second half of a hypothetical proposition. In the standard form of such a 

proposition, it is the part that follows "then". In an implication, if  implies  then  is called 

theantecedent and  is called the consequent.[1] 

Examples: 

• If P, then Q. 

Q is the consequent of this hypothetical proposition. 

• If X is a mammal, then X is an animal. 

Here, "X is an animal" is the consequent. 



• If computers can think, then they are alive. 

"They are alive" is the consequent. 

The consequent in a hypothetical proposition is not necessarily a consequence of the antecedent. 

• If monkeys are purple, then fish speak Klingon. 

"Fish speak Klingon" is the consequent here, but intuitively is not a consequence of (nor does it 

have anything to do with) the claim made in the antecedent that "monkeys are purple". 

[edit]See also 

• Antecedent (logic) 

[edit]References 

1. ^ Sets, Functions and Logic - An Introduction to Abstract Mathematics, Keith Devlin, Chapman & Hall/CRC Mathematics, 3rd ed., 2004 

Denying the antecedent 
From Wikipedia, the free encyclopedia 

 

Denying the antecedent, sometimes also called inverse error, is a formal fallacy, committed by 

reasoning in the form: 

If P, then Q. 

Not P. 

Therefore, not Q. 

Arguments of this form are invalid. Informally, this means that arguments of this form 

do not give good reason to establish their conclusions, even if their premises are true. 

The name denying the antecedent derives from the premise "not P", which 

denies the "if" clause of the conditional premise. 

One way to demonstrate the invalidity of this argument form is with a 

counterexample with true premises but an obviously false conclusion. For example: 

If Queen Elizabeth is an American citizen, then she is a human being. 

Queen Elizabeth is not an American citizen. 

Therefore, Queen Elizabeth is not a human being. 

That argument is obviously bad, but arguments of the same form can 

sometimes seem superficially convincing, as in the following example 

offered, with apologies for its lack of logical rigour, byAlan Turing in the 

article "Computing Machinery and Intelligence": 



If each man had a definite set of rules of conduct by which he regulated 

his life he would be no better than a machine. But there are no such 

rules, so men cannot be machines.[1] 

However, men could still be machines that do not follow a definite set 

of rules. Thus this argument (as Turing intends) is invalid. 

It is possible that an argument that denies the antecedent could be 

valid, if the argument instantiates some other valid form. For example, 

if the claims P and Q express the same proposition, then the argument 

would be trivially valid, as it would beg the question. In everyday 

discourse, however, such cases are rare, typically only occurring when 

the "if-then" premise is actually an "if and only if" claim (i.e., 

a biconditional/equality). For example: 

If I am President of the United States, then I can veto Congress. 

I am not President. 

Therefore, I cannot veto Congress. 

The above argument is not valid, but would be if the first 

premise ended thus: "...and if I can veto Congress, then I 

am the U.S. President" (as is in fact true). More to the 

point, the validity of the new argument stems not from 

denying the antecedent, but denying the consequent. 

[edit]See also 

• Affirming the consequent 

• Modus ponens 

• Modus tollens 

• Necessary and sufficient conditions 

• To His Coy Mistress 

[edit]References 

1. ^ Turing, Alan (October 1950), "Computing Machinery and Intelligence", Mind LIX (236): 433–

460, doi:10.1093/mind/LIX.236.433, ISSN 0026-4423, retrieved 2008-08-18 

[edit]External links 

• FallacyFiles.org: Denying the Antecedent 

• safalra.com: Denying The Antecedent 

Indicative conditional 



From Wikipedia, the free encyclopedia 

 

In natural languages, an indicative conditional[1][2] is the logical operation given by statements of 

the form "If A then B". Unlike the material conditional, an indicative conditional does not have a 

stipulated definition. The philosophical literature on this operation is broad, and no clear consensus 

has been reached. 
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[edit]Discrepancies between the material conditional and the indicative conditional 

The material conditional does not always function in accordance with everyday if-then reasoning. 

Therefore there are drawbacks with using the material conditional to represent if-then statements. 

One problem is that the material conditional allows implications to be true even when the 

antecedent is irrelevant to the consequent. For example, it's commonly accepted that the sun is 

made of gas, on one hand, and that 3 is a prime number, on the other. The standard definition of 

implication allows us to conclude that, since the sun is made of gas, 3 is a prime number. This is 

arguably synonymous to the following: the sun's being made of gas makes 3 be a prime number. 

Many people intuitively think that this is false, because the sun and the number three simply have 

nothing to do with one another. Logicians have tried to address this concern by developing 

alternative logics, e.g., relevant logic. 

For a related problem, see vacuous truth. 

Another issue is that the material conditional is not designed to deal with counterfactuals and other 

cases that people often find in if-then reasoning. This has inspired people to develop modal logic. 

A further problem is that the material conditional is such that P AND ¬P → Q, regardless of what Q 

is taken to mean. That is, a contradiction implies that absolutely everything is true. Logicians 

concerned with this have tried to develop paraconsistent logics. 

[edit]Psychology and indicative conditionals 

Most behavioral experiments on conditionals in the psychology of reasoning have been carried out 

with indicative conditionals, causal conditionals, and counterfactual conditionals. People readily 

make the modus ponens inference, that is, given if A then B, and given A, they conclude B, but 



only about half of participants in experiments make the modus tollens inference, that is, given if A 

then B, and given not-B, only about half of participants conclude not-A, the remainder say that 

nothing follows (Evans et al., 1993). When participants are given counterfactual conditionals, they 

make both the modus ponens and the modus tollens inferences (Byrne, 2005). 

