Lecture Notes: October 19th, “Cognitive Science Myths”

We Only Use 10% of Our Brains
- We use all of our brains.
- If any part of your brain gets damaged, you will suffer deficits.
- Evolution would not “waste” energy building vast parts of your brain you don’t use.
- To find out the difference of what part is used, you test
- "Childbirth is extremely dangerous: head can barely fit through pelvis"


Why Would We Believe That?
- Availability Cascade
- Wishful Thinking: people like to believe in the paranormal
- People want to make money from you
- The more things we see in the media, the more believable and plausible it makes things seem (eg. using 10% of the brain in movies)

What Is True
- People can lose whole hemispheres and still function relatively normally
  - The brain has redundancy
- If we removed 70% of your neurons randomly, we’re not sure how badly off you’d be

ESP is real
- Unfortunately, it’s not. 
- Recommended: Susan Blackmore’s book Adventures of a Parapsychologist
- There are several cognitive biases that make us believe that it’s real.
- Confirmation bias
  - Neglect of negative results
  - Wishful thinking
- Extra Sensory Perception: you can move objects that aren't part of your body, psychic powers
- myth = does not exist
- psychological effects that makes us think it's real (eg. meeting someone you think is so much like you)

Listening to Mozart Makes Babies Smarter
- We believe it because we hope it’s true
- The effect is small, short term, and only based on arousal. 
- You can get the same effect from hearing a scary passage from a Stephen King book. 
- very small, based on "arousal" (alert and interested turning on intelligence); all kids turned on by Mozart

IQ Tests are Biased
- If they were biased, they would underpredict later success for certain groups, and overpredict for others. This does not happen. 
- Huge panels of scientists with widely varying viewpoints concluded that they are not biased.
- Item analysis is used to identify bad test questions.
- IQ tests supposed to predict intelligence and "chance in life"
- item analysis: used to identify bad test questions through statistics
- 10% of the variance = using only 1/10 of your brain
- IQ tests don't match your resilience, creativity, hardworking

Happiness
- Money and Happiness
- Money correlates with happiness until you’re making about $75k per year (in our society), then it levels off.
- Life events don’t affect happiness much
- Winners of lotteries and people who become paraplegic have happiness changes that only last months
- Things that do affect us: divorce, getting fired
- Much of your happiness (roughly 60%) is generic
- myth = money doesn't make you happier
  - "the more comfortable you live (clothes, food on table, etc.), the more happier you will be happier"
- myth = life events don't affect happiness much
  - eg. lottery and people who become paraplegic have happiness changes that only last months
- 60% of your happiness is determined by genes
- two kinds of happiness: (pleasure/day to day, life satisfaction)
  - eg. getting soaked by a car and sad over being wet, but someone asking "are you happy with your life" and say yes

Childhood Abuse Leads to Psychological Disorders
- weakly correlated, how a variable predicts another variable
  - correlation: how much a variable affects another variable (correlation of 1 is perfectly correlated, 0 is not at all) so the results show they are very different and do not match up
- Freud theorized it causes psychological problems overtime, but there's really no numbers to back up that hypothesis
  - many people just recover from abuse
- A conflict-ridden home is much more likely to cause anxiety, depression, eating disorders, etc.
  - more a toxic thing that abuse

Artificial Intelligence is a Failure
- people have this mystical sense of how computers work, feels it can do anything
- Moving goal posts; Mysterians
- “Almost Implemented” = joke of what people think AI (Artificial Intelligence) means
- Our economy would probably collapse without the findings of AI researchers. 
- AI people solved and defined Google searches, automated voice searches, land airplanes, etc. 
- already exists daily in our lives

