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			Introduction

			Conditionals are extensively used in science and everyday life. A current issue about conditionals is what cases a true conditional (if p then q) implies, or what case is an instance that the conditional refers to. This is the reference inference problem of conditionals. We explore a specific reference inference problem as follows. Given that a specific conditional (e.g., If the card is red, then it is round) is true of one instance, people are asked to judge whether the instance is, is possibly, or is not one of the four truth-table cases (pq, p¬q, ¬pq and ¬p¬q) (where, “¬” = not). We refer to such problems as the instance inference task of conditionals. Its inferential direction is contrary to that of the truth evaluation task in the previous literature that ask people to judge whether a 

conditional is true or false, given that an instance is one of the four truth-table cases [1-5]. 

			Logically, the material conditional, if p then q, implies that the instance is pq or ¬pq or ¬p¬q, but not p¬q. Here, it is noteworthy that the instance is not p¬q does not imply that it is impossibly p¬q, because the conditional is not necessary. Thus, the instance is possibly pq or ¬pq or ¬p¬q. Crucially, that the conditional is true of an instance, does not logically imply that the instance is pq, and is impossibly p¬q. According to the material conditional of classical logic, the conditional if p then q is logically equivalent to its contrapositive if not q then not p, because the two conditionals have the same truth conditions that both are true in each of pq ,  ¬pq and ¬p¬q, and false in p¬q. The two forms of conditionals both imply pq or ¬pq or ¬p¬q, and thereby have the same references and are equivalent in terms of references. In current research, we treat the two conditionals as equivalent in terms of references rather than other aspects. For a true conditional referring to an instance, the two forms of conditionals both imply that the instance is pq or ¬pq or ¬p¬q, but not p¬q. Both conditionals do not logically imply that the instance is pq, and the instance is impossibly p¬q. It is interesting to investigate how people infer the instance referred to by the conditional and whether people will show differences between instance inferences about the two forms of equivalent conditionals. No previous studies have investigated these issues. 

			Some previous studies demonstrate that polarity (affirmative versus negative antecedents or consequents) of conditional statements affects conditional reasoning [6-8]. These researchers found the negative conclusion bias that for conditional inferences such as MP, MT, AC, and DA, people tend to draw more determinate clause inferences with negative conclusions given a conditional including affirmative clauses than given a conditional including negative clauses, because the double negation elimination involved in the latter is more difficult than the mental processing involved in the former. The double negation elimination means that when reasoners have to negate a negation or work out the falsity of a negative statement, this will burden the line of reasoning, and their line of inference will become longer and more prone to errors [8]. Polarity biases suggest that polarity form of conditional statements may also affect people’s instance inferences about conditional statements. Because the affirmative conditional has the affirmative antecedent and consequent, whereas the contrapositive conditional has the negative antecedent and consequent, we conjecture that the two forms of affirmative and contrapositive conditionals will differ between instance inferences about both conditionals. In particular, for the instance inference of a conditional, people will more often judge that the instance is not p¬q and is possibly ¬pq in the affirmative conditional if p then q than in the contrapositive conditional if not q then not p, because in the latter the two instance inferences demand the double negation elimination that is difficult to operate.

			There are two main accounts for the reference inference about conditionals: the deterministic and probabilistic accounts [9]. The deterministic account, for example, the material conditional account, mental logic [10] and mental model theory [9-11], claims that a true conditional tolerates no exceptions (p¬q cases), that is, it is deterministic. Probabilistic accounts claim that a true conditional is believable (highly probable but tolerating exceptions) [9,12-16].

			The mental model theory (henceforth: MMT) has recently undergone a major revision [17]. In the revised version, a basic conditional is true only if the three truth table cases, pq, ¬pq and ¬p¬q, are all possible and p¬q is impossible. Therefore, MMT predicts that the true affirmative conditional referring to an instance implies that the instance has the conjunction of the three possibilities (pq, ¬pq, ¬p¬q), and that p¬q is false in all three possibilities, and thereby must not be the case. The corresponding contrapositive conditional has the same possibilities as the affirmative conditional.

