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Abstract

Fom ulation and hterpretation of conditional nstructions

(conditionals rlating the occunence of an event o the
ttking of an action) ar sudied fiom a pragmatc
sandpoint: & is amgued that fomulatons of the
Tstuctions differ n perceived naturahess as a finction
of the adequacy between the necessity and sufficiency
wlations they embed and the goal-smucture of the
situation. Tw o experin ents are reported t© support this
clhin .

C onditonal Instructions as a Peculiar
Subclass of C ondibonal Statem ents

AsAustin (1962) has cbserved, we use words to get
things done - and there are Indeed Jots of thingsw e can
get done by using the word “if”, that is, by asserting a
conditional satem ent. W ith a conditional satem ent, we
can tell others w hat conclusion they should daw €g.,
“if it is a three-gar resaurant, then the food there is
certainly divine”), orw hataction they should take €g.,
“if you wear this suit, you will make a very good
Inpression on her”) — and I particular, especially n
workIng situations, we can give others Instructions to
follow would a specific siuation occur eg. “if a
cusomer buys wo makeup products, offer her a
sam pk of thisperfum e”).

It is common know ledge am ong psychologists that
people do not do very well n conditonal reasoning
tasks. For exam ple, they have a distutbing tendency to
derive the wrng oconclusions fiom a conditonal
agum ent eg., they comm it the fallacies of A sserting
the Consequent: “If P then Q ; Q ; therefore P,” and of
D enying the Antecedent: “If P then Q ; notP; therefore
notQ ”) and not to derive the right ones g., they do
notapply M odus Tollens: “IE P then Q ; notQ ; therefore
notP”). See Evans, Newsead, & Byme, 1993, fora
weview ) Does this poor perfom ance extend to this
subclss of conditional satEments we just dubbed

conditional nstructions? Since conditonal nstmictions
are o very comm on In w orking situations, that could be
bad new s.

Fortunately, people seem t© be better at handling
conditonal instuctions than at solving conditional
reasoning problem s. Tn this paper, we w ant to show that
when dealing w ith conditional structions, people are
able o (@) select the betterw ay to express a conditional
rlhtion between two events according to the goal-
structure of the context, and ) nterpret a conditional
relation n anom atively (ogically) validway .

G ocal-Structure of the Contextand
Form ulation of a C onditonal Tnstruction

From our pragmatic pont of view , the context will
determ mne what a spesker will ain t© achieve by
uttering a conditional nnstuction: Thus, conditional
Tnstruictons make poits, and do s well or badly
depending on their perceived welevance t© contextually
gecified goals. Context will be considered here
through an analogy between complying wih a
conditional nstruction and being engaged In a signal
detection task. See Kby, 1994, for another view on
the analogy between conditional reasoning tasks and
signal detection tasks.)

I a signal detection task, the observer has to judge
w hether a signal actually ndicates its putative referent
or not. Does a certamn kind of blip on a sonar screen
ndicate the presence of an enemy subm arne (that has
o be sunk) ornot? Two types of error are conceivable
here: @) other kinds of cbjects may have caused the
blp, for example whales or frendly submarnes,
lading t© a “fale alam” FA); and b) an enemy
subm arine m ay really be out there, his sonar “signature”
being distorted by underground w ave pattems or rock
form ations n such a way that the opermator fails
eoognize i, leading toa "miss” M S).



Now ,whetheraM S ora FA has the highest expected
costm ay depend on the situation. h a sate of war, M S
are lTkely to prove costly: If you do not sink the enemy
subm arine first then it w il sink you. How ever, a FA
m ay also prove costly : If you m isekenly sink a neutral
country’s submarine or ship, you may provoke that
country to declare war on you, which could prove
especially costly if the neutral country happens to be,
say, the United States. (Think of the Lusitania.. )

Now , inaghe a w arship comm ander w ishing to give
his opemtors a conditional nstuction linking the
cbeserving of an enemy submarnme ‘“blp” and the
lunching of depth charges. T context A, the
com m ander know s that enem y subm arines are lethal if
allowed w ithin 1ange and must be destoyed at first
sighting. C learly, what he should fear are M S, that is,
enem y subm arines w hich are notattacked . n contextB ,
the commander knows that enemy submarhnes are
outside range at first sighting, and that there is a
considerable risk of destroying his own subm arines, or
those of a neutral superpow er that are also urking in
the area. W hathe should fear here are FA , that is, non-
enem y subm arnes w hich are attacked.

