Midterm 1 Book Notes

Dawkins: Chapter 1 (“Why are people?”)
 
What Dawkins means by “selfish”
· Behavioral, not subjective
· Concerned only with whether the effect of an act is to lower or raise the survival rates of the altruist and the beneficiary
 
Key misunderstandings / misconceptions / fallacies to avoid 
· Living creatures evolve to do things 'for the good of the species' or 'for the good of the group'
· The important thing in evolution is the good of the species (or the group) rather than the good of the individual (or the gene)
· Genetically inherited traits are by definition fixed and unmodifiable
· Our genes may instruct us to be selfish, but we are not necessarily compelled to obey them all our lives
 
Distinction between the function and consequence of reproduction
· 'Perpetuation of the species' is a common euphemism for reproduction, and it is undeniably a consequence of reproduction
· The 'function' of reproduction is 'to' perpetuate the species
 
Individual selection and group selection
· Group selection:
· A group whose individual members are prepared to sacrifice themselves for the welfare of the group, may be less likely to go extinct than a group whose individual members place their own selfish interests first
· Therefore, the world becomes populated mainly by groups consisting of self-sacrificing individuals
· Individual selection:
· "Gene selection"
· Even in the group of altruists, there will almost certainly be a minority who refuses to make any sacrifice
· One selfish rebel, exploiting the altruism of the rest, by definition, is more likely to survive and have children
· After several generations of natural selection, the 'altruistic group' will be over-run by selfish individuals
 
The gene as the unit of heredity
· The fundamental unit of selection, and therefore of self-interest, is not the species, nor the group, nor even, strictly, the individual. It is the gene, the unit of heredity
 
 
Dawkins: Chapter 2 (“The replicators”)
 
How “survival of the fittest” relates to “survival of the stable”
· The earliest form of natural selection was simply a selection of stable forms and a rejection of unstable ones
· Before the coming of life on earth, some rudimentary evolution of molecules could have occurred by ordinary processes of physics and chemistry
 
The concept of a replicator
· The original replicator (present day DNA molecules) was a mold/template that managed to reproduce itself and gained advantage over other molecules in the primordial soup
· Varieties of replicating molecules, all 'descended' from the same ancestor
· Mistakes will happen
 
Longevity, fecundity, and copying-fidelity 
· Longevity:
· Replicators of high longevity would  tend to become more numerous and, other things being equal, there would have been an 'evolutionary trend' towards greater longevity in the population of molecules
· Fecundity:
· Speed of replication
· Evolutionary trend' towards higher 'fecundity' of molecules in the soup
· Copying-fidelity:
· Accuracy of replication
· Evolutionary trend' towards more accurate molecules (less mistakes)
 
Why competition matters
· Copying errors are an essential prerequisite for evolution to occur
· The primeval soup was not capable of supporting an infinite number of replicator molecules
· There was a struggle for existence among replicator varieties
 
Organisms as containers / vehicles / survival machines
· The replicators that survived were the ones that built survival machines for themselves to live in
· At first they consisted of nothing more than a protective coat, but making a living got steadily harder as new rivals arose with better and more effective survival machines
 
 
 Dawkins: Chapter 3 (“Immortal coils”)
 
Two important things that DNA molecules do
1. They replicate, they make copies of themselves
1. Indirectly supervises the creation of protein
 
Alleles as rivals
· Alleles = rivals
· Brown eyes vs. blue eyes
· Only 2 alleles
 
The concept of a gene pool
· The genes of the population in general
 
The definition of a “gene” that Dawkins uses (and why that definition is useful)
· Genes have no foresight. They do not plan ahead. Genes just are.
· This means that any one individual body is just a temporary vehicle for a short-lived combination of genes
· The combination of genes that is any one individual may be short-lived, but the genes themselves are potentially very long-lived
 
What it means to say that there is a gene “for” something
· There is no gene which single-handedly builds a leg, long or short
· Building a leg is a multigene cooperative enterprise
· But there may well be a single gene which, other things being equal, tends to make legs longer than they would have been under the influence of the gene's allele
 


How and why differences matter in the competitive struggle to survive
· No one factory genetic or environmental, can be considered as the single cause of any part of a baby. All parts of a baby have a near infinite number of antecedent causes
· A difference between one baby and another, ex. length of leg, might easily be traced to one or a few simple antecedent differences, either in environment or in genes
 
The concept of a “good” gene
· A gene that is consistently on the losing side is not unlucky, it is a bad gene
· Many copies of good genes are dragged under because they happen to share a body with bad genes, bad luck, etc.
 