			The probabilistic, suppositional account explains the meaning of conditionals as hypothetical thinking [3,18-21]. A conditional (if p then q) expresses people’s subjective degree of belief in a conditional and relies on the Ramsey test in which people hypothetically add the antecedent to their stock of knowledge and judge the likelihood of the consequent. People judge the probability of a conditional assertion according to the conditional probability of the consequent given the antecedent, P(q|p). Thus, people interpret a true conditional as highly believable (so tolerating some exceptions) rather than logically valid or necessary [2,18,19,22,23-27]. Thus, for a true conditional, the suppositional account generally does not rule out the possibility of p¬q, it is just improbable. According to the Jeffrey table [28[, when information about P(q|p) is available, the suppositional conditional can have the calculation of P(q|p) given the false antecedent cases (Jeffrey, 1991), as is confirmed by Wang & Zhu’s study [29]. Thus, it is reasonable to regard these cases (¬pq, ¬p¬q) as possible. Therefore, the suppositional conditional predicts that for both the true affirmative conditional and its contrapositive, each truth table case is possible, but is not definitely the case. Both conditionals also have the same possibilities. Some previous studies have examined possibility inferences from conditionals by using the possibility judgment task. In such tasks, given an indicative conditional, individuals tend to regard each of pq,  ¬pq and ¬p¬q cases as possible, and regard p¬q cases as impossible [4,9,30,31,32]. These findings show that possibility inferences from conditionals accord with MMT. However, such tasks provide participants with the force-choice dichotomous response format (“possible” and “impossible”). The “impossible” option deviates from the logical answer that p¬q cases do not exist and are not impossible given a true conditional. Thus, the force-choice dichotomous response format is not appropriate to investigate the reference inference about conditionals. Wang, Yin & Zheng [33] examined people’s modal inferences about conditionals using a three-option response format. They asked participants to judge whether the instance referred to by a true conditional is necessarily, possibly, or impossibly one of the four truth table cases. Both the “is necessarily” and “is impossibly” option deviate from the respective logical norms because an indicative conditional does not logically imply that the instance is necessarily or impossibly one of the four truth table cases. Thus, the three-option response format is not appropriate to investigate the general reference inference of conditionals either. Overall, these existing studies did not use the appropriate response format that is consistent with the logical implication of conditionals. Their results may not be conclusive.

			No previous studies have examined the instance inference problem of conditionals. The suppositional account and MMT make different predictions for instance inferences. MMT predicts that only p¬q should not be the case. In contrast, the probabilistic, suppositional account views p¬q as possible. Both accounts agree that each of the remaining truth table cases is possible for the case but is not definitely the case. The two accounts predict that there will be no differences between instance inferences about affirmative and contrapositive conditionals because both conditionals have the same possibilities. The present experiment used the response format consistent with the logical constraint of conditionals. The experiment used the instance inference task that asked participants to judge whether one instance referred to by a true indicative conditional is, is possibly, or is not each of the four truth table cases. We refer to this response format as the logical response format. The conditional was varied with two equivalent forms: affirmative and contrapositive conditionals. We would compare instance inferences about the two forms of conditionals.

			Experiment

			Method

			Participants: Eighty college students (38 men, 42 women) from Shaanxi Xueqian Normal University in China participated in the experiment. They had not studied any logic course before.

			Design and materials: Experiment 1 was a paper-and-pencil questionnaire study. We used a 2 (form of conditionals) × 2 (type of conditionals) mixed design where the first factor was between-subjects and the latter factor was within-subjects. Form of conditionals was varied with affirmative indicative conditionals (if p then q) and their contrapositives (if not q then not p). We used two types of conditionals: abstract versus concrete conditionals. Here, we used definitional conditionals as the representative of concrete conditionals because definitional conditionals are extensively used in everyday language. For each type of conditionals, there were two sets of problem materials used. In particular, there were two abstract conditionals (“If the card is round, then it is red” and “If the ball is white, then it is metallic”) and two concrete conditionals (“If the plant is a rose, then it has a thorn” and “If the animal is a bird, then it has wings.”). An abstract conditional does not contact semantic association between its antecedent and consequent. A concrete conditional (e.g.) contacts semantic association between its antecedent and consequent (Johnson-Laird, 2011). 