[edit]See also 

 

Philosophy portal 

• Material conditional 

• Counterfactual conditional 

• Logical consequence 

• Strict conditional 

[edit]References 

1. ^ Stalnaker, R, Philosophia (1975) 

2. ^ Ellis, B, Australasian Journal of Philosophy (1984) 

[edit]Further reading 

• Byrne, R.M.J. (2005). The Rational Imagination: How People Create Counterfactual 

Alternatives to Reality. Cambridge, MA: MIT Press. 

• Edgington, Dorothy. (2006). "Conditionals". The Stanford Encyclopedia of Philosophy, 

Edward Zalta (ed.). http://plato.stanford.edu/entries/conditionals/. 

• Evans, J. St. B. T., Newstead, S. and Byrne, R. M. J. (1993). Human Reasoning: The 

Psychology of Deduction. Hove, Psychology Press. 

 

Existential fallacy 
From Wikipedia, the free encyclopedia 

 

The existential fallacy, or existential instantiation, is a formal fallacy. In the existential fallacy, we presuppose that a class has members when we are not supposed to do so; that is, 

when we should not assume existential import. 

An existential fallacy is committed in a medieval categorical syllogism because it has two universal premises and a particular conclusion with no assumption that at least one member of the 

class exists, which is not established by the premises. 

In modern logic, the presupposition that a class has members is seen as unacceptable. In 1905, Bertrand Russell wrote an essay entitled "The Existential Import of Proposition", in which 

he called this Boolean approach "Peano's interpretation". 

The fallacy does not occur in enthymemes, where hidden premises required to make the syllogism valid assume the existence of at least one member of the class. 

One central concern of the Aristotelian tradition in logic is the theory of the categorical syllogism. This is the theory of two-premised arguments in which the premises and conclusion share 

three terms among them, with each proposition containing two of them. It is distinctive of this enterprise that everybody agrees on which syllogisms are valid. The theory of the syllogism 

partly constrains the interpretation of the forms. For example, it determines that the A form has existential import, at least if the I form does. For one of the valid patterns (Darapti) is: 

Every C is B 

Every C is A 

So, some A is B 



This is invalid if the A form lacks existential import, and valid if it has existential import. It is held to be valid, and so we know how the A form is to be interpreted. 

One then naturally asks about the O form; what do the syllogisms tell us about it? The answer is that they tell us nothing. This is because Aristotle did not discuss 

weakened forms of syllogisms, in which one concludes a particular proposition when one could already conclude the corresponding universal. For example, he 

does not mention the form: 

No C is B 

Every A is C 

So, some A is not B 

If people had thoughtfully taken sides for or against the validity of this form, that would clearly be relevant to the understanding of 

the O form. But the weakened forms were typically ignored.
[1]

 

—Terence Parsons, The Stanford Encyclopedia of Philosophy 

[edit]See also 

• Vacuous truth 

[edit]References 

1. ^ Parsons, Terence (2012). "The Traditional Square of Opposition". In Edward N. Zalta. The Stanford Encyclopedia of Philosophy (Fall 

2012 ed.). 3-4. 

[edit]External links 

• Fallacy files: existential fallacy 

• FOLDOC: existential fallacy 

 

Syllogistic fallacy 
From Wikipedia, the free encyclopedia 

 

Syllogistic fallacies are formal fallacies that occur in syllogisms. They include: 

Any syllogism type (other than polysyllogism and disjunctive): 

• fallacy of four terms 

Occurring in categorical syllogisms: 

• related to affirmative or negative premises: 

• affirmative conclusion from a negative premise 

• fallacy of exclusive premises 

• negative conclusion from affirmative premises 

• existential fallacy 

• fallacy of the undistributed middle 

• illicit major 

• illicit minor 

• fallacy of necessity 

Occurring in disjunctive syllogisms: 



• affirming a disjunct 

Occurring in statistical syllogisms (dicto simpliciter fallacies): 

• accident 

• converse accident 

[edit]External links 

• Fallacy files: Syllogistic fallacy 

• Online Syllogistic Machine An interactive syllogistic machine for exploring all the fallacies, 

figures, terms, and modes of syllogisms. 

Syllogism 
From Wikipedia, the free encyclopedia 

  (Redirected from Syllogisms) 

 

A syllogism (Greek: συλλογισµός – syllogismos – "conclusion," "inference") is a kind of logical 

argument in which one proposition (the conclusion) is inferred from two or more others 

(thepremises) of a specific form. In antiquity, two rival theories of the syllogism existed: Aristotelian 

syllogistic and Stoic syllogistic.[1] 

Aristotle defines the syllogism as "a discourse in which certain (specific) things having been 

supposed, something different from the things supposed results of necessity because these things 

are so." [2] 

Despite this very general definition, in the Prior Analytics Aristotle limits himself to categorical 

syllogisms, which consist of three categorical propositions.[3] These included 

categorical modalsyllogisms.[4] From the Middle Ages onwards, "categorical syllogism" and 

"syllogism" were mostly used interchangeably, and the present article is concerned with this 

traditional use of "syllogism" only. The syllogism was at the core of traditional deductive reasoning, 

where facts are determined by combining existing statements, in contrast to inductive 

reasoning where facts are determined by repeated observations. 

