uwLecture 1
what is statistics?
· data and other shit like that
· predict, analyze, patterns, interpret
· "a collection of procedures for gaining and analyzing information in order to help people make decisions when faced with uncertainty" (pg 4)
Uncertainty in stats
· reason we get a large sample size and get a lot of different individuals is to combat uncertainty
· want to understand the causation of the data (what is the info a result of)
· there is variability based on natural (different ppl and whatnot) or can be measurement error. key is to look for the trends in the data 
stats as a problem solving tool
· 5 steps
· 1. problem
· what is the problem
· 2. plan (not just the numbers but how the numbers represent what you're trying to analyze or discover)
· what are you going to measure and how
· 3. data (collect it and organize it)
· collect and organize it
· 4. analysis (patterns and hypothesis
· look for patterns, form  a hypothesis
· 5. conclusion
· interpretations
· this is a cycle so sometimes we reject the hypothesis and generate new ones and start the cycle again
Data

· "a collection of numbers or other pieces of information to which meaning has been attached"
· example (the numbers and shit)
· is it data? does it have any meaning?
· we dont know, theres no meaning attached to them
· right now its just a list of colours and numbers but until you assign what they represent, it has no meaning
· on their own these numbers are not data
seven critical components
· component 1 - whos funding it (do they gain by doing the study?)
· component 2 - how does the researcher know the participants? (if they know eachother then maybe the participant is inclined to open up more)
· component 3 - how did they select the participants? (did they take a fair sample of what they were trying to prove in order to get conclusive evidence? or was it fucked up biased shit to try and get a certain end result.
· was the study voluntary for participants or were they recruited?
· component 4 - testing a basketball player on a soccer field maybe judged poorly in terms of 
· fitness on the field, but good on the court
wording - one may favour a certain question. 1st question is more general while 2nd is more specific. 2nd may seem more justifyable because you know where the buget is going. the 1st question had a higher percentage of ppl because both are for increased government, but ppl may not want the budget to be allocated to the fields that the 2nd question devotes them to
· red bull study did not state any questions asked
· component 5 - was the study taken by phone, mail, internet, etc, all may have different outcomes
· component 6 - factor of intrest in redbull study was whether they mix caffeine with alcohol or not
· example maybe all of the mix alcohol group are first year students who go out and do fucked up shit compared to the older more mature group who dont mix. were people who dont drink considered non mixers? we dont know.
· component 7 - example - if something is 16 times more likely to happen when taking a drug, it may be 16 x 0.000000000008 which is still very insignificant. dont have dicrete numbers of participants in red bull article so you cant tell if the numbers tell the whole story 
Red bull study
· component 1 was that alcohol abouse institute funded the research
· 2 - study tesam which did not interact with students
· 3 - random invitiation by year
· 4- completely random questions were.....
· (this shit isnt really importatn just examples of how if we have the info we can come to a greater interpretation of what the data means
· dont always believe what you read
Lecture 2 (dumbass group shit)
Lecture 3
Data
· qualitative also known as categorical data
· height is a quantiitative measure
· hair colour is qualitative measure
· the difference in qualitativa and quantitative is the values collected 7
· you can summarize qualitative data numerically but the distinction is what you are measuring (numerical vs non numerical)
· counted and measured
· discrete you can easily count
· continuous there is an infinite number of possible values (example height)
· your height can range anywhere from 0cm to200cm but any individual can be within that spectrum with infinite possibilities (example 165.2433274cm) number can continue forever
· continous means with whatever range of numbers exists, there are inifinate possible numbers
levels of Measurement
· qualitative data is data that can be obesrved but not measured numerically
· i.e. hair colour is qualitative - cant measure hair colour numerically but you can obeserve how many people have a hair colour
· quantitative data is data that can be measured numerically 
· i.e. age, iq, height, weight
· how variables are categorized
· can the values be ranked logically (can you rank the data on how meaningful the data is example hair colour - one colour is not more meaningful than the other. But you could rank them from lightest to darkest logically)
· if no you have nominal data
· nominal data - data that isnt ranked in a meaningful way (no way to rank hair colour)
· are the meaningful differences betweeen ranks? (example disagree vs agree you could say strongly disagree vs somewhat disagree) you can argue strongly disagree is more meaningful than somewhat disagree and is ranked higher
· ordinal - no differences between meaningful ranks (strong disagree is no more meaningful than somewhat disagree)
· nominal oand ordinal are more specific ways of claddifying qualitative data
· is there a meaningful zero value?
· zero has to be the absence of what youre measuring (0cm means no height) (0degrees celcius is the freezing point of water and 100 is the boiling point. 
