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Forms of definition: normal forms



  
  A definition in a so-called “normal form” begins with the term being defined (traditionally called the definiendum[1]), follows that term by some linking word or phrase like ‘is’ or ‘means’ that indicates equivalence,[2] and ends with a description of the meaning attributed to the term (traditionally called the definiens). A simple example is the following reportive definition:

  
    	‘Recondite’ means esoteric.

  

  This essay has been calling the first part of such a definition ‘the term being defined’ and the last part ‘the defining part’. In the above example, the term being defined is ‘recondite’ and the defining part of the definition is ‘esoteric’. If the definition uses ‘is’ or ‘if and only if’ as the link between the term being defined and the defining part, these two parts of the definition should have the same grammatical structure; for example, both can be noun phrases, both adjectives, or both sentences.[3] Normal definitions usually[4] provide a complete basis for understanding the meaning of the term being defined in one of its senses. This chapter distinguishes the following seven normal forms of definition:

  
    	Definitions by synonym

    	Definitions by antonym

    	Definitions by extended synonym

    	Definitions by genus and differentia

    	Contextual definitions

    	Range definitions

    	Extensional definitions

  

  The chapter describes each form in turn, with the help of examples, and provides guidelines for constructing or evaluating a definition of the given form. These guidelines apply whether the definer is reporting, stipulating or advocating. For reporting, the touchstone of adequacy is an actual pre-existing use of the term being defined. For stipulating, it is the meaning intended by the definer. For advocating, it is the position being advocated.

  
    4.1 Definitions by synonym
  

  The simplest way to define a term is to provide a synonym, i.e. a word or short phrase with roughly the same meaning as the term being defined. The following definitions by synonym mark the term being defined by bold facing it and the alleged synonym by putting it in italics:

  
    	‘Biased’ means prejudiced.

    	‘Neige’ means snow.[5]

    	‘Illuminate’ means light up.

    	‘Irascibly’ means angrily.

  

  A definition by synonym has the structure: ‘<Term being defined>’ means <synonym>. It can define any part of speech; the four definitions just given define an adjective, a noun, a verb, and an adverb.

  Definitions by synonym are rough explanations of a sense of a term as used in an assumed context. Thus the two components of a definition by synonym are not the term as such and the allegedly synonymous word or short phrase as such, but the term when it has a certain sense and the allegedly synonymous word or short phrase when it has a certain sense—what writers of dictionaries call “lexical units” (Atkins and Rundell 2008, 131). The alleged synonym should be substitutable for the term being defined in any sentence where the term has the sense that the definition tries to capture, without making the sentence ungrammatical; this implies that it should be the same part of speech as the term being defined: an adverb if the defined term is an adverb, a verb if it is a verb, and so on. Further, generally speaking, such a substitution should not change the truth-value of the sentence. The qualification ‘generally speaking’ reflects the fact that terms rarely have exact synonyms,[6] so that sometimes the substitution of a defining synonym for the term being defined may change a true statement into a false one, or vice versa. But such changes of truth-value should happen rarely. The qualification also allows for exceptions when the term occurs in what philosophers call a “non-extensional context”—that is, a context where substitution of words or phrases with the same “extension” (i.e. where the same things are correctly labeled by each of the two words or phrases) does not necessarily preserve the truth-value of the sentence. One such non-extensional context is a ‘that’ clause governed by what philosophers call a “verb of propositional attitude”, i.e. a verb that expresses the attitude of one or more people to the proposition expressed by the ‘that’ clause. Examples of such verbs are ‘hopes’, ‘knows’, believes’, ‘doubts’, ‘wishes’, and ‘fears’. Consider the above-mentioned definition by synonym:

  
    	‘Illuminate’ means light up.

  

  Suppose Chris does not know that ‘illuminate’ means light up. If we substitute the word ‘light up’ for the word ‘illuminate’ in the just-mentioned sentence, we get the sentence: Chris does not know that ‘light up’ means light up. We can suppose that this sentence is false. On these quite possible suppositions, the substitution of ‘light up’ for ‘illuminate’ turns the sentence from a true sentence into a false one. But this possibility is no objection to the definition, because the substitution is made in a non-extensional context—namely, in a ‘that’ clause governed by the verb phrase ‘do not know’.

  Definitions by synonym are useful in explaining a term’s meaning to somebody who does not know what the term means but does know the meaning of the alleged synonym. They have the advantage of brevity. One of their disadvantages is their lack of exactness, which can be acknowledged by qualifying the defining part of the definition with a word like ‘roughly’:

  
    	‘Algorithm’ means, roughly, a recipe.[7]

  

  Here and elsewhere, qualifying phrases in or before the defining part of a definition will be indicated, as above, by double underlining. The lack of exactness makes definitions by synonym unsuitable for conveying accurately the precise meaning of a term. As the editor of a Polish-language unilingual dictionary writes: “Synonymous definitions are never accurate.” (Doroszewski 1973, 291) According to Atkins and Rundell (2008, 421), using synonyms in a dictionary as the sole indicator of meaning is reasonable when, and only when, the words differ only in register or dialect (e.g. when defining ‘dosh’ as an informal British word for money) or they are a technical and non-technical pair (e.g. when defining ‘patella’ as the medical term for kneecap). They regard synonyms, however, as sometimes a useful complement to a longer definition. Dictionaries sometimes compensate for the unsuitability of definitions by synonym by providing a string of rough synonyms for a defined term, with the idea that the user will somehow infer its sense from the commonality among the rough synonyms. Atkins and Rundell comment as follows:

  
    This [relying on a number of semi-synonyms to transmit a word’s meaning—DH] is convincing if you know what the word means already, but at best can only be complementary to a paraphrase definition. At worst it makes it impossible for anyone to learn from such entries the difference between these partial synonyms. (Atkins and Rundell 2008, 209)

  

  Atkins and Rundell’s “paraphrase definition” is a definition of one of the forms to be discussed in later sections of this chapter, such as definition by extended synonym, definition by genus and differentia, and contextual definition.

  Another is the risk of circularity, implicitly assuming that a complex term’s meaning is already understood by using its core component in the defining part of the definition, as in the following dictionary definition:

  
    	Hopeful: full of hope. (https://www.dictionary.com/browse/hopeful; accessed 2020-01-20)

  

  Someone looking up the word ‘hopeful’ in order to find out what it means is not likely to know already what ‘hope’ means. Thus the above definition by synonym is not helpful by itself. Dictionary.com solves this problem by having a hyperlink in its definition of the word ‘hopeful’ to the following definition of the word ‘hope’:

  
    	Hope: the feelingthat what is wanted can be had or that events will turn out for the best. (https://www.dictionary.com/browse/hope; accessed 2020-01-20)

  

  This definition is not a definition by synonym but a definition by genus and differentia, a form discussed in section 4.4, “Definition by genus and differentia”. For further discussion of the need to avoid circularity in definitions, see section 3.1, “Choice of words in the defining part of a definition”, as well as sub-section 6.3.2, “Not circular”, of section 6.3, “Traditional rules for definition”.

  Not all terms have synonyms. For example, it would be hard to find synonyms for the words ‘cheese’, ‘unsatisfactory’, ‘eat’, ‘hastily’, ‘towards’, ‘or’, or ‘a’.

  Definitions that claim equivalence between a term being defined and a defining part can be challenged by providing counterexamples, which are of two kinds. The first kind of counterexample is a case that is correctly labeled by the term being defined but not by the defining part. Such a counterexample shows that the definition is too narrow. Consider for example the following (inadequate) definition by synonym:

  
    	‘House’ means single-family dwelling.

  

  A duplex is a counterexample, since it is correctly labeled by the term being defined (‘house’) but not by the defining part (‘single-family dwelling’): a duplex is a house but is not a single-family dwelling. The proposed definition of ‘house’ is therefore too narrow, and needs to be broadened if it is to be accurate.

  The second kind of counterexample is a case that is correctly labeled by the defining part of the definition but not by the term being defined. Such a counterexample shows that the definition is too broad. Consider for example the following (inadequate) definition by synonym:

  
    	‘Ravenous’ means hungry.

  

  A person who is only mildly hungry is a counterexample, since this person is correctly labeled by the defining part of this definition (‘hungry’) but not by the term being defined (‘ravenous’). The proposed definition of ‘ravenous’ is therefore too broad, and needs to be narrowed if it is to be accurate.

  A definition can be simultaneously too narrow and too broad, too narrow in one respect and too broad in another. Consider for example the following (inadequate) definition by synonym:

  
    	‘Gesticulate’ means wave.

  

  To gesticulate is to gesture in an exaggerated way. Hence an exaggerated gesture other than waving, such as an exaggerated nodding of the head, is a counterexample of the first kind: gestures other than waving are correctly labeled by the term being defined (‘gesticulate’), but not by the defining part (‘wave’). This counterexample shows that the definition is too narrow. In another respect, however, the definition is too broad. It has a counterexample of the second kind: a normal wave. A normal wave is correctly labeled by the defining part of the definition (‘wave’), but not by the term being defined (‘gesticulate’). Thus the definition needs to be broadened in one way, to include gestures other than waves, and narrowed in another, to confine it to exaggerated gestures. There may be no adequate synonym of ‘gesticulate’, in which case a definer of this term needs to use another form of definition.

  Since a synonym needs to be only a rough equivalent, single counterexamples of either kind are not enough to show that a definition by synonym is incorrect. One needs a whole family of counterexamples. The counterexamples in the preceding three paragraphs are of this type, since there are whole families of duplexes, of mildly hungry people, of exaggerated nods of the head, and of non-exaggerated waves.

  The method of counterexampling definitions applies not just to definitions by synonym but to all forms of definition that consist of a term being defined, a claim of equivalence, and a defining part. Looking for counterexamples is useful when one is constructing any such definition, as a way of checking the definition’s adequacy. If one thinks of a counterexample, one can revise the definition to accommodate the counterexample, and one can reiterate this process until no counterexample comes to mind. Looking for counterexamples is also useful when one is evaluating someone else’s definition: it is the obvious way to check its adequacy. One can cultivate the habit of such checking, so that eventually it becomes automatic.

  Counterexamples to definitions do not need to be actual cases. They can be purely imaginary. The reason is that terms can be true of new cases. Hence the defining part of their definition must be true of those cases as well. Also, the term must be true of possible new cases that the defining part of the definition is true of. Looking for counterexamples to a definition is thus as much an exercise of the imagination as of the memory.

  Interchangeability is an alternative test of the adequacy of a definition that claims equivalence between the defined term and the defining part of the definition. If the two parts of the definition are really equivalent, then replacement of the defined term in a sentence by the defining part, or vice versa, should not change the truth-value of the sentence—provided the context is “extensional”. For example, one could show the inadequacy of the above-mentioned definition of ‘gesticulate’ as meaning wave by pointing out that in many situations ‘he waved good-bye’ might be true but ‘he gesticulated good-bye’ false (or even nonsensical). The qualification that the context must be extensional is important, since only extensional contexts guarantee that substitution of an equivalent expression preserves a sentence’s truth-value. In non-extensional contexts, on the other hand, substitution of an equivalent expression need not preserve a sentence’s truth-value, as illustrated previously by the sentence ‘Chris does not know that ‘illuminate’ means light up’.[8]

  It might be doubted whether definitions that have no counterexamples are necessarily accurate. The absence of counterexamples shows only that the things correctly labeled by the term defined are exactly the same as the things correctly labeled by the defining part. Theoretically, there can be such a coincidence of extent even if the two parts of the definition mean different things. A possible example is the following definition of the term ‘winter’:

  
    	Winter: the property of a cropconsisting in the necessity of sowing it in the autumn.[9]

  

  Doroszewski (1973, 274) accuses this definition, which was sent to the editorial office of the dictionary that he edited, of committing the logical mistake of identifying as a property what is only a consequence of the property; the property of being a winter crop, he asserts, is the property of suffering no harm during the winter period when there is no vegetative growth. Nevertheless, something is a winter crop if and only if it must be sown in the autumn. Counter-exampling will therefore not show that the definition is mistaken. For practical purposes, however, absence of counterexamples is a good enough indication that a definition is adequate, especially since counterexamples can be imaginary rather than actual cases.[10]

  
    4.2 Definitions by antonym
  

  An effective way of conveying the meaning of a term, parallel to that of providing a synonym, is to provide an antonym—a term that has the opposite meaning, as in the following examples:

  
    	‘Uptight’ is the opposite of ‘relaxed’.

  

  
    	‘Rudely’ is the opposite of ‘politely’.

    	‘Humility’ is the opposite of ‘pride’.[11]

  

  Definitions by antonym have the structure: ‘<Term being defined>’ is the opposite of ‘<defining part>’. One can define by antonym any word or phrase that has an opposite; the three just-mentioned definitions define an adjective, an adverb and a noun. One cannot define a word or phrase by its opposite if it has no opposite.

  The antonym should be substitutable for the term being defined in any sentence where it is used with the meaning that the definition tries to capture, without making the sentence ungrammatical. It should be a genuine opposite of the term being defined, in the sense that the term and the alleged antonym cannot be true of the same thing at the same time, in the same part of that thing, and in relation to the same other thing.[12]

  The antonym in a definition by antonym can be either the contradictory or contrary opposite of the term being defined. Contradictory opposites exhaust the possibilities, in the sense that either the term or its opposite is true of any case within the term’s range.[13] For example, the terms ‘separate’ and ‘together’ are contradictory opposites, because at any time, any two things are either separate or together, with no in-between status. Contrary opposites, in contrast, do not exhaust the possibilities; there are cases within the range of the term of which neither term is true. For example, the terms ‘pride’ and ‘humility’ are contrary opposites: a person can be neither proud of some achievement nor humble about it, instead regarding it as a mere matter of fact.[14]

  The main requirement for an adequate definition by antonym is that the two terms are genuine opposites, with the same range. To test whether the terms are genuine opposites, one should look for cases of which both terms are true. Consider for example the following (inadequate) definition by antonym:

  
    	‘Thrifty’ is the opposite of ‘generous’.

  

  A person can be simultaneously careful about spending money on themselves (i.e. thrifty) but willing to spend it helping others (i.e. generous). Hence the above definition is faulty. A better opposite of the term ‘thrifty’ is the term ‘wasteful’.

  To test whether the terms in a definition by antonym have the same range, one should look for cases to which it makes sense to apply one term but not the other. Consider, for example, the following (inadequate) definition by antonym:

  
    	‘Helpful’ is the opposite of ‘helpless’.

  

  To be helpless is to be incapable of helping oneself. Hence it makes sense to talk of a mouse just caught by a cat as being helpless. But it makes no sense to talk of a mouse being helpful, unless one is using the word ‘helpful’ in an extended sense that includes inadvertent help. Thus, despite superficial appearances, ‘helpful’ is not the opposite of ‘helpless’.

  It is not possible to test the adequacy of a definition by antonym with counterexampling methods. In some contexts, substitution of a term by its antonym will change a sentence’s truth-value, but in others it will not. Take for example the opposites ‘tall’ and ‘short’. Substituting ‘short’ for ‘tall’ in the true sentence ‘The Empire State Building is a tall building’ changes it into the false sentence ‘The Empire State Building is a short building’. But the same substitution changes the true sentence ‘Some people are tall’ into another true sentence: ‘Some people are short’. Only in some types of sentences will substitution of a term by an opposite of that term change the truth-value of the sentence.