Within academic contexts, the syllogism was superseded by first-order predicate logic following the 

work of Gottlob Frege, in particular his Begriffsschrift (Concept Script) (1879), but syllogisms 

remain useful in some circumstances, and for general-audience introductions to logic.[5][6] 
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[edit]Basic structure 

A categorical syllogism consists of three parts: 

• Major premise 

• Minor premise 

• Conclusion 

Each part is a categorical proposition, and each categorical proposition contains two categorical 

terms.[7] In Aristotle, each of the premises is in the form "All A are B," "Some A are B", "No A are B" 

or "Some A are not B", where "A" is one term and "B" is another. "All A are B," and "No A are B" 

are termed universal propositions; "Some A are B" and "Some A are not B" are 

termedparticular propositions. More modern logicians allow some variation. Each of the premises 

has one term in common with the conclusion: in a major premise, this is the major term (i.e., the 

predicate of the conclusion); in a minor premise, it is the minor term (the subject) of the conclusion. 

For example: 

Major premise: All humans are mortal. 



Minor premise: All Greeks are humans. 

Conclusion: All Greeks are mortal. 

Each of the three distinct terms represents a category. In the above 

example, humans, mortal, and Greeks. Mortal is the major term, Greeks the minor 

term. The premises also have one term in common with each other, which is known 

as the middle term; in this example, humans. Both of the premises are universal, as 

is the conclusion. 

Major premise: All mortals die. 

Minor premise: Some mortals are men. 

Conclusion: Some men die. 

Here, the major term is die, the minor term is men, and the middle term 

is mortals. The major premise is universal; the minor premise and the 

conclusion are particular. 

A sorites is a form of argument in which a series of incomplete 

syllogisms is so arranged that the predicate of each premise forms the 

subject of the next until the subject of the first is joined with the 

predicate of the last in the conclusion. For example, if one argues that 

a given number of grains of sand does not make a heap and that an 

additional grain does not either, then to conclude that no additional 

amount of sand would make a heap is to construct a sorites argument. 

Types of syllogism 

 

 

Relationships between the four types of propositions in the square of opposition 

 



(Black areas are empty, 

red areas are nonempty.) 

There are infinitely many possible syllogisms, but only a finite number of logically distinct types, which we classify and enumerate below. Note that the syllogism above has the abstract 

form: 

Major premise: All M are P. 

Minor premise: All S are M. 

Conclusion: All S are P. 

(Note: M – Middle, S – subject, P – predicate. See below for more detailed explanation.) 

The premises and conclusion of a syllogism can be any of four types, which are labeled by letters
[8]

 as follows. The meaning of the letters is given by the table: 

 code  quantifier  subject  copula  predicate  type  example 

 a  All  S  are  P  universal affirmatives  All humans are mortal. 

 e  No  S  are  P  universal negatives  No humans are perfect. 

 i  Some  S  are  P  particular affirmatives  Some humans are healthy. 

 o  Some  S  are not  P  particular negatives  Some humans are not clever. 

In Analytics, Aristotle mostly uses the letters A, B and C (actually, the Greek letters alpha, beta and gamma) as term place holders, rather than giving concrete 

examples, an innovation at the time. It is traditional to use is rather than are as the copula, hence All A is B rather than All As are Bs. It is traditional and 

convenient practice to use a, e, i, o as infix operators to enable the categorical statements to be written succinctly thus: 

Form Shorthand 

All A is B AaB 

No A is B AeB 

Some A is B AiB 

Some A is not B AoB 

The letter S is the subject of the conclusion, P is the predicate of the conclusion, and M is the middle term. The major premise links M with P and the minor 

premise links M with S. However, the middle term can be either the subject or the predicate of each premise where it appears. The differing positions of the major, 

minor, and middle terms gives rise to another classification of syllogisms known as the figure. Given that in each case the conclusion is S-P, the four figures are: 

  Figure 1  Figure 2  Figure 3  Figure 4 

Major premise:  M–P  P–M  M–P  P–M 

Minor premise:  S–M  S–M  M–S  M–S 

(Note, however, that, following Aristotle's treatment of the figures, some logicians—e.g., Peter Abelard and John Buridan—reject the fourth figure as a figure 

distinct from the first. See entry on thePrior Analytics.) 

Putting it all together, there are 256 possible types of syllogisms (or 512 if the order of the major and minor premises is changed, though this makes no difference 

logically). Each premise and the conclusion can be of type A, E, I or O, and the syllogism can be any of the four figures. A syllogism can be described briefly by 

giving the letters for the premises and conclusion followed by the number for the figure. For example, the syllogism BARBARA above is AAA-1, or "A-A-A in the 

first figure". 

The vast majority of the 256 possible forms of syllogism are invalid (the conclusion does not follow logically from the premises). The table below shows the valid 

forms. Even some of these are sometimes considered to commit the existential fallacy, meaning they are invalid if they mention an empty category. These 

controversial patterns are marked in italics. 

Figure 1 Figure 2 Figure 3 Figure 4 

Barbara Cesare Datisi Calemes 

Celarent Camestres Disamis Dimatis 

Darii Festino Ferison Fresison 

Ferio Baroco Bocardo Calemos 

Barbari Cesaro Felapton Fesapo 

Celaront Camestros Darapti Bamalip 

The letters A, E, I, O have been used since the medieval Schools to form mnemonic names for the forms as follows: 'Barbara' stands for AAA, 'Celarent' for EAE, 

etc. 