The Full Moon Makes People Act Differently
- confirmation bias; has absolutely no effect on your behaviour
  - "see someone acting aggressively, you believe its the full moon" is just a myth
- if there's no effect, we need no explanation
- gravity affects ALL matter
- scientists know the most from everyone because they look at issues from all angles
- “if it’s normal behaviour and not a full moon, you don’t notice”
  - nothing to note and unconfirming the hypothesis instead of mistaking it’s there
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How Science Works
- Steps of Science: 
- Generation of a theory
 - A theory is an explanation that typically suggests the existence of theoretical entities that cannot be measured directly
- Theories make predictions about the real world, however take time to make
- These predictions become “hypotheses” that can be tested with experiments and quasi-experiments.
  - Experiments have control over participants and conditions. They manipulate something.
  - Quasi-experiments are observations in the real world. Most political science lessons are learned from quasi-experiments

Results and Statistics
- you can’t understand most of the world without statistics because it helps us understand most of the world through data
  - eg. height difference between Carleton and Ottawa
  - use of mean, median, mode
- Hypotheses (a supposition or proposed explanation made on the basis of limited evidence as a starting point for further investigation) and Falsifiability (statement, hypothesis, or theory is an inherent possibility to prove it to be false)
- Significant means probably not due to chance. <0.05 is the typical threshold or “alpha level”
- This means that 1 out of 20 experiments will turn out finding significance just by chance!
  - if 0.05 or 5% chance means it is due to chance, nothing is really there 
  - significance = not likely due to chance 
- We can’t look at a huge list of numbers and know if they are different. That’s why we need statistics.

Science As A Culture
- Replicability
  - eg. if a scientist says there is shown evidence that no ESP exists, they are either lying or misinformed
- Science’s self-correcting nature
  - you can have an idea and love it, they tend to get an idea, run an experiment and proves false, so they try and try until they prove it right
  - accepting bias = grad students (hangs onto hope), rejection bias = professors (they move on almost instantly to the next topic)
  - science have a self correcting mechanism to fix these problems
  - Publishing makes it public
  - Other scientists will attempt to disprove your theory. This is good. 
- Science as an epistemology
 - No other knowledge-generating enterprise (e.g., religion) has a rigorous, self-correcting mechanism






















Lecture Notes: October 14th, “Dreaming”

Sleep & Dreaming
- individuals dream all night, we just remember the ones just before waking
- people who don’t dream in pictures dream in auditory words
- Dreaming can occur in REM and non-REM (NREM or SLOW WAVE) states
  - REM = rapid eye movement
- 75% of our sleep is NREM 
- NREM dreams tend to be short, dull, and un-dreamlike (everyday situations) while REM dreams are full of anxiety and crazy dreams
- REM sleep is characterized by Rapid Eye Movement, muscle atonia, and often dreaming
  - limbs, core, head don’t move during your core dreaming
  - trying to act what they’re seeing in their dreams

Interference from the World
- eg. your alarm goes off and you think it’s a fire truck because of similar sounds
- Dreaming you need to urinate
  - may mean you have to urinate, and your body is getting that sensation (perception) and your dream is trying to make sense of what is happening
- most common dream = teeth falling out caused by tooth grinding
  - 70% have it, should probably get that checked out
  - no one knows why this happens

The Dreaming Brain
- The brainstem is very active, sending information forward
  - very primitive, similar to other animals
  - sending it into the rest of the brain and, with some debate about whether this is chaotic, but your brain is sending out random and useless information and others argue it’s “patterns of activities such as chewing and breathing that come naturally”
  - very important towards dreaming, “dreaming theory”
- The DLPFC (involved with executive function) is deactivated
  - DLPFC = Dorsolateral prefrontal cortex
  - this part of your brain has to do with executive function (judgement), which is your ability of your mind controlling other parts of your mind
  - less activated during dreaming, which is why we don’t notice what’s weird and accept it, which is why when we wake up we know it’s very strange
  - but also our difficulty in remembering dreams
- Executive function helps control your basic impulses (eg. wanting to smack someone but don’t do it)
  - when we do stuff in our dreams that we normally wouldn’t do (being a wild person) it’s very quiet



Dream Recall
- We typically forget dreams
  - very unlikely to forget the dreams we have early on in the night
  - if you do remember your dreams, you forgot normally a few minutes later
  - eg. “Eternal Sunshine of the Spotless Mind” an example of forgetting dreams/memories
- Our visual spatial skills = our ability to think visually
  - playing around with an image to see in different ways analyzes tests our VSS
  - correlates with visuospatial skill and individual differences in working memory
- Animals and infants cannot report dreams
  - animals normally dreams of running (legs move), also have REM sleep (dolphins do not)
  - infants we don’t know because we cannot ask them, but in baby brain scans they seem to have similar brain activity to adults
  - cannot report dream memories until age 3
  - fetuses go into REM and NREM sleep
- Commonly people assert that there was much more to their dream than they can report.