Selection of genes for mutual compatibility
· The ability to fit in and cooperate with the rest of a "crew"
· A gene that cooperates well with most of the other genes that it is likely to meet in successive bodies, ex. genes in the whole gene pool, will tend to have an advantage
 
Connection between evolution and frequencies of genes in the gene pool
· It is individuals who live or die
· BUT the long-term consequences of non-random individual death and reproductive success are manifested in the form of changing gene frequencies in the gene pool
 
 
Dawkins: Chapter 4 (“The gene machine”)
 
Relationship between genes, cells, and bodies
· Body is a colony of genes
· Cells are working units for the industries of the genes
· Body > Genes > Cells
 
Linkages between sense organs, cognition, muscle movements, and fitness
· Sense organs:
· Devices which translate patterns of physical events in the outside world into the pulse code of the neurons
· Natural selection favors animals that became equipped with sense organs
· There was a time when sense organs communicated more or less directly with muscles
 
Adaptive benefits of memory
· High capacity and sophistication in information-retrieval technique
 
How genes control the behavior of their survival machines
· Indirectly like a computer programmer
· Set it up beforehand; then the survival machine is on its own, and the genes can only sit passively inside
· Brains contribute to the success of survival machines is by controlling and coordinating the contractions of muscle
· Use of motor nerves as cables leading to muscles
 



Adaptive solutions to time-lag problems
· Genes can only do their best in advance by building a fast computer for themselves, and programming it in advance with rules and advice to cope with as many eventualities as they can anticipate
· Solutions:
· Genes have to 'instruct' their survival machines not in specifics, but in the general strategies and tricks of the living trade
· Predictions
 
Adaptive solutions to the problem of making predictions in unpredictable environments
· Build in a capacity for learning, an instruction manual for the survival machine
· "List of things denned as rewarding: sweet taste in the mouth, orgasm, smiling child"
· "List of nasty things: various sorts of pain, nausea, empty stomach, screaming child"
· If you should happen to do something that is followed by one of the nasty things, don't do it again, but on the other hand repeat anything that is followed by one of the nice things"
· Simulation
 
Evolutionary bases of memory, learning, mental simulation, communication
· Mental simulation:
· No amount of simulation can predict exactly what will happen in reality, but a good simulation is enormously preferable to blind trial and error
· "Imagining" what might happen if I did XYZ
· Survival machines that can simulate the future are one jump ahead of survival machines who can only learn on the basis of overt trial and error
· The evolution of the capacity to simulate seems to have culminated in subjective consciousness
· Communication:
· Communication signals evolve for die mutual benefit of both sender and recipient
· Baby chicks influence their mother's behavior by giving high piercing chirps when they're lost or cold. This usually has die immediate effect of summoning the mother, who leads the chick back to the nest
· Natural selection favors baby birds that chirp when they're lost, and mothers that respond appropriately to chirping
 
Communication and altruism
· Communication signals evolve for die mutual benefit of both sender and recipient
 
Communication and deception
· Bird using the 'there is a hawk!' signal when there was no hawk, frightening other birds away, leaving him to eat all their food
· Butterflies mimicking colors of wasps or other stinging insects
 
 
Dawkins: Chapter 5 (“Aggression: Stability and the selfish machine”)
 
Other ‘survival machines’ as part of the environment
· To a survival machine, another survival machine (not its child or close relative) is part of its environment, like a rock or a river or a lump of food
· It is something that gets in the way, or something that can be exploited
· It is inclined to hit back
 
John Maynard Smith
· Introduced the ESS (Evolutionarily Stable Strategy)
· A 'strategy' is a pre-programmed behavioral policy, all subconscious
· Ex. 'Attack opponent; if he flees --> pursue him; if he retaliates --> run away
 
The concept of an “evolutionarily stable strategy” (ESS) 
· A strategy which, if most members of a population adopt it, cannot be bettered by an alternative strategy
· The best strategy for an individual depends on what the majority of the population are doing
 