  Definitions by antonym are useful if the addressee does not know the meaning of the term being defined but does know the meaning of the antonym. They are useful as well in clarifying the sense in which one is using an ambiguous term with more than one opposite For example, the adjective ‘light’ has two opposites, ‘dark’ and ‘heavy’, corresponding to two of its senses. If the context leaves it unclear in which sense one is using the term ‘light’, one might say, “I mean ‘light’ as opposed to ‘heavy’, not ‘light’ as opposed to ‘dark’.”

  Like definitions by synonym, definitions by antonym have the advantage of brevity.

  
    4.3 Definitions by extended synonym
  

  Extended synonyms are long phrases (rather than single words or short phrases)[15] equivalent in meaning to a given term. The following are some examples of definitions by extended synonym:

  
    	‘Even-tempered’ means not prone to anger.

    	‘Objective’ means not influenced by personal feelings, interpretations, or prejudice. (http://www.dictionary.com/browse/objective; accessed 2020-01-20)

    	‘To walk’ means to move along by putting one foot in front of the other, allowing each foot to touch the ground before lifting the next. (https://dictionary.cambridge.org/dictionary/english/walk; accessed 2020-01-20)[16]

  

  Definitions by extended synonym thus have the structure: ‘<Term to be defined>’ means <synonymous phrase>. They can be used to define any part of speech or any type of phrase. If possible, the extended synonym should be substitutable for the term being defined in any sentence where it is used with the meaning that the definition tries to capture, without making the sentence ungrammatical and without changing its truth-value (as long as the term occurs in an extensional context).[17] However, in some cases it is not practical to formulate an extended synonym with the same grammatical status as the term being defined, as when a commercial agreement specifies that in the document:

  
    	‘$’ shall mean the currency of the United States

  

  If the agreement specifies an amount of $10,000 to be paid, the symbol ‘$’ would be read as a plural noun (“10,000 dollars”). But the defining part of the above definition is a singular noun phrase, which cannot be substituted for the symbol ‘$’ without making the sentence ungrammatical; ‘10,000 the currency of the United States’ makes no grammatical sense. To get a substitutable phrase, one would need a plural noun phrase, as in the following example:

  
    	‘$’ shall mean United States dollars

  

  But it would be pedantic to insist on such similarity of grammatical status. The definition of ‘$’ as meaning the currency of the United States is perfectly clear and unambiguous.

  The defining part of a definition by extended synonym can give an analysis of the thing meant by the term being defined, as in the above definition of ‘even-tempered’ as meaning not prone to anger. Or it can describe the relation of the thing meant to other things, as in the following definition by extended synonym:

  
    	‘Red’ means the colour of blood, cherries and claret.

  

  Or it can describe a rule that determines whether an object is correctly labeled by the term, as in the following definition by extended synonym, taken from a memorandum in August 1945 from United States President Harry Truman to the Deputy Military Governor of the United States zone in Germany[18]:

  
    	As used in this article, the term ‘German citizen’ means individuals who (a) have had full rights of German citizenship under Reich law, at any time since January 1, 1942, and have been within any territory while such territory was under the control of the Reich Government, at any time since January 1, 1942; or (b) have been designated by the Commission to be German citizens for the purpose of this decree.

  

  Robinson (1954, 96-106 and 126-137) calls these three variants the method of analysis, the method of synthesis, and the rule-giving method. They apply also to definitions by genus and differentia (which are a special case of definitions by extended synonym), contextual definitions, and some range definitions.

  Definitions by extended synonym are common in dictionaries, where they are used to report the meanings of terms. They are also common in legal documents, such as legislation, regulations and contracts, where they stipulate what the defined terms are to be taken to mean in the legal document in question.

  Counterexamples can show that a definition by extended synonym is too narrow or too broad. In either case, the definition needs modification to take care of the counterexample. The length of the phrase in the defining part of a definition by extended synonym makes exact equivalence more achievable than in a definition by (non-extended) synonym.

  
    4.4 Definitions by genus and differentia
  

  Definitions by genus and differentia[19] are a kind of definition by extended synonym, distinguished by the fact that their defining part names a general class (the genus) and describes one or more features (collectively, the differentia), as in the following definition:

  
    	‘Triangle’ means plane figurebounded by three straight lines.[20]

  

  Such definitions are more commonly written without quotation marks around the defined term, as follows:

  
    	A triangle is a plane figurebounded by three straight lines.

  

  Although they are a sub-class of definitions by extended synonym, definitions by genus and differentia deserve separate treatment because of their frequency, their historical importance, and the distinctive issues in constructing and evaluating them. Traditionally, dictionary definitions are (if possible) definitions by genus and differentia (Atkins and Rundell 2008, 436-437). But not all terms can be defined in this way, because not all terms pick out a class in a hierarchy of kinds of items.

  This section describes and illustrates the three components of a definition by genus and differentia (the term being defined, the genus, and the differentia), and articulates the logic of such a definition. It discusses the scope of such definitions, and offers suggestions for choosing the genus and then the differentia when one constructs a definition of this form. It concludes with a summary.

  
    4.4.1 The components and logic of definitions by genus and differentia
  

  A definition by genus and differentia consists of (1) the term being defined, (2) a linking word or phrase, (3) a noun or noun phrase that names a genus (i.e. a general class), and (4) one or more adjectives, phrases or clauses that describe one or more features (collectively, the differentia). Consider again the definition of the term ‘triangle’:

  
    	A triangle is a plane figurebounded by three straight lines.

  

  The definition consists of (1) the term “a triangle” (the term being defined), (2) the linking word “is”, (3) the noun phrase “a plane figure” (the name of the genus), and (4) the phrase “bounded by three straight lines” (a description of the differentia).

  The author of a definition by genus and differentia claims that each component mentioned in the defining part (i.e. the genus and each feature of the differentia) is a necessary condition for something to be correctly labeled by the term being defined. For example, an author of the above definition of the term ‘triangle’ would be claiming that being a plane figure is a necessary condition for being correctly called a triangle, and also that being bounded by three straight lines is a necessary condition for being correctly called a triangle. The author of a definition by genus and differentia also claims that the components mentioned in the defining part (i.e. the genus and each feature of the differentia) are jointly sufficient conditions for something to be correctly labeled by the term being defined. For example, an author of the above definition of the term ‘triangle’ would be claiming that the combination of being a plane figure and being bounded by three straight lines is a sufficient condition for being correctly called a triangle. If the differentia consists of more than one feature, the author of a definition by genus and differentia does not claim that the combination of the genus and each of those features by itself is a sufficient condition for being correctly labeled by the term being defined. Consider for example the following definition by genus and differentia of the term ‘square’:

  
    	A square is a plane figurebounded by four straight lines of equal length and with four right angles.

  

  In this definition, the differentia consists of two features: being bounded by four straight lines of equal length, and having four right angles. An author of this definition does not claim that being a plane figure bounded by four straight lines of equal length is a sufficient condition for being a square; indeed, although the definition accurately reports the meaning of the term ‘square’ in one of its senses, there are plane figures bounded by four straight lines of equal length that are not squares, such as any rhombus whose interior angles are not right angles. Likewise, an author of the given definition of the term ‘square’ does not claim that being a plane figure with four right angles is a sufficient condition for being a square; here too there are counterexamples to such a claim, namely, rectangles with adjacent sides of unequal length. What the author of this definition does claim is that the combination of the genus and both features (i.e. being a plane figure bounded by four straight lines of equal length and with four right angles) is a sufficient condition for being correctly called a square.[21]

  
    4.4.2 The scope of definitions by genus and differentia
  

  If a definition by genus and differentia is expressed in a complete sentence, the genus is named by a noun or noun phrase. If one is expressing one’s definition in a complete sentence and wants to use this form to define other parts of speech, such as the verb ‘runs’ or the adjective ‘brave’ or the adverb ‘quickly’ or the conjunction ‘or’, then one must do so indirectly by defining a corresponding noun, such as the gerund ‘running’ for ‘runs’, or the noun ‘bravery’ for ‘brave’, or the noun ‘quickness’ for ‘quickly’, or the noun ‘disjunction’ for ‘or’. Similarly, one would have to define phrases like ‘sheds its leaves in the fall’ or ‘prone to fits of depression’ or ‘with all deliberate speed’ indirectly, by defining a corresponding noun phrase, such as ‘shedding its leaves in the fall’ or ‘proneness to fits of depression’ or ‘deliberate speed’. Definitions by genus and differentia of such artificially constructed substitutes are sometimes more awkward, and thus less preferable, than some other form of definition of the original term.

  Dictionary definitions, however, do not express their definitions in complete sentences. They show the term being defined, then the defining part of the definition, without joining them in a sentence. This style permits direct definition of adjectives, adverbs and verbs by genus and differentia without transforming them into a noun or noun phrase. Here are some examples, taken from online dictionaries:

  
    	brave: possessing or exhibitingcourage or courageous endurance (https://www.dictionary.com/browse/brave?s=t; accessed 2020-01-20)

    	run: to goquickly by moving the legs more rapidly than at a walk and in such a manner that for an instant in each step all or both feet are off the ground (https://www.dictionary.com/browse/run; accessed 2020-01-20)

    	well: in agood or satisfactorymanner (https://www.dictionary.com/browse/well?s=t; accessed 2020-01-20)

  

  The rest of section 4.4 uses as examples definitions of nouns or noun phrases, but the same points apply to definitions by genus and differentia of adjectives, verbs and adverbs.

  
    4.4.3 The construction of definitions by genus and differentia
  

  Constructing a definition by genus and differentia has two components: selecting the genus and selecting the differentia. The genus must include all the things that are correctly labeled by the term being defined. Within this constraint, the definer should choose a genus that makes it easy to pick out the differentia, for example by choosing a genus that includes the things commonly grouped with the things correctly labeled by the defined term.

  Each feature in the differentia must belong to all the things correctly labeled by the defined term. Further, all the things in the genus that have all the features in the differentia must be correctly labeled by the term. If the differentia consists of more than one feature, then those features when taken in combination must distinguish the things correctly labeled by the term from other members of the genus. But it is not necessary, or even usual, for each feature by itself to distinguish the things that are correctly labeled by the term.

  The following sub-sections elaborate on these points.

  
    4.4.3.1 Selection of a genus in constructing a definition by genus and differentia
  

  The genus must include all the things that are correctly labeled by the term being defined. A good question to ask about a proposed genus for a definition by genus and differentia, then, is whether any items that do not belong to the proposed genus are correctly labeled by the term being defined. If so, a broader class must be selected. It would be a mistake, for example, to define ‘oak tree’ as signifying a kind of deciduous tree, since the term ‘deciduous’ is commonly used of leafed trees that drop their leaves in the fall and are leafless until the spring. Not all oak trees are deciduous in this sense; live oaks do not drop their leaves in the fall, but lose them briefly in the spring and are described as “semi-deciduous” or “nearly evergreen”. A better genus for defining ‘oak tree’ would be trees, or perhaps leafed trees.[22]

  A definer should think of the task as selecting a genus rather than as selecting the genus, because there is no single correct answer to the question what genus some set of objects belongs to. The triangles spoken about in geometry, for example, are a kind of plane figure. More generally, they are a kind of figure; less generally, they are a kind of rectilinear plane figure. Hence one would not make a mistake if one started the defining part of one’s definition by genus and differentia of the term ‘triangle’ with either ‘a figure’ or ‘a plane figure’ or ‘a rectilinear plane figure’.[23] It makes sense, however, to select a genus that is neither so wide that the differentia needs to include many features nor so narrow that it almost coincides with the class of things correctly labeled by the term being defined. For example, the class of figures is for most purposes too wide a genus as a basis for defining the term ‘triangle’, since it includes figures in more than two dimensions and figures that are two-dimensional but not in a single plane (such as the surface of a lampshade); a list of distinguishing features that rule out those classes of figures would be hard to understand. At the other extreme, the class of rectilinear plane figures might be too narrow a genus as a basis for defining the term ‘triangle’, since it might be hard to figure out what class of objects the phrase ‘rectilinear plane figure’ picks out, because of the unfamiliarity of the word ‘rectilinear’.

  The legitimate variations mentioned so far concern the degree of generality with which one identifies a genus. But there are also legitimate differences of content. It is to some extent a matter of choice how one classifies a set of objects. All triangles are plane figures, but they are also all angular figures, in the sense of being figures with interior angles; in this respect, they are like cubes and parallelograms but unlike circles and spheres. Hence one could define a triangle as an angular figure of a certain sort. The difficulty of doing so concisely, clearly, understandably and accurately is a good reason for preferring plane figures to angular figures as the genus in which one is situating triangles. As a general guideline, then, one should locate the things correctly labeled by the term one is defining in a classification hierarchy that will make it easy to pick them out from other things in the genus in a way that is clear, concise, understandable and accurate. One way of doing so is to think of other things that most closely resemble the things correctly labeled by the term one is defining—that is, the things from which one would want to distinguish the things correctly labeled by the term. For example, if one were defining the term ‘square’, one would want to distinguish squares from rectangles and circles, which resemble squares in being plane figures. Hence it would make sense to choose plane figures as the genus to which squares belong, as in the following definition:

  
    	A square is a plane figurebounded by four straight lines of equal length and with four right angles.

  

  Similarly, if one were defining the term ‘courage’, one would group courage with patience and prudence, which like courage are human virtues. Hence it makes sense to choose human virtues as the genus to which courage belongs, as in the following definition:

  
    	Courage is a human virtueof doing what one thinks one should despite perceived danger to oneself in doing so.

  

  On the other hand, it is not a good choice to classify clocks as free-standing devices, as in the following definition:

  
    	A clock is a free-standing devicethat indicates the time.

  

  Clocks are most similar to watches but watches are not (in general) free-standing devices. It would be better to use a genus that includes just clocks and watches, such as the class of time-keeping devices. That would generate something like the following definition:

  
    	A clock is a time-keeping devicethat is not designed to be worn or carried on one’s person.

  

  In some cases, there is controversy about what genus to select. Such controversies may be scientific disputes, as for example the disagreement at one time among zoologists as to whether to classify giant pandas as raccoons or bears. Or they may be legal disputes, as for example the disagreement as to whether to classify a licensed same-sex union as a kind of marriage. Or they may be philosophical disputes, as for example a possible disagreement in political philosophy as to whether to classify representative democracies as democracies or as mixed systems of government. Depending on the context and one’s purposes, it may be necessary, if one is defining a term by genus and differentia, to address such a controversy directly by justifying one’s choice of genus. It seems hard to formulate general rules for such justifications, since the required evidence and argument differ from case to case. But one can give examples of how justification works for the three disagreements just mentioned. For giant pandas, since biologists classify species of organisms according to the evolutionary history of their emergence, the best evidence is DNA analysis (which turned out to show that giant pandas are bears, not raccoons). Thus, one might define ‘giant panda’ as follows:

  
    	A giant panda is a large, black-and-whitebearthat is native to certain mountain forests of central and western China and that feeds almost entirely on bamboo.

  

  For licensed same-sex unions, people may appeal to traditional usage of the term ‘marriage’, to religiously based prohibitions on homosexual behaviour, to constitutional prohibitions of discrimination on the grounds of sexual preference, and to legally defined consequences of being called ‘married’ for such things as inheritance, employee benefits and substitute consent for medical procedures; these criteria pull in opposite directions, and people who appeal to those that pull in one direction tend to reject or ignore those that pull in the opposite direction. In Canada, the Civil Marriage Act of 2005 included the following definition:

  
    	Marriage, for civil purposes, is the lawful unionof two persons to the exclusion of all others.