How to Record Dreams
- Ask people what their dreams tend to be like
  - eg. “Do you dream of flying?”; some jump from great heights, other imagine Superman
  - if just asking what they’re like, it is problematic because there could be false memories, remember fragments of dreams, or may not want to talk about their nightmares
- Ask people to keep a dream diary
   - write it down right away to remember later on or study them
- Ask people every morning to report their dreams
- Wake people up during sleep at many points during the night and get reports (scientifically best way)

What Are Dreams Like?
- Scene shifts are common parts in dreams
  - like a movie, you’re in your office, then all of a sudden you’re in a library, you probably walked there but you don’t remember (similar to how a movie works)
- Tend to be narrative
  - something you can tell dreams as a story
  - tend to be experienced in first person
- Dream emotion tends to match content, dreams can be bizarre, but not often in this way
  - as bizarre as dreams can be, your emotions stay in tact
  - eg. being chased by a monster, you’re terrified not happy

What Else Are Dreams Like?
- They are always animated.
  - seem obvious, but dreams can be a series of still photographs (they are not though because things are happening)
- Dreams are rarely bizarre, but when they are we often do not really notice it until we are awake
  - people think they’re weird because we tend to remember weird dreams over realistic dreams
- Selection bias: bizarre dreams are easier to remember and are more often talked about

What Are Dreams NOT like?
- Films, visual images, recent social situations, and pre-sleep behaviour are rarely incorporated into dreams.
  - you can have someone watch a movie before bed, but it won’t affect them because it rarely incorporated
- Recent episodic memories, even salient ones, are rarely incorporated
  - memory of being in class today, very unlikely to dream about being in class tonight

Threat Simulation Theory (TST)
- By philosopher Antti Revonsuo
  - came up with theory of “threat simulation”
  - threat simulation: a major function of dreaming is to practice dealing with threats that were common in our ancestral environment
 - not saying all dreams are like this, but it’s a part of it
 - it is an evolutionary theory of dreams (there HAS to be something about the behaviour that gives a reproductive advantage to people that have it and people who don’t)
 - very common threats in our ancestral environment (worded this way because it’s history and the time humans have spent in the modern world is tiny, so AE is talking about people living in small groups and living their way of life) 
  - dreams of something as a threat that used to be, but isn’t anymore

Support for TST
- Animal dreams are highest in kids and decreases with age
- Negative emotions appear twice as often as positive ones
  - when recording dreams, negative dreams are more remembered than happy dreams
  - why most dreams are anxiety or sad dreams
-  The only kind of recurring dream with any frequency is being threatened by animals, monsters, people, or natural disasters, and the response was watching, running, or hiding
  - recurring dreams are threatening, tends to be about this 

More Support
- Westerners dream of things we rarely experience
- Ancestral threats are over represented
- People react appropriately to dream threats 94% of the time
  - if monster is trying to eat you, you run and hide (an appropriate reaction)

Dreaming as Play?
- variation of TST (“Threat Simulation Theory”) is another version of playing
  - when looking at play, like kids and puppies do, is it is practise of something they need to do as adults
  - eg. dogs dreaming of fighting as puppies to be aggressive and play fight to survive and carry on breeding
- TST: theoretical thing, we don’t fully understand dreams, it’s only about the evolution of dreaming

How You Can Affect Your Dreams
- Pre-sleep attention to a specific concern
  - things before bed do not affect dreams
  - however, you’re doing something stressful you may dream about that more
- This is called “dream incubation”