· in this case 0 doesnt mean the absense of heat and is not a meaningful zero
· 0 kelvin is the 
· is 100 degrees twice as hot as 50 degrees? no - cant be expressed as a ratio
· when dealing with values of data that dont have a meaningful zero and cant be expressed as a ratio it is called interval
· when dealing with values of data that does have a meaningful zero and can be expressed as a ratio it is called a ratio
· (10/5 is 2) (10 is twice as tall as 5 which means it can be expressed as a ratio while tempurature does not follow this)
· ratio and interval (green) are both quantitative measurements
· examples 
· gender - nominal (neither gender is better)
· job status - ordinal (employed vs unemployed) or you could view it as (lower level vs managment so you can rank them and they become ordinal)
· day of the year - (june 5th vs september 1st) - can rank on which is earlier or later but cant rank it with zero value (january 1st isnt the start of the year for everyone) therefore its ordinal if youre measuring early to late
what makes a good measurement
· has to have a definition
· need to clearly define what youre looking for (hard to define certain things like literacy or happiness, intelligence, health, quality of life)
· many variables can be defined in more than one way (city size) (pop. size)
· some variables are so complex that we cant determine a discrete answer so we use a mearurment to determine meaning (iq - intelligence, literacy test - literacy)
· want a definition/measurement that is valid (height is not a measure of intelligence)
· Next slide
· reliability - how much do my measurements differ from time to time if you measure the same object/individual (if you measure someones height, then they grow and you measure again, you have less reliability) - you want a reliable measruements
· bias - bias refers to consistency off the mark
visualizing measurement process
· want an unbiased and percise measure
· you want multtiple measurements with consistent accurate responses
· there are variablity in measurements
variability across measurements
· variability across time - something can change in that time frame
· natural variability across individuals - everyone is different in certain respects
· we use statistics to account for variability
avoiding bias
· one sided statement - "if it increased oppourtunities for educating Thunder Bay citizrns, would you favor or oppose a tv transmitter on the sleeping giant"
· introduces only a positive with no negatives theres a deliberate bias
· in order to get rid of bias you need to introduce both sides in the statement (example do you agree or disagree instead of just asking one)
· example of avoiding emotion words - ending your life vs the word suicide - suicide is a much more negative word than ending your life and shows people will respond differently on the words chosen
· avoid emotional words like suicide, or forbid (overly controlling)
· dont use jargon (slang like wtf or overly complex words that most people wont know unless theyre experts)
· unnesseray complexity - dont use double negatives (dont have no) 
· avoid questions that ask about 2 things because some people will answer 1 and others will answer the other 1 (if need be, split them into 2 sentences)
· simplify questions. if you disagree, then what are you disagreeing about
survey structure
· question order is important - the 1st question asked sets the tone for the rest of the survey (gets you thinking about the issue)
· example how worried are you about skin cancer
· how often do you think about skin cancer
· the order of these answers may ilicit different responses
· open and closed questions
· open - you fill in the answer (may misinterpret the question and give a wack answer that gives no value in what the question was asking)
· closed - multiple choice answer (you may miss important options that arent represented)
· can have opened and closed questions (multiple choice and then an "other" option)
· in a survey give the option for other in a closed question
people dont always tell the truth
· dont  want to give an answer that is socially unacceptable
· balance the amount of yes and no options (1 yes , 5 no options makes it seem like no is the correct answer because you have more options as to why you answered that)
· respondents may not know shit and just guess an answer (we dont like to show that we dont understand)
Sampling
· if prof wanted to know why students were in course
· population would be everyone enrolled in the class
· sample would be only the kids who come to class because prof doesnt see kids who dont come
· you would need to determine if there is a difference between students who come and dont come in order to determine if the sample represents the population
· you always want the sample to represent the population
Simple random sample (SRS)
· once youve chosen how big a sample you want, every possible individual in the population has to have an equal chance of being selected to be in the sample (no restrictions on who could be in the sample)
· easiest way to get a representitive sample because its random (you sample the variability quite well)
Other sam....
· stratified random sample
· break the population down into groups based on specific characteristics and then randomly select from those seperated groups
· what are the benefits?
· important differences in each group that are captures
· you know you will have representation of each characteristics (sub-groups) in the sample
· cluster sampling
· break the population into regions
· Measure all individuals in the region you select
· you're going to miss entire regions that are part of the sample and they may have significant info
· dont always think about humans in these samples it can be other shit (plants for example)
· sytematic sampling
· select a  starting point
· select an interval to select an individual (for example start at the second person and then sample every third person)
· if ppl are lined up with friends, you might get more variability
· more efficient than doing a census
poor with sampling plans
· poor sampling frame
· group you take it from doesnt represent poulation (left out important component)
· low response rate
· not much you can do when people dont respond
· self selected samples 
· people may be opinionated or interested in the topic
· if given a question on lindsey lohan and you could give a fuck about her you probably wont answer and your sample is only lindsey lohan fans and not the general population
lecture 5?
