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Entailment in Meaning

Huda Hadi Khalil

ABSTRACT

The paper aims at shedding light on the most important aspects of
entailment. The term ‘entailment’ was originally derived from logic into
linguistics. It refers to a semantic relation betweer a pair of sentences. :

It has been. concluded that the loglcal naturé of entailment did not
disappear when entailment became a linguistic concept. I't ‘hasalsobeen
concluded that pragmatics makes its positive interference with entailment. The
two sentences that entail each other are supposed to be synonymous to each
other. However, This cannot always be the case when the two sentences are
uttered in different contexts of situation to serve different pragmatic purposes.
Introduction TG

The truth relatlon, that an adequate semantic theory trust explain, is
entailment. Entailment is also considered to be the most central truth relation
in semantics. It is a type of semantic dependence that holds between one
sentence and another. One sentence can entail another one when the truth of
the first guarantees the truth of the second. Moreover, the falsity of the second
guarantees the falsity of the first. Fo_: example 3 %

1- The stick is too short. entails
2- The stick:is not long enough. -
3- The cloth is purple. entails

4- The cloth has a colour.

It is clear that (1) and (3), if true, guarantee the truth of (2) and:(4) -
respectively; and the falsity of (2) and (4) guarantees the falsxty of (1) and ( 3)
respectively.

The present paper aims at shedding light on the most impoitant aspects
of this essential semantic concept. It mainly represents a theoretical review of
literature related to the concept in question. In the major number of the
references consulted, tke authors have always tried to talk about entailment in
relation to other linguistic concepts in general and semantic concepts in
pamcular The writer has avoided this type of presentation because the
genuine aim of this paper is to give a full and clear exposition of entailment
for its own sake.



RV T R ¢ GBl daall

One exception of this avoidance lies in the third section in which the
application of entailment in semantics, in relation to three other concepts, has
been discussed.
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SECTION ONE
WHAT ENTAILMENT IS
The term ‘entailment’ was denveq*j;;gm,tonnal logic. Now it is tsed
as part of thc,&udy o ‘setmantics. Entailment can be defined as “a relation
between a pair of sentences such that the truth of the second sentence
necessarily follows from the truth of the first... ( Crystal, 1985 : 109 ).
Akmajian etal (1977 : 231 ) agree with this deﬁmttoﬁ They also add that the
falsity, of the second sentence “follows from the falsnty ‘of the first one. For

example :2 i ;
r":j'av P : ;
5-")'4 : The earth goes round the sun. entails WL,
B : The earth moves. : ;
Vgt T I £
|
“he e entallments* of a'declaratlve sentence can be the set of proposmons
“that can be inferred " from it in isolation from any context” and that must be

true whenever The sentence itself is true . The entailment of a certain sentence

expresses part of its semantic analysns ‘(Smith and Willson , 1979:150— 2

151).

It is said that A entails B only when Bis denved from A. It is also said
that the proposition expressed by A entails the proposition expressed by B.
Thus , entailment is a relation between a proposmon and its counterparts (van
Dijk . 1977:23- 28).

Ayer (1971:80) agrees with van Dijk ( 1977 23). He also adds that a
proposition C is said to be derived from a proposmon D when the demal of C
contradicts the assertion of D. v

Bates (1976:20) believes that thg entailed meaning'forms o gpan of
the information available in a given sentence . The other parts being the
asserted meaning and the presupposed meaning

The asserted meaning of a sentence helps the reader to deduce a ¢

certain information . For example:

6- Ann has a brother. 78
Our knowledge of the meaning of the word “brother” enables iis to
construct the paraphrase; i

7- Ann has a male 51b1mg

Both (6) and (7' above make the same assertions because the negation
of (6) .

8- Ann does nof have a brother.
Requires the negation 0f(7):

4§

tréey
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9- Ann does not have a male sibling.