AIM Model of Conscious States
- Activation
  - Basic level of brain activation
  - Activation Synthesis Hypothesis: part of the AIM model and has chaotic inputs from the brainstem and making sense of what is happening
- Information Flow
  - Sensory input vs. internal, fictive input
- Mode of Information Processing
  - Aminergic-cholinergic neuromodulation
- Activation-Synthesis Hypothesis:
  - Dreams are the cortex trying to make sense of chaotic inputs from the brainstem

AIM Model
- model of all conscious states, way to look at dreams
- hypothesis: our brain trying to make sense of our brainstem sending us things, this is why we dream
- Activation
  - basic level of brain activation
- Information flow 
  - sensory input vs. internal, fictive input
- Mode of information processing
  - aminergic cholinergic neuromodulation
- Activation Synthesis Hypothesis
  - dreams are the cortex trying to make sense of chaotic inputs from the brainstem
  - believes stuff coming from brain stem is chaotic 
- if your brain is active, or responding to internal or sensory output

Support for the Activation-Synthesis Hypothesis
- Dream emotion seems to shape dreams, not the other way around
  - An “anxiety dream” will often shift from one anxiety producing scene to another. 
- Dream recall cessation is almost always caused by forebrain lesions
- we tend to think of something that has anxiety and we have an anxious dream
  - scientists believe that you get an emotion from your brainstem and your dreams try to make sense of the dream

Dreams and Waking States
- People who have no dream imagery (visual anomeria) tend to also have a waking deficit in imaging memories (visual reminiscence)

Lucid Dreaming
- When you know you’re dreaming and can control your actions, and sometimes other dream content.
- You can only control your eyes in the real world
- Could be a reactivation of the DLPFC, which allows you to see dream content for what it is, and control yourself.
- Training: dream diaries, reality checks

Sleep Paralysis
- You feel awake
- You might feel chest pressure
- You can’t move
- It’s a carryover of muscle atonia from sleep to waking
- You have hallucinations, often of the presence of a malevolent character
-  You feel abject terror



































November 6th: "The Cognitive Science of Morality" (Lecture Notes)

Why do we have Morals?
- They evolved to help us take care of the other people in our groups. But not so much people outside our groups
- morality: what is right or wrong
  - moral judgements: watching someone do something and have it moral not moral
- morality evolved with us over time, from going to a tribe of 150 people to a large city
- theory (possibly): involved to have morality to help us get along better with our "tribes" and other people
- involves group selection idea in evolution (controversial) but theory we have morals to treat other people in groups better
- religion evolves with morality

The Expanding Circle
- Self Interest: "I care about myself and my family."
  - all animals have instincts for gene preservation (with exceptions)
  - creatures care about others so they sacrifice themselves to protect others
  - eg. a bee (getting someone stung then dying if it's frightened or protecting it's hive, or to protect the Queen)
  - other people who carry your genes you care more about them
- Friendship: "I care for historical cooperation partners."
  - broadly speaking, is a cooperative relationship 
  - shared with chimps (develops friendship with other chimps)
  - sharing food used to be a life and death matter for us due to sharing food being extremeley difficult to find
- Tribalism: "I care about us, but not them."
  - an "in group" (something like the plastics) 
  - a shared resource where everyone can take some? 
  - tragedy of the commons
     - eg. the Great Salt Lake in Utah; Utah has complete control over the lake, however the Mediterranean Sea (borders by many countries) what is to stop you from taking more than you should? This is why the Mediterranean Sea has little fish
  - evolved morals in humans took care of this
  - anthropological survey shows that ethnocentrism is universal
  - eg. waiting in line; when people cut in front of you, you question why you're waiting in line
- "I care about all people or creatures that can have positive or negative experiences."
  - the tragedy of commonsense morality
  - requires abstract reasoning and values
  - you care about all humans and creatures with positive or negative experiences, or can feel suffering
      - you have a very strong sense of morality

