CHAPTER 11 – Reasoning, Judgement and Choice

REASONING

[bookmark: _GoBack]Syllogistic Reasoning
-Reasoning: thought process that yields a conclusion from premises
· premises: percepts, thoughts, or  assertions
· exactly what makes a conclusion follow from the premises is not always an easy question to answer because there are different systems of logic
-Syllogistic reasoning: way of reasoning using a syllogism, which consists of two premises and a conclusion. Each of the premises specifies a relationship between two categories
· older than other forms of reasoning, has been the subject of much psychological research 
· sometimes called categorical reasoning
4 premise forms: 
1. universal affirmative: all A are B (i.e. all cows are animals)
2. universal negative: no A are B (i.e. no tomatoes are animals)
· their converse (reverse order of predicates) is also true  no B is A
3. particular affirmative: some A are B (i.e. some animals are dangerous)
· several possible depictions (although some A are B might be true, might still be true that some A are not B, or some B are not A)
· can also be converted if true  some B are A
· some means at least one, and possibly all
4. particular negative: some A are not B (i.e. some animals are not cows)
· also has several possible depictions: some B are not A (although not necessarily true; it is true that some animals are not cows, but it does not follow that some cows are not animals), some A are B (true that some animals are not cows, also true that some animals are cows – have to be careful for other predicates, some might be possibly all)
-A syllogism requires that the conclusion follow for every possible scenario
· even one exception will render it invalid

Logicism
-Belief that logical reasoning is an essential part of nature
-Logicists point to the practical syllogism (occurs when the conclusion drawn from two premises becomes an action) to illustrate their belief:
· Premise 1: It is necessary for me to understand psychology as a whole
Premise 2: The only way to understand psychology as a whole is through the study of cognition
Conclusion: Therefore, it is necessary for me to study cognition
· If you accept the premises, then you will agree that it is necessary for you to study cognition
· Some argue that practical syllogism is a common feature of every life, ‘the natural functioning of the conscious mind’
· From this perspective, the ability to reason is what most distinguishes human beings from other forms of life
-One problem for logicism is that untrained participants make logical errors when asked to evaluate the validity of syllogistic arguments
· This suggests that processes other than logic determine the conclusion participants reach 
· However, also true that the same participants do not always make logical errors, they make logically correct deductions at a level greater than chance

The Effect of Content on Syllogistic Reasoning
-The validity of a syllogism depends only on whether or not the conclusion necessarily follows from the premises:
· All Canadians love snow
All Mounties are Canadians
Therefore, all Mounties love snow
· Some might be prepared to dismiss argument as invalid because they know a Canadian that does not love snow, and so judge that the first premise is empirically incorrect
· However, the truth or falsehood of a premise is irrelevant, and the syllogism is valid
-The effect of the belief of a participant is even greater if the syllogism is invalid:
· No addictive things are inexpensive
Some cigarettes are inexpensive
Therefore some things are not cigarettes
· Believable but invalid syllogisms like that were accepted as valid by 71% or participants
· No millionaires are hard workers
Some rich people are hard workers
Therefore, some millionaires are not rich people
· Unbelievable and invalid syllogisms like this were accepted by only 10%
· This shows a very large effect of believability for some invalid syllogism types
-Believable and valid syllogisms tend to be highly accepted (~89), while unbelievable but valid syllogisms are moderately accepted (~56)
· The difference here is smaller, which shows a much smaller effect of believability for valid syllogism types
-Why such a large difference in acceptance rates? 
· Evans, Handley and Harper (2001) suggest that participants in a syllogistic reasoning initially determine whether or not the conclusion is believable or unbelievable
· If it is unbelievable, then they try to find some way of thinking about the premises that renders the conclusion invalid
· If it is believable, they do not try to determine if the syllogism is invalid, but rather try to determine if there is not some way of thinking about the premises that renders the conclusion acceptable
· Thus, participants tend to set themselves the goal of discovering a syllogism to be invalid only if the conclusion is unbelievable 