Bates (ibid:21) fi 3rmahzes the discussion above in the following way:
T(6) = P(7N) %
THO) P L- Assemon : S

R TE s H.=

- In addition to the information that is deduced by the asserted meamng, one
can deduce fiifther information by the entailed meaning such as:

ALL AR Dl s

© 10- Anni's paren's Had 6r6 RO UHiTH. sl
: Sentences (6) and (10) assert different propositions because even if sentence
. (6) is false, sentence (?) can still be true! For example, Ann may have twelve
~_sisters even though she has.no brothers". Thus ‘we can say that the truth of
- sentence (10) is’ entaﬂed by the truth of: sentence (6) _but not asserted” by (6)
Accordmgly, in a given sentence, if Y is entailed by a'sentence X ,
" then Yi is true if X is truz . but Y is not necessarily affected if X is' false

o T

; SECTIONTWO &
THE DERIVING MECHANISMS i
" OFENTAILMENT, . - :
Smith a.nd thson (1970 159-160) proposed certain mechamsms to obtain the
set of entailments of a sentence One may perforth én operation on the surface
structure of &'sentence ta get t.he entailments’ bf that sentence For example in

sentence(ll) ' ' i A
l l- John stole three horses.

We can make a substitution by an approprite iridefinite phrase”’, suchas
‘someone’ . ‘something’ , *do something’ for éach constituent of the surface
structure of (11). 2 ¢
12- A : Someone stole three horses, w2 4111 ot segidoliak

.~ B John did somethtng to three horses

C : John stole some number of horses‘

D : John'stole three things.
et John stolz something .

F : John did something . Rl

e ol Somethu 1g happened . . G S " Gt s

b . The. abave are’'all entailments of ( 1) 'Which are obtamed by
substituting indefinite phrases for the constituents of (11). Smith and Wilson
(Tbid) call these entailments ‘the grammatlcallv spectt' ed entailments’ of a
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sentence . These entailments play an important role in the semantic analysis
and pragmatic interpretation of the sentence.

To consider the setof entailments, we can see that (12) A is obtained
by substituting the indefinite phase “someone” for the noun phase “John”.(12)"
B substitutes the indefinite phase “did something to” for the verb “stole” .(12) _
C substitutes the indefinite phase “some number of” for the quantifier” three
(12) D substitutes the indefinite phase “thing” for “horses”.(12) E substitutes _
the indefinite phase “something” for the noun phase “three horses”. (12) F
substitutes the indefinite phase “did something” for “stole three horses” .(12)
G substitutes the indefinite ‘phase “something happened for the sentence
“John stole three horses”.

Thus, each one of the entailments in (12) is the result of a substitution
operation on the surface syntactlc structure of (11). :

However, there is the question of how can we decxde which is the
suitable indefinite phase to”substitute for a given surface constituent? For
example, how did we decide that “some number of” was the suitable
indefinite phase to substitute for the quantxﬁer “three”? Smith and Wilson
(ibid :160) produce a rough answer to this question which they consider to be
an untrivial one . The ‘statement in (11), with stress on “three’, would be an
acceptable answer to the following:

(13) Howmany horses did John steel?
The question above is semantically connected to
“(12) John stole some number. of horses.

Any acceptable answer to (13) must 1tseff entail (1 2) C since (12) C in®
some sense, specifies the range of acceptable answers to (13). Therefore, (1 1)
which entails (12) C is an acceptable answer to (13).

This shows that determining the suitable range of indefinite phrases to
associate - with a given sentence is obtained by considering the range of
questions to which it would be an. acceptable answer. These questions
themselves are semantically connected to sentences’coritaining the suitable
indefinite phrase for substitution, as (13) is semantically related to (12) C.

In the same way, (11) with stress on “John” would be an acceptable
answer'to (14) A which is itself semantically related to (14).