Variables
· something being studied that can take on different values
· response variable - dependent
· response variable can also be called outcome variable
· explanatory variable - independednt
types of study
· case control study
· typically used in health research
· need a control group
observational study
· you can claim an association of the variables but you cant prove the cause because you did not manipulate a variable
· confounding - cant seperate effects of variables (cant seperate the variable of caffeine on suicide risk)
types of study 2
· treatment - levels means you can have more than one explanatory variable (example. enviornmental stimulus vs reaction time - there were different lighting conditions low flourescent, high florescent, sunlight VS, different music classical, rock, none. 3 variables vs 3 variables (3x3) = 9 treaments
· combination of variables
·  (examle. - using a laptop being distracted vs using a laptop no distractions)
· unit - subject, participant, object experiencing treatment

Interaction between variables
· its not straight forward how music being playe was effected by sunlight
· the effectiveness of music type depended on what type of lighting was present
key principles of experimental design
· replication - repeat experiment for a bunch of different people within same study (same study does not mean doing the study over, it means repeating the same things WITHIN the intial  study)
· randomization - you do this once you have your sample not before
· randomly assign your sample participants into different groups
· avoid bias - in a medical study you may put the people who are sicker in the treatment group and the results are biased
· acheive homogeneity - by random;y assigning it means any variation you have in the population will be represented in the experimental group and the control group
· you dont want all males and all females in seperate groups 
· in homogenetity you want each group to be similar except for the variable of interest (treatment vs non treatment)
randomization
· completely randomized design - subclass of randomization
· take our sample (60 students) - then randomly assign them to 2 different groups (randomization)
· replication comes because theres 30 students in each group, if there was only 1 particiapnt there would be no replication
· control - keep other variables constan to investigate the effects of one
Blinding
· memory task to increase intelligence
· intelligence was tested on cognitive theory
· had participants play computer game where shape on screen and then asked if this thing was related to something from 3 screenchots ago
· ran this test
· gave them questionare related to intellifegce
· in order to test whether computer was a valid test they had to compare it to something
· only gave treatment to one group
· participant expectation plays a huge role in an experiment (placbo)
· blinding - make the researcher or participant blind to what the research is (they dont know if theyre getting a drug or a sugar pill so they respond as honestly as possible)
· number of ways to do this
· use coded date (given a number and researcher doesnt know anything about what group or what the participant was given they just analyze the data first and group them later)
· use placebos - idea that something is working when it really isnt doing shit (sugar pill will report improvement even though theres nothing in it)
· you cant always be blind - (verbal therapy treatment vs no treatment - theres no way to blind this, people know if they had treatment or not)
Blocking
· randomized block design
· in this case you want to take your sample and break it into groups of stuff they have in common, then break them into a group vs control group
· block is based on some sort of similarity
· maybe what year the student is in will have an effect on how they study so when seeing if practice tests work we could block students into 1st and 2nd year students (they all have a similar characgteristic in their block being their school year)
· then you breack the blocked group into two  groups and then replicate the experiment (if there was one student there would be no replication)
· you can block at the level of the individual or experimental unit? example
· you can also do blocking where you take every individual and apply treatment, then no treatment? this way everyone gets treatmetn 
· problem with this is the second time you do the experiment you may be more experienced at what is being tested and be better at it - therefore you have to randomize the order of experiment and control
· ex. one person does experiment then control, other person does control then experiment and that is randomized
· Matched pair design in blocking 
· first you block units based on similar characteristic
· then you expose unit to both treatment and control in a random order
· for example testing caffeine on iq you would need to have person drink coffee and do iq test. Then test them without coffee and do iq test
· in this case the unit is exposed to both the treatment and the control but the order of which the unit does the experiment can afffect the results so the order needs to be random
Comparissons
· 
lecture 6
what is ethics
· treatment of human and animal
milgram experiment
· study done on memory and learning
· instructions are given to instructor to demand the participant go on
· 60% of people were willing to go to the most dangerous shock
· highly stessful
· unethical
· provides shocks for getting wrong answers
· does not let participant to quit
· posted an ad to give 4 dollars for an hour of time
research in canada
· research ethics board
· have one in canada
· how do they evaluate if a study is ethical?
· they all work in compliance with government standards
Tri council policy statement
· came together in 1998 to form ethical standards (CIHR, NSERC, SSHR)
· whether something is ethical or not is respecting human dignity
· the 3 core principles that have to be justified to prove the study is ethical
· 1. the people arent objects and are free willing in their participation
· 2. loking out for the participants health (mental, physical, emotional)
· 3. justice - treat all participants equally and fairly
risks and benefits
· trying ti minimize/eliminate risks and maximizes benefits
· ecomincally at risk in a study - if theres a risk participant may get fined for breaking law or doing some shit. if person takes day off work to do study may lose money
· social risk - reputation of participant after experiment
· benefits
· if study is on nutrition maybe you get free food
· you can get paid for research
· indirect benefits
· doing an experiment may change how community or government acts and that is not directly towards you but could possibly benefit you
· are the risks over and above what experience would experience in regular life?