			Thus, the questionnaire for each group involved four problems that were arranged in the counterbalanced manner. Each problem contained four questions about truth table cases. The four questions were also arranged in the counterbalanced manner. Two examples of the problems with affirmative conditionals are presented as follows. Here is an English version translated from the original Chinese version. 

			Instruction

			Please complete the following problems in the given order. Please tick your answer to each question.

			Problem one

			There is a card. For the card, the assertion “if the card is round, then it is red”, is true. 

			Please judge whether the card is the respective cases below.

			
					(is, is possibly, is not ) a non-round non-red card. 

					(is, is possibly, is not) a non-round red card. 

					(is, is possibly, is not) a round non-red card.

					(is, is possibly, is not) a round red card.Problem two
There is a plant. For the plant, the assertion “if the plant is a rose, then it has thorns”, is true. 
Please judge whether the plant is the respective cases below.


			

			
					(is, is possibly, is not) not a rose and it has no thorns. 

					(is, is possibly, is not) not a rose and it has thorns. 

					(is, is possibly, is not ) a rose and it has no thorns.

					(is, is possibly, is not) a rose and it has thorns.For the problems with contrapositive conditionals, we used the contrapositive conditionals (e. g, if the card is not red, then it is not round) to replace the respective affirmative conditionals, and reversed the arrangement order of the two clauses in each truth table case in the affirmative conditional problems. The other aspects of the contrapositive conditional were identical to those of the affirmative conditional. The above experimental design aimed to compare instance inferences about affirmative and contrapositive conditionals. 
Procedure
We conducted the experiment in a quiet classroom. Every participant received the questionnaire on a sheet of paper and a pen to fill it out. They took about 10 minutes to complete the task.
Results
In each type of conditionals, the results showed no obvious differences between the two kinds of problem contents. Thus, the results were collapsed across problem contents. Table 1 shows the overall results. For both the affirmative and contrapositive conditionals, the correct answers for pq, p¬q, ¬pq and ¬p¬q cases were “is possibly”, “is not”, “is possibly”, and “is possibly”, respectively. In the affirmative condition, the majority of participants gave the erroneous answer “is” for pq cases and the correct answers for p¬q, ¬pq and ¬p¬q cases. In the contrapositive condition, the majority of participants gave the erroneous affirmative answer “is” for pq cases and the correct answers for p¬q cases, but the answers for ¬pq and ¬p¬q cases were scattered. For the contrapositive conditionals, pq cases elicited more affirmative answers (“is”) than ¬p¬q cases. 
Table 1: The overall results (percentages) of instance inferences.
	Conditionals
	Responses
	Abstract Conditionals
	Concrete Conditionals