(14)-A: Who stole three Horses?
B: Someone stole three horses.
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ENTAILMENT IN MEANING :
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' Synonymy is a major term in semanucs whnch refers 02 a type of sense .
- relation between lexical items that have  relatively the same meaning.
Synonymy occurs, between 15 ampng,nerqg when these items are chse enough
. in meaning that a choice can be made bptween them in some context (Smith
and Wilson, 1979: 152).
If two sentences have exactly the same set of entaxlments or entml each
other, they are synonymous. For example, (15) and (16) are synonymous since
they entail each other. ‘

(15) John and Mary are twins.
(16) Mary and John are twins. . . .(Ib‘id)v)

TN

oppositeness in meamng ‘When a sentence entalls the negatlon ofanother
sentence, the two sentences are said to be contradlctones Thus, (17) and (18)
are contradictories. i s Gl
(17) No one has led a perfect life. . . g drs e o o
(18) Someone has ledaperfect life. R s 8 e
B P
Sxmllarly, a smgle sentence is a contradwtlon when it has
contradictory entailments. Forexample et Tl R
) : .
(19) ? I have no brothers, but my elder brother i is tall .
(20) A: I have no brothers. R T T
B: I have a brother. iy JpT at 1
' el 6 s A
Entallment m1bretes in the, propositional analy51s of, sentcnces by the
concept of contradiction. A sentence may be analytic or analytically true if its
denial entails contradiction ¥ . Forexample: . ol

88 L1 O 3 8

4 KR8

@ChHA spinstei' i:'.‘a_ woman,
(22) A spinster is not a woman.

R rig

.ntmtwely speakmg, (22) 1s a contradl,etxon lf we look at it from the point of .

view of our definition above, we need to look at the entallmcnts of this denial, .
_As far as our definition is conccrned,[ if (22)isa. demal it must ca;ry‘

contradlctory entailment. . . s d wrd B 75

toyes Rt 2 (TR T CYR S T )]
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« Mt is fairly easy 10 see that (23) entails (22), whene)ver (22) is true' (23)’- )
must a.lso be true. Thus by the definition of entailment , if foltéWs tht (22)
entails (23). Then, by the definition of analytxcxty (21) is analync 7

Another interference of entailment in meaning is in the notion of
ambiguity®. It is possible to say that the demal of an amblguous sentence
entails non-contradictory results. For example,

(24) I felt mxself
W‘é’:,can put a denial for this sentence il this way:
(25) I felt myself, but I didn’t feel myself.

This denial, in its turn, entails a non-contradictory result in relation to the
ambiguous sentence. These entaihnentsu‘a‘re as follows:

(26) 1 felt the way I normally do.
(27) 1 did not run my hands over myse]f

Thus , as far as our deﬁmtlon is concemed sentence (24) is an ambxguous one
(ibid :153-154).

Entailment can be defined in terms of hyponymy. It is possible for one
assertion to entail another if the two assertions differ only’in the substitution
of a hyponymy for a superordinate term. For example : :

(28) The secretary isaman.  Entails
(29) The secretary is an adult”" " ;
(Leech, 1974: 104)
Leech (ibid:147) puts down a rile ' of entallment in relatlon to
hyponymy. The rule state that:

[A] relatlon of entaxlment arises between- two . assertions
whenever .. an argument or aprcdlcate in‘one assertion is
hyponymy to an argument Or predicate in the other

It is worth saying here that the term “argument” refers to “any NOUN
PHRASE POSITION within a sentence “whether subject, object or anything
else (Crystal , 1985 :22). The term ‘predicate™® refers to the obligatory
elements of a sentence other than the subject. For example, the sentence _
‘Jhon kicked the ball” is seen as subject (John)+predicate construction
(ibid:241) .
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Following the rule of entailment in relation to hyponymy, we can say
that sentence (30) entails (31):

(30) I saw aboy . entails
(31) I saw a child .

The only difference between these statements is that one of the
arguments in (30) (the object) is hyponymous to the corresponding argument
of (31). The predicates of two statements can also be hyponymous. For
example: s

32) Mikle stole a horse.  Entails
(33) Mikle took a horse.