W hat would be the best way for the comm ander t©
fram e his conditional instmiiction I context A ? “If you
see an enemy blip, then launch the depth charges?” “If
and only if you see an enemy blp, then launch the
depth charges?” “If you do not see an enemy blp, then
do not launch the depth charges?” “Launch he depth
charges only if you see an enemy blp?” And what
would be the best choice n contextB ?

Our prediction is that people can and do perceive
differences In the naturalness of these form ulationsas a
fimction of w hat they perceive to be the goal-stmicture
of the context, that is, “avoid m isses” vs. “avoid fAlse
alamm s”. Experinent 1 below offers an experin ental
Investigation of thisclain .

Experim entl

Participants A totalof 46 students at the University of
Heildelberg took part in this study .

M aterial & M ethod Three additonal soenarios were
created on the m odel of the Subm arine scenario: each
scenario cam e either n an avoild-FA context or n an
avoid-M S context. In the A irport scenario, a security
officer was to decide whether he would search
suspicious-looking luggage, know ing that @void-M S
context) the airport was siuated w ithin a “hot” area
where tenorists were lifble t© snuggle wespons, or
evold-FA context) the airport was mostly frequented
by high-ranking executives that would not appreciate
Iosing their tin e w ith a luggage search. n the Border
Scenario, a policem an equipped w ith a speed radar of
som e poor quality had to decide whether he would
anest drivers slightly exceeding the speed 1im it when
entering France from Gem any via a subway (the speed

Iim it In France being Iow er than 1 G em any), know ing
that @voidM S context) officials nnsisted on strictly
Inplementing the French regultion, or @void-FA
context) the officials msisted on the importance of
fluent circulation prior o the strict in plem entation of
the French regulation. T the M ail soenario, which was
adapted from G gerenzer and Hug (1992) In oxder to
vary costs and benefits fiom a sihgle perspective, an
office w orkerw as told to stam p letters over 20 gram s In
welght at 2 marks, know Ing that @voidM S context)
undersam ping ({e., puttng 1 mark semps on lketers
over 20 gram s) would dam age the firm ’s public in age,
or @voldFA oontext) oversamping (@e. putthg 2
marks samps on lketters under 20 grams) would be
costly to the fim ’s finances.

Each questionmaire featired the four scenarios, all of
them I their avoid-M S or avoidFA version (context
w as thus a 2-level betw een-subjct factor), rotated over
tw o experim ental blocks, w ih two orers w ithin each
experin ental block, such that each subjct saw two
avoldM S and two avold-FA oontexts paired wih
different content scenarios. Follow ing each scenaro,
four conditional instructions w ere Inttoduced (if P then
Q,ifand only if P then Q ,Q only if P, if notP then not
Q); partdcipants had t© mte on a 7fpoht scale the
naturalness of each nstruction I the situation thathad
Just been descrbed to them (fomulation of the
conditional nstruction w as thus a 4-level w ithin-subject
factor) . The experim entw as conducted In G erm an.
Results & Discussion Table 1 disgplays the mean
naturalness ratings (@cross the four scenarios) assigned
o the four formulations as a fimction of the goal-
stucture of the context. (The cbserved pattem of results
w as ram arkably sable across scenarios.)

Table 1: Naturahess ratings (7-pointscale) of
conditional form ulations as a finction of context.