· if you give a walker to old ass people to improve falling
· maybe the risk from the walker may be as risky as the old ass person using their regular walker in terms of falling
consent
· free - individual is free to make the choice and arent forced or pressured to participate
· informed - understand purpose of reasearch and potential risks and benefits
· ongoing - able to drop out at any time in study
· what must be included
· need to be told purpose of study
· need to be told what is expected,
· need to be told risks/benefits
· need to tell people alternatives
· testing a drug on depression but tell participant they can get treatment without the drug elsewhere
· this way they dont feel pressured into doing the study
problem with obtaining consent
· if theres too much info, participant may not read shit
· 1. unusualy attracitve incentive 
· lots of money may add pressure for person to participate
· may comprimise free consent
· 2. authority/ power relationships
· may obligate you to do something out of feeling pressure
· if a boss is asking you to do shit you may feel your job is at risk
· 3. undue influence
· not about power or relationships but just feel influenced to do it
· i.e. if all your friends are participating you may feel obligated even though theres no real pressure placed upon you
· individuals may not have capacity to consent
· children may not be capable of evaluating benfits/risks in study 
· you may have to ask a legal guardian or care provider for consent if the individual doesnt have capacity to give consent
· still have to ask the participant though (cant force an unwilling child to participate just because parent said yes
deception....
· sometimes you have to deceive oarticipant or amount of info in order maintain integrity of data
· how much deception is too much?
· observational study...you may not want to tell people you're watching to not influence behaviour
· if you tell people theyre in placebo group, they know nothing is gonna happen. although you do have to tell them there is a placebo group in the experiment
· dont have to tell which group but participant does have to be informed there is a group
· critical inquiry into an organization
· if theres a study on abuse in the workplace you cant tell the boss thats the study, because then all the abuse will be hidden for the whole thing. although you can talk to the participants and tell them the intent and how its going to be kept confidential
· dont always have to get consent from the orginization 
· dealing with minors
· need parental consent but what if youre dealing with women 14-18 who are on birth control. they may be going to the clinic because its there own choice and they dont want to tell their parents. by asking parents, it would invade on the confidentiallity of what the child is doing. often times you can get around parental consent when confidentiality of child is at risk
· debreifing - often with deception in a study you have to debreif at end of study or as soon as you can and justify why the decpetion was there. you also have to give them the freedom to withdraw even after the end without pressure or anything else.
privacy and confidentiality
· when youre collecting info from an individual you are creating a relationship of trust and confidentiality betweeen the researcher and the participant
· privacy - your shit is free from being interfered by other individuals
· confidential - info is not linked to your identity
· different than anonymous
· anonymous - nobody anytime anywhere knows your answer belongs to you
· confidentiality means there are links to your data but they are not ever to be shared
· when is it okay to breach confidentiality? 
· if theres serious legal shit involved, court may demand release of info from a study
· research group HAS to support the fight for confidentiality if it comes to it. 
fariness and equity
· fairness - treating ppl equally 
· equity - doesnt mean equal - it just means equitable distrbition of costs and benefits of the populatuon
· ***look in text for difference
· justice 
· who youre gonna include/exclude from asignment
· if doing study on depression and researcher depressed people
· maybe they are only there because they want to get better and feel pressure to do it whcih violates their free consent
· maybe theyre in a state of mind where they cant concoiusly decide if its a good idea to do the study
· maybe you have to avoid vulnerable grooups when finding particupants
· when is it bad to be equitable
· maybe the question is too hard for people who are illeterate to understand so they need easier wording to understand the question while educated people could understand the intiial section (not equitable if 2 different questions) 
· problems with avoiding vulnerable sectors of society ...
· you may not get specific results if you dont test on them
· i.e. if a medecine is out there and pregnent women are affected, you could argue that this was because  the vulnerable sector (pregenet women) were not tested on and there was no info on how it would affect them
Monkey drug trials
· monkeys were allowed to take mad drugs at their own motive (self administrated)
· some fucked up shit happened but we have lots of info on those drugs now
research on animals
· in order to do shit like the monkey experiment , you have to demonstrate how theres no alternative and the information is really important to humans in order to justidy the experiment
· aminals samples in this case are small so not many are affected
· you need to put them down in as little painful way as possible
can animal testing be generalized
· thalidomide was fine in testing on animals but they didnt test vulnerable sectors (pregnent animals) and limb deformalities happened when human women gave birth
· can you use animal testing to generalize for humans?
· you could say it was no good because you didnt get the info needed or you could say you just need more intensive study on the animal (pregnenet animals) to get the info
· they went back and tested pregnant animals and it showed same results as in humans
Clinical Trials
· ppl that might benefit from medical interventions are tested on
· may be observational (no manipulation of variable) or experimental (manipulate variable)
Clinincal Trials
· phase 1: test treatment of healthy participants so you can see right away if theres side effects and healthy people have the greatest ability to cope with these side effects
· phase 2: looking at safety/effectiveness
· increase in sample size
· start to randomize subjects into treatments (intervention) and control groups (if experimental experiment)
· phase 3: multiple sites - threrefore you can rule out if its a local thing or any other factor affecting it
· phase 4: effects on subpopulation after its been release
· i.e. shit can get pulled off the shelves because of effects in certain people
· theres a clinical trile at western on aids
· phase 1 had 40 subjects because they dont know the risks involved
· only hiv positive volunteers because they dont want to give HIV to healthy person (did it on HIV pateients because theres a lower risk involed) not sure if importan
Assurance of Data Quality
· experimenter effects - influencing the response of a subject
· enviornment effects - stressful or other factors?