The word ‘stole’ is a hyponymy of ‘took” just as ‘boy isa hyppnymy
of ‘child’ (Leech, 1974:137). .

In relation to hyponymy, entallment works in two different directions .
i.e. whether the assertions are of specxﬁc or general meaning. For example

(34) The children were eatmg apples .- entails . r—_—
(35) The children were eating fruit. ™ 28 i
Wz S

In the example above, the assertion ébnt'ai&ii’ng the ‘hypony}m e_niéils the one
with a superordinate , i.e. a movement from specific to general. In example
(36) : -

"“(36) Chlldren are naughty " entails
(37) Boys are naughty. o ity -
Entailment works for hyponymy of argument; ‘children’ and ‘boy’ are co-
hyponyms of the superordinate term ‘humans’ (Ibid).
These rules of entailment are, in fact, wider and more powerful in their
application than they seem to be. Leech (Ibid :138-139) has mentioned two
separate points to show this fact :

1- These rules apply to all type of predication”.
a- No — place predication. For example :

(38) Freeze !  2ntails
(39) Don’t move !
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b- One — place predication:: For qxamp_le By e
(40) This paint is scarlet.  Entails .l S

(41) This paint is red .

PRTe

c- Two — place predication. For example :
(42) Living creatures need gas.  Entails
(43) Humans need oxygen

SRl

2- These rules of entailment apply no matter what the ordcr of elements come
in.

(44) Children like presents.

Entails
(45) Presents please boys.

3-:The relation of hyponymy is not restricted to single words . It can also
hold between a word and a phrase or between a phrase and a phrase.
‘Therefore, the entailment rule can be applied to cases where the difference
betweén the two assertions is marked by the sddition of a single word or a
phrase rather than substituting one word for another . For example

(46) A: Albert is lean , melancholy, poetry — loving barigadier.
B: Albert is a melancholy barigadier .
C: Albert is a barigadier. . entails
'D: Albert is-an army-officer .

entails
entails

4- The rules of entailment apply in a transitive way as follows:
“If X entails Y and Y entails Z, then X entails Z”

(47) X: Boys ran down the street.
Y: Boys went down the street.
Y: Boys went down the street. - entails
Z: Children went down the street.
X: Boys ran down the street.  entails
Z: Children went down the street.

entails

It is clear that the rules.of entailment are wider and more powerful

than they seem to be. In addition , they provide us with an adequate analysis
of predications into arguments and predicates.
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SECTION FOUR
ADVANTAGES OF ENTAILMENT FOR LINGUISTICS

If the meaning of a sentence is considered to be the set of propositions
* it entails, there will be certain advantages for linguistics ( Smith and Wilson,
1979:151 );

1- It is possible to know the reason behind the fact that when a speaker utters
a sentence , he commits himself to a large number of propositions, i.e. to
the truth of every thing it entails. He cannot assert the sentence and deny
one of its entailments.

2- The concept of entailment is well advanced within philosophy and logic .
Thus, if the linguists take over this concept, much of their' work will be
done for them. All what remains for the linguists to do is to establish
certain rules that relate the sentences of natural language to the semantic
sets of entailment.

3- The concept of entailment provides deﬁmuons for essentlal semantic
terms and relations which any grammar should be able to construct. Using
the basic definition of entailment is a guide for providing definitions for
many fundamental semantic terms within the semantnc component of
grammar.

SECTION FIVE""
PROBLEMS OF ENTAILMENT

In spite of the importance and advantages that entailment has, there are'
slight problems that one may face when dealing with the €oncept in question.
Before pointing these problems out, it is important to say that they do not
affect the usefulness of entallmem for linguisties in general and semantlcs in
particular.

It has already been mentioned in section three that the sentences,
which have the same set of entailments, are considered to be synonymous.
However , there are cases where two sentences share the same entailments,
but are not synonymous. For example :

(48) Jdne spoke to Alex
(49) Jane spoke to Aléx.

