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Negative emotions can attenuate the influence of beliefs
on logical reasoning

Vinod Goel
York University, Toronto, Ontario, Canada, and University of Hull, Hull, UK

Oshin Vartanian
York University, Toronto, Ontario, Canada

Although the influence of beliefs on logical reasoning is well documented, how emotions modulate
the effect of beliefs during reasoning remains unexamined. We instructed participants to reason
about syllogisms involving neutral or emotionally charged content. We also manipulated the
consistency of beliefs with logical validity. When content was neutral, participants exhibited the
belief-bias effect observed in previous studies of reasoning. In contrast, when confronted with
emotionally charged content participants were less likely to be influenced by their beliefs. Our results
suggest that under certain conditions negative emotions can attenuate the influence of beliefs during
logical reasoning. Drawing on the affect infusion model, we attribute this effect to a more vigilant,
systematic scrutiny of beliefs in the presence of negative emotions.

Keywords: Belief; Emotion; Reasoning.

Behavioural scientists have long been interested in
the role of beliefs in logical reasoning. In fact,
belief-bias effects are among the most robust
phenomena studied within the reasoning litera-
ture (e.g., Evans, Barston, & Pollard, 1983; Goel
& Dolan, 2003; Wilkins, 1928). The general
finding is that participants perform more accu-
rately on reasoning tasks when the logical
conclusion is consistent with their beliefs than
when it is inconsistent with their beliefs. For
example, participants will more readily accept a
valid conclusion that is also consistent with their
beliefs and reject an invalid conclusion that is

inconsistent with their beliefs (i.e., congruent or
facilitatory trials), than accept a valid conclusion

that is inconsistent with their beliefs and reject

an invalid conclusion that is consistent with their
beliefs (i.e., incongruent or inhibitory trials). This

robust finding is consistent with both common

sense (Kasturirangan, 2007) and cognitive
dissonance theory (Festinger, 1957), according

to which we are motivated not to act against our

beliefs because doing so could result in a negative
emotional state.

In addition, a number of studies have focused

on the role of emotions instead, and demonstrated
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that they have a detrimental effect on logical
reasoning regardless of whether they are manipu-
lated through the content of logical arguments
(Blanchette, 2006; Blanchette & Richards, 2004;
Lefford, 1946), mood of participants (Channon
& Baker, 1994; Melton, 1995; Oaksford,
Morris, Grainger, & Williams, 1996), or both
(Radenhausen & Anker, 1988). Confirming
practical wisdom, these studies suggest that emo-
tions negatively impact our reasoning ability.
However, we contend that this conclusion may
be premature, or at least incomplete. As noted
above, given that content results in belief-bias
effects, emotional content may affect the reasoning
process by modulating belief-bias effects (i.e., by
increasing or decreasing the influence of beliefs on
reasoning processes). This modulation will have
differential impact on congruent and incongruent
reasoning trials.

On a dual processing model of reasoning, there
is a formal/logical route to a solution and a route
based on beliefs and background knowledge
(Evans, 2003; Goel, 2007). The former is cum-
bersome and computationally demanding (in
terms of time and resources). The latter is
computationally much less demanding, and in a
sense ‘‘more automatic’’. Other things being equal,
participants will always choose the less demanding
route over the more demanding route. The formal
route will, in theory, always give the correct
answer. In practice, this theoretical limit will not
be consistently realised due to performance con-
siderations. The belief-bias route will always give
the incorrect answer in the incongruent trials and
the correct answer in the congruent trials (but
for the wrong reasons). Furthermore, the belief-
bias route is not as susceptible to performance
considerations as the formal route (due to its
much reduced computational demand).

So, given a manipulation in which belief-bias
effects are attenuated, we would expect more
utilisation of the formal route. This means that
in the incongruent trials, participants will perform
better (because they are less susceptible to belief-
bias effects, which in this case is guaranteed to
lead to the incorrect conclusion). In the congr-
uent trials both the formal response and the

belief-bias response lead to the correct response.
Nonetheless, although attenuating belief-bias eff-
ects should lead to greater use of the formal
system, because of its higher susceptibility to
performance factors we would expect reduced
accuracy in this condition. The reverse pattern
would be expected where belief-bias effects
are intensified.