· personal, political, financial motives - 
· decisions relating to missing data - sometimes theres blanks somewhere. do you throw out the whole survey? you have to know why data is missing and what to do
· typos during data entry - obvious
· research misconduct - manipulating data to make it fit what youre interested in
· thats what i want to say - get statistics to prove what im saying
fair reporting
· selective exclusion - often times studies will only pick out and report the stuff that has interesting outcomes when it is just 1 thing
· misinterpretation of data - give info then conclude things that dont make sense
· altering data - fake results of data - making up results to say youre the first person to do something
· withholding data - suggests medecine is effective, its unethical not to release this to community
· abuse of peer review - know data wont be subject to a good peer review 
· - ppl trying to publish they cloned stem cells 4 days after submitting it to a journal and they find theres problems with experiment happening too quickly. problem in striving to be the first person to come out with something
· publication bias - publisher publishes something that seems significant because people love to see research that has found significant results
·  absentee or unengaged authors - ppl trying to make a name for themselves by putting their name on an article that they werent involved in (unethical)
take home message
· ethics isnt just a one time deal, its an ongoing process
· use policies  in research based on value of human dignity
done midterm
(next pdf on summarizing data
Lecture 7
the data
· need to summarize it
· using quantitative data
measures of center
· array - technical term for organized list
finding the median
· put all of data in ordered list
· in odd...
· n(number of data)+1/2 to find middle position if theres 29 numbers (29+1)/2=15 the 15th will be the median
· even...
· take 2 middle numbers and find average
quartiles
· divides data into quarters (4 equal sized groups)
· 2nd quartile is median
· 
finding quartiles
· if odd..
· in order to find quartiles find median of all data (divides into half) - then find the median of the newly formed haves (upper and lower) - (divides into quarters)
· if even...
· cant do same thing because we created the median and is not a true value in the data set
· our median was the mean of the 2 center points
· to find q1 and q3 you find the mean of the 2 center values
· 2, 2,3,3, 5,6,7,9
· the median is (3+5)/2 = 4
· the 1st quartile would then be( 2+3)/2 and 1st quartile is 2.5, 2nd is 4, third is 6.5 (same process but for upper half)
· what if we wanted 95% of the data below it
· need to divide into groups that could break group up into something that could measure below 95% (could break quartiles into 5 groups of 5% and get 95 % from that)
· quartiles represent percentiles (25 percentile, 70 percentile) 
measures of spread
· amount of variability
· range - max - min
finding the range 
· even if the ranges are the same it does not mean that the data is very similar
· males have higher values than females even though the range is the same
· males have more outliers as well
· when you have really small and really big outliers, the range doesnt tell the whole picture because outliers fuck it up
· this is where variance come in
· variance is on average how far off something is from the mean
· [sum of (each score - the mean)2] /number of total scores 
· [image: ]
· standard deviation is square root of variance
· hard to interpret squared data in variation to get rid of negative numbers so you square root it and get standard variation
· standard deviation are less susseptible to being inflated or deflated by outliers than range is (still affected but not as much)
5 number summary
· 1. minimum
· 2. 1st quartile
· 3. median
· 4. 3rd quartile
· 5. maximum
· showed on a scale
· mean is not showed on this
· 50 % of data lies in middle (between 1st and 3rd quartiles)
creating a boxplot
· 1st step is put a min, then Q1, ???***look in text
outliers
· need a rule to say whats inconsistent (what qualifies as an outlier)
· called interquartile range to do this
· IQR = q3 - q1 how spread out the middle 50% of the data is
· values 1.5x IQR from Q1 and Q3 are outliers (attaching to each end of quartile)
· IQR = 112 - 74 = 38
· 1.5x38 = 57
· Q1 is 74
· 74 - 57 = 17 (anything below 17 is an outlier)
· Q3 is 112
· 112+ 57 = 169 (anything above 169 is an outlier)
· but we cant just assume these numbers....we want one that is an actual value in the data point
· the lowest value we have is 50
· end lower whisker at 50 ( that variability thing like in phys fitness apprasil)
· on upper end neaest one we have is 156 (stop whisker at 156)
· the longest the whisker tail can be is 1.5x the quartile but you need the nearest actual value
· we have a value of 170 that is beyond the outlier box
· any value beyond the whisker you can represent with a star and its recognized as an outlier
· (for these values go back to male and female data points)
· our whiskers will always end on real data points
side by side boxplot
· who had the best seasons ? the worst?
· B had the best season because the proportion of their seasons are on the higher end of scoring (higher on 3rd quartile than 1st)
· D had the worst for opposite reason of B
· who is the most consistent
· E was more consistent (boxes are closer to the medin)
Histograms
· give us a way to start talking about distribution
· for quantitative data
· histograms work for quantitative data because theres no gaps between data (0-20, 20-40)
bin size matters
· part of doing a historgram is how do you group the data (how big are the bin sizes?)
· what would the data look like if they changed bin size?