The Interpretation of ‘Some’
-To judge a conclusion valid, a participant must consider only the inferences that are consistent with all possible interpretations of a set of premises
· However, people do not always work out all the possibilities
· Consequently, people reason according to the specific way they interpret the premises
-‘Some people are human’
· Although this statement is meaningful and empirically true, it violate our feelings about the proper use of the word some and may even be offensive because it seems to imply that some people are not human
· even if it is not one of the logically necessary implications of the statement, we ordinarily interpret the word some to mean ‘some but not all’
-In logic, ‘some’ means ‘at least one, and possibly all’ 
-Begg study (1987): asked to evaluate certain statements using the word some in terms of how misleading they felt them to be
· told that a group of people contained x artists, x writers 
· where some referred to a minority, felt to be less misleading than those that referred to minority 
· for many people, some carries with it the connotation of ‘less than the whole amount under consideration’
-By age seven or eight, children use some in conversational manner

MENTAL MODELS AND DEDUCTIVE REASONING
-Most influential current theory of syllogistic reasoning due to Phillip Johnson-Laird
· people construct a mental model of the situation to which a set of premises refers
· once constructed, people can draw conclusions that are consistent with the model
· there may be a number of possible mental models that can be derived from a set of premises
· if a conclusion is consistent with all the mental models that are constructed, then it is accepted
-What does a mental model look like?
· According to Johnson-Laird, the details (i.e. vivid imagery or not) are irrelevant, the important thing is how the parts of the model go together
· A mental model is a mental structure 
-What a mental model might look like from premise ‘All whales are strong’
· Might first imagine a set of whales (you might form your model from images of whales, or something else entirely):
whale
whale 
· Then add to model the information that whales are strong
whale = strong
whale = strong 
	[strong]   (used to represent that model may contain cases of strong things which are not whales)
· If you then think of Moby Dick you can add him to your model
Moby Dick = whale = strong
whale = strong 
	[strong]   
· Having constructed this model, making an inference is possible. You can now conclude that Moby Dick is strong, a relationship that may not have occurred to you before you constructed your model 

-There may be a number of alternative mental models for a single syllogism, which is what make them difficult (see p.333 for details)
-Johnson-Laird’s model seems to fit nicely as an explanation for the sources of difficulty in deductive reasoning. However, it has been challenged by other approaches to deductive reasoning, which are examined later

Relational Reasoning
-Over the years, scope of mental models theory has expanded considerably, and a good example of its range of applicability is relational reasoning 
-relational reasoning: reasoning involving premises that express that relations between items, such as A is taller than B
-Of particular interest are transitive relations, which are expressed by means of comparative sentences (i.e. A is taller than B)
· Relation taller than is transitive because if A is taller than B and B is taller than C, then A must also be taller than C 
· Many other transitive relations such as wider than, deeper than 
· Typically come in pairs, one of which is the opposite of the other wider than/narrower than
-Widely investigated form of reasoning is the linear syllogism, or three-term series problem (consists of two comparative sentences from which a conclusion must be drawn) 
· When told ‘B is smaller than A’ and ‘B is larger than C’ and then asked which is the smallest, many people construct a mental model consisting of horizontal or vertical spatial array:
A
|
B
|
C
· By inspecting this imaginary array, can see that C is the smallest. The conclusion is not required in order to construct the array, it emerges once it has been constructed out of the 2 premises
· Mental models are iconic, meaning that the relations between the parts of the model correspond to the relations between the parts of the situation is represent 
· Emergent consequences: can get more out of a mental model than you put in
-Another principle is parsimony, where people tend to construct only the simplest mental model possible 
· Some can be based on pseudotransitive relations, such as blood relatives, which can lead to wrong  conclusions
· Ann is the blood relative of Chris, Chris is the blood relative of Gordon  ≠ Ann is blood relative of Gordon, Ann and Gordon can be the parents of Chris 
· When encouraged to think about more complicated examples, such as relationships based on marriage, participants can see the error of their thinking
· Once again, people may at first behave somewhat less than logically, but subsequently can think in a more complex manner

An Alternative Approach to the Mental Models Approach
-Best-known alternative approach is based on natural deduction systems (reasoning made up of propositions and deduction rules to draw conclusions from these propositions) 
· See knight-knave problem (p.335)
· These kinds of problems have definite answers, but some reasoning problems only look as if they do, thus we can waste a lot of time trying to solve insoluble problems (more on this in Box 11.1)