	pq
	p¬q
	¬pq
	¬p¬q
	pq
	p¬q
	¬pq
	¬p¬q

	Affirmative
	is
	81.3
	7.5
	3.8
	23.8
	86.3
	2.5
	7.5
	27.5

	is possibly
	11.3
	23.8
	70
	52.5
	10
	21.3
	73.8
	48.8

	is not
	7.5
	68.8
	26.3
	23.8
	3.8
	76.3
	18.8
	23.8

	Contrapositive
	is
	63.8
	3.8
	8.8
	48.8
	57.5
	5
	8.8
	48.8

	is possibly
	27.5
	38.8
	47.5
	33.8
	33.8
	38.8
	45
	41.3

	is not
	8.8
	57.5
	43.8
	17.5
	8.8
	56.3
	46.3
	10


Note: The Italic data are the correct answers according to the model theory and the suppositional account.
The two types of conditionals showed no obvious differences in performance. Thus, type of conditionals did not affect participants’ performance. Form of conditionals affected participants’ performance on each truth table case. The χ2 test of independence showed that in each type of conditionals, the rate of affirmative responses (“is”) to pq cases was larger in the affirmative condition than in the contrapositive condition (for the abstract condition, χ2 (1) = 6.14, W = 0.20, p < .05; for the concrete condition, χ2 (1) = 16.36, W = 0.32, p < .01). For p¬q cases in each type of conditionals, the rate of negative responses (“is not”) was larger in the affirmative condition than in the contrapositive condition (for the abstract condition, χ2 (1) = 2.18, W = 0.12, p >.05; for the concrete condition, χ2 (1) = 7.16, W = 0.21, p < .05). In each type of conditionals, for both ¬pq and ¬p¬q cases we ran a 2 (the two forms of conditionals) × 3 (the three response options) χ2 test of independence. The results showed that the two forms of conditionals showed obvious differences in response distribution (In the abstract condition, χ2 (2) = 8.55, W = 0.23, p < .01 for ¬pq cases; χ2 (2) = 10.92, W = 0.26, p < .01 for ¬p¬q cases. In the concrete condition, χ2 (2) = 14.95, W = 0.31, p < .01 for ¬pq cases; χ2 (2) = 9.72, W = 0.25, p < .01 for ¬p¬q cases). For ¬pq cases, the affirmative condition elicited more possible responses (“is possibly”) than the contrapositive condition, whereas the contrapositive condition elicited more negative responses (“is not”) than the affirmative condition. For ¬p¬q cases, the affirmative condition elicited more possible responses than the contrapositive condition, whereas the contrapositive condition elicited more affirmative responses than the affirmative condition. Overall, instance inferences for each truth table case differed between the affirmative and contrapositive condition. This is not consistent with the prediction of the material conditional account, MMT and the suppositional account. These account all predict that instance inferences should not differ between the affirmative and contrapositive conditional because the references of both conditionals are equivalent.
In the affirmative condition, participants more often judged that the instance referred to by an affirmative conditional is the matching case pq (more than 80%) rather than the mismatching case ¬p¬q (less than 30%). This means that the affirmative conditional refers to the affirmative instance and thereby has the factual evidence. Thus, they showed the factual reading of the affirmative conditional. In the contrapositive condition, participants more often judged that the instance referred to by a contrapositive conditional is the mismatching case pq (63.8% for abstract conditionals and 57.5% for concrete conditionals) rather than the matching case ¬p¬q (48.8% for both abstract and concrete conditionals). This means that the contrapositive conditional refers to the instance pq and is a counterfactual statement. Thus, they showed the counterfactual reading of contrapositive conditionals. 
Discussion
The present results revealed that the two kinds of reference-equivalent conditionals elicited different instance inferences. Form of conditionals yielded a significant effect on instance inferences for each truth table case. Participants showed obvious differences between instance inferences about affirmative and contrapositive conditionals. They showed the factual reading of affirmative conditionals and the counterfactual reading of contrapositive conditionals. These findings are novel on the whole. The found differences are beyond the prediction of the material conditional account, MMT and the suppositional account. These account all predict no differences between instance inferences about affirmative and contrapositive conditionals because both conditionals have the same references. Next, we explain the effect of form of conditionals on instance inferences for each truth table case and explore the theoretical implications of the present findings. Finally, we discuss the relation to previous research.
Explanations for the present findings
For instance inferences, participants more often judged that the instance is not p¬q and is possibly ¬pq in the affirmative conditional if p then q than in the contrapositive conditional if not q then not p. Participants showed negative conclusion bias on instance inferences for both p¬q and ¬pq. It implies that in the contrapositive condition there was the difficulty of the double negation elimination that reduced correct instance inferences for p¬q and ¬pq. These findings are consistent with our predictions and the previous finding of negative conclusion bias in conditional reasoning, confirming that polarity of conditionals also affects instance inferences for p¬q and ¬pq. For instance inferences for pq and ¬p¬q, participants more often judged that the instance is pq in the affirmative conditional than in the contrapositive conditional, and that the instance is ¬p¬q in the contrapositive conditional than in the affirmative conditional. Participants were more likely to judge that the instance referred to by an affirmative conditional is pq, which is the matching evidence for the affirmative conditional, and that the instance referred to by a contrapositive conditional is ¬p¬q, which is the matching evidence for the contrapositive conditional. These instance inferences diverge from the logical norms and the predictions of MMT and the suppositional account, and thereby were biased. Participants tended to regard the instance referred to by a conditional as the matching case, showing the evidence matching bias. This implies that they based their erroneous instance inferences on the evidence matching heuristic. This heuristic means that the matching case is the evidence for the conditional such that people may intuitively associate the conditional with the matching case and further infer that the instance is the matching case. The evidence matching heuristic leads to the evidence matching bias that people tend to judge that the instance referred to by a conditional is the matching case for the conditional.
It could be argued that MMT can provide an alternative account of for the evidence matching bias. According to MMT, people may only initially represent the explicit pq (or ¬p¬q) model but forget about the other alternative cases until explicitly asked about them when they judge that they are also possible. This initial representation may result in the evidence matching bias. However, in the present instance inference problem, the matching case and the possibility for ¬pq were simultaneously present. Consequently, possible inferences for ¬pq must have already resulted in explicit models which formed the context for instance inferences for the matching case pq (or ¬p¬q). According to MMT, the explicit models of ¬pq should render the matching case not affirmative. Nonetheless, participants still made affirmative inferences for the matching case, rather than based their inferences on the explicit models for ¬pq. Therefore, the initial representation account is not viable. More importantly, the initial representation does not imply that the instance is the matching case, because the matching case is only possible according to MMT. Consequently, MMT is unable to explain the evidence matching bias.