For example, consider the following two
propositions: (1) all women have blonde hair;
and (2) all women are prostitutes. Both proposi-
tions are equally false and should presumably have
the same belief-bias effect when used as conclu-
sions of logical arguments. If the argument is valid
they should inhibit the logical response to some
degree, and if the argument is invalid they should
facilitate the logical response to the same degree.
However, the second proposition has an inflam-
matory/emotional content while the first one does
not. Our question of interest is: ‘‘What is the
effect of this inflammatory content on the reason-
ing process?’’

There is reason to believe the two types of
propositions may have different effects on the
reasoning process. After all, if we believe the first
proposition to be true, we might be considered
uninformed. However, if we believe the second
proposition to be true, in addition to being
considered uninformed, we would also be socially
ostracised. Therefore it is not unreasonable to
assume that our belief about the falsity of the
second proposition is held with more zeal than
our belief about the falsity of the first proposition.
If this is the case, common sense suggests that the
belief-bias effect should be intensified in the
inflammatory proposition. That is, we should
more easily fall prey to the belief-bias effect,
with our responses being based more frequently
upon our beliefs rather than logical evaluation of
the argument.

However, interestingly, there is some evidence
to suggest that this may not always be the case.
According to the affect infusion model (AIM;
Forgas, 1995), if you genuinely believe that both
propositions are false, the negative connotations
in the second proposition may result in a more
vigilant, systematic processing of information,
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thus reducing the influence of beliefs on the
reasoning process. This hypothesis predicts that a
valid argument form containing a false but
inflammatory proposition as a conclusion will
result in higher accuracy rates than the same
argument form containing a false but neutral
proposition as a conclusion, and that an invalid
argument form containing a false but inflamma-
tory proposition as a conclusion will result in
lower accuracy than the same argument form
containing a false but neutral proposition as a
conclusion. The reverse predictions would hold
for arguments with inflammatory but true con-
clusions. In either case, the belief-bias effect will
be attenuated in the argument with the inflam-
matory conclusion and participants will have to
rely more on their formal reasoning abilities.

To test these competing hypotheses, we carried
out an experiment to investigate the interaction
between emotions and beliefs during logical
reasoning. By manipulating emotional content
and consistency of beliefs with logic indepen-
dently, our experimental design enabled us to test
the nature of this interaction.

METHOD

Participants

Thirty-four undergraduate students (21 females)
ranging in age from 18 to 27 (M�20.3,
SD�1.5) participated in this study. All partici-
pants gave informed consent.

Materials

The stimuli were presented via a computer script.
On each trial the participants were presented with
a syllogism. Syllogisms are an argument form
consisting of two premises followed by a conclu-
sion (see appendix). A syllogism is considered
valid if accepting the two premises as true forces
one to also accept the conclusion as true (e.g., All
artists are creative, Some children are artists,
therefore Some children are creative). A syllogism
is considered invalid if accepting the two premises
as true does not force one to accept the conclusion

as true (All boys have skinned knees, No girls
have skinned knees, therefore All girls are boys).
Note that the content of the sentences is irrelevant
to making the validity judgement.

Emotional content

The emotional content of the syllogisms was
either neutral or negative. Syllogisms with neutral
content involved statements that were not
expected to arouse emotions in participants (e.g.,
Some vegetables are not carrots, No strawberries
are vegetables, therefore No strawberries are
carrots). In contrast, all syllogisms with negative
content involved politically incorrect social norm
violations (e.g., Some wars are not unjustified,
Some wars involve raping of women, therefore,
Some raping of women is not unjustified). In
other words, the content of the conclusions of
emotional syllogisms involved beliefs we know we
should not have (e.g., Some raping of women is
not unjustified). We expected the consideration of
such politically incorrect negative content to
engage internalised emotions linked to social
norm violation.

There were 19 syllogisms with neutral content
and 15 syllogisms with negative content (appendix).
Ten people (8 females, 2 males) ranging in age from
23 to 36 (M�27.4, SD�4.9) who did not
participate in this experiment were instructed to
rate the emotional content of the conclusion of each
syllogism using a scale ranging from 0 (not at all
emotional) to 5 (extremely emotional). The results
demonstrated that content categorised by the
researchers as negative was indeed more likely to
be considered emotional (M�3.6, SD�0.9) than
content categorised as neutral (M�1.1, SD�0.5),
t(9)�11.09, pB .001.