Context: Context:

avoldM S avold-FA
IfP then Q 574°2 310°
Ifand only if P then Q 403° 447°
Q only ifP 319° 433°
IfFnot=P then not=Q 2424 491°

N = 22 foravoid-M S context, N = 24 for avold-FA
context. Values that do not share the sam e subscript
differatp < 05.

n the avold-FA context, all form ulations appearto be
of acceptable natiraness @ to 5 on a 7-point scalke),
exoept the “if P then Q” formulaton which is judged
sgnificantly less felicitous. On the contrary, this
form ulation is by far the m ost felicitous n the avoid-
M S context, the form ulations “Q only if P” and “if not-
P then notQ ” being this tim e judged unnatural.



Now why these differences In natumahess as a
fimction of context? One possbl answer is rehted t©
the notions of necessity and sufficiency. T the avoid-
M S context, one would like to stress the sufficiency of P
(Observing an enem y blip) I regard © Q  (launching the
depth charges), whereas I the avold-FA context, stess
should be on the necessity of P n regard to Q . Hence,
the ideal form ulation i the avoid-M S contextw ould be
“if P then Q”, w hereas this sam e form ulation would be
Thappropriate In the avoildFA context. Th a given
context, a natural form ulation w ill be one that direct the
attention of the hearer t© the mlevant aspects of the
situation: is P necessary mather than sufficient for Q ?
This explanation assum es that people’s nterpretation of
the necessary and or sufficient character of P In regard
o Q in the four considered form ulations coincide w ith
w hat it should be according to form al logic. In the Iight
of previous research (see again Evans, Newsead, &
Byme, 1993), this could be seen as a mather bold
assum ption . The next section w ill focus on the reasons
why this assum ption may hold in the specific case of
conditional nstructons.

Interpretation of C onditonal Instructions
as Constraint Perception

Does each of our four conditional formulations @Gf P
then Q, if and only if P then Q, Q only if P, if notP
then not Q) have is own steble hterpretation In tem s
of necessity and sufficiency wlations? That is, do
people consider these form ulations to embed different
basic pattems of necessity and sufficiency, even if they
have no dea of the goalstucture of the instucton?
M oreover, do these pattems coincide w ih the pattems
predicted by traditional Iogic?

The standard approach to this issue would have been
o give participants a scenaro eg., selling cothes In a
clothing store), an nstruction €g., “if a custom er isnot
touching any clothes, do not offer hin your help”), a
situation eg., “a custom er is touching som e clothes”),
and ask them what they would do 1 this situation if
they had to follow the mle €g. “I would offermy
help”, "I would not offermy help”, “I do not know”).
But this approach would actually m iss the pont, for it
would not assess the nterpretation subjcts m ade of the
mile, but their final decision on w hat they should do, a
decision that does not wokly depend on the
hterpretation they made of the mile. (n the above
exam ple, a participantm ay w ell answ er that she would
offer her help to a customer that is touching some
clothes, after being told that “if a customer is not
touching any clthes, do not offer hin your help”. Is
this participant terpreting the mile as m eaning that a
custom ertouching som e clothes is a sufficient condition
o offer hin som e help? Or is she just ttking her best
beton whatto do when the mile does not strictly apply?)

Therefore, 1 oder t assess the hterpreation
participants m ake of a conditional instruction, what has
o be checked is not what they would do In the
sitiations P and notP, but how they perceive the way
the nstruction is constraining their behavioral options
T these sitiations. Thus, given the mule “if a custom eris
not touching any clothes, do not offer hin your help”,
and the situation “a custom er is touchng som e clothes”,
the relevant set of answ ers t© choose from would be: “T
mustoffermy help”, “Imustnotoffermy help”, and “I
am fiee to decidewhatto do”

W e proposed that the fimction of the different
form ulations of the struction was to direct attention

Table 2: M ost frequentpattems associated to each fom ulation of the conditional nstruction N = 39).