The evidence matching bias showed a difference between the affirmative and contrapositive condition. In the affirmative condition, most participants regarded the matching case pq as the instance (that is, factual), showing the factual reading of affirmative conditionals. In each type of conditionals, the rate (less than 50%) of affirmative inferences for the matching case ¬p¬q in the contrapositive condition was less than the rate (more than 80%) of affirmative inferences for the matching case pq in the affirmative condition. This means that contrapositive conditionals were less likely to elicit the evidence matching bias than affirmative conditionals. This difference was due to the unique reading of contrapositive conditionals. In the contrapositive condition, participants made more affirmative inferences for pq cases (about 60%) than for ¬p¬q cases (less than 50%). They were more likely to judge that the instance referred to by a contrapositive conditional is in fact the mismatching case pq rather than the matching case ¬p¬q, showing the affirmative instance bias. They showed the counterfactual reading of contrapositive conditionals. This was different from the factual reading of affirmative conditionals. Consequently, the counterfactual reading of contrapositive conditionals resulted in that the evidence matching bias was less likely to occur in the contrapositive condition.
In the present instance inference task, most participants showed the factual reading of affirmative conditionals, whereas the majority of participants showed the counterfactual reading of contrapositive conditionals. The former finding is consistent with the previous finding that in modal inferences from conditionals participants tended to judge that the instance referred to by a affirmative conditional must be pq (Wang, Yin, & Zheng 2018). The latter finding is novel. The two findings demonstrate that the logically equivalent (affirmative versus contrapositive) conditionals elicit different instance inferences and thereby are not mentally equivalent in terms of references. Both findings diverge from the predictions of the material conditional account, MMT and the suppositional account, and thereby are biased. These accounts all predict that the instance referred to by a conditional should be uncertain.
What causes the counterfactual reading of contrapositive conditionals? We explain it as follows. In Chinese, the contrapositive of an affirmative conditional has the same linguistic form as the negative conditional (e. g, if the card is not red, then it is not round). The contrapositive and negative conditional share the same linguistic representation. Here, it is noteworthy that the negative conditional is different from the negated conditional (e. g, if the card is red, then it is not round). The negative and counterfactual conditional both take the indicative mood such that the negative conditional is ready to be confused with and be mistaken for the counterfactual conditional that refers to a factual affirmative situation with both p and q. Consequently, in Chinese, for an affirmative conditional (if p then q), its contrapositive (if not q then not p) as a negative conditional is ready to be mistaken for the counterfactual conditional (if not q then not p). The essence is that in Chinese, negative conditionals are ready to be confused with counterfactual conditionals so as to elicit the counterfactual reading. However, there is no confusion of negative and counterfactual conditionals in English because both take different moods. In English, the negative conditional such as the contrapositive conditional takes the indicative mood, whereas the counterfactual conditional takes the subjunctive mood [34,35]. Thus, we predict that in English, the negative conditional such as the contrapositive of an affirmative indicative conditional is not ready to be mistaken for the counterfactual conditional in the subjunctive mood. This is confirmed by the first experiment in Thompson & Byrne’s article [35].
Overall, whether people readily mistake the negative conditional (or the contrapositive of an affirmative indicative conditional) for the counterfactual conditional will differ between Chinese and English, because the two languages differs in terms of counterfactual representations. There is the confusion of negative and counterfactual conditionals in Chinese, but not in English. The counterfactual reading will be more likely to occur in Chinese populations than in English populations. It is interesting to investigate this possible difference in future research. 
Theoretical implications
For the present experimental design, if we treated the contrapositive conditional (if not q then not p) as the negative conditional and the affirmative conditional as the contrapositive of the negative conditional, the present manipulation of affirmative conditionals (if p then q) versus their contrapositives (if not q then not p) became into the manipulation of negative conditionals (if not q then not p) versus their contrapositives (if p then q). So, the results of the negative conditionals and their contrapositives would be the results of the contrapositives and affirmative conditionals in the present experiment, respectively. Thus, participants would show the counterfactual reading of the negative conditionals and the factual reading of their contrapositives. It follows that in Chinese, people tend to make the counterfactual reading of negative conditionals and the factual reading of their contrapositives.
Overall, in Chinese, polarity of conditionals modulates the reading of conditionals and their contrapositives in the present instance inference task. People tend to make the factual reading of affirmative conditionals and the counterfactual reading of their contrapositives, and to make the counterfactual reading of negative conditionals and the factual reading of their contrapositives. These reading patterns have a commonness that people tend to make the factual reading of affirmative conditionals and the counterfactual reading of negative conditionals. Thus, we can conclude that in Chinese people tend to make the factual reading of affirmative conditionals and the counterfactual reading of negative conditionals in the instance inference task. The present experiment found that the logically equivalent (affirmative versus contrapositive) conditionals elicit different instance inferences and interpretations, and thereby are not mentally equivalent. This finding is consistent with the previous finding that the majority of participants thought the contrapositive conditional does not follow from a given affirmative conditional [36]. These findings demonstrate that affirmative and contrapositive conditionals are not mentally equivalent. This conclusion is beyond the material conditional account, MMT and the suppositional account. These accounts all predict that both conditionals should be equivalent in terms of references, that is, have the same references.