· The altruistic adoption 'strategy' is not an evolutionarily stable strategy. It is unstable in the sense that it can be bettered by a rival selfish strategy of laying more than one's fair share of eggs, and then refusing to sit on them
 
How the concept of ESS relates to the concept of “good genes”
· A good gene must be compatible with, and complementary to, the other genes with whom it has to share a long succession of bodies
· A gene for plant-grinding teeth is a good gene in the gene pool of a herbivorous species, but a bad gene in the gene pool of a carnivorous species
· The power of the ESS concept is that it can now enable us to see how the same kind of result could be achieved by selection purely at the level of the independent gene. The genes do not have to be linked on the same chromosome
 
How an ESS analysis helps to explain aggression and non-aggression
· Aggression:
· The cost of wasting time should presumably be regarded as small in comparison with the cost of being injured and the benefit of winning
· Non-aggression:
· No animal can afford to spend infinite time threatening; there are important things to be done elsewhere
· In the war of attrition both contestants pay the price but only one of them gets the goods
 
 
Dawkins: Chapter 6 (“Genesmanship”)
 
Green Beard Altruism
· One way in which a gene might 'recognize' copies of itself in other individuals
 
William Hamilton
· Altruism by parents towards their young is so common
· The same applies to other close relations—brothers and sisters, nephews and nieces, close cousins, etc.
· Ex. If an individual dies in order to save 10 relatives, one copy of the kin-altruism gene may be lost, but more copies of the same gene is saved
· The chances are good that my sister contains a particular rare gene that I contain, and the chances are equally good that your sister contains a rare gene in common with you
 
Kin selection
· Kin: close relatives
 
Kinship and the degrees of relatedness
· Relatedness between parent and child is 1/2
· Relatedness between siblings is +- 1/2
2. Starting at A climb up the family tree until you hit a common ancestor, and then climb down again to B
2. The total number of steps up the tree and then down again is the generation distance
2. Multiply 1/2 by itself once for each step of the generation distance
Ex. (1/2)X
 

Cost/benefit analysis as applied to altruistic decision-making
· If an individual dies in order to save 10 relatives, one copy of the kin-altruism gene may be lost, but more copies of the same gene is saved
· To save the life of a relative who is soon going to die of old age has less of an impact on the gene pool of the future than to save the life of an equally close relative who has the bulk of his life ahead of him
 
Uncertainty in “knowing” who kin are, and the implications
· There are no definite lines to be drawn between family and non-family
· We do not have to decide whether, say, second cousins should count as inside the family group or outside it: we simply expect that second cousins should be 1/16 as likely to receive altruism as offspring or siblings
 
· Misfiring of the maternal instinct
· Taking care of an offspring that is not yours
· The adopter not only wastes her own time; she also releases a rival female from the burden of child-rearing, and frees her to have another child more quickly
 
Cuckoos and other brood parasites 
· Misfiring of the maternal instinct
· Cuckoos exploit the rule built into bird parents:
· "Be nice to any small bird sitting in the nest that you built"
· And therefore lay their eggs in somebody else's nest
 
Mimicry and evolutionary arms races
· Cuckoos have retaliated in their turn by making their eggs more and more like those of the host species in color, size, and markings
· A proportion of cuckoo eggs and chicks are 'found out', and those that are not found out are the ones who live to lay the next generation of cuckoo eggs
· Genes for more effective deception spread through the cuckoo gene pool











Midterm 1 Article Notes

Cosmides & Tooby, 1997 (“Evolutionary psychology: A primer”)
 
Three complementary levels of explanation in evolutionary psychology
1. Adaptive problem
1. Cognitive program
1. Neurophysiological basis
 
Difference between evolutionary psychology and the “standard social science model”
·  
 
Five basic principles underlying research in evolutionary psychology
1. Principle 1: Brain is a physical system designed to generate appropriate behavior to environment
0. Behavior useful for a human vs. behavior useful for a fly
0. We respond differently to a pile of poop
 
1. Principle 2: Neural circuitry is the product of evolution by natural selection, as means of solving problems (and subproblems) our ancestors faced over evolutionary history
0. Two kinds of problems:
1. Problems recurring over a long period of time
1. Implications for reproduction of genes
 
1. Principle 3: Consciousness is just the tip of the iceberg
0. There are lots of things that we are unaware up that have helped us evolve
 