Form ulation M ost frequent patterm Frequency: Shop scenario  Frequency : R estaurant scenario
Situation P:M ustdo Q o o

I£P Q Siuaton notP:Fre o decde  02° 82%

If and only if P Sitmation P:M ustdo Q 855 825

then Q Sitation notP :M ustnotdo Q ° °

If notP then Siwation P:Free to decide 855 905

notQ Sitation notP :M ustnotdo Q ° °
Siuation P: Free to decide 565 46s
Sitation notP :M ustnotdo Q ° °

Q only ifP

Situation P:M ustdo Q
Situation notP :M ustnotdo Q




on different aspects of the oontext. Efficient
flocutionary upteke would then depend on the
possbility for the hearers to ®ly on some basic,
conventional meaning of the four fomulations
rgarding the necessity and sufficiency relations they
embed. W ere these basic meanings to colncide wih
what they arr In tedidonal logic, then given a
conditional nstruction “if P then Q”, “if and only if P
then Q”, “Q only if P”, or “if notP then notQ ”, and the
set of choices "Imustdo Q”, Imustnotdo Q”, “Iam

free to decide what to do”, participants’ answ ers In the
situations P and notP would exhibitnom ative (logical)
valdity In tem s of the necessary andr sufficient
relhtionships between P and Q . Experinent 2 below

was designed to provide an em pirical nvestigation of
thishypothesis.

Experin ent?2

Participants A total of 39 swudents of the Ecole
Supérieure des Sciences Econom igues et Com m exciales
ESSEC) atC ergy-Pontoise took part in this study .

M aterial & M ethod Two scenarios w ere constructed,
the Shop scenario and the Restaurant scenario. In the
Shop scenario patticipents were ©1d that they were
selling clothes In a shop; they had to decide whether
they would offer a custom er som e help, know ing that
there w as an nstruction to be strictly followed eg., “if
a custom er Is touching som e clothes, offer hin some
help”). I the restaurant scenario, participants w ere told
they were establishing a list of providers for the chef;
they had to decide w hether a provider should be puton
the list, again know ing that there was an nstruction t©
be strictly folowed g., “if a provider does not offer
you a reduced price, do notputhin on the list”).

Each questionnatre featured the Shop scenario and
the Resmurant scenario. W ithin each scenario, the four
formulations of the oonditonal nstucton were
httoduced I tum. For the Shop scenario, the four
form ulations w ent:

“If a custom er is touching som e clothes, offerhin your
help”, “If and only if a customer is touching some
clothes, offer hin our help”, “O ffer a custom er your
help only if he is touching some clothes’, and “If a
custom er is not touching any clothes, do not offer hin

yourhelp /) The form ulation of the stmiction w as thus
a 4-lvel wihh-sibpct factor. For each mile,
participants were asked t© choose fiom the three
follow ing answ ers, first In the situation P, then m the
situation notP: “I must do Qn, “I
mustnotdo Q”, “Tam firee to decide whatto do” The
experin entw as conducted in French.

Results & Discussion A firstway to look at the results
is to oconsider the most fiequent pattem of answer
elicited by the participants for each formulation (see
Table 2).Regarding the form ulations “if P then Q”, “if
and only if P then Q”, and “if notP then notQ”, there

is a clear dom lance of a single pattem for each milke
€liciting 82 to 90% of answers), wheras the
formulation “Q only if P” elicits wo man pattems.
W hatever the formulation, no other pattem elicied
mor than 13% of answers) The dom nant pattems
elicited by the form ulations “ if P then Q”, “if and only
if P then Q”, and “if notP then notQ” are precisely
those that w ould be predicted by classical logic. O £ the
tw o m ain pattems elicited by the form ulation “Q only if
P”, one is predicted by classical Iogic, the other one is
the biconditional pattem.

Anocotherway t© lock at the results is to consider, for
each form ulation of the stuiction, the frequency w ith
w hich participants answ ered as if P was necessary (see
Table 3) or sufficient (see Tablke 4) for Q . n oxder to
com pute the percentages I Tables 3 and 4, participants
have been considered as @) answering as if P was
necessary forQ if they answered that they would have
o avold dong Q In the siuaton notP, and )
answ ering as if P was sufficient forQ if they answ ered
that they would have to do Q 1n the situation P.