  

  The qualification “for civil purposes” emphasized that the legislation was not defining what religions should count as marriage. For representative democracies, the justification of its classification may turn on the theoretical neatness of a system of pure types of government. Representative democracies count as democracies if something like the following broad definition of ‘democracy’ is adopted:

  
    	Democracy is a system of governmentin which ultimate power rests with the people who are governed.

  

  There is a problem in constructing counterexamples to show that a genus is incorrect when the term being defined is empty, in the sense that nothing exists that is correctly labeled by the term. Consider for example the terms ‘unicorn’ and ‘centaur’, each of which refers to a non-existent kind of animal. A unicorn is a horse with a horn in the middle of its forehead, and a centaur is an animal with the head, arms and upper body of a human and the lower body and legs of a horse. There is no such horse as a unicorn, and there is no such animal as a centaur. Suppose then that somebody switched the definitions and defined the term ‘centaur’ as follows:

  
    	A centaur is a horsewith a horn in the middle of its forehead.

  

  The genus in this definition by genus and differentia is clearly incorrect; a centaur is not a kind of horse. But how could one show this by counterexampling? To show that deciduous trees are not the correct genus for oaks, we gave live oaks as an example of an oak that is not a deciduous tree. So, by analogy, to show that horses are not the correct genus for centaurs, one would need to give an example of a centaur that is not a horse. However, since there are no centaurs, there is no such example. The solution to this problem is to extend the concept of a counterexample to cover purely imaginary cases. If there were any centaurs, they would not be horses. So an imaginary centaur is a counterexample showing that the genus of the definition is incorrect.

  
    4.4.3.2 Selection of the differentia in constructing a definition by genus and differentia
  

  In selecting the differentia, one needs to meet two criteria.

  In the first place, each feature in the differentia must belong to all the things correctly labeled by the term being defined. A useful way to ensure this inclusiveness is to consider a variety of things correctly labeled by the defined term, as in the listing of examples of terms in section 1.2. By considering a variety of things correctly labeled by a defined term, one provides a basis for finding inclusive features that each belong to all the things correctly labeled by the term. For example, as a preliminary to identifying distinguishing features for a definition by genus and differentia of ‘triangle’, it would help to bear in mind that there are equilateral, isosceles and scalene triangles, and that some triangles have an obtuse angle (greater than a right angle).

  To take a more complicated example, if one were constructing a definition of the term ‘clock’ with time-keeping device as the genus, and one wanted to find features of time-keeping devices that belonged to all clocks, one might bring to mind that clocks include digital clocks, clocks in clock radios, grandfather clocks, clocks that hang on a wall, and travel alarm clocks. One might want to make a decision as to whether to count sundials or chess clocks or time clocks as clocks in the sense in which one is defining the term ‘clock’. Keeping in mind the variety of kinds of clocks that must all have each feature in one’s differentia, one would be less likely to include in the differentia the features of having moving parts (which would exclude digital clocks) or of being non-portable (which would exclude travel alarm clocks). In general, having in mind a variety of things correctly labeled by the defined term helps to avoid constructing a definition that is too narrow, in the sense that it fails to include some things correctly labeled by the term being defined.

  In the second place, the differentia should belong only to those members of the genus correctly labeled by the defined term. A useful way of avoiding an overly inclusive set of distinguishing features is to consider a variety of things in the genus that are not correctly labeled by the defined term. To continue with our clock example, if one is defining the term ‘clock’ with time-keeping device as the genus, one might bring to mind time-keeping devices that are not clocks, such as wrist watches and pocket watches. Thus one would be less likely to pick not being worn on one’s person as the differentia (since this choice would mistakenly count pocket watches as clocks). In general, having in mind a variety of things in the genus that are not correctly labeled by the term being defined helps to avoid constructing a definition by genus and differentia that is too broad, in the sense that it includes some things that are not correctly labeled by the term being defined.

  If one’s differentia consists of more than one feature, and one wishes to avoid redundancy, then each feature must belong to other things in the genus, i.e. things not correctly labeled by the defined term. The following (previously mentioned) definition of the term ‘square’ meets this requirement:

  
    	A square is a plane figurebounded by four straight lines of equal length and with four right angles.

  

  As previously pointed out, the feature of being bounded by four straight lines of equal length belongs not only to all squares but also to some plane figures that are not squares (namely, rhombuses with no interior right angles), and the feature of having four interior right angles belongs not only to all squares but also to some plane figures that are not squares (namely, rectangles with adjacent sides of unequal length).

  Sometimes, however, redundancy is a good idea. One can accurately define a bird as follows:

  
    	A bird is a non-extinct featheredvertebrate.

  

  But one would give a more complete sense of what birds are like if one mentioned more features of birds, such as their building of nests in which the females lay eggs, the hatching of the eggs, and the feeding by the parents of the hatchlings until they can fend for themselves.

  It is simpler to pick a differentia that consists of just one feature. For example, one might define ‘square’ in one of the following ways:

  
    	A square is a plane figurewhose area is the square of the length of any side.

    	A square is a rectanglewith sides of equal length.

  

  These definitions are correct, but may not fit one’s purposes as well as the previously mentioned definition:

  
    	A square as a plane figurebounded by four straight lines of equal length and with four right angles.

  

  The first of the above three definitions uses a distinguishing feature that is not obvious when one looks at a square, and so is hard to apply and perhaps hard to understand. The second of them requires that its reader or hearer already understand the term ‘rectangle’. Simplicity is a virtue of a good definition, but it is not the only such virtue. Sometimes a more complex definition is better, all things considered. Ease of understanding is more important in selecting a differentia than the simplicity of having just one feature that distinguishes the things correctly labeled by the term being defined from other things in the genus.

  As pointed out in the discussion of extended synonyms in section 4.3, the features that make up the differentia need not be properties of the things correctly labeled by the term being defined. They can be relations of those things to something else, as in the following definition by genus and differentia of the north pole of a rotating body in the solar system:

  
    	The north pole [of a rotating body in the Solar System] is that pole of rotationthat lies on the north side of the invariable plane of the Solar System. (Archinal et al. 2010, 5)

  

  Or they can be operations rather than observable features, as in the following definition:

  
    	A bishop is thepiece in chessthat moves along the diagonal.

  

  Or they can be descriptions of how the things correctly labeled by the term being defined are formed or constructed, as in the following definition of the term ‘zygote’:

  
    	A zygote is a diploid cellresulting from the fusion of two gametes.

  

  To challenge a differentia by counterexampling, one produces either a case that is correctly labeled by the term but not by the differentia (thus showing that the differentia is too narrow) or a case that is correctly labeled by the differentia but not by the term (thus showing that the differentia is too broad). As with counterexampling a genus, one may need to appeal to imaginary cases. These imaginary cases need not be logically possible. For example, in ancient times mathematicians tried to figure out how to use a ruler and compasses to square a circle and to trisect an angle. Squaring a circle is constructing a square whose area is the same as a given circle. Trisecting an angle is producing two more lines between the two given lines in such a way that the three angles so created are equal. It was later proved that neither operation can be performed with a ruler and compasses. Now suppose that somebody switched the definitions and defined the term ‘trisecting an angle’ as follows:

  
    	Trisecting an angle is constructinga square whose area is the same as a given circle.

  

  To show by counterexampling that the differentia is incorrect, one needs to imagine someone trisecting an angle with a ruler and compasses (which is impossible) and to note that in this situation there is no given circle. The differentia is too narrow; in fact, it does not cover any of the (imaginable but impossible) cases of trisecting an angle.

  In the discussion of selecting the genus, the following definition of the term ‘clock’ was mentioned:

  
    	A clock is a time-keeping devicethat is not designed to be worn or carried on one’s person.

  

  This definition raises the question of whether it is legitimate to use the absence of some characteristic as the differentia—in the above case, the absence of being designed to be worn or carried on one’s person. A negative feature is perfectly acceptable as a differentia, as long as it picks out all and only those objects in the genus that are correctly labeled by the term being defined. Thus the above definition of the term ‘clock’ is perfectly acceptable. So is the following definition:

  
    	An evergreen tree is a treethat does not shed its leaves or needles in the fall.

  

  This definition could be challenged on the ground that it counts trees that briefly shed their leaves in the spring (such as live oaks) as evergreen trees. Usage among horticulturalists appears to vary on this point; some count such trees as evergreen, while others call them ‘nearly evergreen’.

  
    4.4.3.3 Precision in definitions by genus and differentia
  

  The examples discussed so far are terms with a precise meaning, such as ‘triangle’ and ‘clock’. There are few borderline cases where usage leaves it indeterminate whether something is a triangle or something is a clock. In everyday language, however, many terms are not precise. They have vague boundaries of application; in other words, there are borderline cases where ordinary usage leaves it indeterminate whether they are correctly labeled by the term. Examples of such terms are ‘bush’, ‘evening’, and ‘sport’. For such terms, a definition by genus and differentia will need to include in the description of the differentia a qualifier like ‘probably’, ‘usually’, or ‘generally’ that allows for the vagueness of the term. Such qualified definitions are discussed in section 4.6, entitled “Range definitions”.

  
    4.4.4 Analogues of definitions by genus and differentia
  

  Two forms of definition are similar to definitions by genus and differentia: definitions by whole and part, and definitions by group membership.

  
    4.4.4.1 Definitions by whole and part
  

  Terms that name a part of some whole are commonly defined by naming the class of whole objects that have the part and then specifying which part the term names. Consider for example the following (inadequate) definition by whole and part of the term ‘root’:

  
    	A root is the part of a plantthat is below the ground.[24]

  

  An adequate definition by whole and part must correctly identify the class of whole objects (which is like the genus in a definition by genus and differentia) and must correctly pick out the part (which is like the differentia). A definition by whole and part can thus go wrong either with respect to the name of the class of whole objects or with respect to the specification of the part.

  Consider first various ways of picking out the wrong class of whole objects, as in the following example:

  
    	A root is the part of a treethat is below the ground.

  

  This definition picks out too narrow a class of whole objects. It ignores plants that are not trees, all of which have roots. One can also go wrong by picking out too broad a class of whole objects. In this respect, definitions by whole and part differ from definitions by genus and differentia, where the genus can be as broad as one likes. In definitions by whole and part, in contrast, one must be careful that the class of whole objects is not too broad. It must include only whole objects that have the part in question. Consider for example the following definition:

  
    	A root is the part of a stationary organismthat is below the ground.

  

  The class of stationary organisms includes mushrooms, which have a part below the ground that is not a root but a vegetative part called ‘mycelium’.[25] Thus the above definition picks out too large a class of whole objects. One can also pick out a class of whole objects that is too narrow in one respect and too broad in another, as in the following example:

  
    	A root is the part of a stationary tall organismthat is below the ground.

  

  The vaguely specified class of stationary tall organisms excludes low-growing ground covers, which have roots, and is thus too narrow in that respect. At the same time, it might include some tall mushrooms, which lack roots, and is thus too broad in that respect. In general, when constructing or evaluating a definition by whole and part, one should ask about the named class of whole objects whether any of them lack the part whose name one is defining (in which case the class is too broad in that respect) and whether it excludes any objects that have the part whose name one is defining (in which case the class is too narrow in that respect). If one is constructing the definition, one should make adjustments to correct any such errors.

  Now consider ways of specifying the part incorrectly. Here again one can go wrong either by being too narrow or by being too broad (or both, in different respects). Consider the following previously mentioned definition:

  
    	A root is the part of a plantthat is below the ground.

  

  Thinking about the italicized part of this definition, one might recall that some plants have roots in the air. Such roots are clearly not below the ground, but nevertheless they are roots. Also, one can take a cutting from a plant, put the cutting in water, and watch the cutting grow roots. Also, there are hydroponic growers who grow plants in water, whose roots are thus not below the ground. Also, when a plant is uprooted, its roots are above the ground; eventually such a plant will die, but if it is replanted soon enough it can continue to live. Thus there are lots of counterexamples showing that the phrase “that is below the ground” is too narrow a specification of what part of a plant is its root. The above definition needs to be revised to take these counterexamples into account. It also needs to take account of other counterexamples that show that the specification of the part is in other respects too broad. Some plants have part of their stem below the ground, as well as their root. So the specification of the part is too broad in that respect. Fixing the specification of the part requires abandoning the attempt to use a root’s location to specify what part of a plant it is. The following definition in the Wikipedia article on roots uses the fact that, unlike other parts of a plant, a root does not have leaves or nodes:

  
    	A root is the non-leaf, non-nodes bearing parts of the plant’s body. (https://en.wikipedia.org/w/index.php?title=Root&direction=prev&oldid=981106166; accessed 2021-01-12)

  

  This example illustrates the way in which definitions of quite common terms incorporate substantive knowledge (or, if they are inaccurate, substantive false beliefs).

  
    4.4.4.2 Definitions by group membership
  

  Definition by group membership is another form of definition analogous to definition by genus and differentia. One can define a term designating a group by describing the group’s members, as in the following example:

  
    	A pod is a group of whalesthat swim together.

  

  (This definition will turn out to be inaccurate, as will be explained later.) The converse type of definition, in which one defines a term designating a member of a group by naming the group, can be treated as a kind of definition by genus and differentia, as in the following example:

  
    	A juror is a memberof a jury.

  

  The underlining indicates that the genus to which jurors belong is members and that the differentia is belonging to a jury. The definition is not very helpful, since a person who needed to know what the word ‘juror’ means would probably not know what the word ‘jury’ means. The word ‘jury’ can however be defined as the name of a certain kind of group, without using the word ‘juror’, as in the following example:

  
    	A jury is a group of lay peoplewho are selected to make a decision in a legal case on the basis of the evidence, testimony and argument presented to them.

  

  The underlined component of the above definitions of ‘pod’ and ‘jury’ is the analogue of the name of the genus in a definition by genus and differentia. In a definition of a term designating a group, the analogue of the genus is the larger class to which the group belongs (whales in the case of a pod, lay people in the case of a jury). As with definitions by genus and differentia, one key substantive requirement for a definition by group membership is to identify a larger class that includes all the individuals that can belong to a group correctly labeled by the term being defined. Consider again the previously mentioned definition of the word ‘pod’:

  
    	A pod is a group of whalesthat swim together.

  

  Whales are not the only animals that form pods. Other animals do so, including dolphins, seals, and pelicans.[26] Thus the class of whales is too narrow. To define the word ‘pod’ as it applies within the broader class, it might be better to take the broad class as marine animals and use the specification of group membership to narrow down which marine animals form pods. A first try at such a revised definition might look as follows:

  
    	A pod is a group of marine animals such as whales, dolphins, seals, or pelicansthat swim together.

  

  The reader may notice that the italicized part of the above definition is too broad, since it counts schools of fish as pods, whereas schools of fish lack the distinctive features that make a group of marine animals swimming together into a pod. This inadequacy leads naturally to a consideration of the remaining part of the definition of the name of a group: the specification of criteria for group membership.

  The criteria for group membership are the analogue of the differentia in a definition by genus and differentia. As with the differentia, the criteria for group membership must be neither too narrow nor too broad. That is, they must include all groups of members of the broad class that are correctly labeled by the term being defined, and they must include only groups of members of the broad class that are correctly labeled by the term being defined. Consider for example the previously mentioned definition of the term ‘jury’:

  
    	A jury is a group of lay peoplewho are selected to make a decision in a legal case on the basis of the evidence, testimony and argument presented to them.

