Detectives and physicians use abduction.
Deduction is what hard scientists are doing, especially experimental psychology.
In induction, you generalize. The assumption in induction is that you observe the phenomenon over and over. You may only have one chance to see something, and will never see something similar again in your life time.
Abduction is based on circumstantial evidence. You just infer from not much. Science looks mostly at deduction and induction.
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Science works looking at both induction and deduction. 
Not all of neuroscience is experimental, quite a bit is observation purely.
How can you test that your generalization is right with induction? You go to the other side with your deduction. From there, you see if your position was right or not. 
The theory tested in deduction comes from observations that you have made. Most sciences should go like this, in this circle.
Sometimes science is “a-theoretical”. They do variations from the same things. They do a loop without going back to either creating or testing theories. Usually the variations on the thing will be questions like “they can do red and blue, but can they do red and yellow?” When you have to start wondering why the researcher is doing it, they are lacking some of the connection back to their theory. When you read scientific papers, you have to be mindful of what they are trying to do.
Random ideas are hard to come by, since everything usually comes from somewhere. The introduction is one of the most important parts of the scientific paper to read. We look at the idea that you look at rationales for your study. There is nothing wrong in science with observations.
Some sciences are much more likely to engage in observations than others. Astronomy, Jane Goodall are examples of induction. Any science that prevents you from experimenting is induction. It is hard to study blue whales in the field and in a lab. You have to be careful about your conclusions, don’t generalize too much or suggest that your result is generalizable. 
Some people are moving away from the null hypothesis testing approach. We will get back to the alternative later. The Bayesian approach is inductive. It uses a different kind of logic to use stats. The Bayesian theory uses prior knowledge. What you already know is not irrelevant. 
“I have a headache and I have been coughing” “You have AIDs” This is so unlikely to be the case. While these are the beginning stages of aids, the flu is a much more likely cause. Some statistical theories don’t take this into account. The Bayesian method does, because you have this baseline of multiple flu sufferers to go from.
Idiographic vs. Nomothetic Research
Idiographic: You did focus on just one or few instances. 
By tradition, there are areas of psychology and neuroscience that use very few subjects. 
One just focuses on the mean.
Gordon Allport pointed out that it didn’t really make sense to study personality with massive tests. He pointed out that it was just a single way of studying personality. A complementary way of studying personality would be to study individuals and their personalities.
Idiographic can be references few individuals. Serial killers are an example of a demographic that we have few.
After the fact we collect information, it is very inductive. From the patterns, you try to predict things. As we know, predictions in forensic psychology are often wrong. Forensic is not an exact science, the base rate does come from something though. A lot of those issues are interconnected. Generalizations on these topics are very risky. Not suggesting that one is better than the other. Noble prizes have been won with a number of 4, especially in animal studies.
We assume low biological variability with low n. 
Stats become very important when you start working with large n experiments. You show that there is consistency within that. That means that you don’t want differences within groups. Small and large are almost black and white.
In idiographic, you say that one subject is their own experiment. Scientists will often adapt to what they can get. One example is based on a case study. It is a different game. You need to make sure you are not generalizing from that subject to all subjects who are under a similar umbrella. 
There is a compensation that many people will do. Who cares if all dogs can do it if they aren’t doing it accurately? You want something that is a little bit above chance. You are looking for a super duper pooch. In a diagnostic dog, some days they have 100% and some days have 50%. You would have some dogs that are consistent with 95% to 100% accuracy, but in reality dogs in general are about 80% accurate. 
The expectation that is that the dogs get better with time, not worse. You do an experiment once and it works, but to see if it is reliable you must continue repeating it. How many times are you going to do it? Inferential statistics allow you to say “What if I repeated this study 20 times?”. Instead of doing it 20 times, you do it once and try to determine if statistically you are in that range.
In psychology and neuroscience, replication is very hard. It is because biological systems vary so much naturally. We will come back to reliability and the idea of replication.
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If you do idiographic research, it is very likely because you make the assumption also of low biological variability. It is the biological assumption that there is low variability, used especially if the system is very streamline. If you find an outlier, the assumption is usually that there is an explanation for it. This tells us how we exclude these outliers. In some cases, it is justifiable, in other cases it can be very dangerous. 
Example: One experiment was dots moving on the screen that had to be tracked. 1 guy was always at 100%. It was an experiment with 8 to 10 subjects, and he was missing the average. He was kept in the data, maybe as representing 10% of the population or maybe as a weird outlier. It is hard to decide what to do. What they decided to do is to contact him, and found out that he was an air traffic controller. He did this for his job. You don’t analyse him in the main analysis, but you do note him. It is unethical to just ignore them, and exclude the data. Outliers are simply not with the others; they are very helpful especially if there is a cluster of them.
If you see 2/3 subjects out of 100 not following the pattern, they may be telling you something. There is a famous case of this, where a cluster of outliers is telling you what is coming. Why? Looking at the 3 eyed frog example. The coyote killing the girl is another example of this kind of thing. People were terrified, even though it only happened once.
Section 2: Signal Detection Theory
This has a very broad appeal. Less of a theory, more of a set of tools. It helps you think about stats, humans as scientists who can make mistakes. The line on top is what motivated the early presentation.
SDT: a common framework
How are decisions made? Am I firing or not? When you do a multiple choice exam, you are using recognition memory. Diagnosis really is based on making a decision, and you could be wrong. You show up at your physician’s office, and they need to make the choice between you having the flu or aids.
If you are doing detection as a radiologist, you can’t really say maybe.
1. Detection: yes, or no, signal or no signal
2. Discrimination: stimulus 1 v stimulus 2, same v different
3. Identification: requires naming the stimulus or stimuli 
4. Scaling: how much of it, gradients
SDT will apply to the first 3 processing types.
In discrimination, it is this vs that. There is a claim that you know what it is. In humans you generally call it a naming task. You get a very strong sense of the differences; you don’t just know that there is differences you can identify what it is. Humans are not really good at any of these things, you need to be an expert and that takes time.
SDT tries to address how you make decisions in times of uncertainty. Most of us as scientists study things because we don’t know. So we are always looking at things in terms of uncertainty. The quantity of parasites that you have is what makes you abnormal.
Detection examples:
Neurons often detect stuff based on threshold as well. That theory got applied with sonar. We see that little thing, the problem with sonar is that it needs to be understood. Is it a whale? Is it a submarine? Often people will make mistakes. How do we make mistakes, how many are we making, and how will we fix it?
borderline personality disorder is one of the hardest to diagnose, because there is a lot of comorbidity. It is a very complex personality disorder.
[bookmark: _GoBack]The person who started the slowing down of facial expression was at Dalhousie. In real time you don’t see it. Slowed down, you are able to see the subtle notes of lying and regret with training.