The factual reading of affirmative conditionals means that people tend to read an affirmative conditional as factual in that it refers to a affirmative instance pq. The counterfactual reading of a negative conditional (if not p then not q) means that the conditional is a counterfactual supposition referring to the factual situation pq. The counterfactual conditional is consistent with the suppositional account. The factual and counterfactual reading both refer to an affirmative fact. This finding in the instance inference task is different from the previous finding that in the truth evaluation task, given that the instance referred to by a conditional is a false antecedent case, people may judge that the suppositional conditional is true, showing the suppositional [29]. Moreover, the factual and counterfactual reading of conditionals in the instance inference task are also different from the previous finding that in the possibility judgment task people generally think that the basic conditional implies the three possibilities (pq, ¬pq, ¬p¬q), showing the possibility reading predicted by the model theory [4,9,30,31-33]. The above two differences suggest that the reading of conditionals depends on type of conditional reasoning tasks (the instance inference task, the truth evaluation task, and the possibility judgment task).
Overall, in Chinese there are four kinds of the reading of conditionals: the possibility, suppositional, counterfactual, and factual reading. The model and suppositional reading both need not referring to an affirmative instance. The possibility reading occurs in the possibility judgment task. The suppositional reading occurs in the truth evaluation task. The counterfactual reading of negative conditionals and the factual reading of affirmative conditionals occur in the instance inference task. The factual and counterfactual reading involve certain factual references, which may be absent in the suppositional and possibility reading. On the basis of these diverse interpretations, we propose a task dependency account for the reading of conditionals. Its basic idea is that the reading of conditionals is variable and relative, depending on type of conditional reasoning tasks (the possibility judgment task, the truth evaluation task, and the instance inference task), and form of conditionals (affirmative versus negative conditionals). In particular, type of conditional reasoning tasks constrains the interpretation of conditionals, and different conditional reasoning tasks tend to elicit different interpretations. The possibility judgment task tends to elicit the possibility reading, the truth evaluation task tends to elicit the suppositional reading, and the instance inference task tends to elicit the factual reading of affirmative conditionals and the counterfactual reading of negative conditionals. We for the first time demonstrate the diversity of the interpretation of conditionals. No existing accounts of conditionals can explain this diversity. The task dependency account is an important contribution to research on the interpretation of conditionals.
Relation to existing research
For the present instance inference task, the majority of participants tended to infer that an affirmative conditional refers to the affirmative instance, showing the factual reading of the conditional. This finding is different from the previous finding that the possibility judgment task the majority of participants judged that for an affirmative indicative conditional the affirmative case pq is possible but not factual [4,9,30,32,34,35]. This difference may be because the present instance inference task differs from the previous possibility judgment task. The former asks people to judge whether the instance referred to by a true indicative conditional is, is possibly or is not each truth table case. People are more likely to show the evidence matching bias. The latter generally asks people to judge whether each truth table case is possible or impossible for a true conditional without referring to an instance [4,9,30,31,32]. Such tasks using the force-choice dichotomous response format does not allow factual judgments. In the first experiment in Thompson & Byrne’s article [35], participants were asked to judge whether an indicative conditional without truth assertion implied four factual situations (a true antecedent, a false antecedent, a true consequent, a false consequent). 44% responses were the true consequent. In the experiment, participants may be uncertain of the truth of an indicative conditional without truth assertion and thereby were less likely to make certain factual judgments. Moreover, the response format with the options of single antecedents or consequents might reduce the rate of affirmative factual judgments, because a single true antecedent or consequent did not completely match the conditional with the conjunction of the antecedent and consequent. 
The above comparison of the present and previous reference inference tasks suggests that human reference inferences about conditionals are sensitive to the design of reference inference tasks. The present instance inference task using the logical response format is logically more appropriate to investigate instance inferences about the true conditional. The instance inference task uses contextualized conditionals, unlike the possibility judgment task using non-contextualized conditionals. Thus, the present instance inference task is more ecologically valid than the previous possibility judgment tasks.
In the instance inference task, the factual and counterfactual reading of conditionals both means that the conditional refers to a affirmative fact. This finding is different from the previous finding that in the truth evaluation task, given that the instance referred to by a conditional is a false antecedent case, people may judge that the suppositional conditional is true, showing the suppositional reading (Wang & Zhu, 2019). Thus, the reading of conditionals shows the asymmetry between the instance inference task and the truth evaluation task that the former tends to elicit the factual reading of affirmative conditionals and the counterfactual reading of negative conditionals, whereas the latter tends to elicit the suppositional reading of conditionals. This implies that the instance inference task does not parallel the truth evaluation task, although the two tasks have opposite inferential directions. The present evidence matching heuristic depends on whether a truth table case is the matching evidence for a given conditional. It differs from the matching heuristic that was found in the Wason selection task [18,37,38-41]. The task asks people to select the necessary cards from given four cards to adjudicate whether a given conditional statement, for example, If there is an A on one side of the card, then there is a 3 on the other side of the card, is true or false. People tend to select the cards with the items (A or 3) named explicitly in the statement even when negations are varied between the antecedent and consequent. The item (p or q) matching is a relevance-driven process, independent of whether the item provides positive or negative evidence for the conditional.
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			Abstract 