Natural Deduction Systems
-Rips (1989) asked undergraduate participants to solve knight-knave problems and to think aloud while they did so
· They appeared to follow deduction rules, which are part of a natural deduction system 
-A natural deduction system (NDS) makes use of propositions stored in working memory
· Propositions: statements built using connectives such as if… then, and, or, and not.
· The system makes use of deduction rules to draw conclusions from these propositions
· When one follows another, the first proposition is said to entail the second 
-Some rules belonging to a NDS (where p and q are propositions):
· p AND q entail p, q
· this rule means that if you have a proposition of the form p AND q in working memory, then you can derive p and q as separate propositions 
· ‘A is a knight AND B is a knight’  can infer ‘A is a knight’ and ‘B is a knight’
· p OR q and NOT p entails q
· if you have propositions ‘A is a knight OR B is a knight’ and ‘A is NOT a knight’ in working memory, then you can infer ‘B is a knight’
-The natural deduction approach to reasoning is different from Johnson-Laird’s mental models approach
· people carry out deductions tasks by constructing mental proofs. They represent information, make further assumptions, draw inferences, and come to conclusions on the basis of this derivation 

Wason’s Puzzles 
-Syllogistic reasoning were not invented for psychological research, so research on it is an example of an area in which a task familiar to a discipline other than psychology is studied in the hope that it will shed light on psychological processes
-Wason was the most inventive designer of psychologically interesting reasoning tasks 
· his puzzles have been used in hundreds of studies 
· two of his inventions were the generative problem and the card selection task

The Generative Problem
-According to Wason, a generative problem is one in which people do not passively receive information about a problem, but must generate their own information in order to solve it 
Experiment using Wason’s (1996) generative problem:
· participants are told that the three numbers 2, 4, 6 conform to a simple relational rule which 
the experimenter has in mind, and that their task is to discover the rule buy generating sequences of three numbers, the experimenter telling them each time whether the rule held for the sequence generated
· participants write down a hypothesis about the rule at each trial
· when they feel confident enough to propose it, they are allowed to 
· they are then told if they announced the wrong rule, and then continue with the task until they discover the right one
· participants in this task tend to think that this task is more straightforward than it often turns out to be
· if participant generates numbers such as 8, 10 ,12, they are told that it is consistent with rule that Watson had in mind
· the participant might keep proposing sequences such as 20, 22, 24 or 1, 3, 5, and be told the same thing
· participant might then propose that the rule is that 2 is added to each previous number
· however, this is not the rule that Wason  would have in mind
· this might go on for quite a while, with participants proposing many rules that Watson does not have in mind
· Watson’s rule was any increasing series of numbers
-It is not a good strategy for a participant in this experiment to propose sequences that are consistent with your hypothesis about the rule
· you should propose a sequence that is inconsistent with your hypothesis
· this way, if you propose a sequence such as 1, 2, 3 for rule above, you will be told that it is consistent with the rule that the experimenter has in mind	
· you can then conclude your hypothesis is false 
-By falsifying your hypotheses, you eliminate incorrect beliefs and arrive at the correct rule by what Wason called an eliminative strategy
-Formulating a hypothesis and then attempting to falsify it is a key aspect in scientific inquiry
· participants in this task did not behave this way, they persisted in seeking confirmatory evidence for the hypotheses that they had  confirmation bias 

The Selection Task
-Wason’s most influential invention
· like generative problem, can appear deceptively simple and lead participants to believe that they know the answer when in fact they are mistaken 
Task: 
· participants are shown 4 cards like this: 
[image: ]-every card has a number on one side and a letter on the other side

-an experiment might say: if a card has a vowel on one side, then it has an even number on the other side

-Which cards must you turn over to determine whether or not the experimenter is telling the truth?  
· Most common types of responses to this task: E and the 2, or just E 

Their answers are not entirely correct. If the back of the cards above looked like this:
[image: ]