Next to each premise and conclusion is a shorthand description of the sentence. So in AAI-3, the premise "All squares are rectangles" becomes "MaP"; the 

symbols mean that the first term ("square") is the middle term, the second term ("rectangle") is the predicate of the conclusion, and the relationship between the 

two terms is labeled "a" (All M are P). 



The following table shows all syllogisms that are essentially different. The similar syllogisms share actually the same premises, just written in a different way. For 

example "Some pets are kittens" (SiM in Darii) could also be written as "Some kittens are pets" (MiS is Datisi). 

In the Venn diagrams, the black areas indicate no elements, and the red areas indicate at least one element. 

Examples 

 
Barbara (AAA-1) 

   All men are mortal. (MaP) 

   All Greeks are men. (SaM) ∴ All Greeks are mortal. (SaP 

 
Celarent (EAE-1) 

Similar: Cesare (EAE-2) 

   No reptiles have fur. (MeP) 

   All snakes are reptiles. (SaM) ∴ No snakes have fur. (SeP) 

 
Calemes (AEE-4) 

Darii (AII-1) 

Similar: Datisi (AII-3) 

   All rabbits have fur. (MaP) 

   Some pets are rabbits. (SiM) ∴ Some pets have fur. (SiP) 

Dimatis (IAI-4) 

Ferio (EIO-1) 

Similar: Festino (EIO-2), Ferison (EIO-3), Fresison (EIO-4) 

   No homework is fun. (MeP) 

   Some reading is homework. (SiM) ∴ Some reading is not fun. (SoP) 

 
Baroco (AOO-2) 

   All informative things are useful. (PaM) 

   Some websites are not useful. (SoM) ∴ Some websites are not informative. (SoP) 

 
Bocardo (OAO-3) 

   Some cats have no tails. (MoP) 

   All cats are mammals. (MaS) ∴ Some mammals have no tails. (SoP) 

 
Barbari (AAI-1) 

   All men are mortal. (MaP) 

   All Greeks are men. (SaM) ∴ Some Greeks are mortal. (SiP) 

 
Bamalip (AAI-4) 



Celaront (EAO-1) 

Similar: Cesaro (EAO-2) 

   No reptiles have fur. (MeP) 

   All snakes are reptiles. (SaM) ∴ Some snakes have no fur. (SoP) 

 
Camestros (AEO-2) 

Similar: Calemos (AEO-4) 

   All horses have hooves. (PaM) 

   No humans have hooves. (SeM) ∴ Some humans are not horses. (SoP) 

 
Felapton (EAO-3) 

Similar: Fesapo (EAO-4) 

   No flowers are animals. (MeP) 

   All flowers are plants. (MaS) ∴ Some plants are not animals. (SoP) 

Darapti (AAI-3) 

   All squares are rectangles. (MaP) 

   All squares are rhombs. (MaS) ∴ Some rhombs are rectangles. (SiP 

 
Table of all syllogisms 

This table shows all 24 valid syllogisms, represented by Venn diagrams. 

(9 of them, on the right side of the table, require that one category must not be empty.) 

Syllogisms of the same type are in the same row, and very similar syllogisms are in the same column. 

 

1  

Barbara  

Celarent  

Darii  

Ferio  



Barbari  

Celaront2  

Cesare  

Camestres  

Festino  

Baroco  

Cesaro  

Camestros3  

Datisi  

Disamis  

Ferison  

Bocardo  

Felapton  



Darapti4  

Calemes  

Dimatis  

Fresison  

Calemos  

Fesapo  
Bamalip 

 
Terms in syllogism 

We may, with Aristotle, distinguish singular terms such as Socrates and general terms such as Greeks. Aristotle further distinguished (a) terms that could be the subject of predication, 

and (b) terms that could be predicated of others by the use of the copula (is are). (Such a predication is known as a distributive as opposed to non-distributive as in Greeks are numerous. It 

is clear that Aristotle's syllogism works only for distributive predication for we cannot reason All Greeks are animals, animals are numerous, therefore All Greeks are numerous.) In 

Aristotle's view singular terms were of type (a) and general terms of type (b). Thus Men can be predicated of Socrates but Socrates cannot be predicated of anything. Therefore to enable a 

term to be interchangeable — that is to be either in the subject or predicate position of a proposition in a syllogism — the terms must be general terms, or categorical terms as they came to 

be called. Consequently the propositions of a syllogism should be categorical propositions (both terms general) and syllogisms employing just categorical terms came to be called 

categorical syllogisms. 

It is clear that nothing would prevent a singular term occurring in a syllogism — so long as it was always in the subject position — however such a syllogism, even if valid, would not be a 

categorical syllogism. An example of such would be Socrates is a man, All men are mortal, therefore Socrates is mortal. Intuitively this is as valid as All Greeks are men, all men are mortal 
therefore all Greeks are mortals. To argue that its validity can be explained by the theory of syllogism it would be necessary to show that Socrates is a man is the equivalent of a categorical 

proposition. It can be argued Socrates is a man is equivalent to All that are identical to Socrates are men, so our non-categorical syllogism can be justified by use of the equivalence above 

and then citing BARBARA. 