How do we know morality is evolved?
- believed its learned from parents, religion, culture
  - parents have little influence, evolved because it's a deliberative process (more likely to be cultural) because it develops overtime
- In general, evolved and well learned behaviours work faster than deliberate ones
- When you force people to play a prisoner's dilemma game quickly, they are more likely to cooperate
  - game related to tragedy of commons
     - two burglars who get arrested together, and get asked to turn each other in, you question whether to say no, get a lighter sentence, or screw each other over
     - when making them play quick, they respond better with results

Moral Judgement Polls
- Trolley 1, Trolley 2
- POLL: "A train is about to run over 5 people. Would it be morally okay to pull a switch that would divert the train so that would kill 1 other person instead?"
  - most think it's OKAY because it's less people
- POLL: "A doctor is faced with 5 patients who are going to die because they need organ transplants. A hobo comes in with no friends or family, needing medical treatment. Would it be morally okay for the doctor to sacrifice the hobo to use their organs to save the other 5 people?"
  - most think it's NOT OKAY because the first scenario someone will die for sure (either 5 or 1), however if the hobo never came to the hospital the other 5 people wouldn't be saved
- the reason people say yes or no is if you're legit touching that person to hurt them physically
  - you would feel more okay pulling a switch and ending a life over literally pushing someone onto the tracks

Footbridge/Trolley Explanation
- MASH episode: finale, you can smother the crying baby to save 20 people from getting caught
- Greene's experiment reveals that there are two competing systems for our moral considerations
  - first is some kind of rational, utilitarian calculus which makes switch cases permissible
  - second is an emotional reaction caused by a dislike of "getting our hands dirty"
  - utilitarianism vs. deontology

Haidt's Moral Foundations Theory
- Care/harm
  - caring for people who could be hurt
- Liberty/oppression
  - freedom from doing what you want, ability to keep others from the right of their freedom and doing what they want
- Authority/subversion
  - people think they have a strong moral of what authority is
- Fairness/cheating
  - people cutting in line
- Loyalty/betrayal
  - loyal to your "tribe"
- Sanctity/degradation
  - idea that things are sacred and order of universe to hurt them
- Mnemonic: CLAFLS (Chah-fuls)

Moral Dumbfounding
- A man brings buys a ready to cook chicken, brings it home, has sexual intercourse with it, then cooks and eats it
- did he do something morally wrong?
- most people say yes, but can't really explain why
  - when asking people what's wrong with it, it's when people have trouble with it because the chicken is dead

Should you trust your instincts?
- not everything is on instincts because people have morality naturally
  - eg. pirating Game of Thrones; you don't feel it's wrong but it is
- People look to their feelings to judge whether something is moral or not
- You can make people think something is more immoral with bad smells or bitter drinks
- Feeling vs. principles
  - no easy answer because sometimes your feelings from a situation can be extremely diversified by a situation
- sexism; if the women are talking more than the man, they feels she's talking too much, even if she's not saying much

Politics and Morals
- Right wing people tend to have all six moral foundations fairly strong
- Left wing people tend to have only car/harm and liberty/oppression strong
- Libertarians tend to only have liberty/oppression strong
- This is mostly genetic, which means your politics is mostly genetic
- you feel your political beliefs are from your parents, but the truth is you have liberty inside you; determining on how you vote or your religion is all about you 

Animal Morality
- VIDEO: monkey experiment
  - the money is given cucumber and fine with it until it realizes it is being treated unfairly, then he acts hostile
- we have morals and have psychological bases; we feel strongly about things and learn principles, and sometimes we need to pay attention to the principles over our feelings







Memento
- HM is the most famous case of TGA
  - Able to learn procedural but not declarative memories
- People who get their hippocampus lesioned now are warned and can prepare

Transient Global Amnesia
- temporary amnesia
- unknown how it happens sometimes

Solipsism, Reality, Virtual Reality
- "The Matrix" (1999)
  - living in a virtual reality simulation made by computers who's harvesting our energy, chip in brain
  - like a dream, "you're the only real person nothing else is there"
  - if harming someone, not really harming anyone really because your dreaming
- "Dark City" (1998)
  - reality is not the same
- "The Truman Show" (1998)