  

  The italicized phrase specifies which groups of lay people are correctly labeled by the word ‘jury’. The specified criteria seem to be neither too narrow nor too broad. It would be too narrow to use the phrase ‘in a criminal case’ rather than ‘in a legal case’, since civil suits are legal cases and sometimes have juries. It would be too broad to omit the phrase ‘in a legal case’, since there are groups of lay people selected to make recommendations (which are arguably a kind of decision), such as the British Columbia Citizens Assembly on Electoral Reform, a group of randomly selected citizens who investigated and then recommended changes to British Columbia’s electoral system.[27] The assembly made a decision on the basis of evidence, testimony and argument presented to it, but it was not a jury. In the definition of the word ‘pod’, the following definition might specify the criteria for being members of a pod without being either too narrow or too broad:

  
    	A pod is a group of marine animals such as whales, dolphins, seals, or pelicansthat travel together over a period of time for social engagement and protection from predators.

  

  This definition excludes schools of fish from being called ‘pods’, since the fish in a school of fish have no social engagement with one another.

  
    4.4.5 Summary on definitions by genus and differentia
  

  To sum up, a definition by genus and differentia names a genus and describes a differentia. The genus is a general class to which, according to the definition, all the things correctly labeled by the term being defined belong. The differentia consists of one or more features that, according to the definition, collectively distinguish the things correctly labeled by the term being defined from other things in the genus. If a definition by genus and differentia is a sentence of the form ‘A <term to be defined> is a <genus> <differentia>’, then the term to be defined and the name of the genus must both be nouns or noun phrases. If it has the form of a dictionary definition (‘<term> <genus> <differentia>’), then the term to be defined and the name of the genus can be either both nouns and noun phrases or both adjectives and adjective phrase or both verbs or verb phrases or both adverbs and adverb phrases.

  In constructing a definition by genus and differentia, one must select a genus to which all the things correctly labeled by the term being defined belong. A good way to ensure such inclusiveness is to consider first a variety of kinds of things that are correctly labeled by the term. To make it easier to understand the differentia, it helps to pick a genus that is neither too specific nor too general and that includes things that closely resemble the things correctly labeled by the term being defined (such as a class that includes squares if one is defining ‘triangle’ or a class that includes watches if one is defining ‘clock’).

  In choosing a differentia, it helps to think of a variety of things in the genus that are correctly labeled by the term (so as to include all of them) and also of a variety of things in the genus that are not correctly labeled by the term (so as to exclude all of them). In this way, one will avoid constructing a definition that is either too narrow or too broad. There is no objection in principle to a negative differentia.

  Definitions by whole and part and definitions by group membership are analogous to definitions by genus and differentia. The class of wholes named in the defining part of a definition by whole and part must include all and only the wholes to which the part in question belongs, and the description of which part is in question must be neither too broad nor too narrow. The class named in the defining part of a definition by group membership must include all the individuals that can form groups correctly labeled by the term being defined, and the description of the criteria for membership in such a group must be neither too narrow nor too broad.

  
    4.5 Contextual definitions
  

  
    4.5.1 The structure of contextual definitions
  

  A contextual definition[28] provides an expression equivalent in meaning to expressions in which the term being defined occurs in some context.[29] It is thus a kind of definition by extended synonym, but of an expression in which the defined term appears rather than of the defined term by itself. Here are two examples:[30]

  
    	To say ‘a branch of study is ascience’ means its researchers study its subject-matter with careful observation and rigorous analysis.

    	‘To provea propositionbeyond a reasonable doubt’ means to offer enough evidence in its support that it would not make good sense to deny that proposition.[31]

  

  The first of these examples is not a good definition, as will be pointed out.

  In these examples, a contextual definition has the structure: ‘<context> <term to be defined>’ means <equivalent expression>. Other structures are possible. In scientific, mathematical and logical contexts, the symbol ‘=df’ is used instead of ‘means’, as in the following example:

  
    	Average densityof x =dfmass of x in grams / volume of x in cc.[32] (Hempel 1952, 5)

  

  If the equivalent expressions are sentences, one can use the structure ‘to say that … is to say that …,’ as in the following example:

  
    	To say that an inherited trait ispolygenic is to say that[33]several genes must be present for the trait to be inherited.

  

  Dictionaries sometimes express contextual definitions in a complex sentence with a conditional clause with the defined term embedded and a main clause that gives the meaning of the conditional clause, as in the following example:

  
    	When something such as a contract, deadline, or visaexpires, it comes to an end and is no longer valid. (quoted by Atkins and Rundell (2008, 441))

  

  Or they may express them in a simple sentence, as in the following example:

  
    	An innocentquestion, remark or comment is not intended to offend or upset people, even if it does. (quoted by Atkins and Rundell (2008, 446))

  

  One can get the same effect as a contextual definition by indicating the type of things of which an adjective or adverb is said. For example, the above definition might be rephrased as follows:

  
    	Polygenic (said of inherited traits): resulting from several genes.

  

  The following remarks on contextual definitions apply equally to definitions of this form.

  Contextual definitions are particularly attractive when the term to be defined is an adjective, but they can be used to define any part of speech or any phrase, as the examples show. Unlike definitions by genus and differentia, they do not require that one find a genus that includes the things correctly labeled by the term being defined. They are particularly helpful for abstract general terms (like the word ‘the’) that do not pick out a species of a genus and for terms (like the word ‘plus’) that signify functions. They work best when the defined term occurs in a limited range of contexts, as is the case with many adjectives and many intransitive verbs (Atkins and Rundell 2008, 443).

  In some cases, one can transform a contextual definition into a definition by genus and differentia. Consider for example the following contextual definition of ‘growth’:

  
    	‘xgrows’ means x gets bigger.

  

  One could transform this definition into the following definition by genus and differentia:

  
    	Growth is a changefrom being smaller to being bigger.

  

  In other cases, such transformations are difficult and perhaps impossible, as in the following definition:

  
    	‘Betweeny and z’ means with y on one side and z on the other side.

  

  Whether or not such a transformation is possible, a good contextual definition makes clear the meaning of the term being defined, because it enables us to transform an expression in which the term occurs into an equivalent expression in which the term does not occur.

  Even when a definition by genus and differentia is possible, contextual definitions have the advantage of avoiding the problem of having to find and lean on a genus that may be awkward, confusing or uninformative. For example, a definition by genus and differentia of ‘biased’ calls for first converting the word into a noun (perhaps ‘bias’) and then deciding what noun to use for the genus. One might choose the noun ‘quality’ and produce the following awkward-sounding definition:

  
    	Bias is the qualityof letting one’s prejudices influence one’s judgment.

  

  The word ‘quality’ is rarely used in this sense outside of dictionary entries (Atkins and Rundell 2008, 448). In comparison, it is easier to construct and understand the following contextual definition:

  
    	‘A person isbiased’ means the person is letting his or her prejudices influence his or her judgment.

  

  In this case, an extended synonym might be even easier to construct and understand:

  
    	‘Biased’ means influenced in judgment by prejudice.

  

  All three definitions of ‘biased’ convey the same meaning, and thus are equally correct. They differ only in ease of construction and understanding.

  
    4.5.2 Identification of the context in constructing a contextual definition
  

  A good contextual definition should provide an understandable equivalent for at least some expressions containing the term being defined. In constructing such a definition, therefore, one needs to consider what sorts of expressions contain the term. If the term is used only in very restricted contexts, it may be possible to find a context that covers all such contexts and thus construct a comprehensive contextual definition, such as the definition of the term ‘polygenic’ in the next paragraph. More commonly, the term being defined occurs in a wide variety of contexts and one can only find a context that accounts for some of them, as in the definition in the next paragraph of the term ‘biased’. Identification of a context often happens intuitively, without requiring much thought, and often happens at the same time as one finds an equivalent expression. One can search a corpus for occurrences of a term in context. But the following guidelines may help if a context for the defined term does not immediately come to mind or one does not have access to a searchable corpus.

  If the term is an adjective, or a phrase or clause used to modify nouns, one should consider what sorts of entities it can describe. The term ‘polygenic’, for example, is used to describe inherited traits. It is not used to describe people, animals, things, sentences, events, or indeed anything other than inherited traits. Hence it is possible to construct a comprehensive contextual definition of ‘polygenic’, one that covers all contexts in which that term appears, by choosing as the context the phrase ‘An inherited trait is …’, as in the following (previously mentioned) definition:

  
    	To say that an inherited trait ispolygenic is to say that several genes must be present for the trait to be inherited.

  

  Consider by contrast the earlier contextual definition of the term ‘biased’:

  
    	‘A person is biased’ means the person is letting his or her prejudices influence his or her judgment.

  

  The term ‘biased’ is used to describe not just people but also decisions, opinions, samples and other things. Hence the context ‘A person is …’, used in the above definition, is not comprehensive. It is good enough, however, for reporting the meaning of ‘biased’ when it is used of people. One can defend limiting the context for the definition of ‘biased’ to people on the ground that biased decisions and opinions are definable as decisions and opinions resulting from a person’s bias. A different context would be needed for samples, because they are biased in a sense that is independent of the sense in which people are biased. Samples do not have prejudices, nor are their biases necessarily a reflection of a person’s prejudices. The following might be a good contextual definition of the term ‘biased’ as it applies to samples:

  
    	To say that a sample isbiased is to say that the sample has been selected from a universe in a way that makes it systematically likely to be different from that universe.

  

  This definition would usefully be supplemented by some examples of biased samples and what makes each of them biased. For example, a sample of products from an assembly line would be biased if it was selected by removing every 1000th product for testing and there were 10 parallel processes in the production process (e.g. simultaneous capping of 10 soft-drink bottles), because it would include in the sample only products made in one of the 10 parallel processes.

  If the term is a noun or a noun phrase, one should consider what kinds of items it makes sense to apply the term to. In other words, in a sentence of the form ‘x is a <noun or noun phrase>‘, to what sorts of things can the replacement for ‘x’ refer? Consider for example, the previously mentioned definition of the term ‘science’:

  
    	‘A branch of study is ascience’ means its researchers study its subject-matter with careful observation and rigorous analysis.

  

  This definition reflects the judgment that a sentence of the form ‘x is a science’ makes sense if ‘x’ is replaced by the name of a branch of study. One could defend as an alternative context ‘A branch of knowledge is a …’ This alternative reflects a different way of looking at sciences, as bodies of knowledge rather than as systematic inquiries into different aspects of reality. It might result in the following rather restrictive contextual definition of ‘science’:

  
    	To say that a branch of knowledge is ascience is to say that it has been given an axiomatic formulation in which all the general truths about its subject-matter can be deduced from its axioms without any additional information.

  

  In the case of a verb or verb phrase, one should likewise consider what kinds of things the verb or verb phrase can apply to. The context selected for a comprehensive contextual definition of the verb ‘grow’, for example, should reflect the variety of things that are said to grow: not just living organisms but also crystals, relationships, economic output, incomes, and so forth. The very broad and neutral context ‘x …’ might do, as in the following (previously mentioned) definition:

  
    	‘xgrows’ means x gets bigger.

  

  On the other hand, the verb ‘wonder’ applies only to people and perhaps to some animals, and takes as its object only embedded interrogatives. For simplicity, one could restrict the context to a person wondering whether something is true, as in the following definition:

  
    	To say that a personwonderswhether some proposition is true is to say that the person does not know the truth-value of the proposition but is thinking about what that truth-value might be.

  

  In the case of an adverb or adverb phrase, one should consider what kinds of statements reporting the occurrence of an event or the existence of a state of affairs can be qualified by the adverb or adverb phrase in question. Consider the following contextual definition of ‘slowly’:

  
    	‘A person does somethingslowly’ means the person takes more time to do it than most people take.

  

  This definition uses ‘a person does something …’ as the term’s context, and is good enough for that context. If one wants a comprehensive definition, however, one needs to cover statements about other processes. A rock can fall slowly down a hill, a train can pass slowly by a level crossing, a tree branch can move slowly in a gentle breeze, and so on. A contextual definition that captures the full range of uses of the term ‘slowly’ should therefore use a more general context, and the equivalent expression should be correspondingly more general. It might read as follows:

  
    	‘A process occursslowly’ means the process takes more time than such processes usually take.

  

  It is easier to find a comprehensive context for terms like ‘polygenic’ that have a narrow application than for terms like ‘slowly’ that have a broad application. A non-comprehensive context in a contextual definition is not a mistake, just a limitation of the applicability of the definition.

  
    4.5.3 Formulating the equivalent expression in a contextual definition
  

  The equivalent expression is the defining part of a contextual definition. It must fit the use of the term in the chosen context. One thus needs to be on the alert for possible counterexamples of two types.

  The first type is a possible situation that is correctly described by the first part of the definition but not by the supposedly equivalent expression. Consider for example the following contextual definition of the term ‘legal duty’:

  
    	‘X has alegal dutyto do Y’ means that X is required to do Y by a contractual relationship that would be upheld in a court of law (Memidex; available at http://www.interglot.com/dictionary/en/en/translate/contextual%20definition; accessed 2021-01-12)

  

  However, the legal dictionary on the website of ALM (American Law Media) proposes the following definition of ‘legal duty’ by genus and differentia:

  
    	legal duty n. the responsibilityto others to act according to the law. (available at http://dictionary.law.com/Default.aspx?selected=1130; accessed 2020-01-20)

  

  The entry gives as an example of a legal duty the duty to keep premises safe. This duty can arise independently of a contractual relationship; for example, one has a legal duty to keep the steps to one’s front porch safe, even if one has no contractual relationship with a person using them. This duty is thus a counterexample to the interglot definition: one has a duty to keep the steps to one’s front porch safe, but one is not required to do so by a contractual relationship that would be upheld in a court of law. The counterexample shows that the interglot definition is too narrow and needs to be broadened.

  Sometimes an apparent counterexample of this first type turns out not be a real counterexample, because it uses the term with another meaning. Consider the following (previously mentioned) contextual definition of the term ‘biased’:

  
    	‘A person is biased’ means the person is letting his or her prejudices influence his or her judgment.

  

  Someone might object that people are sometimes said to be biased if they have a definite opinion on an issue, even if that opinion is based on a careful and unprejudiced consideration of all the available relevant evidence. Since this situation is correctly described by the first part of the definition (the person is biased) but not by the allegedly equivalent expression (the person is not letting his or her prejudices influence his or her judgment), it would show that the definition is too narrow if it were a genuine counterexample. In fact, however, it is not a genuine counterexample, because it appeals to a different sense of the word ‘biased’. The definition reports the pejorative use of the word ‘biased’, according to which to call a person biased is to say something negative about that person. The supposed counterexample, on the other hand, uses the word ‘biased’ in its non-pejorative sense of having a definite opinion.

  The second type of counterexample to a contextual definition is a possible situation that is correctly described by the supposedly equivalent expression but not by the first part of the definition. Consider for example the following (previously mentioned) contextual definition:

  
    	‘Betweeny and z’ means with y on one side and z on the other side.

  

  Someone might object to this definition that New Orleans has New York City on one side and Los Angeles on the other side, but is not between New York City and Los Angeles. This counterexample shows that the definition is too broad. The equivalent expression needs to be tightened up so as to require something that is spatially between two things to be situated on (or close to) a line joining them.

  Like definitions by genus and differentia, contextual definitions can be simultaneously too narrow and too broad, in different respects. Consider the following (previously mentioned) contextual definition:

  
    	‘A branch of study is a science’ means its researchers study its subject-matter with careful observation and rigorous analysis.

  

  On the one hand, this definition requires that a science makes careful observations, but theoretical physics is a science whose researchers do not make observations. In this respect, the definition is too narrow. On the other hand, the definition would count pseudo-sciences like phrenology and cryptozoology as sciences, because researchers in those branches of study use careful observation and rigorous analysis. In this respect, the definition is too broad. It is in fact quite a challenging task to say what ‘science’ means. Section 4.6, which introduces the concept of a range definition, considers a definition of ‘scientific method’ that captures better the vagueness of the word ‘science’ as it is most commonly used nowadays.

