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Abstract


The perception of good and evil as dichotomous categories is found to exist in humans. This is reflected in popular literature where majority of characters are painted and/or perceived as either good or evil. Whether this dichotomy is a literary construct (extrinsic origin) or a fundamental human nature that is reflected in literature (intrinsic origin) has not been addressed by psychologists so far.  We propose two alternative adaptive paradigms respectively for the intrinsic and extrinsic origins of such a dichotomy and suggest testable predictions of each.
In order to test the predictions, we defined an index of dichotomy based on a questionnaire where respondents were asked to categorize a given diverse set of characters into good, bad or intermediate categories. The results imply that both intrinsic and extrinsic factors influenced dichotomy but the intrinsic factors were stronger than extrinsic factors in moral evaluation among the population sampled. Variance for the index was greater across respondents than across characters supporting intrinsic origin of dichotomous perception. Possible evolutionary or historical roots of the intrinsic and extrinsic factors leading to a dichotomy of perception are discussed. 
Keywords: dichotomous morality, biological and cultural correlates.
 Correlates of dichotomous moral perception


Categorizing any act as morally right or wrong and the actors as good or evil is presumably uniquely human and therefore its evolutionary or historical origins pose an interesting question. There are situations in which moral reasoning is not capable of providing an exclusive evaluation as right or wrong and historically humans have had to face this ambiguity in moral decision making. There are moral dilemmas that are unsolvable rationally or logically, attributable to an inconsistency in our moral code, independent of the interference of human emotions. When two moral principles come into conflict, there are often situations in which either of decisions possible ends up feeling morally wrong (McConell, 2010). Most of these rise from an inability to integrate inevitable pain and loss and being tempted to bargain for the least of the possible grave moral evils, thus in effect hedging our moral principles. This ambiguity in morality doesn’t defer infinitely the need to logically or emotionally choose a moral decision. It is hence inevitable that one needs to integrate confounding moral grammars that lead to a grey area in moral evaluation. However at the reductionist extreme, moral value judgements are dichotomous. There is an attempt to control the damage implied by moral dilemmas by bringing in nonmonotocity of current logic based on the assumption that we haven’t cognitively derived the best inference of absolute morality and that we need to make moral arguments multifaceted. (Horty, 1994). 

There are various schools of philosophy that debate on this grey nature of morality.  Moral realism is the philosophical discipline that believes that moral questions can be evaluated as right and wrong (Sayre-McCord, 2010). It claims that moral propositions can be given a truth value as true or false, and this value can be objectively determined. This is in contrast to the field of ethical subjectivism which denies the objective nature of moral judgements. The nihilistic view of morality (anti-realism) states that nothing could be right or wrong  leading to a global skepticism about the existence of absolute morality (Joyce, 2009). Another related but more moderate view is one of non-cognitivism which claims that though morality might exist it is beyond our cognition to possess true moral knowledge (van Roojen, 2011). Others like expressivists allow for emotional moral convictions that are intrinsically motivated, and correlates belief with motives (Rosati, 2008). Some extremists believe that morality is an emotion. Moral relativism is the thesis that different cultures have different evaluations of morality (Gowans, 2011). 

However, completely unaware of all moral philosophies, common people are making moral judgments in every day life and there have been little attempts to study what shapes a layman’s moral judgment. Moral philosophy evaluates moral actions and not the actor. However in the social context the actor is more important than the act. Since people make decisions such as whether  to make friends with a person based on his reputation and one’s own evaluation. A large number of formal and informal rewards and punishments operate in the society and all rewards and punishments go to the actor and not the act. Therefore the factors shaping the common perception of moral character of an individual is an important question of interest.  It is likely that the perception of morality has both biological and cultural components. Demonstration of differential activation of brain components associated with moral judgments strongly suggests evolved biological elements (van den Bos, van Dijk, Westenburg, Rombouts & Crone 2011; Bernston et. al., 2011; Prehn et. al., 2008; Moran et. al., 2011; Knutson et. al, 2010). On the other there also exists large variability of norms across cultures (Hwang, 2004).