W hatever the scenaribo, P was ovewhelm Ingly
considered to be necessary for Q w ith all form ulations
exospt “if P then Q”, which is what one would expect
accoring to classical conditonal logic. T particular,
the fallacy of Denying the Antecedent (“if P then Q,
notP, therefore notQ ”) w as endorsed by only 8 to 13%
of the participants, which is well below the usual ate
cbserved in conditional reasoning experin ents.

Table 3: Necessity of P n regard to Q  (in percentage of
answ ers), as a fimction of nsuction fom ulation.

Shop Resmurant
scenario scenario
IfP then Q 08% ® 3% ¢
Ifandonly fP thenQ  95% ° 95% °
Q only ifP 87% " 2% "
IFnotP then notQ 92% ® 97% ®

N = 39.Values that do not share the sam e subscript
differatp < 05.

Tuming to the sufficiency of P n 1egard to Q , results
are unam biguous for the form ulations “if P then Q 7, “if
and only if P then Q”, and “if notP then notQ ”: This
tine, P is overw heln ingly deam ed as sufficient forQ,
as classical logic would predict. The unexpected result
(fom a logical sendpoint) com es friom  the form ulation
“Q only if P”, w ith P being deam ed sufficient forQ by
36 © 51% of participants. This last resultm ay be used
o mile out the dea that logical com petence only could
be responsible of participants’ answ ers: If participants
moovered logical competence when dealing the
nstmictional subclass of conditional satem ents, then



why would the specific form ulation “Q only if P” elicit
Igical ervors?

Table 4: Sufficiency of P n regard t© Q (N percentage
of answ ers), as a flnction of nstuction form ulaton.

Shop Resmumant
Scenario Scenario
IFP then Q 87% ¢ 92% °
Ifandonly ifP thenQ 87% ° 85% °
Q only ifP 36% P 51% °
TEnotP then notQ 08% © 08% °

N = 39.Values that do not share the sam e subscript
differatp < 05.

W ithout resorting t©o an explnation I tems of
Jogical com petence, it could be argued that the deontic
nature of conditional instmictions is regponsible for the
nom atively correct perform ance of participants, since
deontic contents are known to be a pow erfiil faciliator
of conditional reasoning . First, it should be noted thata
conditional instuction is not a social contract the way
Coanides (1989) has defined i: A oonditonal
nstructon does not whte perceived benefits to
perceived costs, itdoes notexpress a social exchange n
which an Individual is required to pay a cost orm eeta
mquirement) t© another ndividual n order t© be
eligble to moeive a benefit fiom that individual.
Havihg no costbenefit stucture, oconditonal
Tnstructions do not leave oom for cheating, that is,
cbtaining the benefit wihout paying the cost
Therefore, if participants' perform ance has benefited
from som e deontic facilitation, this facilimton does not
fall wihin the soope of Coanides' (1989) socil
contract theory orG gerenzerand Hugs (1992) cheater-
detection algorithm .

W ould this deontic faciliation be explainable by
Cheng and Holyoaks (1985) pragmatic reasoning
schemas theory? T Cheng and Holyoaks tems,
In proved perform ance w ould be due to som e contentor
contextbased prom pting of either a pem ission or an
cbligation schema. Yet, sihce context and s=m antic
content of the mstuction sy the same across our
conditions, why should syntex almne detem ine the
nature of the prompted schema? W e fail o see why,
content and context ram aning sgble, "if P then Q"
would lead to the activation of an obligation schem a,
whereas "if notP then notQ " or "Q only if P" would
Jead to the activation of a pemm ission schem a.

A sdem onstrated by Thom pson 2000) 1n her study of
hiterpretative processes In various types of conditional
reasoning tasks, perform ance In a conditional argum ent
task (contrary to perform ance m W ason s selection task)
is predicted by necessity and sufficiency conditions,
and not by the deontic or factual nature of the

conditional. Is itpossible t© explain curresults I tem s
of perceived necessity and sufficiency relations?