  Contextual definitions can also be inadequate if they presuppose the existence of something non-existent or the uniqueness of something that is not unique. Consider for example the following contextual definition of the word ‘quotient’ as it is used in arithmetic:

  
    	The quotientof a natural number x divided by a natural number y (x/y) is the number z such that z times y is x (z xy = x).

  

  If y is zero, then either there is no such number z (if x is not zero) or there is an infinite number of such numbers z (if x is zero, since any natural number multiplied by zero is zero). There are two ways to repair the above definition to meet the requirements of existence and singularity. One is to restrict the divisor y to natural numbers other than zero, i.e. to what are called ‘positive integers’, as in the following revised contextual definition of ‘quotient’:

  
    	The quotientof a natural number x divided by a positive integer y (x/y) is the number z such that z times y is x (z xy = x).

  

  The other is to make the definition conditional on y being non-zero:

  
    	If a natural number y is not zero (y ≠ 0), the quotientof a natural number x divided by y (x/y) is the number z such that z times y is x (z xy = x).

  

  The problem of false presuppositions, which can arise with any form of definition, rarely presents itself outside mathematical and logical contexts.[34]

  
    4.5.4 Summary on contextual definitions
  

  A contextual definition has the structure: ‘<context> <term to be defined>’ means <equivalent expression>. It can be used to define any part of speech or phrase. A comprehensive contextual definition enables one to replace any expression in which the defined term may occur with an expression with the same meaning in which the defined term does not occur. A less comprehensive contextual definition covers only some contexts in which the defined term occurs; it may be good enough for some purposes. In constructing a contextual definition, one needs to identify the contexts in which the term to be defined may occur. If a comprehensive definition is desired, one needs to include all those contexts in the first part of the definition. Such comprehensiveness is more feasible with words of restricted application like ‘polygenic’ than with words of diverse application like ‘slowly’.

  The expression in the second part of the definition must fit the meaning that one has in mind. A situation that is correctly described by the first part of the definition but is not correctly described by the second shows that the definition is too narrow. In that case, the expression in the second part needs to be broadened. A situation that is correctly described by the second part of the definition but is not correctly described by the first part shows that the definition is too broad, in which case the expression in the second part needs to be restricted. A contextual definition can be simultaneously too narrow and too broad, too narrow in one respect and too broad in another. In that case, it needs to be made broader in the first respect and narrower in the second. A contextual definition can also be inadequate if the allegedly equivalent expression has a false presupposition.

  
    4.6 Range definitions
  

  This chapter has now discussed five forms of definition.[35] Its guidelines for constructing and evaluating definitions of these five forms often presuppose that the things correctly labeled by the term being defined are sharply distinguished from things not correctly labeled by it. For example, a plane figure is assumed to be either definitely a triangle or definitely not a triangle, with no borderline cases in which the meaning of ‘triangle’ leaves it indeterminate whether a given plane figure is a triangle. For many terms, such an assumption is questionable. The things that are correctly labeled by the term being defined are not a sharply bounded class, but are more like a mountain range, whose boundaries are indeterminate. One can indicate the fuzziness of such boundaries either by using correspondingly fuzzy words in the defining part of the definition or by qualifying one or more components of the defining part by words like ‘usually’ or ‘generally’. This essay will use the term ‘range definition’, introduced by Max Black (1954, 13-14 and 24-37), for definitions qualified in this way.

  On Black’s account, a fully specified range definition describes (1) one or more typical cases, which he calls ‘paradigms’; (2) a set of criteria, capable of variation and each present in at least one of the paradigms, criteria which he calls ‘constitutive factors’; and (3) rules for determining from variations in the constitutive factors the degree of distance from the paradigms (Black 1954, 29). Black introduced his concept of range definition in the context of clarifying some problems involved in trying to define scientific method. Although he does not produce a fully specified range definition of the term ‘scientific method’, his remarks about defining it illustrate his approach to formulating a range definition. He takes scientific method to be the method used historically in scientific investigation. He counts as paradigms methods used in such recognized branches of science as astronomy, mathematics, geography, archeology and biology. Among the constitutive factors of these branches of science are observation, generalization, the hypothetico-deductive use of assumptions, measurements, the use of instruments, and mathematical construction. None of these factors, however, is a necessary condition for being a scientific method, since each of them is absent in at least one of the paradigms. Rather, the degree to which an activity is scientific varies according to how many of the factors it involves (Black 1954, 13).

  The cognitive psychologist Eleanor Rosch proposed a similar idea on the basis of her discovery that people regard some members of a basic category[36] like red or chair or bird as being more typical than others, which were thought of as peripheral or borderline cases (Rosch 1978). She coined the term ‘prototypes’ for the clearest cases of membership in such a category, “defined operationally by people’s judgments of goodness of membership in the category” (Rosch 1978, 36). For example, for participants in her studies, robins and sparrows were prototypical birds, pheasants and ducks were much less typical, and ostriches were hardly birds at all. In accordance with her underlying hypothesis that categories in a culture are structured so as to provide maximum information at the least processing cost (a principle of cognitive economy) in a way that respects the perceived world’s correlational structure (e.g. feathers found along with wings more often than fur), Rosch discovered that, for both basic and superordinate natural categories, the more prototypical a member of a category was rated, the more attributes it shared with other members of the category and the fewer attributes it shared with members of contrasting categories. Thus cultures distinguish kinds of things (such as red things, birds, or cars) on the basis of clear instances of the kind that are markedly different from clear instances of contrast kinds (such as blue things, cats, or buses), without worrying too much about boundary cases. They do not distinguish kinds of things on the basis of a set of attributes that are individually necessary and jointly sufficient for being a member of a kind. Rosch’s prototypical members of a category are like Black’s paradigms, with the difference that the prototypical members of a category closely resemble one another,[37] whereas Black’s paradigm cases have overlapping features but may be quite different from each other (as for example pure mathematics and paleontology differ from each other). This essay adopts Black’s approach. If a term (in one of its senses) has a core meaning that can be characterized by individually necessary and jointly sufficient conditions, then that core meaning can be communicated by an unqualified definition of one of the five forms already discussed in this chapter. Less typical uses of the term can be accommodated by supplementary definitions that indicate how the core meaning is modified in such uses (Atkins and Rundell 2008, 279 and 439-443).

  This book uses Black’s term ‘range definition’ in a broad sense, for any definition of a term that indicates by explicit qualifiers that the boundaries of the class of things correctly labeled by the term are fuzzy. If the qualifiers are removed, the defining part of such a definition will be of one of the five previously discussed forms, and the guidelines for constructing and evaluating those forms apply—with the qualification that borderline cases are allowed for. In the following example of a range definition that is a qualified definition by genus and differentia, and in other such examples in this section, the term being defined is bold-faced, the genus is underlined, the differentia is italicized, and the qualifying words that indicate the vagueness of the term are double-underlined:

  
    	The scientific method is a method of investigationcharacteristicallyinvolving a substantial number, but rarely all, of the following characteristics: observation, generalization, experimentation, measurement, calculation, use of instruments, formulating and testing hypotheses that get support from their being able to explain the facts and their competitors’ being inconsistent with the facts, and being more or less tentative when concluding. (Ennis 2016, 3)

  

  Qualified definitions by genus and differentia have the structure: <Term to be defined> is <genus> <qualified differentia>. The above range definition identifies a genus (method of investigation) of the things correctly labeled by the term being defined (‘scientific method’), identifies characteristics that typically distinguish them from other things belonging to the genus, and allows for untypical exceptions.

  The differentia in a definition by genus and differentia can be qualified in various ways. One can allow for indefiniteness in the number of typical attributes required for something to be correctly labeled by the defined term, as in the just-mentioned definition of ‘scientific method’. One can allow for variation in the composition of the things correctly labeled by the defined term, as in the following definitions of ‘chopsticks’ and ‘chili powder’.

  
    	Chopsticks are eating utensilscommonly made of wood, bone or ivory, somewhat longer and slightly thinner than a lead-pencil.

    	Chili powder is a mixture of spicessold for use in making chili, typically a blend of dried chillies, garlic powder, red peppers, oregano, and cumin.

  

  One can allow for vagueness in the size of the thing being defined, as in the just-mentioned definition of ‘chopsticks’. One can even mention, without any claim of typicality, characteristics that may belong to a thing correctly labeled by a term, as in the following definition of ‘schizophrenia’:

  
    	Schizophrenia is a severe mental disorderin which people interpret reality abnormally. Schizophrenia may result in some combination of hallucinations, delusions, and extremely disordered thinking and behavior that impairs daily functioning, and can be disabling. (by Mayo Clinic staff, https://www.mayoclinic.org/diseases-conditions/schizophrenia/symptoms-causes/syc-20354443; accessed 2021-01-12)

  

  The following range definitions are qualified variants of definitions by synonym, by antonym, and by extended synonym; and contextual definitions:

  
    	‘Recondite’ means, roughly, esoteric.

    	‘Stingy’ is, roughly speaking, the opposite of ‘generous’.

    	‘Weary’ means very tired, especially as a result of working hard.

    	To say that a person iskind is to say that the person is tender, considerate and helpful, typically out of genuine concern for the other person rather than out of a desire to be liked by that person.

  

  In the above definitions, the term being defined is bold-faced, the defining part is italicized, and the qualifiers are double-underlined.

  One should construct range definitions in the same way as one constructs the type of definition that is qualified. Black (1954, 25-26) suggests that one begin with a variety of cases that are clearly correctly labeled by the term, as a way of generating criteria that make it clear that something is correctly labeled by the term—criteria that might vary in importance. Before qualifying one or more of these criteria by a word like ‘usually’ or ‘typically’, one should reflect on whether the term is really vague. If the meaning is quite sharp, it is more accurate to use an unqualified definition than a range definition. Considerations of brevity may however justify a range definition even of a precise term. For example, one might propose the following range definition of the term ‘fruit’ in its botanical sense:

  
    	‘Fruit’ in its botanical sense means the fleshypart of a seed-bearing plantthat as a rule contains seeds.

  

  The qualifier ‘as a rule’ avoids the need for a lengthy accommodation of seedless fruit. If the range form is chosen, one should use the appropriate qualifying word or words in the appropriate place, so as to capture accurately the vagueness of the term.

  Single counterexamples can show that a range definition is too broad. A range definition is too broad if there is even just one thing that has the characteristics claimed to be typical but is not correctly labeled by the term being defined. Consider again the previously-mentioned definition of ‘scientific method’:

  
    	The scientific method is a method of investigationcharacteristically involving a substantial number, but rarely all, of the following characteristics: observation, generalization, experimentation, measurement, calculation, use of instruments, formulating and testing hypotheses that get support from their being able to explain the facts and their competitors’ being inconsistent with the facts, and being more or less tentative when concluding.

  

  If a method of investigation was not a scientific method even though it had all the characteristics mentioned in the definition, then the definition would be too broad. A possible counterexample of this sort is the method of investigation used in a pseudo-science like phrenology.

  Although a single counterexample can show that a range definition is too broad, it cannot show that a range definition is too narrow. Consider for example the following previously mentioned definition of ‘chili powder’:

  
    	Chili powder is a mixture of spicessold for use in making chili, typically a blend of dried chillies, garlic powder, red peppers, oregano, and cumin.

  

  Chili powder made from a blend of somewhat different spices does not show that the above definition is too narrow, because the qualifier ‘typically’ allows for different blends. To show that a characteristic claimed to be typical is not really typical, one needs to show that a large proportion of things correctly labeled by the term do not have that characteristic. For example, if someone included in a definition of ‘clock’ the phrase ‘typically with an internal mechanism’, that definition could be challenged as too narrow, since nowadays digital clocks in such locations as cars and bedside clock radios are probably more common than clocks with an internal mechanism.

  
    4.7 Extensional definitions
  

  Extensional definitions define a term by listing the individuals that are correctly labeled by the term or by listing the species that are included in the genus that the term names. The list may be only partially explicit, with an indication of how it is to be completed, as in the following definition of the term ‘natural number’:

  
    	The natural numbers are the numbers 0, 1, 2, and so on.

  

  It is sometimes convenient to explain what genus an unfamiliar term refers to by listing the familiar species that belong to it, as in the following (inadequate) definition of the term ‘corvid’:

  
    	A corvid is a crow or raven or jackdaw or jay or magpie.

  

  It is however easy to leave out some species when using this strategy, thus making one’s definition inaccurate. There are in fact 120 species of corvids (Madge and Burn 1994). The best one can do to fix up the above definition is to treat the species as examples, as in the following definition:

  
    	Corvids are a familyof birds that includes crows, ravens, jays and magpies.

  

  A more adequate definition would specify the intension of the term ‘corvid’ by describing some of the common features of corvids that distinguish them from birds of other families. As the example illustrates, it is risky to define a term that names a genus by listing the species of that genus, since one may easily leave something out.

  

  
    
      	Gupta (2019) distinguishes the definiendum from the term being defined. For him, the definiendum is the entire string of words preceding a definition’s indication of equivalence. In most forms of definition, this string is as a matter of fact identical to the term being defined; he calls such definitions “regular definitions”. In so-called “contextual definitions” (to be discussed in section 4.5), however, the initial string of words is an expression that includes the term being defined as a proper part; Gupta notes that this expression is usually of a different grammatical category than the defined term, and calls definitions where the definiendum is of a different grammatical category a “heterogeneous definition”. In contrast, this essay does not use the term ‘definiendum’ and proposes no label for the initial expression in a contextual definition in which the term being defined occurs in a context. It does not use the terms ‘regular definition’ and ‘heterogeneous definition’, which are Gupta’s innovations. ↵


      	To make explicit that one is offering a definition, one should use a link like ‘means’. Statements of equivalence with ‘is’ or ‘if and only if’ or the like as the indicator of equivalence are ambiguous as to whether they are defining the subject term or making a substantive claim. For example, the statement that an organism is a device by which the genes in its DNA replicate themselves has the form of a definition, but is a somewhat controversial substantive claim in evolutionary theory. It is not a definition of the term ‘organism’. Morscher (2017, 187-189) uses a colon before a linking word like ‘means’ or ‘is’ or ‘if and only if’ as an extra-linguistic indication that the sentence is a definition; the odd placement of the colon makes its significance unambiguous. His convention is a useful signal, but cannot be used in spoken language. ↵


      	When the link is the verb ‘means’, the quoted name of the term being defined is a noun or noun phrase, and the defining part of the definition can be a different part of speech, as in the above definition of the word ‘recondite’, whose defining part is an adjective. ↵


      	Contextual definitions sometimes define a term only for some of the contexts in which it occurs. ↵


      	Such claims of equivalence of a term in one language to a term in another might better be called a translation rather than a definition (Gorsky 1981; Fillmore 2003; Atkins and Rundell 2008). Atkins and Rundell (2008, 500) illustrate the difference between a definition and a translation by contrasting the entries for the word ‘column’ in a monolingual dictionary and a bilingual (English-French) dictionary; the monolingual dictionary distinguishes nine senses of ‘column’, each of which is defined, whereas the bilingual dictionary has just the single word ‘colonne’ as the French equivalent, since the same word is used in all nine senses in French. Where bilingual dictionaries define terms, they do so in the term’s language, typically as a guide to which sense of a term is in question. ↵