Dichotomy is often perceived as a preliminary stage in learning which slowly gives way to relativism and multiplicity of perception (Perry, 1970). In accordance with this we generally find that in children’s literature almost all the characters are always either good or evil. However whether this changes with age or education has not been demonstrated quantitatively.

In mythology, history or literature there generally appears such a clear classification of the characters in it. In Indian epics like Ramayana and Mahabharatha, the avatars of Vishnu, Sri Rama and Sri Krishna, are always painted as good in spite of occasionally being unethical and tempting universal destruction when angry. In contrast, the incarnations of evil, though well-educated and austere, like Ravana and Duryodhana, are always painted as bad in spite of occasional attempts at being ethical. In Norse epics, the ‘good’ God Odin could perversely decide man’s fate on a whim, while the ‘evil’ enemy of the Gods Loki who eternally broke rules, did so with the excuse of doing good arguing that excessive order stifled creativity. 

We address the question of the origin of the perceived dichotomy. Since morality in animals is debatable, evolutionary precepts for such a dichotomy are doubtful and evolutionary biologists have not addressed the question seriously. We suggest here that the origins of this dichotomous perception could be either intrinsic (predominantly biological) or extrinsic (predominantly imposed by mythology and literature). 


The intrinsic origin hypothesis: It is possible that there is an innate tendency of the human mind to perceive morality dichotomously and that is reflected in literature. The tendency evolved from the need to take sides in group conflicts. Group conflicts have been common in the human history and also important determinants of fitness. Often even individual conflicts take the form of group conflicts since individuals seek social support. Such group conflicts are important in both within group and across group fitness. Within group strong and aggressive individuals can use these conflicts as an opportunity to establish and reinforce their dominant position. Across groups there has been a long history of bloody wars that may even eliminate one group. It is important therefore to have a within group solidarity. This needs an unambiguously dichotomous thinking where everyone in one’s own group needs to be viewed as good and everyone in the other group as evil. 

However, there is another side of the coin. There is a large cost and risk involved in participating in group conflicts. A certain proportion of individuals may achieve greater fitness by not indulging in conflict and being fence-sitters. This is particularly adaptive for physically weak or non-aggressive individuals. Negative frequency dependent selection between aggressive and non-aggressive individuals is well known as the hawk and dove or soldier and diplomat strategies (Watve & Yajnik, 2007).We expect therefore that the ‘diplomats’ or ‘fence-sitters’ should evolve a non-dichotomous vision.


The extrinsic origins hypothesis: In contrast to the intrinsic origins hypothesis, it is possible that there is no innate tendency of dichotomizing and the observed dichotomy is because of the literary tradition of painting characters in black and white. Creating dichotomous characters would have helped in simplifying preaching of moral values or making it more effective. The educational value of story-telling is well known across cultures. Alternatively since the earliest literature had a close association with religious and/or political power, it could be of interest to some sectors to get projected themselves as divine and manipulate people’s faith to their advantage. This created a literary tradition of dichotomy and although there have been significant departures from it, the mainstream remained faithful to the tradition. Early exposure to dichotomous literature may have conditioned the population modal mindset towards dichotomous perception. 

The two hypotheses are not mutually incompatible and they could have synergistic effects and may even have a coevolutionary interaction. Nevertheless, these two hypotheses can lead to differential predictions that can be tested to infer which of the two processes have a predominant effect.
Testable predictions: 

1. If the extrinsic origins hypothesis is true, i.e. if dichotomy originates in literature and may have a spill over in real life, the literary characters would be perceived more dichotomously than real life characters. For the intrinsic origins hypothesis, in contrast, dichotomy would be independent of the origin i.e. both mythical and real life characters will be evaluated with similar extent of dichotomy. 