Belief bias

We manipulated belief bias using congruent and
incongruent syllogisms. In terms of the relation
between our beliefs and logical validity, two states
of the world can exist. On congruent trials, the
logical response is consistent with beliefs. This
occurs when an argument is logically valid and its
conclusion consistent with one’s beliefs, or an
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argument is logically invalid and its conclusion
inconsistent with one’s beliefs. Reasoning in
accordance with one’s beliefs leads to correct
conclusions on congruent trials. In contrast,
on incongruent trials, the logical response is
inconsistent with beliefs. This occurs when an
argument is logically valid but its conclusion
inconsistent with one’s beliefs, or an argument is
logically invalid but its conclusion consistent with
one’s beliefs. Reasoning in accordance with one’s
beliefs leads to incorrect conclusions on incon-
gruent trials. An example of a believable (true)
conclusion would be ‘‘No strawberries are carrots’’.
An example of an unbelievable (false) conclusion
would be ‘‘All girls are boys’’.

There were 16 syllogisms with believable
conclusions and 18 syllogisms with unbelie-
vable conclusions (appendix). The same 10 people
who rated the content of each conclusion on
emotionality were instructed to rate their believ-
ability using a scale ranging from 0 (not at all
believable) to 5 (extremely believable). The results
demonstrated that conclusions categorised by the
researchers as believable were indeed more likely
to be considered as believable (M�3.7, SD�0.5)
than conclusions categorised as unbelievable
(M�0.8, SD�0.2), t(9)�14.25, pB .001.

Next, across all ratings made by all 10 subjects
we confirmed that there was no correlation
between believability and emotionality of conclu-
sions, r(338)�� .08, ns. We confirmed that the
distribution of valid syllogisms did not differ
across syllogisms with neutral and negative con-
tent, x2(1)�0.42, ns, and that the distribution of
syllogisms with believable conclusions did not
differ across valid and invalid syllogisms, x2(1)�
0.11, ns. Finally, using a 2�2�2 repeated-
measures ANOVA we investigated the effects of
Content (negative, neutral), Conclusion (believ-
able, unbelievable), and Validity (valid, invalid) on
believability (i.e., plausibility) ratings (Table 1).
As expected, there was a main effect for Conclu-
sion such that conclusions that were categorised
by the researchers as believable received higher
believability ratings than conclusions that were
categorised by the researchers as unbelie-
vable, F(1, 9)�207.21, pB .001, partial h2� .96.

No other main effect was significant, and neither
was the three-way interaction.

These analyses indicate that syllogisms within
each of the eight cells in our design matrix were
matched in terms of the critical variables.

Logical form

The logical forms of the syllogisms used in our
experiment included EI3, OE1, AA4, AE2, EI1,
OA3, AO2, IA1, IA3, AE4, AI1, AA1, II4, IE1,
and EA2 (see Byrne, Evans, & Newstead, 1993).
We confirmed that the distribution of logical
form did not differ across syllogisms with neutral
and negative content, x2(14)�0.61, ns.

Procedure

Participants were informed that the study in-
volved a reasoning task. The concept of logical
validity was explained using examples similar to
the test material, such as: ‘‘All humans are
mammals. All mammals are animals. All humans
are animals’’. It was impressed upon them that we
were interested in the validity of the arguments
not the truth or falsity of the premises or
conclusions. The experimenters then answered
any question the participants had about the
concept of validity, and confirmed that they
grasped the concept.

For each syllogism, Premise 1 was presented
for three seconds, Premise 2 for three seconds,
and the Conclusion for nine seconds, during
which participants made a validity judgement by
pressing the ‘‘N’’ key on the keyboard if they
thought the syllogism was not valid or pressing
the ‘‘V’’ key on the keyboard if they thought the

Table 1. Mean believability (i.e., plausibility) ratings for the

conclusions in each condition

Neutral Negative

Believable Unbelievable Believable Unbelievable

Valid 4.40 (0.96) 0.90 (0.54) 3.28 (1.27) 1.35 (0.62)

Invalid 3.75 (0.69) 0.54 (0.47) 4.12 (0.92) 0.57 (0.65)

Note: Standard deviations appear in parentheses.
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syllogism was valid. All three propositions re-
mained on screen until the end of each trial to
minimise the mental load associated with main-
taining the premises in working memory. The
presentation of the 34 stimuli was randomised.

RESULTS

Accuracy

Overall accuracy was 67.1% (SD�8.2%), indicat-
ing that participants were able to reason signifi-
cantly above chance level (i.e., 50%), t(33)�
12.29, pB .001. This was true both for
congruent (M�73%, SD�9), t(33)�14.65,
pB .001, as well as incongruent (M�62%,
SD�14), t(33)�5.16, pB .001, syllogisms. A
Kolmogorov�Smirnov test demonstrated that the
distribution of accuracy scores did not deviate
significantly from a normal distribution, z�1.28,
ns. This enabled us to conduct parametric tests of
our hypotheses based on accuracy scores.