this would falsify the rule (5 on back of E) and tells you that the experimenter was not telling the truth 
· It is then correct to want to turn over the E, because you found that the rule is false
· F is not a vowel, so it does not matter that there is an even number on the other side because it does not tell you anything about the rule, so it does not need to be turned over
· The result of turning 2 is irrelevant to the rule because the rule does not say that having an even number on one side requires that there be a vowel on the other (a consonant on the other side would not falsify the rule)
· Turning the 5 over is informative: you find the letter E , which falsifies the rule  because there is a card with a vowel on one side and an odd number on the other 
· in general, you need to turn over cards with odd numbers, because they can falsify the rule
-Initially, results of the selection task were taken as evidence in favour of the operation of a confirmation bias
· if participants choose a card showing a vowel and a card showing a number, they are choosing cards that could confirm the rule, which means they are not deliberately choosing cards that would disconfirm the rule 
-Oakhill and Johnson-Laird argued that actively seeking information that will disconfirm a rule is one of the characteristics of rational thought 
-Subsequent research has shown that the selection task is heavily influence by the content of the cards
· Wason and Shapiro showed a more realistic version of the task that was much easier to solve:
· Rule is ‘Every time I go to Toronto, I travel by plane’
· The majority of participants see that they need to turn over card with car on it, because if they do and it has Toronto on it, then the rule will have been falsified 

The selection Task and Domain-Specific Reasoning 
-Evidence is weak in favour of the hypothesis that people reason in accordance with the rules of a single logical system
· If they did, their reasoning processes should not be affected by the content of the problem
· However, performance on logical tasks such as the selection task are heavily influence by content
· Evidence is compelling that people do not use the same reasoning processes across different tasks
-Cosmides proposed an evolutionary account of human reasoning: it is advantageous to reason adaptively, instead of logically, when this allows one to draw conclusions that are likely to be true but cannot be inferred by strict adherence to formal logic 
· Natural selection would tend to produce inference procedures for solving important and recurrent adaptive problems 
· Different type of problems may require the use of different, domain-specific inference procedures 
· One type of adaptive problem humans must solve involves social exchange
· People make social contracts by agreeing to arrangements in which they give something up in order to gain something else
· Social contract theory: the theory that inference procedures have evolved to deal with social contracts in which people give up something in order to gain something else 
-A social contract specifies the relationship between the costs and the benefits of such an arrangement
· Therefore important to detect cheaters, individuals who violate social contracts and attempt to have the benefit without paying the cost
· Inference procedures have evolved that allow us to pay particular attention to such cases
-Wason’s task can be used to represent a social contract:
· Rule: if you take the benefit, then you pay the cost
· Card 1: Benefit Accepted
· Card 2: Benefit NOT accepted
· Card 3: Cost Paid
· Card 4: Cost NOT Paid
· In order to see if the rule is being followed, you would choose the Cost not paid and Benefit accepted cards, the other 2 are irrelevant to the detection of cases of rule violations 
-‘switched’ social contract can be stated in form: If you pay the cost, then you take the benefit
· If you behave logically, you choose Benefit not accepted and the Cost paid cards
· For a switched social contract, the logically correct choices are the 2 cards that should not be chosen for a standard contract
-Cosmides hypothesized that people will tend to follow a procedure for detecting cheaters, i.e. violations of a social contract 
· To detect cheaters, the person should choose the Cost not paid and Benefit accepted cards even in the switched social contract version of this problem
· Thus, the logically correct and the social contract choices are different for this problem 
-In general, Cosmides argues that in a selection task that has the content of a social contract people will make inferences consistent with social contract theory 
· A task that does not have such content does not elicit such inferences 
-The same results have been replicated in many studies, even in remote places by changing it to culturally relevant themes 

JUDGEMENT AND CHOICE 

-Good judgement is a prerequisite for being able to make good decisions, which involve being able to appropriately choose between alternative courses of action. The circumstances under which we make good or bad judgements have been extensively explored.
- Study of judgement and choice has been strongly influenced by Amos Tversky (1937-1996) and Daniel Kahneman, who won a Nobel Prize in 2002

Heurisitcs and Biases
-The heuristics and bases program, a research program, was launched by Kahneman and Tversky
· Along with other psychologists, they have uncovered several biases associated with particular heuristics 
-People often use heuristics, or rules of thumb, which may work in some situations, but which mislead them in others
· They are prone to making errors in reasoning tasks due to processes such as confirmation bias and matching bias
· Biases are ways in which we are predisposed to make judgments 
Intuitive Statistics
-Law of large numbers: the larger the sample, the more nearly a statistic (e.g., proportion of heads in coin-tossing) will be to the true value (e.g., 50 per cent)
-One of the misconceptions of the law of large numbers is its relation to what is called the law of averages
-Suppose after 10 coin tosses, a coin has never come up heads once, the common belief in the so-called law of averages often leads us to believe, in this situation, that it is more likely that the coin will come up tails instead of heads
· People believe that in the long run there will be an equal number of heads/tails, so tails will come up to compensate for the heads
· That this conclusion is incorrect can be seen from this hypothetical example: it could be that after an initial run of 10 heads, there are even numbers of heads and tails over the next 1,000 tosses
· 510 heads and 500 tails, pretty close to a 50-50 split 
· The law of large number only requires that that proportion of heads or tails increasingly approximate 0.50 after a sufficiently large number of tosses
· Gambler’s fallacy: the mistaken belief that an even that has not occurred for a number of independent trials is more likely to happen on future trials 