1. Principle 4: Evolved psychology is defined by functional specialization and modularity
0. Useful metaphor of the Swiss Army Knife
1. Brain = Swiss Army Knife
1. Lots of gadgets on it, each which serves a specific function
 
1. Principle 5: Our modern skulls contain a Stone Age mind
0. Important distinction between EEA and contemporary environments
0. Mismatches between EEA and contemporary environments
2. Ex. environment millions of years ago vs. city of Vancouver today
2. EEA:
2. Environment of evolutionary adaptiveness
2. The ecological context within which a particular adaptation evolved
 
The function of the brain
·  
 
Adaptive problems and their defining characteristics
· [bookmark: _GoBack]Problems that cropped up again and again during the evolutionary history of a species
· Problems whose solution affected the reproduction of individual organisms 
· The only kind of problems that natural selection can design circuits for solving are adaptive problems
 
Modules and functional specificity
· Mini computers / circuits whose design is specialized to produce behavior
· Ex. Vision, hearing, language, learning, reasoning, etc.
 
The properties of reasoning and learning circuits
· They are complexly structured for solving a specific type of adaptive problem
· They reliably develop in all normal human beings
· They develop without any conscious effort and in the absence of any formal instruction
· They are applied without any conscious awareness of their underlying logic, and 
· They are distinct from more general abilities to process information or behave intelligently
 
Why it is that our modern skulls house a Stone Age mind
· Circuits were not designed to solve the day-to-day problems of a modern American, but day-to-day problems of our hunter-gatherer ancestors
 
Environment of evolutionary adaptedness (EEA)
· Not a place or time
· The statistical composite of selection pressures that caused the design of an adaptation
· Ex. conditions of terrestrial illumination remained constant until the invention of the incandescent bulb
 
Adaptationist logic (and its implications for understanding “nature” and “nurture”)
· Search for adaptive design, which usually entails the examination of niche-differentiated mental abilities unique to the species being investigated
· Adapted =/= adaptive
· Our brains might have produced useful patterns of behavior, BUT those patterns of behavior may not be as useful right here and right now
 
 
Confer, Easton, Fleischman, Goetz, Lewis, Perilloux, & Buss, 2010 (“Evolutionary psychology: Controversies, questions, prospects, and limitations”)
 
Natural selection
· If variant traits could be inherited by offspring from parents, then those variants that aided an organism’s survival and reproduction would be transmitted to future generations at greater frequencies than alternatives
 
Adaptations, by-products, and noise
· Adaptations:
· Inherited characteristics that reliably solved problems related to survival and reproduction
· Ex. fear of dangerous snakes
· By-products:
· Artifacts without functional value that persist because they are inherently coupled with adaptations
· Ex. fear of harmless snakes


· Noise:
· Variations in a given characteristic that are due to random environmental events or genetic mutations
· Ex. fear of sunlight
 
Ultimate explanations and proximate explanations
· Ultimate explanation:
· Understanding the evolved function of a psychological mechanism, or WHY it exists
· Proximate explanation:
· Understanding the details of HOW the mechanism works
 
The concept of “design features”
· Parts of an adaptation that have been “designed” by a past history of natural selection
 
Shortcomings of explanations based on domain-general mechanisms
· Failure-to-predict problem
· Combinatorial explosion problem
· Performing the computations needed to sift through that sample space requires more time than is available for solving many adaptive problems, which must be solved in real time
· Poverty of the stimulus problem
· Context-specific rationality problem
 
Domain-specific learning mechanisms (“learning adaptations”)
· People learn to avoid having sex with their close genetic relatives (learned incest avoidance)
· People learn to avoid eating foods that may contain toxins (learned food aversions)
· People learn from their local peer group which actions lead to increases in status and prestige (learned prestige criteria)
 
How recent environmental novelties affect human evolved psychology
· Mismatches between modern and ancestral environments may negate the adaptive utility of some evolved psychological mechanisms
· Evolved taste for fatty and sugary foods vs. fast food leading to obesity and diabetes type 2
· Novel environmental stimuli, such as media images or pornography, may trigger, hijack, or exploit our evolved psychological mechanisms
· Male jealousy to prevent raising unrelated offspring vs. birth control today is unnecessary to prevent raising unrelated offspring
 