2. According to the intrinsic origins hypothesis, since the nature in being dichotomous varies depending on whether one is intrinsically aggressive or diplomatic, we predict that the judgement is driven more by the respondent and therefore there should be large variance across different respondents, in contrast by the extrinsic origins hypothesis it should be driven predominantly by the characters being evaluated leading to greater variance contribution by characters. 
3. According to the intrinsic origins hypothesis, individuals who view literary characters dichotomously would also view real life characters dichotomously leading to a strong positive correlation between the two. No such correlation is implied by the extrinsic origins hypothesis.

4. If dichotomy is associated with group conflict, everyone associated with a ‘good’ group should be viewed as good even if the character does not indulge into any moral or immoral act. If dichotomy is intended as a moral preaching aid, such a judgment by association is highly undesirable and should not have been there. 

5. If dichotomy served the purpose of simplifying preaching, it should be targeted more towards children and uneducated people and dichotomy should reduce with age, education and maturity. The intrinsic origins hypothesis does not predict a direct relationship with age, education or maturity. However, if aggressiveness reduces with age, there could be a negative association.
6. The intrinsic origins hypothesis predicts that dichotomy should be positively associated with physical aggression or markers of physical aggression such as testosterone (positive), cholesterol (negative), cortisol (negative) or blood sugar (negative). No correlation with any physiological parameters is predicted by the extrinsic origins hypothesis. 


 It is an interesting question for the sake of completion, to ask how dichotomous in their moral evaluations people belonging to various cultures are. The case of intrinsic origins of such a dichotomous behaviour would be found as valid in people across all cultures, whereas empirically an extrinsic origin for dichotomous morality would show cross-cultural variation specific to particulars in literary traditions. It is however difficult to design a questionnaire that is culture-independent to test this prediction. Even if a comprehensive access to literary traditions of different cultures is assumed, every culture has its own norms of judgement and the investigators’ bias would persist during the nominative evaluation (i.e. labeling characters as good or bad based on investigators’ standards) of dichotomy that solely originates from literature. The alternative that remains is to look at how the people of a particular culture respond to familiar characters in their literature as it is a more functional reflection of how their indigenous literatures are perceived by them as showcasing dichotomy or non-dichotomy of moral actors. The questionnaire that has been designed in this paper, in the scope of this alternative approach, is framed keeping a mono-cultural study in mind, which could be expanded for testing in other cultures at a later stage of research. The characters that have been chosen for evaluation to capture a respondent’s moral judgement as dichotomous or not arise from Indian literature namely folklore, mythology and history and from Indian societal structures related to family, neighbourhood and schools.

With this questionnaire as the base, we study here the associations and correlations of the level of perceived dichotomy with an attempt to test some of the above predictions. We first defined an index of dichotomy for every individual respondent that when high indicates greater absolute dichotomous perception. Since there is no precedence in methods of quantifying or scaling dichotomous perceptions this study is of a preliminary and exploratory nature. Despite the preliminary nature we find that the study gives some important insights into the problem. 

Methodology

Questionnaire: The study was based on a questionnaire survey in English. The primary inclusion criteria were a fair understanding of English language. Subjects with any evident mental disorders were excluded.  Respondents had to make moral evaluations for a list of characters on a scale with 5 choices: Always Good, Always Bad, Sometimes Good/Bad, Can’t Decide and Don’t Know Character. On one side mythological and historical characters were the agents and on the other side characters were from real life. Further there were human and nonhuman characters on both sides. A copy of the questionnaire is appended.


Sampling: Respondents to the questionnaire were sought from various sources including school and college children with prior permission of the concerned authority. For the adult age groups samples were collected from offices, housing colonies and popular hangouts. A questionnaire was distributed among the following groups with the sample size in each age group being - School Children (Age: 10 - 17): 121, Undergraduates (Age: 18 - 21): 109, Young adults (Age: 22 - 28): 28, Middle aged (Age: 29 - 49): 58, Elderly (Age: 50 and above): 27

Informed consent from voluntary participants:  This survey is one-off contact and non binding to the participant. No personal history of the participant is enquired and longitudinal studies are not engaged in due to short term nature of project. Involvement of the subject in other research studies is non-interfering on the outcomes of this study. There are no risks or benefits either to invigilators of the survey or to the survey respondents. The informed consent form is included in the appendix.