"eXistenZ" (1999)
- virtual reality video game
- being in a virtual reality computer game and figure out "how to play"
- virtual reality = put in fake reality that tries to make you believe it's real
- mind does virtual reality when dreaming
- New product produced with "Rift" because it uses special graphics to make the border disappear, so no matter where you look you see virtual reality
- becoming more affordable, becoming more prominent on phone apps
- some theorists believe we'll all live in virtual reality
  - generating computer graphics in a realistic way, and wanting to go to virtual reality will become greater

"The Thirteenth Floor" (1999)
- are we living in a simulation? how could we ever tell?
- about people who realizes they're in a simulation and tries to get out

Artificial Intelligence and Consciousness
- "Heartbeeps" (1981)
  - two robots in love and try to run away
  - brings up issues of artificial intelligence
  - "if we accept functionalism, we can have feelings"
  - can robots feel pain? unknown because we don't understand conscious of pain
- Star Trek: The Next Generation
  - Data and his bro, only AI in the universe
- Star Trek: Voyager
  - The Doctor, projected into world and never referred to as AI
- Star Wars Episode II: Attack of the Clones
  - "Well, if droids could think, there'd be none of us here, would  there? - ObiWan Kenobi
  - relates to droids, AI intelligence
  - whether AI is treated as tools or friends
The Threat of Artificial Intelligence
- "Astro Boy"
  - AI normally displayed as threatening
- Started look of "anime"
- Robot superhero
- The Japanese are less scared of AI

The Threat of Artificial Intelligence
- threat of AI massive in cinemas
- "The Terminator" (1984) 
  - people built AI, took over and killed people
  - philosophers are trying hard to find a good point for morality
  - most people thinks a human's life is important over a cow or mouse, hard scientifically to come up with the right answer
  - West: believe that AI's are built to distract the world
  - East: some fear it and believe it bad
- "War Games" (1983)
  - computer takes over, and creates a way to destroy itself by creating TICTACTOE game against itself
- "2001: A Space Odyssey"
  - HAL (AI intelligence) decided that astronauts are destroying the mission in space
  - when made in 1968 was close to AI being born, so met with scientists and asked "what AI can be able to do by the year of 2001?"
- "I, Robot" (2004)
  - based on short story of Asimov's 
  - Asimov's three laws of robotics: 1) A robot may not injure a human being or, through inaction, allow a human being to come to harm (if it's one of the laws where they must obey, many things are breaking this), 2) A robot must obey the orders given to it by human beings, except where such orders would conflict with the First Law (this rule allows robots and people to hurt things), 3) A robot must protect its own existence as long as such protection does not conflict with the First or Second Laws (can protect itself if it doesn't harm to disobey a human).
  - laws give no guidance
- For a short story that shows the silliness of these laws, see Cory Doctorow's short story, "I, Robot"

AI Rights
- Ethical agents, ethical patients
  - we have robots that are tele-operated
  - have ideas on how to treat AI's (if they have feelings they will need to be treated ethically)
- Pain and suffering
 - Identity theory, functionalism
- "Blade Runner" (1982)
  - conflict in movie is robots come to find the maker of so they can live longer, takes an expert to notice who's a robot and who's a person
- "A.I. Artificial Intelligence" (2001)
 - cog sci in agreement they cannot make a machine that can bond with people
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- Q15 on the exam about buying the coat = “she’ll like it less because of her ability to bring the coat back”

What is a Model?
- in science, model = representation of a system that excludes unimportant stuff
  - don’t put in info that is irrelevent
  - exists to show the importance of what the system is representing
- Across fields, it's a representation of something that excludes unimportant detail and information
- Can be applied to almost everything (eg. 
  - A scale model of a home made of cardboard
     - not the right side, actual builiding would have electricity and not made of cardboard
     - model is there to represent what’s important of house (in this case, structure)
  - A categorization scheme for the students in my class
     - eg. most students are first year and online in this class
        - understanding all students, we make a detailed model such as “Section A” or “Section T”
        - depends on needs of professor and assignments
     - A simulation of a hurricane
        - similation = makes predictions of how real model should behave
- difference between cognitive science models and hurricane simulation
  - when mind is simulated on the computer, people question if it’s an actual mind or simulated, when a huriccane is produced on computer people don’t think it can do any damage