[edit]Existential import 

If a statement includes a term so that the statement is false if the term has no instances (is not instantiated) then the statement is said to entail existential import with respect to that term. In 

particular, a universal statement of the form All A is B has existential import with respect to A if All A is B is false if there are no As. 

The following problems arise: 

(a) In natural language and normal use, which statements of the forms All A is B, No A is B, Some A is B and Some A is not B have existential import and with respect to 

which terms? 

(b) In the four forms of categorical statements used in syllogism, which statements of the form AaB, AeB, AiB and AoB have existential import and with respect to which 

terms? 

(c) What existential imports must the forms AaB, AeB, AiB and AoB have for the square of opposition be valid? 

(d) What existential imports must the forms AaB, AeB, AiB and AoB have to preserve the validity of the traditionally valid forms of syllogisms? 

(e) Are the existential imports required to satisfy (d) above such that the normal uses in natural languages of the forms All A is B, No A is B, Some A is B and Some A is not 

B are intuitively and fairly reflected by the categorical statements of forms Ahab, Abe, Ail and Alb? 

For example, if it is accepted that AiB is false if there are no As and AaB entails AiB, then AiB has existential import with respect to A, and so 

does AaB. Further, if it is accepted that AiB entails BiA, then AiB and AaB have existential import with respect to B as well. Similarly, if AoB is 

false if there are no As, and AeB entails AoB, and AeB entails BeA (which in turn entails BoA) then both AeB and AoB have existential import 

with respect to both A and B. It follows immediately that all universal categorical statements have existential import with respect to both terms. If 



AaB and AeB is a fair representation of the use of statements in normal natural language of All A is B and No A is B respectively, then the 

following example consequences arise: 

"All flying horses are mythological" is false if there are not flying horses. 

If "No men are fire-eating rabbits" is true, then "There are fire-eating rabbits" is false. 

and so on. 

If it is ruled that no universal statement has existential import then the square of opposition fails in several respects (e.g. AaB 

does not entail AiB) and a number of syllogisms are no longer valid (e.g. BaC,AaB->AiC). 

These problems and paradoxes arise in both natural language statements and statements in syllogism form because of 

ambiguity, in particular ambiguity with respect to All. If "Fred claims all his books were Pulitzer Prize winners", is Fred claiming 

that he wrote any books? If not, then is what he claims true? Suppose Jane says none of her friends are poor; is that true if she 

has no friends? The first-order predicate calculus avoids the problems of such ambiguity by using formulae that carry no 

existential import with respect to universal statements; existential claims have to be explicitly stated. Thus natural language 

statements of the forms All A is B, No A is B, Some A is B and Some A is not B can be exactly represented in first order 

predicate calculus in which any existential import with respect to terms A and/or B is made explicitly or not made at all. 

Consequently the four forms AaB, AeB, AiB and AoB can be represented in first order predicate in every combination of 

existential import, so that it can establish which construal, if any, preserves the square of opposition and the validly of the 

traditionally valid syllogism. Strawson claims that such a construal is possible, but the results are such that, in his view, the 

answer to question (e) above is no. 

[edit]Syllogism in the history of logic 

Main article: History of Logic 

The Aristotelian syllogism dominated Western philosophical thought from the 3rd Century to the 17th Century. At that time, Sir 

Francis Bacon rejected the idea of syllogism and deductive reasoning by asserting that it was fallible and illogical.
[9]

 Bacon 

offered a more inductive approach to logic in which experiments were conducted and axioms were drawn from the 

observations discovered in them. 

In the 19th Century, modifications to syllogism were incorporated to deal with disjunctive ("A or B") and conditional ("if A then 

B") statements. Kant famously claimed, in Logic (1800), that logic was the one completed science, and that Aristotelian logic 

more or less included everything about logic there was to know. (This work is not necessarily representative of Kant's mature 

philosophy, which is often regarded as an innovation to logic itself.) Though there were alternative systems of logic such 

as Avicennian logic or Indian logic elsewhere, Kant's opinion stood unchallenged in the West until 1879 when Frege published 

his Begriffsschrift (Concept Script). This introduced a calculus, a method of representing categorical statements — and 

statements that are not provided for in syllogism as well — by the use of quantifiers and variables. 

This led to the rapid development of sentential logic and first-order predicate logic, subsuming syllogistic reasoning, which was, 

therefore, after 2000 years, suddenly considered obsolete by many. The Aristotelian system is explicated in modern fora of 

academia primarily in introductory material and historical study. 

One notable exception to this modern relegation is the continued application of Aristotelian logic by officials of 

the Congregation for the Doctrine of the Faith, and the Apostolic Tribunal of theRoman Rota, which still requires that 

arguments crafted by Advocates be presented in syllogistic format. 

[edit]Syllogistic fallacies 

See also: Syllogistic fallacy 

People often make mistakes when reasoning syllogistically.
[10]

 

For instance, from the premises some A are B, some B are C, people tend to come to a definitive conclusion that therefore 

some A are C.
[11][12]

 However, this does not follow according to the rules of classical logic. For instance, while some cats (A) are 

black things (B), and some black things (B) are televisions (C), it does not follow from the parameters that some cats (A) are 

televisions (C). This is because first, the mood of the syllogism invoked is illicit (III), and second, the supposition of the middle 

term is variable between that of the middle term in the major premise, and that of the middle term in the minor premise (not all 

"some" cats are by necessity of logic the same "some black things"). 