Data were analysed using a 2�2�2 repeated-
measures ANOVA, which included the varia-
bles Content (negative, neutral), Conclusion
(believable, unbelievable), and Validity (valid,
invalid; Table 2). There was a main effect for
Validity, F(1, 33)�72.12, pB .001, partial h2�
.69, indicating that accuracy was higher for valid
(M�83.2%, SD�15.2) than invalid (M�
49.3%, SD�12.7) syllogisms. As expected, there
was an interaction between Conclusion and
Validity, confirming the predicted belief-bias

effect, F(1, 33)�24.31, pB .001, partial h2�
.42. Specifically, whereas on valid syllogisms
accuracy was higher for believable (M�91.9%,
SD�12.6) than unbelievable (M�76.2%, SD�
22.5) conclusions, the reverse was true for invalid
syllogisms where accuracy was higher for unbe-
lievable (M�56.6%, SD�19.7) than believable
(M�41.9%, SD�15.3) conclusions.

However, critical for testing our hypothesis
was testing the three-way interaction between
Content, Conclusion, and Validity. This interac-
tion was significant, F(1, 33)�62.14, pB .001,
partial h2� .65 (Figure 1). The results indicated
that when content was neutral, the predicted
belief-bias effect was observed. Specifically, on
valid syllogisms accuracy was higher for believable
than unbelievable conclusions, t(33)��8.55,
pB .001, whereas on invalid syllogism accuracy
was higher for unbelievable than believable con-
clusions, t(33)�3.33, pB .01. However, when
content was negative the belief-bias effect did not
hold. Specifically, accuracy was higher for believ-
able conclusions for both valid, t(33)�2.70,
pB .05, and invalid, t(33)�3.47, pB .01,
syllogisms. In other words, when content was
negative participants were more likely to reason
logically on invalid syllogisms with believable
conclusions: Whereas normally they would have
erroneously judged them to be valid (because the
conclusion was believable), they instead demon-
strated a tendency to judge them correctly
as invalid.

Reaction time

Although our primary dependent variable of
interest was accuracy, we also analysed reaction
time (RT) data to test the hypothesis that
negative emotion fosters a more deliberate and
analytical information-processing style. If, as
hypothesised by AIM, negative emotions foster
a more deliberate and analytical information-
processing style, then one would expect to obser-
ve longer RT on accurate trials under the negative
content condition. We conducted two separate
analyses to address this issue. Our first analysis
involved running a 2�2 repeated-measures

Table 2. Mean accuracy (%) and reaction time (ms) rates for each

condition

Neutral Negative

Believable Unbelievable Believable Unbelievable

Valid 93 (11) 77 (27) 90 (27) 75 (22)

3768 (1913) 3588 (1832) 3927 (2026) 4832 (2135)

Invalid 26 (22) 74 (23) 58 (19) 39 (29)

4478 (1977) 4335 (1950) 4897 (2084) 4814 (2010)

Note: Standard deviations appear in parentheses.
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ANOVA including the variables Content (nega-

tive, neutral) and Accuracy (accurate, inaccurate),

with RT as the dependent variable. The analysis

revealed a significant interaction, F(1, 33)�7.75,

pB .01, partial h2� .19. Subsequent simple

effects analyses demonstrated that whereas RT

was significantly higher for accurate trials in the

negative than neutral condition, t(33)��7.76,

pB .001, for inaccurate trials there was no

difference in RT between the negative and neutral

conditions, t(33)��1.19, ns. This suggests that

accurate trials in the negative condition were

accompanied by more deliberation and cognitive

effort, as evidenced by longer RTs.

Figure 1. The interaction between conclusion and validity as a function of content.
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Recall that the analysis of accuracy data de-
monstrated that when content was negative parti-
cipants were more likely to reason logically on
invalid syllogisms with believable conclusions.
If, as hypothesised by AIM, negative emo-
tions foster a more deliberate and analytical
information-processing style, then in the negative
condition one would expect to observe longer RT
specifically on those invalid syllogisms with believ-
able conclusions that participants responded to by
pressing the ‘‘invalid’’ key. Focusing specifically on
those trials, we predicted and found support for
the hypothesis that RT was significantly longer on
trials that were responded to as ‘‘invalid’’ (M�
5076, SD�1602) than ‘‘valid’’ (M�4596, SD�
1583), t(32)�1.83, pB .05 (one-tailed).