What is a Cognitive Model?
- Typically, it’s a computer program that models some aspect of thought. 
  - sometimes used as pen and paper models
  - theory for attention (or “bottleneck theory”) 
  - talking about a computer program that impliments the theory
  - IMPORTANT: act of creating the program to understand theories
  - For example, it might model how people do categorization, or how a mouse learns to navigate a maze
- The model makes predictions that can then be compared to data
- If the predictions match the data, it supports the theory underlying the model

What is a Cognitive Architecture?
- trying to answer "how does mind work?"
  - basic tools for how mind does everything
  - idea is that architecture is like a lego: you build a model, but lego doesn't tell us why we do what we do it's the model that does
- A programming environment or set of tools for making cognitive models
- Typically, it includes constraints on how cognition works in all people - speed of learning, memory retrieval, etc. ignoring cultural and other learned aspects.
  - works on basic things, 
- Making a model in an architecture is easier in some ways and harder in others. 
  - if your model doesn't work, then you have problems
  - eg. a common finding in psych that memory retrieval can take 40 to 50 milliseconds, but seems to find in different languages take faster 
- many architectures have different theories of how the mind works
- if model doesn’t work or hard to use, you have problems such as memory retrival theories
  - harder to make theories 

Kinds of Cognitive Architectures
- symbolic
  - deals with symbols
     - symbols = ambiguous, a piece of info that represents somewhere else
     - stands in for something else as an agent
  - hard to explain, because people disagree with it
  - a piece of info that represents something else to a specific agent
  - often talk about with word (eg. concept of a dog, smell of an apple a high level symbol)
  - operates at the level of discrete symbols
- sub-symbolic
  - operates using number representations, which in aggregate constitute symbols (we'll have examples later)
  - eg. you have a picture of a chicken
     - does it represent a chicken? All it is is a red symbol on your retina
- hybrid symbolic/subsymbolic
  - deal with very small things you cannot put a name to
  - many serious architectures are hybrid
- brain
  - models cognition at the level of biology, but speak to cognitive issues
  - "subsymbolic way to look at it"
  - models of how brains work deal with high cognitive issues

Symbolic Architectures
- Production systems
  - most common
  - idea of production system is what you have is memories
  - eg. "memories" are a "tin can" (declarative memories = one of the types for long term memories, can be consciously recalled such as facts and knowledge)
     - episodic memories = what things have happened to you
     - procedural memory = how to do things (eg. driving a car)
     - THIS MAY BE ON FINAL
- For example (assuming words beginning with capital letters are variables, and other words are constants)
  - if (PERSON,AGE,NUMBER) & (PERSON,EMPLOYMENT,NONE) & (NUMBER, GREATER THAN, 18) & (NUMBER, LESS THAN, 65) then (PERSON, CAN CLAIM, UNEMPLOYMENT BENEFIT)

Typical Characteristics of Symbolic Architectures
- Declarative/procedural memory distinction
  - if you remember from "Memento", procedural and declarative memories are learned newly or remembered, than others
     - they have a new trick, but don't remember practising them
  - Justifications: HM and other brain damaged patients
  - Our inability to consciously retrieve and reflect on procedural 
memories
  - when asked how to stand, we can't remember 
- Goals are subset of declarative memory
- Production compilation models automatization

Sub symbolic: Associative Network
- though models have been around for some time, no one has made a model of subsymbolic processing
- Uses Hebbian learning to learn patterns
- When it gets incomplete input, it can complete it based on the weights between the nodes
- It is unsupervised learning

Sub symbolic: Early Connectionism
- sub symbols are different pieces of things
  - different parts that can become active
- idea that this connection between the more with the lines, the stronger the connection; no lines it is a very weak connection

Sub symbolic: Connectionism
- Supervised Learning
- Uses backpropagation
- Great for classification
- Needs thousands of examples to work, unlike human beings
- Idea that different aspects are represented as different sub symbols and activates memories