The role of genes in evolutionary psychology
· Genetic determinism versus interactionism
· Genes interact with the environment (interactionism) at:
· The selection pressures that give rise to psychological adaptations
· The environments needed for the proper development of these mechanisms
· The immediate proximate inputs necessary for their activation
· Genes do not code directly for particular physiological or behavioral characteristics; rather
· They code for specific proteins
· Can provide evidence for a psychological adaptation without documenting its genetic basis
· Ex. fear of snakes
 
Limitations of evolutionary psychology
· Circumstances that appear to reduce an individual’s reproductive success and are not explained by the hijack of modern day environmental inputs
· Ex. Homosexuality
· Suicide
· Lack of knowledge of many selection pressures that humans faced over the millions of years of their evolution
 
Gangestad,Thornhill, & Garver-Apgar, 2005 (“Adaptations to ovulation: Implications for sexual and social behavior”)
 
Evolutionary rationale for attraction to mates with “good genes”
Not everyone has the same number of maladapted genes
· The best way to minimize maladapted genes in offspring is to mate with someone lacking them
 
Evolution of “sexually antagonistic adaptations”
· Selection hence operates on each sex against the interests of the other sex
 
The ovulatory shift hypothesis (and its underlying logical basis)
· Cycle shifts should furthermore be specific to when women evaluate men as short-term sex partners (i.e., their ‘‘sexiness’’) rather than as long-term investing mates
· During ovulation, non-pill-using women particularly prefer physical symmetry, masculine facial and vocal qualities, intrasexual competitiveness, and various forms of talent
 
Psychological research testing the ovulatory shift hypothesis
 
 
Nairne & Pandeirada, 2008 (“Adaptive memory: Remembering with a stone-age brain”)
 
Functional analysis of memory, and why it’s useful
· Elaboration:
· Creating rich descriptions of the item in memory
· Contextual encoding
· Creating multiple representations of the item in memory
· Encoding–retrieval match
· Forming retrieval cues that are likely to be present in the retention environment
 
The likely and unlikely characteristics of evolved memory mechanisms
· Likely:
· Likely that memory must be used to predict the likelihood of events occurring in the future
· Evolved memory mechanisms are likely to be domain specific, or sensitive to content; they should be tuned to remember certain kinds of information
· Memory mechanisms should be geared especially to helping us perform actions that enhance our reproductive fitness
 
· Unlikely:
· Unlikely that memory and its associated mechanisms evolved simply to remember the past, given that the past can never occur again in the same form
· Memory system treating all environmental events the same because not all events are equally important from a fitness perspective
 
The effects of survival processing on recall
· Survival processing is one of the best encoding procedures yet identified in human memory research
· Memory is enhanced when used in service of this planning-for-the-future function
 
 
Dunbar, 2014 (“The social brain: Psychological underpinnings and implications for the structure of organizations”)
 
The social-brain hypothesis
· Explanation for the fact that monkeys and apes have unusually large brains compared with all other mammals and birds
· Claims that primates need large brains because they live in unusually complex societies that involve many interdependent relationships that change dynamically through time
 
· Quantitative relationship between social-group size and neocortex volume in monkeys and apes
· Apes lie on a separate grade relative to monkeys, which suggests that they need more cognitive processing to support their groups than monkeys do
· Implies that doing so involves more complex kinds of socio-cognitive behavior
 
Theory of mind
· The ability to understand another individual’s beliefs about the world
· We can have beliefs about 4other people’s beliefs simultaneously at any one time
 
Relation between species-typical group size and neocortex size
[image: ]
 
Relation between individuals’ social network size and mentalizing ability (ToM)
· There is evidence to suggest that network size has significant effects on health and well-being, including morbidity and mortality, recovery from illness, cognitive function, and even willingness to adopt healthy lifestyles
 
· Some studies demonstrate greater productivity but most suggest negative effects
· Small groups (5) are functional for objective-oriented tasks, such as problem solving or construction
· Debate might work better in large groups
· Founder of GoreTex noticed that trust and cooperation rapidly break down once organization size exceeds about  200 individuals
 
Structure of human social networks
· Series of hierarchically inclusive circles based on emotional closeness and frequency of contact

[image: ]

· 150 circle defines the limit on the number of bilateral relationships of obligation and reciprocity
· 500 circle adds in everyone whom we would count as acquaintances
· 1,500 circle includes everyone whose face we can put a name to.
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