DISCUSSION

Our results revealed the expected belief-bias effect
when content was neutral (see Evans et al., 1983;
Goel & Dolan, 2003; Wilkins, 1928). However,
the novel contribution of this study involved
testing the interaction between validity and beliefs
as a function of emotional content in the context of
logical reasoning. Our results demonstrated that
under certain conditions negative emotional con-
tent can attenuate the belief-bias effect (Figure 1).
Specifically, when emotional content was negative,
participants were more likely to reason logically on
invalid syllogisms with believable conclusions.
Rather than automatically judging them to be
valid (because the conclusion was believable), they
demonstrated a tendency to judge them correctly
as invalid.

Our findings are consistent with a model in
which emotions and beliefs interact to affect
reasoning ability, such that when the former
is aroused, it can attenuate the influence of the
latter during reasoning. Why is it that negative
emotions reduce the effect of beliefs on reason-
ing? Blanchette, Richards, Melnyk, and Lavda
(2007) addressed a similar question in a recent
study in which they reported that in the presence
of negative emotions, accuracy increased on
incongruent trials. In other words, Blanchette

et al.’s (2007) participants were less likely to reject
arguments where logic and beliefs pointed in
opposite directions*which would have been the
case when invalid syllogisms were coupled with
believable conclusions or valid syllogisms were
coupled with unbelievable conclusions. Blanchette
et al. (2007) attributed the effect observed in their
study to consequentiality. Specifically, because
their participants were instructed to reason about
a consequential issue*namely recent terrorist
attacks in the United Kingdom*the authors
suggested that this added focus may have led
to the observed advantage in reasoning under
emotional contexts.

However, consequentiality can not be the
mechanism driving the effect observed in our
experiment because the content of syllogisms used
in our study was not consequential in the sense
described by Blanchette et al. (2007). We believe
that our results and those of Blanchette et al.
(2007) are best interpreted within the AIM
(Forgas, 1995), according to which negative
emotions may foster a more vigilant, systematic
style of information processing. In support of this
idea, we found that RT was significantly longer
on accurate trials in the negative than neutral
content condition. No such trend was observed
for inaccurate trials. This suggests that when
content is emotionally negative longer processing
confers an advantage to reasoning. In addition,
our second set of RT analyses revealed that when
content was negative, RT was longer for ‘‘invalid’’
than ‘‘valid’’ responses for invalid syllogisms with
believable conclusions, which would have repre-
sented the accurate response under such condi-
tions. Given that accuracy was higher on those
trials (Figure 1), this suggests a link between
negative content and higher accuracy. We con-
tend that the theoretical framework of AIM
(Forgas, 1995) accounts for the results of both
studies by offering a more parsimonious account
of the interaction between emotions and beliefs
without having to rely on the notion of con-
sequentiality, instead highlighting the role of
negative emotion fostering a more vigilant, sys-
tematic style of information processing.
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Our results may strike some as counterintuitive.
We can all certainly imagine scenarios where
our intuition suggests that emotional content
would intensify the belief-bias effects. Psycholo-
gical disorders are a case in point. In their
hyper-emotion theory of psychological illnesses,
Johnson-Laird, Mancini, and Gangemi (2006)
argued that in the context of psychological ill-
nesses the experience of intense emotions serves to
make the thoughts of those who suffer from the
illness more resistant to change, contributing to
the persistence of diseases. For example, a person
suffering from agoraphobia (i.e., fear of public
places) may focus on a genuine but slight danger
(e.g., being crushed by a crowd). However, the
mere focus on this belief may intensify the
experience of negative emotions such as fear and
anxiety, which in turn may propel the person to
behave in accordance with the belief (i.e., avoid
public places). The upshot is a strengthening of
the effect of beliefs on the reasoning process.

What are the factors that determine whether
emotions strengthen or attenuate the influence of
beliefs during reasoning? One factor could be the
richness of the semantic network in which a belief
is embedded. Johnson-Laird et al. (2006) have
argued that those who suffer from psychological
disorders are skilled thinkers in their problem
domain. For example, a person suffering from
obsessive-compulsive disorder will likely have vast
knowledge about the number of ways in which
contaminations can occur. In turn, this can lead to
beliefs that are embedded within rich semantic
networks and are therefore difficult to revisit and
revise easily. The intensity of the emotions could
be another factor. For example, in people with
psychological disorders the experience of intense
negative emotions in relation to beliefs may
disable their analytic process and thereby reduce
the ability for belief revision.