      	Atkins and Rundell (2008, 135) describe true synonyms as “extremely rare, if they exist at all”, and remark that alleged synonyms in dictionary definitions often turn out to be cohyponyms (words describing a different species of the same genus) or superordinates (words describing a genus of the species named by the defined term). They add that pure synonymy is rare across languages, except for names of concrete objects shared by the cultures of two linguistic communities. ↵


      	This definition of ‘algorithm’ gives a rough sense to a layperson of what people mean when they talk (for example) about the algorithms that select relevant pages on the Web in response to a search phrase (as described at https://www.google.com/search/howsearchworks/algorithms/; accessed 2019 04 21). More technically, an algorithm is an effective procedure for computing the value of a function for given inputs. A simple example is the procedure for adding by hand a column of numbers written in Hindu-Arabic notation (such as 23, 37, and 139). Mathematical logicians have proposed various exact definitions of the informal concept of a computable function. Since the informal concept is not mathematically precise, it is not possible to prove that any of these definitions exactly captures the informal concept. However, mathematicians have proved that all the proposed exact definitions are equivalent to one another, thus providing some assurance that their exact definitions capture what people informally understand by an algorithm. For details, the interested reader can consult the article “Computable functions” in the online Encyclopedia of Mathematics, available at https://www.encyclopediaofmath.org/index.php/Computable_function (accessed 2019 04 17). ↵


      	Gorsky (1981, 96) limits “definitions in the proper ... sense” to definitions that aim to satisfy the interchangeability requirement when the structure of the definition and the level of social knowledge permit its satisfaction. Such definitions include explicit complete definitions, implicit axiomatic definitions (discussed in section 5.4, “Use of a term in a sentence”), and implicit definitions that can be reduced to explicit complete definitions. ↵


      	This example is chosen to illustrate the possibility of a bad definition without counterexamples. It is obviously not a definition by synonym. Its form, definition by genus and differentia, will be discussed in section 4.4, “Definitions by genus and differentia”. ↵


      	In the terminology explained in the footnote at the beginning of section 1.3, entitled “Three dimensions of definition”, Doroszewski is objecting that the definition submitted to his office describes incorrectly the intension of the term ‘winter’ when used as an adjective modifying the noun ‘crop’, even though it gets the extension correct. ↵


      	In bulleted definitions by antonym, the term being defined is in bold face and the defining opposite is in italics. ↵


      	The qualifying phrases are necessary to avoid counterexamples like things that have opposite characteristics at different times (e.g. a short child who grows up to be a tall adult), in different parts (e.g. a peach with soft flesh and a hard stone), or in relation to different other things (e.g. sea-water that is drinkable by fish but not by humans). ↵


      	A term’s range is the class of cases to which it makes sense to apply the term. For example, the range of the term ‘rudely’ is human actions; it makes sense to describe a person as acting rudely, but makes no sense to describe someone as seeing a sunrise rudely or to describe a dog as having barked rudely. ↵


      	Cruse (1986, 223-243) distinguishes directional opposites (e.g. ‘up’ and ‘down’), antipodal opposites (e.g. ‘top’ and ‘bottom’), counterparts (e.g. ‘hill’ and valley’), reversives (e.g. ‘advance’ and ‘retreat’), and conversives (e.g. ‘master’ and ‘servant’). These kinds all share the common property of opposites, that one cannot truly predicate both of them to the same individual at the same time in the same part of itself in the same respect and in the same relation. In general, they are contraries rather than contradictories. For example, a person can be going neither up nor down, a location can be neither at the top nor at the bottom, a geographical feature of a landscape can be neither a hill nor a valley, a military unit can be neither advancing nor retreating, and one person can be neither a master nor a servant of another person. In each such pair, one could use either opposite to define the other; for example, one could say that up is the opposite direction to down. ↵


      	One might hesitate to use the term ‘synonym’ for a long phrase, on the grounds that a synonym must be a single word or a short phrase. To that extent, the term ‘extended synonym’ uses the word ‘synonym’ in a broader sense than usual. ↵


      	As usual, the term being defined is in bold face. In bulleted definitions by extended synonym, the entire extended synonym is in italics, except that in the special case of definitions by genus and differentia, to be discussed in the next section, the part of the extended synonym that names the genus is underlined. ↵


      	As explained in section 4.1, “Definitions by synonym”, an extensional context is a context in which substitution of a word or phrase that refers to the same object or set of objects does not change the truth-value of the sentence. The contrast is with an “intensional context”, where substitution of a word or phrase with the same reference may change the sentence’s truth-value. ↵


      	The memorandum can be found at https://history.state.gov/historicaldocuments/frus1945Berlinv02/d1003; accessed 2019-11-07. ↵


      	The words come from Latin; ‘genus’ (plural ‘genera’) means kind, and ‘differentia’ (plural ‘differentiae’) means difference. Ennis (1962, 103; 1996, 329; 2016, 2) proposed to replace the traditional name by the term ‘classification definition’ and to replace the term ‘genus’ by the term ‘general class’ and the term ‘differentia’ by the term ‘distinguishing features’. His proposal has the merit of making it more clear what is meant. Furthermore, although (as argued in section 2.2 on stipulating) one should not introduce new terminology to signify something for which there is already adequate accepted and recognized terminology, the term ‘definition by genus and differentia’ is not widely recognized. It also has the drawback that the singular term ‘differentia’ gives the misleading impression that in this form of definition one mentions only one feature of the things to which the term being defined applies; in fact, definitions of this form often mention more than one such feature. Despite its merits, Ennis’s proposal has not been adopted (e.g. by writers of textbooks that include a section on definitions). Furthermore, the phrase ‘distinguishing features’ might be misinterpreted to mean that each of a number of features in a definition of this form distinguishes the things to which the term applies from other things in the general class (or genus); in fact, it is often only the features as a group that distinguish them. When Ennis was to be a co-author of this book, we agreed to use his terminology. After he declined the role, I reverted to the traditional terminology. I would not be unhappy if Ennis’s terminology replaced it. ↵


      	In bulleted examples of definitions by genus and differentia, the bold-faced term is the term being defined, the underlined term names the genus and the italicized words describe the differentia. The genus and differentia are in general non-linguistic items. The relation between the defined term and the linguistic item that names the genus is called “hyponymy”; the defined term in a correct definition by genus and differentia is called a “hyponym” of the name of the genus (Atkins and Rundell 2008, 133). Terms that name coordinate species of the same genus, such as the English words ‘rose’ and ‘tulip’ when used to name flowers, are called “cohyponyms” (Atkins and Rundell 2008, 134). Some dictionary definitions define generic adjectives like ‘strange’ by listing their cohyponyms (e.g. the words that label different ways of being strange), because of the difficulty of finding a higher genus suitable for a definition by genus and differentia. Atkins and Rundell (2008, 134) report that newer dictionaries try to avoid such definitions. ↵


      	Traditionally, definitions by genus and differentia were regarded as so-called “real definitions” that specified the supposed “essence” of the species named by the term. For the case against the existence of essences and thus against the existence of real definitions, see section 6.2, “Real and nominal definitions”. ↵


      	This example illustrates an important point about definitions of terms, that they often incorporate substantive claims about the world. A definition can be false because it gets the facts wrong. Unless a definition is introducing a term as an abbreviation for a complex phrase or is providing a one-word synonym, it usually makes claims about the world that go beyond reporting or stipulating or advocating a particular use of the term defined. ↵


      	Historically, the task in constructing a definition by genus and differentia was to find first what was called “the proximate genus”, meaning the smallest general class to which the things correctly labeled by the term belong. In defining the term ‘triangle’, for example, one would be advised to pick rectilinear plane figure as the genus. The advice reflects a preoccupation with classification by division from an ultimate genus (e.g. figure) to a lowest species (e.g. triangle), a preoccupation that does not always produce the clearest result. It is more important to be clear in defining a term than to fit some antiquated theoretical straitjacket. Further, there can be more than one proximate genus, since there can be more than one classification tree into which one can fit a species; for example, triangles could be classified as a kind of mathematical abstraction, like numbers. ↵


      	In bulleted definitions by whole and part, the term being defined is bold-faced, the name of the class of whole objects is underlined, and the specification of the part is italicized. The name of the part is called a ‘meronym’ of the name of the whole (Atkins and Rundell 2008, 137). In the example, the word ‘root’ is a meronym of the word ‘plant’. ↵


      	See the article on mycelium in Wikipedia, available at https://en.wikipedia.org/wiki/Mycelium (accessed 2019-08-10). ↵


      	Some sources restrict pods to groups of marine mammals. However, articles on pelicans report that they form pods. Thus the term ‘pod’ is used in a narrower and in a broader sense. To illustrate the process of accommodating counterexamples, the definitions are taken to report the broader sense that recognizes pods of pelicans. ↵


      	See https://en.wikipedia.org/wiki/Citizens%27_Assembly_on_Electoral_Reform_(British_Columbia) (accessed 2021-04-18). ↵


      	Ennis (1996, 333; 2016, 2) calls a definition of this form “an equivalent-expression definition”. When this book was to be co-authored, we agreed to use his term. However, nobody else uses the term, and the term ‘contextual definition’ is widely used and widely recognized among philosophers. Since a definition of this form provides an expression alleged to be equivalent to an expression in which the term being defined occurs in some context, either label communicates its distinctive feature. I have therefore reverted to the commonly used label. ↵


      	This characterization follows that of Hempel, who writes: “A definition which introduces a symbol s by providing synonyms for certain expressions containing s, but not for s itself, is called a contextual definition.” (Hempel 1952, 4) Linsky (2016) writes: “In a contextual definition ... terms ... are eliminated through rules for defining the entire sentences in which they occur.” Hempel’s definition is more inclusive in two respects than Linsky’s, because it allows both for equivalent expressions that are phrases rather than sentences and for non-comprehensive contexts. ↵


      	In bulleted contextual definitions, the term being defined will be bold-faced, its context underlined, and the equivalent expression italicized. ↵


      	This definition illustrates the usefulness of skill at constructing definitions. Ennis (1991, 2015) invented and effectively used this contextual definition in a murder trial for which he was a juror. The jury did not have a definition; a particularly sceptical member demanded a definition; and the jury did not know what to do. The jury had asked the Bailiff to ask the Judge for a definition of the phrase, and the Judge had sent back a reply to the effect that there is no definition and that the jury should do the best it could. The jury was about to become a hung jury. However, the jury was satisfied by the definition (because its members really already knew the meaning of the term, but felt unable to state it), and proceeded to deliberate further and reach verdicts. ↵


      	By convention, the symbol ‘=df’ indicates that the expressions on either side of it are being used to refer to themselves, so there is no need to put quotation marks around them. ↵


      	People commonly use the structure ‘to say that ... means that...’ But ‘means that’ could mean ‘implies that’ rather than ‘means the same as’. Hence ‘is to say that’, which is unambiguous, is preferable. ↵


      	(This footnote is for readers familiar with the concepts of quantifier, bound variable, function, value, argument and sequence. Other readers can safely ignore it.) The above definition of ‘quotient’ could be expressed arithmetically as follows: If y ... 0, then x/y = z =dfz xy = x. Gorsky (1981, 116) points out that such contextual definitions with variables must satisfy three requirements: (1) Each variable should occur only once in the expression containing the defined term; (2) A variable on one side of the ‘=df’ symbol should be bound by a quantifier if and only if it is bound by a quantifier on the other side; (3) If the expression on the left side of the ‘=df’ symbol is a functional expression, then there must be exactly one value of the function for each sequence of arguments.The definition of ‘quotient’ that allows the divisor to be zero violates the third requirement. ↵


      	It has discussed definitions by synonym and by antonym, definitions by extended synonym, definitions by genus and differentia, and contextual definitions. ↵


      	A basic category is a category in a culture’s taxonomy to which people in that culture spontaneously assign an individual thing. For example, in North American culture, if one points to an object in someone’s kitchen and asks them, “What is that?”, in most contexts the answer will be “a chair” and not “a kitchen chair” (a subordinate category) or “a piece of furniture” (a superordinate category). If one asks the same question of an object in the person’s garden, the answer in most contexts will be “a tree” and not “a silver maple” (a subordinate category) or “a plant” (a superordinate category). According to Rosch’s studies, the level of abstraction chosen in each hierarchy as the basic category is the one that provides the most information about individuals in the category, given what is common knowledge in the culture. ↵


      	Rosch resists the suggestion that prototypes in a category share a set of individually necessary and jointly sufficient attributes. The suggestion, she objects, falsely reifies prototypes, which she describes as a grammatical fiction. The real reference, she writes (Rosch 1978), is to judgments of prototypicality. ↵


    

  

  





  
  





3
Preface


  
  This book proposes practical guidelines for constructing and evaluating definitions of terms, i.e. words or phrases of general application. The guidelines extend to adoption of nomenclature. Although these guidelines have a theoretical background, the book is not a scholarly treatise on the theory of definition. Nor is it a textbook; if used as a supplementary textbook to help develop critical thinking skills, it would need exercises. Rather, the book is a practical guide for people who find themselves in their daily lives or their employment producing or evaluating definitions of terms. It can be consulted rather than being read through.

  The book’s theoretical framework is a distinction, due to Robert H. Ennis (1962, 101-106; 1996, 320-363; 2016; 2019), of three dimensions of definitions: the act of the definer, the content of the definition, and its form. The act of a definer is what the definer does in defining a term; the book distinguishes, following Ennis, three basic acts of defining: reporting, stipulating, and advocating. The content of a definition is in one sense the information that the definition conveys and in another sense the words in its defining part. The form of a definition is the way it is expressed, for example as a definition by genus and differentia.

  This book was originally to be co-authored with Ennis. I wrote the first draft, Ennis commented, and we went back and forth until we agreed on a complete manuscript. At that point, however, Ennis decided that he could no longer be a co-author, although the project has his approval. Subsequently, in response to a reviewer’s suggestion (for which I am grateful) that I consult additional publications about definition, I revised the manuscript extensively, adding material that Ennis has not seen. I also benefited from careful reading of a later version of the whole manuscript by James B. Freeman and Frank Fair, and I thank them for their helpful suggestions, which I have generally accepted. They are of course not responsible for any flaws that remain. I would also like to thank Christopher Tindale for his careful proof-reading of the manuscript and Tamilyn Mulvaney for her care and dedication in preparing the manuscript for publication, as well as Jonathan Whitehead for his creative design of the cover (and Leo Groarke and Kathryn Verhulst-Rogers for arranging for him to design it).

  I hope that the result will be illuminating and useful for its readers.

  David Hitchcock

  January 2020
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1
Appendix: more forms



  
  This appendix discusses three rarely used and rather specialized forms of definition: inductive definitions, recursive definitions, and role-specifying definitions. It thus completes the treatment in chapters 4 and 5 of 11 commonly used forms of definition.

  
    A.1 Inductive definitions 
  

  Inductive definitions (Kleene 1974, 20 and 258-260; Gorsky 1981, §3.4) are used to define terms that pick out a set of objects in which there is a sequence from one or more initial objects to subsequent objects that can be reached step by step (“inductively”) from the initial object or objects.[1] An example is the term ‘ancestor’. A person’s ancestors are the person’s parents, grandparents, great-grandparents, and so on. The initial objects in the set are the person’s parents, and the remaining objects can be reached step by step, by adding a generation of parents again and again.[2]

  Inductive definitions can be set out in various ways. The clearest way has three clauses[3], a base clause that describes the initial objects, an inductive clause that describes one or more procedures for constructing subsequent objects, and a closure clause stating that nothing else is correctly labeled by the term. For example, the following is an inductive contextual definition of the term ‘ancestor’, with the term being defined in bold face, the base clause underlined, the inductive clause in italics, and the closure clause doubly underlined:

  
    	Each parent of a person x is an ancestor of x.