Statistical analysis: Since there are no prior studies, there cannot be elaborate calculations of the power requirement of the survey. The total sample size included 343 respondents. The dichotomy index was calculated as a ratio of the number of  dichotomous responses in the Always Good (AG) and Always Bad (AB) category to the total number of responses in Always Good (AG), Always Bad (AB) and Sometimes Good/Bad (SGB) categories. Hence, Dichotomy index = (AG+AB)/(AG+AB+SGB). This index was fixed after a preliminary analysis where inclusion of Can’t Decide category in the denominator along with Sometimes-Good/Bad as a proxy for diplomatic decision making didn’t change the nature of results. This index is called index-CD. The values of the dichotomy index (by respondent and by character) were tested for normality using a Q-Q probability plot. The dichotomy index were analysed statistical for difference in each individual's response with respect to categories separated by the following classifications: Male vs. Female, Human vs. Non Human and Mythological/Historical vs. Real  The variances of the dichotomy index as separated by various contrasting categories were compared , using an F-test for equality of variances. To find the statistical variation in the response of an individual to categories as separated by the above categories, a paired t-test for means was undertaken for myth vs. real and human vs. nonhuman distinctions. For the female vs. male factor, a two sample unpaired t-test for means was conducted. Along the separation of Epic vs. Story vs. Real dimension, a one way ANOVA was performed to find if the means are equal. A linear regression of the variation of the indices of mythological and real category against age was also performed. The responses of the individuals were binarised for logistic regression with responses in the AG and AB categories coded as 1 and responses in SGB and Can’t Decide categories coded as 0. The responses in the Don’t Know Character category were taken as missing data.
Results


The index if 1 means an entirely dichotomous evaluation by the respondent. If 0, it indicates an entirely ambiguous evaluation by the respondent. The values for the index for an individual’s response are normally distributed (n = 686), with a mean of 0.69 and a standard deviation of 0.18.
1. First we perform an F-test on two (myth and real) sets of indices to find if their corresponding variances can be regarded as equal. Since p-value (one tail) = 0.24, the indices are found to be of equal variance. A paired t-test was performed to determine if the differences between the indices were significant. The mean for the index for mythological and historical characters was 0.70, and index for real life characters was 0.66 (Fig. 1). The mean difference in index (M = 0.043, SD = 0.19, N = 343) was significantly greater than zero, t (342) = 4.04, two-tail p < 0.0001, providing evidence that the indices are different. A 95% C.I. about the mean difference in index of mythological category from real life category is (0.019, 0.066). The index with Can’t Decide inclusive (index-CD) was calculated. The means for this index in mythological and real life category was 0.069 and 0.063 respectively The mean difference between the two categories for index-CD (M = .032, SD = 0.20, N = 343) was significantly greater than zero, t (342) = 3.71, two-tail p <0.0001, justifying that the indices are different. A 95% C.I. about this difference in index-CD is (0.011, 0.053). 
We also calculated the differences in the index of dichotomy when the responses are classified based on other parameters to draw further inferences. The mean of the index as separated by Female and Male classifications are 0.681 and 0.688 respectively (t (341) = 0.39, p = 0.35). 