			One experiment examined whether form of logically equivalent conditionals (affirmative versus contrapositive) would affect instance inferences about conditionals. Participants were asked to indicate whether a specific instance referred to by the affirmative conditional (if p then q) or its contrapositive (if not q then not p) is, is possibly, or is not one of the truth-table cases (pq, p¬q, ¬pq and ¬p¬q) (¬ = not). The results revealed (a) the negative conclusion bias that participants more often judged that the instance is not p¬q and is possibly ¬pq in the affirmative versus contrapositive condition, (b) the evidence matching bias that participants more often regarded the instance as pq in the affirmative versus contrapositive condition, and the instance as ¬p¬qin the contrapositive versus affirmative condition, and (c) the affirmative instance bias that participants more often regarded the instance as pq rather than ¬p¬qin the contrapositive condition. Participants tended to make the factual reading of affirmative conditionals and the counterfactual reading of contrapositive conditionals. The reference-equivalent conditionals elicited different instance inferences, and thereby were not mentally equivalent. Finally, we propose a task dependency account for the diverse interpretations of conditionals found in the present and previous studies. It argues that the reading of conditionals is variable and relative, depending on type of conditional reasoning tasks (the possibility judgment task, the truth evaluation task, and the instance inference task), and form of conditionals (affirmative versus negative conditionals). No existing accounts can explain the found diverse interpretations of conditionals. 
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