    	If y is an ancestor of x, then each parent of y is an ancestor of x.

    	Nobody else is an ancestor of x.

  

  Despite appearances, there is no improper circularity in using the term being defined (‘ancestor’) in each of these clauses. Even someone who had never before encountered the word ‘ancestor’ would understand how to work out who a person’s ancestors were. The base clause makes clear that each parent of the person is an ancestor of that person, applying the inductive clause to these two parents makes clear that the person’s grandparents are also ancestors of that person, applying the inductive clause a second time to each of these grandparents makes clear that the person’s great-grandparents are ancestors of the person, and so on. (One can only go back so far in identifying who these ancestors are, but that is just a practical limitation. The inductive definition explains the meaning of ‘ancestor’ quite clearly.)

  To avoid the impression of improper circularity, one can reword any inductive definition as a normal definition that begins with the defined term, follows it with a linking term indicating equivalence, and ends with a defining part that does not include the term being defined. The defining part describes the set of items correctly labeled by the term being defined as the smallest set whose members include both the objects defined by the base clause and the objects reached from them by applying the inductive clause. The following definition of ‘ancestor’ is an example, with the term being defined in bold face, the initial objects correctly labeled by the term underlined, and the method of reaching subsequent objects correctly labeled by the term in italics:

  
    	The set of ancestors of a person is the smallest set whose members include both the parents of that person and the parents of every member of the set.

  

  Other terms that can be defined inductively are ‘descendant’, ‘natural number’, ‘sentence’, and ‘argument’ (Hitchcock 2017, 523).

  The base clause of an inductive definition should identify all and only the beginning members of the sequence of objects to which the term refers. The inductive clause should generate all and only the subsequent objects in the sequence. Inductive definitions are too narrow if they fail to generate some beginning or subsequent objects that are correctly labeled by the defined term and too broad if they generate objects that are not correctly labeled by the defined term.

  In constructing an inductive definition, it makes sense to start with the base clause, making sure that it includes all and only the initial objects correctly labeled by the term. Then one should formulate the inductive clause, making sure that the procedure or procedures that it describes will generate all and only the non-initial objects correctly labeled by the term. The closure clause is the same for all inductive definitions.

  
    A.2 Recursive definitions
  

  Recursive definitions are used to define function-names or predicates with respect to a domain generated by a fundamental inductive definition (Kleene 1974, 260). They have a step-by-step character that follows the step-by-step generation of the domain with respect to which they are defined. A simple example is the following recursive definition of the plus symbol ‘+’ with respect to the domain of natural numbers generated by axioms 1, 2 and 5 of Peano arithmetic, as listed at the end of section 5.4, “Using a term in a sentence”:

  
    	x + 0 = x. (x + y′) = (x+y)ʹ.

  

  In the above definition, the variables ‘x’ and ‘y’ are to be understood as ranging over the natural numbers generated by Peano’s fundamental inductive definition, from which the symbols ‘0’ and ‘ʹ’ are taken. The symbol ‘+’ which is being defined is bold-faced, the base clause is underlined, and the recursion clause is italicized. In contrast to an inductive definition, there is no need for a closure clause, since the limits of the domain over which the variables range have already been established. To apply the above definition, one starts with the base clause and then works step by step using the recursion clause until one gets the result, as follows:

  
    	2 + 0 = 2. (base clause)

    	2 + 0ʹ = (2 + 0)ʹ (recursion clause)

    	2 + 0ʹ = 2ʹ. (from A and B, by substitution in B using the equality in A)

    	2 + 0ʹʹ = (2 + 0ʹ)ʹ. (recursion clause)

    	2 + 0ʹʹ = 2ʹʹ. (from C and D, by substitution in D using the equality in C)

  

  Since 0ʹʹ is two and 2ʹʹ is four, we have just used the recursive definition of ‘+’ to work out that two plus two equals four. This is hardly news, but is reassuring.

  One can also define predicates recursively, as in the following simple example:

  
    	‘0’ is a numeral. If ‘n’ is a numeral, then ‘nʹ’ is a numeral.[4]

  

  Here again, the variable ‘n’ is to be understood as ranging over the natural numbers generated by Peano’s fundamental inductive definition, from which the symbols ‘0’ and ‘ʹ’ are taken. The term ‘numeral’ which is being defined is bold-faced, the base clause is underlined, and the recursion clause is italicized. From this definition, one can establish using the base clause that ‘0’ is a numeral and then step by step using the recursion clause and previous results that ‘0ʹ’ is a numeral, ‘0ʹʹ’ is a numeral, and so forth. As with recursive definitions of function-names, there is no need for a closure clause, since the fundamental inductive definition of the term ‘natural number’ has already established the limits of the domain over which the variables range.

  Recursive definitions are useful in theoretical investigations of domains generated by inductive definitions, such as the definitions of predicates like ‘variable’, ‘term’ and ‘proof’ applied to the components of an inductively defined formal language (Kleene 1974, 252-254). The classic monograph on truth by the mathematical logician Alfred Tarski defined the term ‘true sentence’ for a particular formal language as a sentence that every sequence of objects satisfies, using a recursive definition of ‘satisfies’ (Tarski 1983, 193 and 195); his definition of ‘true sentence’ made possible theoretical investigation of semantic concepts like truth as applied to formal languages.

  
    A.3 Role-specifying definitions
  

  One can define a term like ‘of’ or ‘and’ by specifying its role in phrases or sentences. Instead of using the term in a sentence, or using a contextual definition, one specifies a type of context in which the term appears and says what the term contributes in such a context to the meaning of the phrase or sentence of which it is a part. This form of definition is particularly useful for prepositions, conjunctions, articles and other words that perform a linking role.

  The following are some examples of role-specifying definitions, taken from online dictionaries, with the defined term in bold-face, the defining part in italics, and the examples of the described use underlined:

  
    	of: (used to indicate derivation, origin, or source): a man of good family; the plays of Shakespeare; a piece of cake. (http://www.dictionary.com/browse/of?s=ts; accessed 2020-01-20)

    	the: (used, especially before a noun, with a specifying or particularizing effect, as opposed to the indefinite or generalizing force of the indefinite article ‘a’ or ‘an’): the book you gave me; Come into the house. (http://www.dictionary.com/browse/the?s=t; accessed 2020-01-20)

    	and: (used to connect grammatically coordinate words, phrases, or clauses); along or together with; as well as; in addition to; besides; also; moreover: pens and pencils. (http://www.dictionary.com/browse/and?s=t; accessed 2020-01-20)

  

  The colon after each defined term plays the role of a linking word like ‘means’ or ‘is’. The examples seem necessary to make clear what the abstract description of the use is trying to communicate.

  A reporting role-specifying definition is good if it clearly and accurately describes a use of the term in a way that fulfills the definition’s communicative purpose. Each of the above-quoted definitions would help someone who already knows how to use the word being defined to understand explicitly one way in which it is used. For philosophical purposes, however, such as understanding how to symbolize English sentences containing the word ‘and’ in a formal language with a symbol like ‘and’ whose meaning is precisely defined, the definitions are inadequate.[5]

  One could also use a role-specifying definition to stipulate how a term is to be interpreted or used, as in the following example:

  
    	In this work, the word ‘or’ is used exclusively, to indicate that exactly one of the alternatives holds.

  

  

  
    
      	Such definitions are sometimes called ‘recursive definitions’, as by Krabbe (2007, 7) and Hitchcock (2017, 523). Following Kleene (1974, 258-261), and in accordance with the practice of such authors as Tarski (1983, 177) and Krabbe (2017, 106), the term ‘recursive definition’ will be reserved in this essay for definitions of functions and predicates over an inductively defined set of objects. Such definitions are discussed in the next section, A.2, “Recursive definitions”. ↵


      	Fundamental inductive definitions generate a domain of objects (Kleene 1974, 259; Gorsky 1981); an example is the inductive definition of ‘natural number’ in axioms 1, 2 and 5 of Peano arithmetic, listed in section 5.4, “Using a term in a sentence”. Non-fundamental inductive definitions single out a subset in a previously generated domain. An example is the above definition of the term ‘ancestor’, which singles out a subset of the domain of people. In mathematical contexts, fundamental inductive definitions establish the range of a variable, and non-fundamental inductive definitions define predicates that hold of some objects (or n-tuples of objects) in that range, such as the predicate ‘even’ as applied to natural numbers (or the two-place predicate ‘is less than’ (‘<’) as applied to pairs (2-tuples) of natural numbers) (Kleene 1974, 21 and 259). ↵


      	The word ‘clause’ is used here in the sense used in speaking of the clauses of a legal document, such as a contract or a law or a regulation. A clause is a sentence or a string of sentences. ↵


      	A numeral is a linguistic expression that signifies a number. For example, the numeral ‘2’ signifies the number two. Putting a numeral in single quotation marks indicates that one is using it to refer to itself rather than to the number that it signifies. The difference between numerals and numbers can be indicated by contrasting Roman numerals with Hindu-Arabic numerals. The Roman numeral ‘XXIII’ refers to the same number as the Hindu-Arabic numeral ‘23’, but does so within a different system of signifying numbers. The system of numerals created by the above recursive definition is not practically usable, but is theoretically elegant in using only two symbols, the name ‘0’ and the symbol ‘ʹ’ meaning roughly: plus one. ↵


      	Typically, the symbol ‘and’ is used in formal languages as a connective linking two sentences. A sentence of the form ‘p and q’, where p and q are sentences, is true if and only if both p and q are true. Not all English sentences with the word ‘and’ are correctly symbolized using the symbol ‘and’. For example, the sentence ‘John and Mary are friends’ does not mean that John is a friend and Mary is a friend. It means that they are friends of each other. Thus, for purposes of symbolizing the logical structure of English sentences, the meaning of ‘and’ in the sentence ‘John and Mary are friends’ needs to be distinguished from its meaning in the sentence ‘John and Mary are students’. ↵


    

  

  





  
  




7
Summary



  
  This essay has proposed guidelines for constructing and evaluating definitions of terms, meaning by ‘term’ a syntactically complete expression of general application that falls short of being a sentence.

  It distinguished three dimensions of definitions: the act of the definer and the content and form of the definition. The act of a definer is what the definer does in defining a term, for example stipulating how the word ‘term’ in this essay is to be interpreted. The content of a definition is the information it conveys and the words of which its defining part is composed. The form of a definition is the way it is expressed, for example as a definition by genus and differentia.

  
    7.1 Acts of defining
  

  There are three basic acts of defining: reporting, stipulating, and advocating. These acts are not mutually exclusive; in defining a term, a person can combine any two or even all three of them. For example, a person who defines the adjective ‘brave’ might be simultaneously trying to capture actions that most people would take to be brave (an act of reporting), to indicate precisely what the definer should be interpreted to mean when describing an action as brave (an act of stipulating), and to express approval of any action correctly described by the defining part of the definition (an act of advocating).

  A reportive definition states (correctly or incorrectly) what a term means in a supposed pre-existing use. An example is the following definition:

  
    	‘Fruit’ in its botanical sense means the seed-bearingstructure in flowering plantsformed from the ovary after flowering.

  

  A reportive definition is a kind of explanatory hypothesis, for which the primary evidence is the use of the term in a specific sense when people communicate with each other. Good dictionaries construct their definitions on the basis of such evidence, and are thus good secondary evidence. An acceptable reportive definition must accurately describe the use of the term with the sense in question. If a reportive definition does not include some cases that people label by the term, then either the definition is too narrow or those cases reflect a different meaning. If a reportive definition includes cases that people would not label by the term, then either the definition is too broad or it is capturing some other pre-existing meaning. To evaluate a reportive definition, one considers whether it explains the data of the term’s use, whether it is consistent with these data and with known general facts about the sort of thing which the term signifies, and whether its rivals are inconsistent with facts. Distinct reportive definitions are rivals only if they are trying to capture the same sense of the same term and have different implications for which items are correctly labeled by the term when it has that sense. In contrast to distinct scientific explanations of a general natural phenomenon, distinct reportive definitions can both be correct, in the sense that they both explain the facts of the defined term’s use and are both consistent with these facts and with known general facts about the sort of thing signified by the term. In such cases, other considerations may make one definition preferable to the other.

  Stipulative definitions state how a term is to be interpreted or used in a specified context, as with the explanation in section 4.3 on definitions by extended synonym of how the term ‘extended synonym’ is to be interpreted in this essay. When one stipulates a meaning, one presupposes that one has the right to say how to interpret or use the term in the specified context. Stipulations of meaning include authors’ statements of what they will mean by a term in something they are writing, definitions in legal documents, definitions by agencies collecting statistical data of the terms to be used in reports sent to them, adoption of nomenclature, making vague terms precise, and introducing a new term into an axiomatized theory. In constructing a stipulative definition, one should consider first whether one has a reason for stipulating a term’s meaning, if so whether it is a good enough reason, and whether one has the right to stipulate. Assuming positive answers to these questions, one should be precise and unambiguous, and should fit the specified meaning to one’s purpose in stipulating. In introducing nomenclature, one should make sure that a new name is necessary. If it is, one should pick a name that will not be misunderstood, and ideally a name that will communicate accurately its intended meaning. Although stipulative definitions are neither true nor false, they can be evaluated for acceptability using the criteria just mentioned.

  Positional definitions take a position on an issue, as when someone defines ‘marriage’ as meaning a union between a man and a woman. If the issue is the boundaries of the class of things correctly labeled by an emotionally charged word like ‘liberty’ or ‘courage’ or ‘murder’, the positional definition may take the form of what Stevenson (1944) calls a “persuasive definition”. If the issue is the boundaries of the class of things correctly labeled by a term that is tied to a social practice, like ‘learning’ or ‘critical thinking’, the positional definition is what Scheffler (1960) calls a “programmatic definition”. If the issue is the meaning of a term in a scientific theory, the positional definition is what is sometimes called a “theoretical definition” (Hurley 2008, 93). Since the issues on which positional definitions take a stand are often controversial, there may be competing positional definitions of the same term. A positional definition is also a reportive definition if it claims that the definition is what people already mean by the defined term. A positional definition is also a stipulative definition if the definer uses it to say how the definer’s use of the defined term should be interpreted or if the definer prescribes that specified others use the term as the definer defines it in specified contexts and the definer has the authority to issue such an order. Many positional definitions are neither reportive definitions nor stipulative definitions. Any positional definition needs justification of the position advocated through it, a justification which should be worked out when one is constructing a positional definition and may need to be stated. In evaluating a positional definition, one needs to evaluate the justification of the position advocated through it if one is proposed and otherwise to consider arguments for and against the position. Both the construction and the evaluation of a positional definition should follow the guidelines for the content of a definition and for the chosen form.