A one-way ANOVA was performed to differentiate the means between groups categorized as Epic, Story or Real. (F (2, 1026) = 4.78, p = 0.009). The mean index values for the Epic, Story and Real categories are 0.71, 0.69 and 0.67 respectively. The mean difference between Epic and Story categories was 0.011, (t (342) = 0.98, p = 0.48) which was not statistically significant. The mean difference between Story and Real categories was 0.033 (t(342) = 0.98, p = 0.007) with a 95% CI of 0.023,. The mean difference between Epic and Real categories was 0.049 (t(342) = 3.67, p<0.001), with a 95% CI of 0.024.
2. We looked at the distribution of the dichotomy indices to find whether the individual’s response of the character’s valence contributed more to the dichotomous perception. The distribution was broader for the individuals’ responses. The standard variance in the index of dichotomy was greater for distribution of index obtained from respondents’ individual response (0.03) than the distribution of index obtained from response for individual characters (0.01). Hence greater variance is contributed by individual’s responses Further the distribution of the dichotomy index for characters in non normal (Fig. 2).
3. The indices for real and mythical show a correlation of 0.406 with p<.0001 (0.416, p<0.0001 for Index CD). The slope of a linear regression of the real life index on the mythological index is 0.421 (R = 0.404). The slope of a linear regression of the real life index-CD on the mythological index-CD is 0.399 (R = 0.415). There is also a strong correlation between the number of responses for good, bad and sometimes good or bad categories for real life and the corresponding values for mythological. With an alpha value at .05, Real-Always-Good correlates with Myth-Always-Good as 0.442, Real-Always- Bad correlates with Myth-Always-Bad as 0.435, Real-Sometimes-Good / -Bad correlates with Myth-Sometimes-Good / -Bad as 0.401 all three correlations being significant with p-value <0.0001. 
4. The mean of the index as separated by Human and Non Human classifications are 0.70 and 0.66 respectively. The mean difference was 0.036 with a 95% CI of 0.017 (t (341) = 4.11 p<0.0001). Out of the non human characters, it was also found that certain weak moral actors having association with strong moral actors, were evaluated more dichotomously. (Fig. 3)
5. In a linear regression of the index of mythological category with respect to age shows a marginally significant correlation having a slope of 0.0012 (R = 0.1, p = 0.06), while for the real index it is not significant with a slope of 0.0005 (R = 0.059, p = 0.27) (Fig. 4). Using index-CD values for the regression again yields non-significant correlations having slopes of 0.0004 and 0.0005 for mythological and real indices. 
6. In the logistic regression, a total of 20923 binary response variables (with 6% missing) were regressed on the quantitative category of age, and the qualitative category of gender, human or non human; epic, story or real life. The Chi square value of χ2(N = 19667) = 51.7, p = .015. (Df = 5), which rejects null hypothesis and proves that at least one of the parameters are of importance with respect to the null model. With the cutoff for predicted values arbitrarily taken as Y = 0.645, the specificity and sensitivity are low, as the area under ROC curve is 0.531.
Predicted probability model for response variable 
Dichotomy index = 1 / (1 + exp(-(0.44+2.48E-03*AGE-0.16*FEMALE+4.07E-02*MALE+0.27*HUMAN-6.80E-02*NONHUMAN+0.26*EPIC+1.37E-03*STORY-6.86E-02*REAL LIFE)))

The negative coefficients of regression include gender as female, non human characteristic, and being part of real category. (Table 1.)
Discussion