Our results and discussion suggest that there is
no single simple answer to the question of how
emotions impact reasoning processes. The con-
ventional answer that emotions inhibit accuracy in
logical reasoning is incomplete. A more complete
answer requires consideration of how emotions
impact our beliefs, and thus the belief-bias effect

in logical reasoning. Emotional content may
intensify belief-bias effects, as in psychological
disorders (Johnson-Laird et al., 2006), or attenu-
ate belief-bias effects, as in the case of our
politically incorrect content violating social norms
(see also Blanchette et al., 2007), or even cause
one to change beliefs altogether.
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APPENDIX

Complete list of syllogisms used in this study

Syllogism Content Belief Validity Words

All gossip rags are popular N B V 5

All Hello magazines are gossip rags

All Hello magazines are popular

All flying birds have feathers N U NV 5

No people have feathers

Some people are flying birds

All boys have skinned knees N U NV 4

No girls have skinned knees

All girls are boys

All California snails are amphibians N B V 5

No amphibians can sing

No California snails can sing

All sensitive men are good lovers N B V 6

Some impotent men are sensitive

Some impotent men are good lovers

All artists are creative N B V 4

Some children are artists

Some children are creative

All doctors are respected N B V 5

Some parents are not respected

Some parents are not doctors

Some circles are polygons N U NV 5

All circles are squares

Some squares are not polygons

Some jazz is very rhythmic N U NV 5

Some very rhythmic music is tuneful

All tuneful music is jazz

Some children are not Canadians N B V 5

Some children are people

Some people are not Canadians

All rabbits are fluffy N U V 4

(Continued )
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Appendix (Continued )

Syllogism Content Belief Validity Words

All fluffy creatures are tadpoles

All rabbits are tadpoles

All wise people are experts N U V 5

No young people are experts

No young people are wise

All married people have rings N U V 6

Some husbands do not have rings

Some husbands are not married people

No holidays are unpleasant N U V 4

All Mondays are unpleasant

No Mondays are holidays

No Catholic nuns are priests N B NV 4

Some women are Catholic nuns

No priests are women

No fashion models need to eat N U V 6

Some fashion models are people

Some people do not need to eat

Some mammals are donkeys N B NV 5

All mammals are animals

Some animals are not donkeys

Some Catholic nuns are not gentle N B NV 4

All Catholic nuns are women

Some women are gentle

Some vegetables are not carrots N B NV 4

No strawberries are vegetables

No strawberries are carrots

All child molesters are people E U NV 5

Some people are sensitive

All child molesters are sensitive

All coke-sniffers are pimps E U NV 6

Some drug addicts are not pimps

Some coke-sniffers are not drug addicts

No Catholics have abortions E U NV 5

Some Catholics are pro-choice

No pro-choice women have abortions

Some gypsies are pro-abortion E U NV 4

No Protestants are gypsies

No Protestants are pro-abortion

Some Catholic nuns are not whores E B V 5

Some Catholic nuns are women

Some women are not whores

All handicapped are capable E B NV 5

Some amputees are handicapped

Some amputees are not capable

All sane people are decent E U V 4

No decent people are transvestites

No transvestites are sane

No responsible fathers are drunkards E B NV 5

Some Blacks are responsible fathers

Some drunkards are not Blacks

No doctors are criminals E U V 5

(Continued )
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Appendix (Continued )

Syllogism Content Belief Validity Words

Some doctors are rapists

Some rapists are not criminals

No operations involve murder E U V 6

Some operations are abortions

Some abortions do not involve murder

Some violent people are assassins E B NV 4

All Muslims are violent

Some Muslims are assassins

Some prostitutes are rape victims E B NV 6

All prostitutes are licentious

Some rape victims are not licentious

All nervous women should smoke E U V 5

Some nervous women are pregnant

Some pregnant women should smoke

Some Catholics are alcoholics E B NV 4

No Protestants are Catholics

Some Protestants are alcoholics

Some wars are not unjustified E U V 7

Some wars involve raping of women

Some raping of women is not unjustified

Note: Words�number of words in conclusion; N�neutral; E�emotional; V�valid; NV�not valid; B�believable; U�unbelievable.
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