Representativeness and the Belief in the Law if Small Numbers 
-A particular sample may not reflect the proportions that are in the entire population
· Suppose half the population of a university are men, the other half women
· This does not mean that a small, random sample will contain 5 men and 5 women 
· However, people often seem to mistakenly believe that a small sample should be representative of the population from which it is drawn 
· law of small numbers 
-Belief in the law of small numbers leads to the use of the representativeness heuristic, which involves making inferences on the assumption that small samples resemble one another and the population from which they are drawn
-Representativeness heuristic also operates when people judge sequences of events in terms of whether or not they were produces by a random process
· some research shows that a sequence of coin tosses such as T T H H T T H H does not strike people as being truly random because it has a pattern and patterns are intuitively unlikely if a process is producing events randomly 
-Lopes pointed out that even very sophisticated thinkers with a lot of mathematical training have difficulty clearly specifying what distinguishes a random from a non-random process 
-She noted that there is a difference between a random process and a random product
· random process: i.e. tossing unbiased coin, may generate sequences that do not appear to be random
· random product: the product of a random process may itself strike us a non-random
· thus, is it perfectly possible for an unbiased coin to generate such a sequence, but most of us will feel that it is not one we would choose to represent random products 

Adjustment and Anchoring 
8x7x6x5x4x3x2x1		1x2x3x4x5x6x7x8
-When asked which of the following is larger, participants usually judge the second sequence to yield a smaller product than the first 
· because people do not actually multiply these numbers, they rely on a heuristic to estimate the number
· on average, the first sequence is believed to result in a product of 2, 250 and the second of 512 (both yield 40,320)
· this discrepancy arises because people adjust their estimates depending on the starting value of the sequence 
-In general, when people make judgements of the magnitude of something, the initial value to which they are exposed will bias their judgement 
· judgement can be biased by aspects of the situation in which it is made 

Availability 
-availability: the ease with which an item can be brought to mind as a label for experience 
· plays a central role in the way we recall previous experiences 
· there may be many things we have experienced that do not come readily to mind
· availability influences our judgements
-Supposed you are asked which occurs more frequently, R as the first letter of a word or as the third letter in a word
· approximately 69% of participants estimate that R occurs more frequently in first position, however this is the opposite case
· this happens because in order to judge the frequency, participants may try to recall words of each type
· R is a better cue for words beginning with R than for words in 3rd position
· R is more likely to elicit runner than carpet  words beginning with R more available and because they are more easily recalled, we believe that there are more of them

Illusory Correlation 
-Availability might also be responsible for the phenomenon called illusory correlation, which is the mistaken belief that events go together when in fact they do not 
-Tversky and Kahneman suggested that judgements of how frequently two events occur together depend on availability
· If thinking of one kind of event make you remember the other kind of event, then you may infer that both events tend to occur together in the real world 
-Shweder pointed out that correlation is not an intuitive concept, which is relatively easily acquired and used by almost all adults 
· Belief in the existence of an external world, that one thing can be part of something else, that one word can be synonymous with another word, etc
-However, many statistical concepts appear to be non-intuitive and not acquired without deliberate instruction and willingness to learn 
-Correlation is a good example of a non-intuitive concept
-Look at Table 11.2, relationship between a symptom and a disease
· The participants, who were nurses, generally inferred from these data that there was a connection between having the symptom and having the disease
· Reason given was this conclusion is that the largest number of cases occurs in the cell labelling the presence of both the disease and the symptom 
· These participants focused on the instances that are consistent with the hypothesis that the symptom and disease are correlated 
· confirmation bias, t
· tendency to pay attention to confirming instances and ignore disconfirming ones facilitates the occurrence of an illusory correlation 
-Common, real-world illusory correlation: belief that arthritis pain is correlated with changes in the weather (goes back thousands of years) 
· many doctors and patients still believe this 
· research on this relationship has failed to find good evidence for it
· reason: many people may focus on days when they experience extreme pain and look for changes in the weather at that time, and ignore days in which the weather changes but their pain remains the same 