Some of the predictions of both intrinsic and extrinsic origins hypotheses were supported by the data indicating that both the factors contributed to the dichotomy of perception. However there was a remarkable difference between the magnitudes of their effects.
1. The extent of dichotomy was observed to be greater for the responses in the category having mythical characters than in those having real characters. The differences across different categories of characters are very small although statistically significant. The extrinsic or literature induced origins hypothesis states that characters are depicted as black and white in literature and therefore are perceived dichotomously. If this was true, we would expect mythological characters to be perceived more dichotomously, and we find they are: The means for mythical and real characters were 0.71 and 0.66 respectively showing that the difference was small although significant. The magnitude of the difference was not affected by removing non-human characters from both the groups. 
2. The standard variance in the index of dichotomy was greater for distribution of index obtained from respondents’ individual response (0.03) than the distribution of index obtained from response for individual characters (0.01). Since greater variance of the index is contributed by individuals’ responses, the intrinsic origins appear to have a stronger effect. 
3. There is a high correlation for the individual index of dichotomy between myth and real categories. According to the intrinsic origin hypothesis, which states that there is a built-in tendency in humans to classify moral judgments dichotomously which secondarily reflects in literature, the predicted good correlation between perception of mythical and real characters by the same person is validated. In other words a person who sees the mythical characters in a more dichotomous way also sees the real life characters more dichotomously. Not only the expected correlation was highly significant, the slope of the regression line was steep widely covering both the axes suggesting that a large part of the variance was contributed by individuals’ tendency to judge in more or less dichotomous ways. Thus the difference in perception seems to be more intrinsic than extrinsic. Additionally, the inclusion of the responses in Can’t Decide category (index-CD) as a further proxy for diplomacy in moral decision making did not change the nature of statistical inferences significantly. 
4. Good group association for weak moral actors is seen in our data. It is seen that for non human characters and weak moral actors, there is a default association of the actor with the good or evil nature of a related strong moral actor. This shows that people can have a tendency to dichotomise for even weak moral actors based on their association to a particular group furthering the argument of the need for unity within a group during social conflict pushing the dichotomous evaluation. A dichotomous nature in morality might also have evolved due to participation in social conflicts within and between groups, where individuals have to take sides during fights. 
The dichotomy index for non-human characters is very high due to an added confounding factor of non-human characters being portrayed with moral inclinations in children’s literature (specifically the animal characters from Jungle Life). This in contrast supports how extrinsic effects from culture could drive dichotomy. 
Hence here both extrinsic and intrinsic origin hypothesis are equally valid determinants of dichotomous perception.
5. There is no correlation of the index of dichotomy with age If the Perry scheme is correct we would expect more dichotomous perception at an early phase in learning and maturity which should give way to perception of more grey shades with education and age. However there is a marginal significance in the correlation of index with age. This lack of significance could be due to confounding factors of extrinsic origin like a personal rediscovery of black and white categories in advanced age due to interaction with children and youth. Also since the joint sample size of respondents with age greater than 30 is 100, under-sampling might be a barrier to having an accurate result.
 
As children age, they progress through various stages of moral development. During childhood, children face stimuli that predominantly dichotomise morality strictly as good and evil. As they enter adolescence and adulthood, they are able through experience perceive several shades of grey ranging from good to bad, and seldom classify moral character in strict black and white categories. A related suspicion that needs to be assessed is that whether if adults perceive real life in limited good and bad categories, they enjoy producing and consuming literary forms that reflects and fills this need. This goes against the belief that it is our consumption of pre-existing literature that shapes our morality to screen for black and white distinctions in real life. In an epic like Mahabharata, there are several versions that belong to folk literature of various regional communities. In these versions, the morality or immorality of the character is explained and valorised. So with the same cultural text, the moral signification varies. This might be simply due to the choice for creativity or originality and hence individuality and uniqueness of interpretation. Since children’s’ moral perceptions are shaped by adult-produced children’s’ literature, this survey would gain relevance in testing how adults enforce moral perceptions on children. 


Hence it is possible to see the various implications of dichotomous perception during moral judgement as promoting individual and group fitness. Dichotomous perception as an intrinsic behavior would promote the fitness of aggressive individuals who are able to take sides. In order to justify taking sides during fights, a clear dichotomy is helpful. We expect that aggressive individuals are more likely to take sides. A testable prediction of this hypothesis in future research would be that a high score on moral dichotomy would be associated with aggressive nature. The aggressive nature of the individual would have heightened with strong dichotomic perception of the ingroup members as good and outgroup members as wrong or evil. In other words, it could also be the need to take sides during group conflict that drives a need for dichotomous perception. The dichotomizing nature of the human mind could depend on the physiology of the human body and hence could be affected by infectious or lifestyle diseases. A number of behaviours are shown to be dependent on the physiological or endocrinological state. Metabolic syndrome in particular was shown to make a difference in decision making in some studies (Joshi, 2010). Adaptation to a modern lifestyle which is accultured to greater cognition (diplomacy) is in contrast with ancestors who were encultured to hunting and gathering (warrior). This understanding of how behavior interferes with diseases can provide alternative models of evolutionary medicine. For the intrinsic origins hypothesis to be strongly supported, the prediction about the change in the extent of dichotomy with markers of aggression needs to be tested, which however we were unable to conduct due to a truncated timeframe. In this future perspective physiological and neurogenic changes in moral perception which shifts behavioral and social agendas might be used as a reliable marker for detection of diabetes. The physiological and endocrinological parameters vary between diabetics and non-diabetics and hence studies intending to look at the behavioural differences between the two groups could target dichotomous nature in morality as a percept. 