Determining the validity of a syllogism involves determining the distribution of each term in each statement, meaning whether 

all members of that term are accounted for. 

In simple syllogistic patterns, the fallacies of invalid patterns are: 

• Undistributed middle: Neither of the premises accounts for all members of the middle term, which consequently fails to link 

the major and minor term. 

• Illicit treatment of the major term: The conclusion implicates all members of the major term (P — meaning the proposition 

is negative); however, the major premise does not account for them all (i.e., P is either an affirmative predicate or a 

particular subject there). 

• Illicit treatment of the minor term: Same as above, but for the minor term (S — meaning the proposition is universal) and 

minor premise (where S is either a particular subject or an affirmative predicate). 

• Exclusive premises: Both premises are negative, meaning no link is established between the major and minor terms. 

• Affirmative conclusion from a negative premise: If either premise is negative, the conclusion must also be. 

• Negative conclusion from affirmative premises: If both premises are affirmative, the conclusion must also be. 

• Existential fallacy: This is a more controversial one. If both premises are universal, i.e. "All" or "No" statements, one school 

of thought says they do not imply the existence of any members of the terms. In this case, the conclusion cannot be 

existential; i.e. beginning with "Some". Another school of thought says that affirmative statements (universal or 

particular) do imply the subject's existence, but negatives do not. A third school of thought says that the any type of 

proposition may or may not involve the subject's existence, and though this may condition the conclusion, it does not 

affect the form of the syllogism. 

[edit]See also 

 

Logic portal 



• Buddhist logic 

• Enthymeme 

• Other types of syllogism: 

• Disjunctive syllogism 

• Hypothetical syllogism 

• Polysyllogism 

• Prosleptic syllogism 

• Quasi-syllogism 

• Statistical syllogism 

• Syllogistic fallacy 

• The False Subtlety of the Four Syllogistic Figures 

• Venn diagram 
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6. ^ Zegarelli, Mark (2010). Logic for Dummies, John Wiley & Sons, ISBN 9781118053072 

7. ^ "Philosophical Dictionary: Caird-Catharsis". Philosophypages.com. 2002-08-08. Retrieved 2009-12-14. 

8. ^ According to Copi, p. 127: 'The letter names are presumed to come from the Latin words "AffIrmo" and "nEgO," which 

mean "I affirm" and "I deny," respectively; the first capitalized letter of each word is for universal, the second for particular' 

9. ^ Bacon, Francis. The Great Instauration, 1620 
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Affirmative conclusion from a negative premise 
From Wikipedia, the free encyclopedia 

 

Affirmative conclusion from a negative premise (illicit negative) is a formal fallacy that is 

committed when a categorical syllogism has a positive conclusion, but one or two negative 

premises. 

For example: 

No fish are dogs, and no dogs can fly, therefore all fish can fly. 

The only thing that can be properly inferred from these premises is that some things that are 

not fish cannot fly, provided that dogs exist. 

Or: 

We don't read that trash. People who read that trash don't appreciate real literature. 

Therefore, we appreciate real literature. 

This could be illustrated mathematically as 

If A ⊄ B and B ⊄ C then A ⊂ C. 

It is a fallacy because any valid forms of categorical syllogism that assert a negative 

premise must have a negative conclusion. 

[edit]See also 

• Negative conclusion from affirmative premises, in which a syllogism is invalid 

because the conclusion is negative yet the premises are affirmative 

• Fallacy of exclusive premises, in which a syllogism is invalid because both 

premises are negative 



[edit]References 

• The Fallacy Files: Affirmative Conclusion from a Negative Premiss 

Fallacy of exclusive premises 
From Wikipedia, the free encyclopedia 

 

The fallacy of exclusive premises is a syllogistic fallacy committed in a categorical syllogism that 

is invalid because both of its premises are negative. 

Example of an EOO-4 invalid proposition: 

E Proposition: No mammals are fish. 

O Proposition: Some fish are not whales. 

O Proposition: Therefore, some whales are not mammals. 

[edit]See also 

• affirmative conclusion from a negative premise, in which a syllogism is invalid 

because the conclusion is affirmative yet one of the premises is negative 

• negative conclusion from affirmative premises, in which a syllogism is invalid 

because the conclusion is negative yet the premises are affirmative 

[edit]External links 

• Syllogistic Fallacies: Exclusive Premisses 

• Stephen Downes Guide to the Logical Fallacies: Exclusive Premises 

Fallacy of four terms 
From Wikipedia, the free encyclopedia 

 

The fallacy of four terms (Latin: quaternio terminorum) is the formal fallacy that occurs when 

a syllogism has four (or more) terms rather than the requisite three. This form of argument is 

thusinvalid. 
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[edit]Explanation 

Categorical syllogisms always have three terms: 

Major premise: All fish have fins. 

Minor premise: All goldfish are fish. 

Conclusion: All goldfish have fins. 

Here, the three terms are: "goldfish", "fish", and "fins". 

Using four terms invalidates the syllogism: 

Major premise: All fish have fins. 

Minor premise: All goldfish are fish. 

Conclusion: All humans have fins. 

The premises do not connect "humans" with "fins", so the reasoning is invalid. Notice that there are four terms: "fish", "fins", "goldfish" 

and "humans". Two premises are not enough to connect four different terms, since in order to establish connection, there must be one 

term common to both premises. 