· top right is good because theres no blank columns and still represents overall picture
· want to show as much about the data set without the "noise" (blanks)
descripters of shape
· symmetrical 
· modality 
· refering to mode (how many frequent modes are there in the data set)
· skewness 
· unequally distribiuted
descripors of shape
· bi modal - 2 major humps (not just individual columns)
· left skewed - data sort of tails off at left 
· right skeewed  - same shit but right
though of question
· what else would you like to see
· outliers 
· the mean takes into account every single datat point and can be skeweed by outliers
· when you have outliers, median will give you better representation than mean
· might want to see a frewuency distribution
summerizing data 2
Time Plots
· box plot doesnt give you actual data plot but time plots do
· if something is a change over time you use a time plot
scatteplots
· used to show two quantitative variables and how theyre related
why bother with distributions
· want to gentalize data
· use data from a sample because census is too expensive and time consuming
· want to speak conceptually about something but you need data - create models about data
distribution
· density histogram - if you added the sum of area (l x w) of each bar it would equal 1
· good because you can calculate the area of a bar and determine what percentage it is (by dividing the area by 1)
density curves
· models try to explain a phenomena
· if we know the sum of the area of all bars are equal to one, we can make a curve based on what the data frequency should be
· all the area within the density curve should equal 1
· if you shaded in everything under the red line (density curve) it would equal one
· ****look in text at this for what its good for
density curves
· when data is skewed, the mean becomes a different value from the median because large outliers tend to pull means towards it while medians become resistant to it
· if mean is left of the median its a good indicator that you have left skewed distribution (not certain but good indicator)
normal distributions
· a bunch of distributions that have defining characteristics
· they are symmetrical
· unimodal
· tails decrease towards 0 on both sides
· the way you distinguish between two normal distribution is based on 2 values
· mean
· standard deviation
· N means normal distribution and variables in brackets gives you info on the mean and the standard deviation
· i.e. N (0,1) or N(100,10)
the empiracal rule for N
· when you have a normal distribution with values of mean and standard deviation, the area under the curve is very consistent
· example N (100,10) 
· by going 1 S.D. above mean is u=1o (100+1(10))=110
· in normal distributions, values at each standard deviation is very predictable
· area between +/-1 SD  about 68% of values are enclosed in there
· area between +/2 SD: 95 % of values lie in here
· area between +/-3SD : 99.7 % of values lie in here
· these percentages are the empirical rule
· 1`	
standardized score (zscore)
· taking a value from a normal distribution and expressing it in terms of a standard deviation
· standard normal distribtion is N (0,1)
· any normal distribution that isnt that value is not a standard normal distribution
· z score = (value-mean)/S.D.
· tells you how many standard deviations away the value is from the mean
qualitative data
· what is the median for gender
qualitative data summaries
· bars are not histogram why
· big difference is histogram is only for quantitative data while bar graphs are only qualitative data
· histogram shows numbers on a scale 0,1,2,3 there are no gaps between it is either one or another. there ARE gaps on a bar graph 
· on a histogram you can reorder numbers its always on a scale like 0,1,2,3,4 and on a bar graph it doesnt matter the order of the categories because its qualitative (math, science, business.... doesnt matter what order you put the categories in)
misleading graphs
· 1. how mihgt the graph be misleading? 
· 2. what might be the reason for having this misleading graph?
· 3. how could you fix this graph to make it fair?
· facebook 
· skips February to make it look like a bigger increase
· inconsistent intervals
· should be expressed in time plot because you get a feel for change and not necissarily values
· if bush tax cuts expire
· makes it look like increase is huge because of the scaling but its only a 4.6% difference
· makes it look like its 10 times more because of the height of bars but its really not
· conflicting polls
· its almost 200 fucking percent which doesnt make sense
· darker colours look smaller than lighter colours so the green ones look bigger even though its smaller
· rodney has a higher pew but lower gallup, (would never pick this up on the thing given)
· smokers vs non smokers
· different scale on each side of graph
· trying to make it look like smoking isnt that bad
· tabacco cash...
· colours on map dont even match
· summer olympic
· medals are not representitive of actual values
· cost of gas
· last YEAR to last WEEK to CURRENT
· intervals are inconsistent
· unemployement rate
· 8.8 on left is lower than 8.6 on right
missed week 
oct 29 my nigga
data class sizes at western
· study at university categorizes class size
· what does the data they collected look like
· what does the data look like? tics on a sheet
· what can you do with the data? all you can do is summarizr these with frequencies you cant really take S.D. or any of that shit because its just tics, ya dig?
contingency
· one variable in header and one variable in the row
· shit in the middle summarizes your data
· row totals and column totals are called marginal distrubutions 
· if you added all the totals in each they would both equal 2794
marginal distribution
· focusing your attention on one particular variable
· marginal distribution is transcribed in one column
· difference is its only one quantatative variable not two now
· absolute frequency - taking the values
· relative frequency - percentage out of 100
conditional distributions
· looking at the distrrubution of one variable for the value of another
· i.e. taking first year class size (distribution) for the value of another (column in another graph in your marginal or contingency distribtuion)
· what are the chances of being in a big class? better to decide this based on what year you're in because it changes a lot per year. thats why for this question you would use a conditional distribution
risk
· dont have to associate the word risk as a negative thing, just the term we use to determine the probability, proportion, or percentage
· rish of being in a large class? 