There are a few caveats with respect to the methodology. Repeated test taking changes the nature of the response and interpretability of results and hence tests were administered only once. Additionally, if the sample group consisted of people who are test naïve and test entrained, divergent behavioral responses would be noted due to difference in test sophistication of subjects. Also there is a limited validity to the kind of association we infer from the data due to salience asymmetry. When categorizing our coding of responses, we assign nominal categories like age, gender, human and non human valence, epic/story/real-life valence. However for the item presented there might be a salience asymmetry which overrules the contribution to the association due to the nominal contrast we particularly assign. The various methods to rectify this include the manipulation of increasing the divergence in salience explicitly by summoning a dummy category – like color that dominates. Additionally the associations might alternately be very rudimentary due to the cost of task switching from compatible to incompatible groups. 


This survey is also limited in its scope. Choosing pivotal characters more distributed on the moral spectrum would have helped to increase the resolution. Probably a situation-oriented survey should be attempted. It wasn’t attempted in the current scenario, due to complexity and unfeasibility of taking the survey. Survey response depends on familiarity of characters which is very subjective and could be tested more deeply with a better design of the questionnaire.
Conclusion


Human perception of morality is a significant factor in everyday social interactions and ethical ratiocinations. Hence it would be ideal to have a keen behavioral insight into the origins of moral perceptions, in particular whether morality is a part of human nature and changes on timescales of biological evolution, or whether it is a preceptorial part of nurture and depends on how one is culturally immersed. In this study we found that both the nature and nurture components matter, but that the intrinsic nature was a better predictor. We also observe that a large percentage of the population is highly dichotomous in their moral evaluations. We surmise that this might be a byproduct of the tendency to take sides during social conflicts which conferred an evolutionary fitness advantage for said dichotomy.
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Table 1: The parametric values for the predicted logistic regression model
	Source
	Value
	Standard error
	Wald Lower bound (95%)
	Wald Upper bound (95%)
	Odds ratio

	Intercept
	0.444
	0.031
	0.383
	0.506
	

	Age
	0.002
	0.001
	0.000
	0.005
	1.002

	Female
	-0.163
	0.030
	-0.221
	-0.104
	

	Male
	0.041
	0.015
	0.011
	0.070
	1.042

	Human
	0.272
	0.032
	0.209
	0.335
	

	Non human
	-0.068
	0.016
	-0.099
	-0.037
	0.934

	Epic
	0.261
	0.040
	0.182
	0.339
	

	Story
	0.001
	0.025
	-0.048
	0.051
	1.001

	Real-life
	-0.069
	0.020
	-0.109
	-0.029
	0.934


Figure 1: The distribution of index value for dichotomy in Mythical and Real Categories.

[image: image1.png]WSER PUNE




[image: image2]
Figure 2: The variation of the index of dichotomy with respect to a) respondent b) character
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Caption: There is a greater variation in the index of dichotomy across respondents than across characters, supporting the intrinsic origins hypothesis for dichotomous behavior and perception.
Figure 3: The distribution of the dichotomy index when categorized according to Human and Non Human nature of character.
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 Figure 4: The linear regression of index of dichotomy for Myth and Real with Age


[image: image5]
Appendix A: Questionnaire
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Appendix B: Informed Consent Form

Informed consent 


The respondents are informed about that they are participating in a study and they’ll have to answer questions, which are not private or embarrassing. They are also promised that their responses remain anonymous and their responses will be used only for research purposes. .

Participants sign to the following consent.


I am participating in this study in my own will and not by coercion. I am informed that this study is anonymous and will be used for academic purposes only. 
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