Subsymbolic: Neural Modeling
- SPAUN = “Symaptic Pointer Architecture Unified Network”
  - named after methods
  - named after modelling areas such as perception, action, and control
  - generates output by controlling a simulated arm
     - learned things and drew the number 5 by simulating neurons











November 13th: “Why Cognitive Science Is The Most Important Thing In The World” (Lecture Notes)
What Is Important?
- Making the world better
  - Part of that is reducing problems
  - we have many problems in the world and understand these problems
    - people are starving, human rights, wars, etc.
    - cognitive science can help address this problems
    - VIDEO: “Richard Dawkins: Why The Universe Seems So Strange”
      - shown cause Cognitive Science can relate to other fields
        - “we preceive the world as we see it” (eg. a desk is solid, therefore we cannot go through it)

What Are The World’s Problem
- Problems on the decline:
  - war and torture
  - crime
  - starvation
  - disease
  - short life span
  - inequality and justices
     - people think these are a problem
     - being declined because overtime they are getting better
     - however, increasing in certain other areas
- Problems getting worse:
  - environmental damage
  - social capital, “relationship to other people”
     - read “Bowling Alone” by Robert Putnam


How Do We Fix Climate Change?
- Reduce Carbon Emissions
  - will be very bad for sea levels rising
  - Technological Solution: Come up with an alternate, safe energy source.
     - Fund science and engineering to do it.
        - Get more people to care so our representatives will make it happen.
           - Market the problem.
              - Get money to market the problem.
                 - How? Get more people to care so our representatives can make it happen
  - has to happen in a set of goals
  - should be fixed by scientists universally in agreement than humans are causing climate change
- Social Solution: Convince people to use (much) less oil.
  - Market the problem.
     - Get money to market the problem.
        - How? Create theories to help people realize how terrible our climate truly is

All Problems Are Intellectual
- The reason we can’t solve all the problems in the world, ultimately, because we don’t know how to do it
- Figuring out how to do it requires thinking and problem solving
- Guess what field is best suited to study problem solving and thinking?
  - artificial blood vessel example
     - when people need a heart transplant, there was trying to build artificial blood example
     - doctor who felt they were creating the hearts or trying to build blood vessels felt that they were more important than the people putting the hearts inside 
- studying thinking and creativy are all relivent to problem solving
- many problems are about thinking and cognitive solving

Ways AIs Are Better Than Us
- Stock trending
- Arithmetic and statistics
- Scheduling
- Search Engines and Aggregating
- Many games

Ways We Are Still Better Than AIs
- Language
- Physical Movement
- Creativity (arts, science, etc.)
- Science
- Social Interaction
- Vision
- Many games
- Everyday tasks
- However, AIs and other programs can make humans more effective, used as tools

Perhaps Cognitive Science Can Help Us Solve All These Problems
- Even if there’s some other problem you think is more important, you can apply cognitive science to the problem solving in that problem.

Protein Structure Prediction (Triptych)
- Primary Structure
  - Ordered list of amino acid residues. Easy to get for unknown proteins.
- Tertiary Structure: Pink ribbons are alpha helices, yellow arrows are beta sheets, white strings
are turns
- Overall Shape: Gray cloud represents vander Waals forces of the side chains. Blue and yellow lines are chemical bonds. Magenta is the active site.
- Viewed Without Internal Structure
  - Gray blob is an inhibitor.

Carleton’s Cognitive Science Major
- There are currently about 220 majors
- Small classes
- Majors have to take some programming
- Honours project or extra course
- Also a non-honours 3 year degree
- About half of our graduates go on to graduate school, and the other half goes to work
- Required classes are 15 or 16 credits (4 year degree; out of a total of about 20 for your
entire time at Carleton)
- It’s not particularly easy

How To Read The Chart
- All cogsci majors must take everything on the top half (3 year degree does only top)
- The bottom half is split by “stream.”
- So if you’re a language stream student, you must take all of the classes in the language column on the bottom half.
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