· number of occurances - 97 (look at contingency table slide to undertant)
· total number is 2794
· 97/2794 = 0.035 or 3.5% risk of being in a laarge class
· risk of being in a medium class?
· 61 to 100 is 300
· 100 to 250 is 242
· therefore number of 61 to 250 is 542
· 542/2794 = 0.194 or 19.4% risk
· risk of being in a small class in first year (less than 30)
· take the number of small classes in 1st year out of all the classes in 1st year (important to take the right column in calculating risk)
· 120/360 = 0.33 or 33% 
variations on risk 1
· relative risk - interested in the risk of one procedure relative to another one (procedure A vs procedure B)
· all the relative risk does is express the risk of 2 categories as a ratio (risk of one group divided by risk of the other group
· the group your comparing it to is a baseline risk (not taking the treatment)
· i.e. procedure vs no procedure
· if theres no baseline you just compare it to some other group
· example RR of being in a small 4th year vs risk of 2nd year
· need to know risk of 4th year and risk of 2nd year)
· 4th year risk is 423/524 = 0.78
· 2nd year risk is 524/1114 = 0.47
· relative risk is 0.78/0.47 = 1.66
· 4th years have a risk 1.66 greater than that of 2nd years
· relative risk is good at comparing variables
variations on risk 2
· increase in risk - comparing risk in one level compared to risk level of another group (baseline)
· increase in risk of being in a small 4th year class over 2nd years
· need the change in risk
· risk of small 4th year class is .76
· risk of small 2nd year is .47
· change is risk is 0.76-0.47 = 0.29
· increase in risk is 0.29/0.47x100% = 62%
· taking the change and dividing it by the baseline group (what youre comparing it to) then getting a percentage
· if you know relative risk, how can you get increase in risk from that number?
· subtract 1 from the number and multiply it by 100%
· (relative risk - 1) x 100%
· 1.62 - 1 = 0.62
· 0.62x100% = 62%
· deiyou go my nigga
cautins with risk and odds
· risks and odds are often misunderstood
· i.e. drinking 2+ sodas a week will increase risk by 85% compared to nondrinkers
· this would be an example of increase in risk
· should you stop drinking soda?
· whats your baseline?
· remember component 7
· risk of pancreatic cancer ifor non drinkers is 1/4500 (sooooooo rare)
· risk of pancreatic cancer for drinkers is 1/2500 (still rare as fuck)
· people give you relative or increase risk values to make it seem huge because theyre big numbers like 82% but in reality is not that significant
· need to look at the baseline
example: smoking and mortality
· smokers and non smokers
· recruited subjects and then 20 years later recorded whether they were dead or alive
· relative values show smokers are less likely to die
· they were missing age group as a key part of their data
· percentages at bottom give you percentages of death in a given column
· higher percentage dead in every category
· age is a lurking variable (influencing the relationship)
· most people who died were old as shit when the study started
· this study had more to do with age than smoking status
· this caused a reverse in the nature of the relationship because so many people who were non smokers were old when the study started
· this is caled a simpsons paradox - when you look at each group seperately (each age group) compared to the whole (all age groups combined), the data reverses
· simpsons paradox can also be from quantitative variables but its less frequent
· if your info doesnt make sense based on the knowledge you have, maybe its simpsons paradox
cautions with risks and odds
· suppose the study was changed to the lower chart
· looked at smokers and non smokers and looked at whether theyre dead or alive
	
	Dead
	Alive

	Smokers (46-74yrs)
	100
	300

	Non smokers (35-45yrs old)
	50
	350


· smokers is 25% risk and non smokers is now 12.5% risk
· not only are smokers smokers, but theryre older too
· the effect may be smoking or aging
· because we cannot determine which variable caused the response variable (death) to become more prevelent, we now have cofounding variables
· theres nothing you can do to seperate these values
· if you can seperate the variables then the one variable was a lurking variable
· difference in lurking variable and cofounding variable is that you can seperate and control a lurking variable, you cant with a cofounding
odds
· what are the odds that a 1st year student is not in a large class? 
· how many classes arent large compared to number of classes that are large
· in conditional distribtution you look at not large classes (less than 250ppl)
· things that fit the category youre intesrsted in / things that dont fit the cateogry youre interested in
· 307 not in large class/ 54 in large class
· odds are not divided by the total, theyre divided by the amount of things you dont want
· now you know
· and knowing is half the battle
· duty
· haha i said duty
· reduces to 5.7:1
· an odd is a ratio expressed as a number to one
· a large class is a 2nd year class
· 2nd year large class/large classes not in 2nd year (1st,3rd,4th)
· 39/59
· 0.66:1
risks and odds
· 1. whats wrong with this fucking shit?
· theyre expressing this example as a risk not odds
· the odds would have been 1 to 9
· how the phrase is expressed will tell you the odds
· i.e what is your odds of gettting pnemonia vs whats the odds of not getting 
· comparing first stateted one to 2nd
· 2. 