  
    7.2 Content of the defining part of a definition
  

  The content dimension of a definition consists in one sense of the information it conveys and in another sense of the words in its defining part. The words should be suitable in themselves, suitable for the addressees, and suitable theoretically. In themselves the words should be unambiguous in context and as precise as is necessary to achieve the definer’s purpose. Understanding the words in the defining part should not presuppose knowledge of the meaning of the term being defined. The language should be simple and unaffected, using words with Germanic roots in preference to those with Latin or Greek roots. It is more important to be understandable than to be concise. For the addressees, the words should be understandable. For example, a definition constructed for a general reader should if possible avoid technical terms, and if not possible should explain them in words understandable by a non-specialist. Dictionary definitions can sacrifice accuracy and precision for brevity, but definitions in an encyclopedia meant for scholars can be lengthy if accuracy and precision require length. Phrase books for travellers need only rough equivalents in the traveller’s language for the words and phrases of the target language. Theoretically, constraints on the words chosen arise when there is an effort to construct a language from the ground up, introducing new terms by definitions that use only the terms introduced so far. A striking example is the natural semantic metalanguage (NSM) constructed by the Australian linguists Anna Wierzbicka and Cliff Goddard as a means of making inter-cultural comparisons without imposing the cultural background of the investigator. NSM is a mini-language, currently with 65 basic concepts (“semantic primes”), for which Goddard and Wierzbicka (2014) claim all natural languages of human beings have words or simple phrases. Definitions of words used in a given human language (e.g. English or Tagalog or Mandarin Chinese) are to be expressed ultimately in the concepts of NSM using its elementary grammar. Another example of introducing new terms by definitions that use only the terms introduced so far is the construction of formal languages, where a small stock of primitive terms is expanded by definitions that ultimately use only the undefined terms in their defining part.

  
    7.3 Forms of definition
  

  One can identify 11 commonly used forms of definition.

  
    	Definitions by synonym provide a single word or short phrase that is claimed to be roughly equivalent in meaning to the term being defined. Here is an example:

  

  
    	‘Algorithm’ means recipe.

  

  The bold-faced word is the term being defined, and the italicized word is the alleged synonym. Definitions by synonym can be used to define any part of speech or type of phrase. They have the advantage of brevity, and are useful in conveying a rough idea of what a term means. They rarely provide exact equivalents, and so cannot be criticized on the basis of a single counterexample. Rather, a whole group of counterexamples is needed.

  
    	Definitions by antonym provide a word or phrase that is opposite in meaning to the term being defined. An example is the remark:

  

  
    	I mean light as opposed to dark, not light as opposed to heavy.

  

  The bold-faced word is the term being defined, and the italicized word is the alleged antonym. As this example shows, definitions by antonym can be useful in clearing up ambiguities. They can be used of any part of speech or type of phrase that has an opposite.

  
    	Definitions by extended synonym provide a phrase that is claimed to be equivalent in meaning to the term being defined. An example is the following definition:

  

  
    	‘Even-tempered’ means not prone to anger.

  

  The bold-faced word is the term being defined; the italicized phrase is the alleged extended synonym. Definitions of this form can be used of any part of speech. Definitions by extended synonym are common in dictionaries and in legal documents. They can be criticized as too broad or narrow by providing counterexamples.

  
    	Definitions by genus and differentia name a genus and describe a differentia (which is a set of one or more characteristics). An example is

  

  
    	A triangle is a plane figurebounded by three straight lines.

  

  The bold-faced word is the term being defined, the underlined phrase names the genus, and the italicized phrase describes the differentia. When written as complete sentences, definitions by genus and differentia apply only to nouns; in a dictionary-style definition, however, where the defined term is followed by the defining part with no linking word or phrase, they can be used also for adjectives, verbs and adverbs. In constructing a definition by genus and differentia, one must pick a genus that includes all the things correctly labeled by the term being defined. It would be a mistake, for example, to define ‘oak tree’ by putting as the genus deciduous tree, since the term ‘deciduous’ is commonly used of leafed trees that drop their leaves in the fall and are leafless until the spring, and not all oak trees are deciduous in this sense. It may be necessary to justify one’s choice of genus if the choice is controversial, as with the choice of classifying giant pandas as raccoons or bears. It makes sense to pick a genus of intermediate generality that includes species similar to the one signified by the term to be defined—for example, in defining ‘triangle’ to pick as the genus plane figure rather than figure or rectilinear plane figure, and in defining ‘clock’ to pick as the genus timepiece rather than device. In picking the differentia, it makes sense to consider a number of different things that are correctly labeled by the term, so as to make sure that the differentia belongs to all such things. Failure in this respect means that one’s definition is too narrow. It also makes sense to consider things in the genus that are not correctly labeled by the term, so as to make sure that the differentia belongs only to things correctly labeled by the term. Failure in this respect means that one’s definition is too broad. A definition by genus and differentia can be simultaneously too narrow and too broad, in different respects. An example is the following definition:

  
    	A clock is a timepiecewith moving parts that is not designed to be worn on one’s person.

  

  This definition is simultaneously too narrow in leaving out digital clocks and too broad in including pocket watches. A differentia may be described negatively, as when one defines ‘clock’ as meaning a timepiece not designed to be worn or carried on one’s person.

  
    	Contextual definitions have the structure: ‘<context> <term to be defined>’ means <equivalent expression>. An example is the following definition:

  

  
    	‘To provea propositionbeyond a reasonable doubt’ means to offer enough evidence in its support that it would not make good sense to deny that proposition.

  

  The bold-faced phrase is the term being defined, the underlined word is the context, and the italicized phrase is the equivalent expression. Contextual definitions can be used to define any part of speech or type of phrase. A comprehensive contextual definition covers all contexts in which the term being defined occurs. A less comprehensive contextual definition covers only some contexts in which the defined term occurs. In constructing a contextual definition, it makes sense to start by identifying the contexts in which the term to be defined may occur, making sure (if a comprehensive definition is needed) to include all those contexts in the first part of the definition. The equivalent expression in the second part of the definition must fit the meaning that one has in mind, being neither too narrow nor too broad.

  
    	Range definitions are definitions of any of the aforementioned forms that are strongly qualified by words like ‘typically’ or phrases like ‘as a rule’ indicating that there are exceptions. Such qualifications are appropriate when the things that are correctly labeled by the term being defined are not a sharply bounded class, but are more like a mountain range, whose boundaries are indeterminate. A fully specified range definition describes typical cases (“paradigms’”), criteria (“constitutive factors”), and rules for determining the degree of distance from the paradigms (Black 1954, 29). The following is an example of a range definition:

  

  
    	The scientific method is a method of investigationcharacteristically involving a substantial number, but rarely all, of the following characteristics: observation, generalization, experimentation, measurement, calculation, use of instruments, formulating and testing hypotheses that get support from their being able to explain the facts and their competitors’ being inconsistent with the facts, and being more or less tentative when concluding. (Ennis 2016, 3)

  

  One should construct range definitions in the same way as one constructs the form of definition that one is qualifying. A useful strategy is to begin with a variety of cases that are clearly correctly labeled by the term, as a way of generating criteria on the basis of which cases are labeled by the term. One should use the appropriate qualifying word or words in the appropriate place, so as to capture accurately the vagueness of the term. Single counterexamples can show that a range definition is too broad. To show that it is too narrow, one needs a substantial group of things that are correctly labeled by the term even though they do not have a characteristic claimed to be typical.

  
    	Extensional definitions list the individuals correctly labeled by a term or the species of a genus. A list of individuals may be incomplete, with an indication of how to continue the list, as in the definition of ‘natural number’ as a member of the series 0, 1, 2 and so on. Listing species of a genus risks leaving out some species, as in the definition of ‘corvid’ as referring to crows, jays or magpies; there are in fact 120 species of corvids.

    	Operational definitions explain the cases correctly labeled by a term or the value of a variable by the result of performing an operation. The following operational definition explains when someone is correctly labeled by the term ‘severely depressed’:

  

  
    	If the Beck Depression Inventory Second Edition is administered to a person under standard conditions, then that person is severely depressed if and only if the person’s score is in the range 29-63.

  

  The underlined part of this definition describes the operation to be performed, the bold-faced part is the term being defined, and the italicized part describes the result of performing the operation that makes it correct to apply the term.

  The following operational definition explains the value of the variable length:

  
    	The length of a rigid body is the number on a ruler that is next to one end of the body when the number zero on the ruler is next to the other end of the body.

  

  The bold-faced part of this definition is the term being defined, the italicized part describes the result that is the basis of the value of the variable, and the underlined part describes the operation to be performed.

  Operational definitions describe one way (typically, among others) of determining in a particular case whether the case is correctly labeled by a term or what the case’s value of a variable is. They need to be validated as accurate with reference to the concept signified by the term, such as severe depression or length. Some researchers in psychology and education wish to reduce the meaning of terms like ‘depressed’ or ‘intelligent’ to the results of applying operations, or even just to the operations; this reduction is highly controversial. To evaluate an operational definition, one typically needs domain knowledge. Without such knowledge, one must rely on the consensus of specialists in the domain as an indication that a certain operational definition is valid. A loose approach to operational definition recognizes that the operation needs to be performed under standard conditions, that human judgment is required, and that there may be exceptions to the general validity of a test.

  Some people extend the meaning of ‘operational definition’ to include definitions by observable criteria. This extension obscures the central point of operational definitions, which is to take the result of applying an operation as the basis for something being correctly labeled by a term or having a specified value of a variable. But it seems to be increasingly common.

  
    	Examples, non-examples, and borderline cases can convey the meaning of a term quite accurately. They can help to make an explicit definition understandable. It makes sense to pick examples that are clearly correctly labeled by the term and that cover the range of cases that one’s addressee is likely to encounter. Non-examples should include cases which one’s addressee might mistakenly label by the term. Borderline cases should be ones likely to be encountered.

    	Ostensive definitions show what a term means by pointing, literally or metaphorically, to things that are correctly labeled by the term. They are particularly useful in teaching small children the meaning of words that signify something visible, such as a colour or a kind of plant or animal. To help with abstraction of the meaning, one can use several examples that differ in all respects except the desired one (yellow car, yellow crayon, yellow sun, etc.) or several examples that are the same in all respects except the ones signified by a variety of terms (yellow crayon, red crayon, blue crayon, etc.).

    	Using a term in a sentence shows rather than says what a term means. To convey meaning, the sentence must use the term in such a way that replacing it would make the sentence nonsensical unless the replacement is a synonym. A special case is the so-called “implicit definition” of a basic term in an axiomatized theory by the theory’s set of axioms.

  

  
    7.4 Strategies and theoretical issues
  

  A person or group that sets out to define a term should be clear and accurate about their purpose or purposes, their intended audience, and the use of the term that they intend to report or stipulate or advocate. They should use a form of definition that is appropriate for the term being defined and that the intended audience will find easy to understand. It is often helpful to mention examples, non-examples and borderline cases as a supplement to a formulaic definition. The definer should justify the definition to the extent that the situation demands. If it is important to have a good definition, explanation or name, it makes sense to have a draft version reviewed by one or more competent people not involved in its preparation. The definition of ‘term’ in section 1.2 of this essay used this strategy.

  Real definitions are supposed to describe the essence of a kind of thing, as opposed to nominal definitions that merely say what a term means. This essay talks about nominal definitions. It is doubtful that things have essences. If a thing had an essence, it would be a set of attributes that are responsible for its being the kind of thing that it is and that are causally responsible for all the other attributes that all non-defective instances of the kind possess. In the case of natural kinds like electrons or hydrogen or water, one can perhaps identify a set of common attributes that are somehow causally basic, such as the mass and spin and charge of an electron, the existence of a single proton in the nucleus of a hydrogen atom, or the composition of a molecule of water as consisting of two atoms of hydrogen and one atom of oxygen. But it is doubtful that all the attributes common to one of these kinds are due to the identified basic attributes. Further, when one gets to more complex entities like living organisms or their parts, postulation of causally basic attributes shared by all members of a kind becomes increasingly problematic. Contemporary scholarship includes renewed defences of real definitions, without all the baggage of traditional essentialism. Nevertheless, the legitimate interests of scientific researchers in identifying causally basic attributes of genuine natural kinds can be accommodated without postulating real essences, by allowing for theoretical definitions as a class of positional definitions in which a theorist takes a position on how a certain term is to be interpreted when it is used in a scientific theory.

  Five traditional rules for constructing definitions by genus and differentia are based on the assumption that definitions are supposed to describe essences—a dubious assumption. Nevertheless, the rules deserve consideration to see whether and how they apply if one treats a definition as an explanation of the meaning of a term. The first rule, that a definition should state the essential attributes of the species, should be rejected, on the ground that it is inextricably tied to a questionable essentialism. The second rule, that definitions must not be circular, is acceptable in a modified form, as the rule that a definition should not presuppose understanding of the meaning of the term being defined. The third rule, that a definition must be neither too broad nor too narrow, is central to this essay’s guidelines for constructing and evaluating definitions, with the important qualification that breadth and narrowness are to be determined differently according to whether the person defining a term is reporting, stipulating, or advocating. Also, there must be recognition that many terms are vague, with borderline cases that make it difficult to tell whether a definition is too broad or too narrow. The fourth rule, that a definition should not use ambiguous, obscure or figurative language, is acceptable with some qualifications; vagueness is acceptable if it corresponds to the vagueness of the term being defined, and there is nothing wrong with figurative language if its figurative character and intended meaning are clear to the addressees of the definition. The fifth rule, that a definition should not be negative when it can be affirmative, should be rejected, since a negative definition that clearly and accurately conveys which objects are correctly labeled by the defined term is perfectly acceptable even if an affirmative definition is also possible.

  Analyzing a concept that a term signifies is different from defining the term. A reportive definition describes a concept, but analysis of the concept indicates in more depth what the concept involves. Consider for example the following reportive definition by genus and differentia:

  
    	Democracy is a political systemin which every adult person governed by the system has a voice in how it is run.

  

  This definition provides a rough idea of what makes a political system democratic, but is only the beginning of a more profound analysis of the concept of democracy.

  Conceptions of a concept are different proposals for implementing one and the same concept—for example, different conceptions of democracy, or of justice, or of truth. Distinct definitions of terms may incorporate different conceptions of the same concept. In order to determine whether two distinct definitions of a term are taking it to mean the same concept, one may need to explore whether they have in common some abstract general principle which they specify in different ways.

  
    7.5 Rarely used forms of definition
  

  In addition to the 11 commonly used forms of definition mentioned in section 7.3, one can identify three rarely used forms of definition.

  
    	Inductive definitions pick out a class of objects that form a sequence, with one or more initial objects and one or more ways of reaching the remaining objects in a step-by-step (inductive) fashion. An example is the term ‘ancestor’, which initially refers to a person’s parents and then, step by step, their parents (the person’s grandparents), the parents of those parents (the person’s great-grandparents), and so on. The base clause of an inductive definition should pick out all and only the beginning members of the sequence. The inductive clause should include all and only the ways in which one can add more objects. The closure clause says that nothing else is correctly labeled by the defined term. One can reformulate inductive definitions as normal definitions by describing the set of objects picked out by the defined term as the smallest set whose members include those covered by the base clause and those reachable by one or more applications of the inductive clause to members of the set.

    	Recursive definitions are used to define function-names or predicates with respect to a domain generated by an inductive definition. They have a step-by-step character that follows the step-by-step generation of the domain with respect to which they are defined. A simple example is the following recursive definition of the plus symbol ‘+’:

  

  
    	x + 0 = x. (x + yʹ) = (x + y)ʹ.
.
 This definition defines the function-name ‘+’ with respect to the domain generated by an inductive definition of natural numbers using the numeral ‘0’ and the function symbol ‘ʹ’ for adding one. As with inductive definitions, there is a base clause (indicated by underlining) and a recursion clause (indicated by italics). Since the term is being defined with reference to a domain that has already been generated, recursive definitions do not need a closure clause.

  

  
    	Definitions that state how a term is used are particularly useful for explaining the meaning of determiners, articles, prepositions, conjunctions and other words that primarily play a role in forming all or part of a sentence into a whole.

  

  





  
  