Tndeed, conditional mstmictons are m eant to em bed
very strong necessity and sufficiency relations: n the
Tnstruicton "put a provider on the list only if he offers
you a reduced price", the necessity of the offer is clearly
not a m atter of degree. Due to the intrinsic nature of
conditional instmictons, any necessity or sufficiency
r=lation betw een the tw o propositions nvolved w il be
of maxim al perceived stength, which would explan
the extrem e fiequencies observed In Tables 3 and 4.
The fact that participants did so well n perceiving the
valid necessity and sufficiency relations and dism issing
the Invalid cnes In the nstrmictions they w ere given can
conceivably be explamned by one distinctive aspect of
conditional nstmictons: Contary to m ost conditionals
eg. causal conditonals, conditional wamings, etc.)
Tstructons are notm eant to change the epistam ic sate
of their recipient, but to constrain his or her behavior.
As ones natuml preference will usually be t© exert
one’s free w 111, it is notm uch surprising thatone w illbe
accumte I eoognizing i which siwation oneks
behaviorw ill be dictated ornotby the nstmiction, that
is, reoognizing the necessity and sufficiency relations

em bedded in the Instruction.

C onclusion

The focus of this paper has been the form ulation and
terpretation of conditional nstuctions, that is,
conditionals that relate the occunrence of som e event to
the undertaking of some action. Draw Ing an analogy
from signal detection theory, we labeled a 'M iss" the
situation I which the event is occurring but the action
isnottaken, and a "False A Jamm " the situation in which
the action is taken w ithout the event occurdng.

W e proposed that context allow s t© determ ne the
rhtive expected costs of M isses and False Alam s,
which i tum allow s to determ Tne the goal-stucture of
the situation and the ain of the spesker asserting the
nstuction: W hat is to be avoided I the simation?
M isses? False A Jamm s? Both?

D epending of the goal-structure of the situation @End
consequently of the ain of the spesker), syntactic
formulations of the istuction differ i perceived
naturahess Experinent 1). For example, the usual
conditional form ulation “if P then Q” w ill be perfectly
appropriate for siuations where M isses must be
avoided, butw ill be of poor felicitousness in siuations
w here False A Javm sm ustbe avoided.

W e proposed that jidgem ents of naturahess are
basad on the understanding pecple have of the necessity
and sufficiency mlhtions embedded In the various
possible form ulations of the instruction. A form ulation
I which P is sufficient for Q is appropriate for
situations where M isses m ustbe avoided, a form ulation
n which P is necessary for Q is appropriate for



giuations where False Alams must be avoided.
Experinent 2 chowed that when dealing wih
conditonal instuctions, people have a much clearer
understanding of those relations than what could have
been epected from thelr usual performance 1
conditonal reasoning tasks.

Taken together, these two studies suggest that
goeskers’ perception of the felicity of different kinds of
conditional expressions is stongly determ ned by goal-
sucture @void m iss vs. avoid false alam ), and that
hearer’s reactions to these conditionals is well aligned
w ith this goal-structure, even if hearers have no explicit
know ledge of these goals. The results therefore suggest
that the fimction of these different fommulations of
conditional mstuctions is to diect the hearer's
attention to agpects of his decision-m aking situation that
the spesker considers inportent. That hearers o
successfillly detect the spesker’s Intentions not only
suggests - I the lnguage of Austn - high
Tlocutionary uptake, butalso successfil coordnation of
action by the speakerand the hearer.

For the mational spesker to get what he wants done
w ih words, he should therefore choose a form of the
conditional that encodes the goal-stmicture i plicit in
the context, In the know ledge that the hearer should
act n a way that w ill finlffll his ntention. R atonality
here is thus socil and pragm atic, determ ned by the
successfinl coordnation of the speaker and the hearerto
achieve shared organizational goals.
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