In everyday reasoning, the fallacy of four terms occurs most frequently by equivocation: using the same word or phrase but with a 

different meaning each time, creating a fourth term even though only three distinct words are used: 

Major premise: Nothing is better than eternal happiness. 

Minor premise: A ham sandwich is better than nothing. 

Conclusion: A ham sandwich is better than eternal happiness. 

The word "nothing" in the example above has two meanings, as presented: "nothing is better" means the 

thing being named has the highest value possible; "better than nothing" only means that the thing being 

described has some value. Therefore, "nothing" acts as two different words in this example, thus creating the 

fallacy of four terms. 

Another example of equivocation, a more tricky one: 

Major premise: The pen touches the paper. 

Minor premise: The hand touches the pen. 

Conclusion: The hand touches the paper. 

This is more clear if one uses "is touching" instead of "touches". It then becomes 

clear that "touching the pen" is not the same as "the pen", thus creating four terms: 

"the hand", "touching the pen", "the pen", "touching the paper". A correct form of 

this statement would be: 

Major premise: All that touches the pen, touches the paper. 

Minor premise: The hand touches the pen. 

Conclusion: The hand touches the paper. 

Now the term "the pen" has been eliminated, leaving 

three terms. [note: this argument is now valid but 

nonsensical because the major premise is untrue] 

The fallacy of four terms also applies to syllogisms that 

contain five or six terms.
[1] 

 

 

Reducing terms 

Sometimes a syllogism that is apparently fallacious because it is stated with more than three terms can be translated into an equivalent, valid 

three term syllogism.[2] For example: 

Major premise: No humans are immortal. 

Minor premise: All Greeks are people. 

Conclusion: All Greeks are mortal. 



This EAE-1 syllogism apparently has five terms: "humans", "people", "immortal", "mortal", and "Greeks". However it can be 

rewritten as a standard form AAA-1 syllogism by first substituting the synonymous term "humans" for "people" and then by 

reducing the complementary term "immortal" in the first premise using the immediate inference known as obversion (that is, 

"No humans are immortal." is equivalent to "All humans are mortal.").[3] 

[edit]Classification 

The fallacy of four terms is a syllogistic fallacy. Types of syllogism to which it applies include statistical 

syllogism, hypothetical syllogism, and categorical syllogism, all of which must have exactly three terms. Because it applies to 

the argument's form, as opposed to the argument's content, it is classified as a formal fallacy. 

Equivocation of the middle term is a frequently cited source of a fourth term being added to a syllogism; both of the 

equivocation examples above affect the middle term of the syllogism. Consequently this common error itself has been given 

its own name: the fallacy of the ambiguous middle.[4] An argument that commits the ambiguous middle fallacy blurs the line 

between formal and informal (material) fallacies, however it is usually considered an informal fallacy because the argument's 

form appears valid.[5] 
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[edit]External links 

• Atheismweb: Fallacy of four terms, atheism.about.com 

• Fallacy of the Four Terms (quaternio terminorum), onegoodmove.org 

• The Four Term Fallacy, fallacyfiles.org 

• Ambiguous Middle Term, fallacyfiles.org 

Illicit major 
From Wikipedia, the free encyclopedia 

 

Illicit major is a formal fallacy committed in a categorical syllogism that is invalid because 

its major term is undistributed in the major premise but distributed in the conclusion. 

This fallacy has the following argument form: 

1. All A are B 

2. No C are A 

3. Therefore, no C are B 

Example: 

1. All dogs are mammals 

2. No cats are dogs 

3. Therefore, no cats are mammals 

In this argument, the major term is "mammals". This is distributed in the conclusion (the last 

statement) because we are making a claim about a property of all mammals: that they are not cats. 

However, it is not distributed in the major premise (the first statement) where we are only talking 

about a property of some mammals: Only some mammals are dogs. 



The error is in assuming that the converse of the first statement (that all mammals are dogs) is 

also true. 

However, an argument in the following form differs from the above, and is valid: 

1. All A are B 

2. No B are C 

3. Therefore, no C are A 

[edit]See also 

• Illicit minor 

• Syllogistic fallacy 

[edit]External links 

• Illicit Major The Fallacy Files 

This article was originally based on material from the Free On-line Dictionary of 

Philosophy, which is licensed under the GFDL. 

Illicit minor 

From Wikipedia, the free encyclopedia 

 

Illicit minor is a formal fallacy committed in a categorical syllogism that is invalid because its minor term is undistributed in the minor 

premise but distributed in the conclusion. 

This fallacy has the following argument form: 

All A are B. 

All A are C. 

Therefore, all C are B. 

Example: 

All cats are felines. 

All cats are mammals. 

Therefore, all mammals are felines. 

 

The minor term here is mammal, which is not distributed in the minor premise "All cats are mammals," 

because this premise is only defining a property of possibly some mammals (i.e., that they're cats.) 

However, in the conclusion "All mammals are felines," mammal is distributed (it is talking 

about all mammals being felines). It is shown to be false by any mammal that is not afeline; for example, 

a dog. 

Example: 

Pie is good. 

Pie is unhealthy. 

Thus, all good things are unhealthy. 

 



[edit]See also 

• Illicit major 

• Syllogistic fallacy 

This article was originally based on material from the Free On-line Dictionary of Philosophy, which is licensed under the GFDL. 