Regression towards the Mean
-Another way in which the concept of illusory correlation is sometimes misused concerns the phenomenon of regression towards the mean
-Consider two variables that are correlated, such as the average height of parents and the average height of their children
· correlation not perfect 
-Regression to the mean: for purely mathematical reason, whenever two variables are not perfectly correlated, extreme values on one variable tend to be related to less extreme values on the other variable 
· parents who are, on average less than 65 inches tall tend to have children who are almost 66 inches tall, whereas parents who average about 72 inches tall tend to have children who are less than 71 inches tall (Figure 11.2)
· in these data you can see that parents tend to have children who regress, or return, to the mean 

TRAINING IN STATISTICAL REASONING
The Importance of the Problem Space
-The problem space consists of the way the problem is represented, including the goal to be reached and the various ways of transforming the given situation into the solution 
-Keren (1984) has analyzed the ways in which different problem spaces affect the use of different heuristics  (See Figure 11.3 + problem )
-By considering the different ways in which participants can represent a problem, we can understand why some answers seem more reasonable to people than do others
· different problem spaces provide different frames within which a problem can be understood or misunderstood 
-As Tversky and Kahnman have noted, because we normally do not have adequate formal models for computing the probabilities of such events, intuitive judgement is often the only practical method for assessing uncertainty 
-In Karen problem, people may not think through the problem in the way required to get the right answer and rely on more intuitive solution procedure and end up making an incorrect inference
-However, people can be trained to think more appropriately about problems like these 
-Nisbett et al. proposed that three factors determine when people will use the appropriate reasoning procedures:
1. Clarity of the problem space (people need to be aware of all the alternatives)
2. Recognition of the operation of chance 
3. Cultural perceptions (people may reason better if the culture they belong to values such reasoning and has provided appropriate training) 
-Expertise in an area may lead to an increased usage of appropriate statistical reasoning procedures
· heuristics people use may be domain-specific 
· people may use the correct inference procedures in areas in which they have expertise, but not in areas in which such expertise does not exist 

Ecological Rationality 
-A challenge to the heuristics and biases research program has been mounted by Gigerenzer and his colleagues
· claimed that the heuristics and biases program presented an image of people as hopelessly lost in the face of real-world complexity, given their supposed inability to reason according to the canon of classical rationality. Even in simple laboratory experiments
· they proposed that people usually make good decisions by using simple heuristics that rely on ecologically valid cues
-recognition heuristic: when choosing between two objects (according to some criterion), if one is recognized and the other is not, then select the former 
· relies on fact that people are very good at telling the difference between events they have experienced previously and those they have not
-The recognition heuristic will only work if two conditions are met:
· the person must recognize some, but not all, of the alternatives between which choices must be made
· second, the alternatives recognized by the person must also be the correct choice
· under those conditions, the recognition heuristic is ecologically valid and using it is ecologically rational
-ecologically rational: a heuristic is ecologically rational if it produces useful inferences by exploiting the structure of information in the environment 
-recognition heuristics vs. availability heuristic: the availability heuristic inclines the participant to decide in favour of the most easily recallable alternative. By contrast, the recognition heuristic does not require participants to recall anything; all they need to rely on is whether or not they recognize one of the choices 
-one of the implications of the recognition heuristic is that people who know less may sometimes be able to make better judgements than people who know more
· 3 American sisters, each of whom must take a test on the relative size of Canadian cities
· A is housebound and know nothing about Canada, B only knows what she has read in the press and seen on television, C has been studying Canadian geography and history
· Who will do better? One would predict B, because she is the only one who can use the recognition heuristic (A knows too little and C knows too much)
· less-is-more effect, sometimes the person who knows less can make a better judgement than the person who knows more 

Criticisms of the Ecological Rationality Approach
-Gigerenzer and his colleagues have proposed the adaptive toolbox containing other heuristics, of which the recognition heuristic is usually a component 
-Some say the recognition heuristics is much more limited in its generality than has been implied, other have suggested that simple heuristics might work well for some relatively unimportant decisions, but that they do not really apply to truly important decisions such as choosing a mate of raising a child 
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