These sentences share the following entailments:

(50) Someone spoke to Alex.
(51) Jane spoke to Someone.
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However these-entailments-play dlfferenfpragmatxc roles when (48)
and (49) are, uttered in context. Sentences, that are true in exactly the same set
of contexts, can also be appropriate to other different contexts ( Smith and
Wilson,, 1979 154).

- it is worth mentlonmg here that the above claim does not prove that
(48) and (49) are semantically distinct. In stead, we can say that the two
sentences that share the same set of entailments can behave differently when
uttered in context.

Itis clear that the theory of entailment raises a problem in that it does
not take account of the fact that certain of the entailments of a sentence can be
appropriate to context different from the one in which the sentence is uttered.

Another problem that the theory of entailment raises is that it confuses
the loglcal inference of a sentence with the rules of semantxcs As mermoned
above, the entailment of a sentence forms part of its meaning. However there
are many propositions, which are intuitively felt not to be part of i 1ts meaning.
For example:

(52) Bloomfield was a lmgulst 2
(53) Bloomﬁel was a lmgulst and Hardy was a novehst

We can see that ( 52) entalls (53). Accordmg to the theory ot entallment the
meaning of (53) is included in the meaning of (52). Intuitively speaking, this
is wrong. In stead, the meaning of (52) is mcluded in the meaning of (53) and
not the reverse (ibid: 156). -

Thus , it is clear that one has to distinguish between the rules of logical
entailment in general and the rules of semantic entailment in particular.
Accordingly, a distinction has to be made between semantic and logical rules.
In this way, there may be Ioglcal entailments that are not obtained by the
application of any semantic rule. It is by logical rule, rather than by semantle
rule, that (53) is obtained from (52) (ibid: 170) .

This argument comes with the result that (53) does not from part of the
semantic analysis of (52) even if one may be obtained from the other by .
logical rule..:
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Entaxlment is 1elated to semarmcs and semanucs is one level of
linguistics. Then, -entailment is related to linguistics. In fact, entailment is
“derived from logic into linguistics. However, the scientific nature of
linguistics could not dominate the intuitive features that logic left on’
- entailment. Intuition and logic are always there to guide entailment toward its
aims. The logical nature of entailment did-not dissolve when entailment
became a linguistic concept. This belief is clear when the confusion between
the semantic rules and logical rules of entailment has made a problem. The
matter is settled when a sharp line of demarcation has been' drawn between the
rules of semantics and those of logic. ®
In addition to logic, pragmatics makes its posmve mterference with
semantics concerning entailment. We  have already seen in section three that
the two sentences that have the same set of entailments or entail each other are
synonymous. In section five we have found that the statement above is not
always true. There appeared. to be instances in which such two sentences are
not synonymous. When they are uttered in different context of situation to
serve different pragmatlc gurposes This reminds us of Wittgenstein's famous
slogan: “meaning is use.’ ) Utterances ' can have meaning and explicability
according to the situation and activities in which they are used.

NOTES

1- The presupposed meaning requires that if the sentence A is false, the

sentence B must be false. For example:

He has quitted smoking.

Presupposes that.

He has smoked.

Recently, entailment is contrasted with presupposition.

2- The double — shafted arrow symbolizes entailment. The letter T
symbolizes the word ‘truth’ and the letter F symbolizes the word ‘Falsity’.

3- The term ‘phrase’ is used here regardless of the difference between a
phrase, which does rot contain a finite verb, and a clause, which contains
a finite verb.

4- An analytic sentence ‘is one whose grammatical form and lexical meaning
make it necessarily true’ (Crystal, 1985:16).

5- A sentence is said to be ambiguous when it has more than one distinet
meaning (Crystal, 1985:15) .

6- Thoug,h the two terms; ‘predicate’ and ‘predication’ are interrelated, there
is a crucial difference between them . On the one hand, ‘predicate’ is the
semantic correlate of the term ‘verb’. On the other hand, ‘predication’ is
the semantic correlate of the term ‘sentence’ (Leech , 1974:135).
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