Negative conclusion from affirmative premises 
From Wikipedia, the free encyclopedia 

 

Negative conclusion from affirmative premises is a syllogistic fallacy committed when 

a categorical syllogism has a negative conclusion yet both premises are affirmative. The inability of 

affirmative premises to reach a negative conclusion is usually cited as one of the basic rules of 

constructing a valid categorical syllogism. 

Statements in syllogisms can be identified as the following forms: 

• a: All A is B. (affirmative) 

• e: No A is B. (negative) 

• i: Some A is B. (affirmative) 

• o: Some A is not B. (negative) 

The rule states that a syllogism in which both premises are of form a or i (affirmative) cannot reach 

a conclusion of form e or o (negative). Exactly one of the premises must be negative to construct a 

valid syllogism with a negative conclusion. (A syllogism with two negative premises commits the 

related fallacy of exclusive premises.) 

Example (invalid aae form): 

Premise: All colonels are officers. 

Premise: All officers are soldiers. 

Conclusion: Therefore, no colonels are soldiers. 

The aao-4 form is perhaps more subtle as it follows many of the rules governing valid 

syllogisms, except it reaches a negative conclusion from affirmative premises. 

Invalid aao-4 form: 

All A is B. 

All B is C. 

Therefore, some C is not A. 

This is valid only if A is a proper subset of B and/or B is a proper 

subset of C. However, this argument reaches a faulty conclusion if A, B, 

and C are equivalent.[1][2] In the case that A = B = C, the conclusion of 



the following simple aaa-1 syllogism would contradict the aao-4 

argument above: 

All B is A. 

All C is B. 

Therefore, all C is A. 

[edit]See also 

• affirmative conclusion from a negative premise, in 

which a syllogism is invalid because an affirmative 

conclusion is reached from a negative premise 

• fallacy of exclusive premises, in which a syllogism is 

invalid because both premises are negative 
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Fallacy of the undistributed middle 
From Wikipedia, the free encyclopedia 

 

The fallacy of the undistributed middle is a formal fallacy, that is committed when the middle 

term in a categorical syllogism is not distributed in either the minor premise or the major premise. It 

is thus a syllogistic fallacy. 
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[edit]Classical formulation 

In classical syllogisms, all statements consist of two terms and are in the form of "A" (all), "E" 

(none), "I" (some), or "O" (some not). The first term is distributed in A statements; the second is 

distributed in O statements; both are distributed in E statements; and none are distributed in I 

statements. 

The fallacy of the undistributed middle occurs when the term that links the two premises is never 

distributed. 

In this example, distribution is marked in boldface: 

1. All Zs are Bs 

2. (All) y is a B 

3. Therefore 

4. (All) y is a Z 

B is the common term between the two premises (the middle term) but is never distributed, so this 

syllogism is invalid. 

Also, a related rule of logic is that anything distributed in the conclusion must be distributed in at 

least one premise. 

1. All Zs are Bs 

2. Some Ys are Zs 

3. Therefore 

4. All Ys are Bs 

The middle term - Z - is distributed, but Y is distributed in the conclusion and not in any premise, 

so this syllogism is invalid. 

[edit]Pattern 

The fallacy of the undistributed middle takes the following form: 

1. All Zs are Bs 

2. Y is a B 

3. Therefore, Y is a Z 

This can be graphically represented as follows: 



 

where the premises are in the green box and the conclusion is indicated above them. 

Here, B is the middle term, and it is not distributed in the major premise, "all Zs are Bs". 

It may or may not be the case that "all Zs are Bs," but this is irrelevant to the conclusion. What is 

relevant to the conclusion is whether it is true that "all Bs are Zs," which is ignored in the argument. 

The fallacy is similar to affirming the consequent and denying the antecedent. However, the fallacy 

may be resolved if the terms are exchanged in either the conclusion or in the first co-premise. 

Indeed, from the perspective of first-order logic, all cases of the fallacy of the undistributed middle 

are, in fact, examples of affirming the consequent or denying the antecedent, depending on the 

structure of the fallacious argument. 

[edit]Examples 

For example: 

1. All students carry backpacks. 

2. My grandfather carries a backpack. 

3. Therefore, my grandfather is a student. 

1. All students carry backpacks. 

2. My grandfather carries a backpack. 

3. Everyone who carries a backpack is a student. 

4. Therefore, my grandfather is a student. 

 

The middle term is the one that appears in both premises — in this case, it is the class of 

backpack carriers. It is undistributed because neither of its uses applies to all backpack carriers. 

Therefore it can't be used to connect students and my grandfather — both of them could be 

separate and unconnected divisions of the class of backpack carriers. Note below how "carries a 

backpack" is truly undistributed: 



grandfather is someone who carries a backpack; student is someone who carries a 

backpack 

Specifically, the structure of this example results in affirming the consequent. 

However, if the latter two statements were switched, the syllogism would be valid: 

1. All students carry backpacks. 

2. My grandfather is a student. 

3. Therefore, my grandfather carries a backpack. 

In this case, the middle term is the class of students, and the first use clearly refers to 'all 

students'. It is therefore distributed across the whole of its class, and so can be used to 

connect the other two terms (backpack carriers, and my grandfather). Again, note below that 

"student" is distributed: 

grandfather is a student and thus carries a backpack 

[edit]See also 

• Syllogism 

[edit]External links 

• Undistributed Middle entry in The Fallacy Files 

 