· a) 15 to 1
· b) 1/16 
· 1 to 15 means theres 16 people in total so for risk you need to account for this
relationship between risk and odds
· you can get risk and odds confused
· there is a relationship between the two tho
· the difference between risks and odds get closer to eachother as you see a higher total
· as the risk of the outcome becomes smaller (i.e. the outcome is rare), the risks and the odds appear to become closer to eachother
· how might somebody abuse this relationship?
· media cunt-faggot would use the words risk and odds interchangably to make the data seem greater or lower (more or less significant)
· media cunt-faggot would use the odds in case one instead of risk because the value is higher and seems more significant
· because of this relationship at very low odds, people use these terms interchangeably but they are two different terms
· ask yourself if the odds will make it look bigger than the risk
variations on odds
· ratio of odds for two categories
· what is the odds ratio for small class? (small is less than 251)
· odds for 2nd yea 1075/39 = 27.6:1
· odds of a 1st year small class
· 307/54 = 5.7:1
· 27.6/5.7 = 4.8 odds ratio
· the odds of a 2nd year small class are 4.8 times those of a 1st year class
risks are always relative
· from a large perspective all risk is relative
· dont think about risk by itself, you need to think of that risk relative to everything in your life
· all these diseases are competing for your death
· every disease has its own risk and you compare it to the percentage to other risks
probability
· probability means likelyhood or chance 
· we calculate probabily with a number of definintions (2 different)
· relative frequecny
· classic way of probability
· long run relative frequency of something occuring 
· calculating RF 
· look for a theoretical value
· assume a 6 sided die has a fair chance of any given face
· we would say probability of rolling a 4 is 0.167 (1/6)
· 2nd way to calculate relative frequency is look at a large number of trials and make an assumption based on the results
· i.e. uwo wins 35/50 games so probability of winning is 35/50
relative frequency interpretation
· y axis is proportion of heads flipped
· outcome of any flip does not affect outcome of next flip (independednt)
relative...contd
· 2. define the probability of an outcome as the value that it settles on after many repeats (long run not individual)
· 3. knowing outcome of 1st flip doesnt affect probability of next flip
· 4. we dont know whether we get heads or tails on any event, just the probability
linking frequency and probability
· relative frequency can be related to probability
· continous values - infinetly measured
· random variable means you dont KNOW the outcome till it happens
· if you chose a student randomly from the class you sdont know theyre height till you pick them out
· theyre height is a random variable
· if height is a continous random variable that we can measure on a distribution curve, we can determine probability of picking somebody who is at a certain standard vartiation of height
linking frequency and probabilty
· same shit except it is discrete
· need a random discrete
· picture on the right is showing all possible values
· most frequent result would be a 7
next slide
· relative frequency interpretation of probabiluty
· if you know probabilities for variables you can find out more interesting shit
probabilty rules
· rule 1 probability is always between 0 and 1
· 0 is certainty itll never happen
· 1 is certainty itll always happen
· something that happens 50% of the time has a probability of .5
· rule 2 sum of both outcomes must equal 1
· only for complementary events (means 2 possible outcomes like heads or tails)
· i.e. loaded coin question
· probability is 0.6
· (next slide)
· rule 3 
· only for mutually exclusive events
· mutually exclusive means cant happen at the same time 
· if you flip 1 coin you cant get a heads and tails at the same time
demonstarating rules 2 and 3
· this example cant happen simoultaneously 
· means its complementary and mutually exclusive which means we can apply rule 2 and 3 to it
· rule 2: P(x) + P(y) = 1
· rule 3: P(x or y) = P(x)+P(y)
· rule 2 doesnt haave to be 2 events if the thing is also mutually exclusive
· 1) 0.0833+0.0556+0.0278 = 1667 (10,11,12)
· 2) 1 - 0.1667=0.8333
probability rules
· rule 4: i.e. flipping a heads on the first go doesnt influence the results of the 2nd go (independent
· knowledge of an event doesnt affect probability of another
demonstrating rule 4
· these are independent 
· probability of gettingna  sum greater than 9 and a head
· = (probabiity of getting a sum greater than 9) x (probability of a head)
· P>9 = 0.1667
· P(H)= .5
· 0.1667x0.5
· 0.0834
probability rules
· rule 5: if one event is a subgroup of another event, then that event cant be higher than the original group
repeated trials
· doing the same experiment mutiple times
· repeat until we get success
· anything else is a failure
· assume that probability of success (p) is constant across all trials
· assume that each trial is independednt of others
cumulative probability
· probability of soemthing happening over a bunch of trials
· probabilty that 2nd kid has sickle cell and first kid doesnt 
· probability of first kid non affected is 0.75
· probability of 2nd kid affected is 0.25 (obvious)
· (0.75)(0.25)
· =0.1875
· probabilty that one kid is affected if they have three kids
expected value ('expectation')
· all it really is an average
· ***??? missed
· probability of rolling a 7 in 2 dice experiment will be most likely outcome and will carry the most weight in the esxpected value
expected value
· 6 possible outcoems of die
· if you roll a 5 you win 20 bucks and roll a 6 get 30
· cost 10 dollars to play
· calculate net amount of money not just the prize
· probability is dice (6 sided)
· average is net money (number were interested in)
· we add all thse PiAi together and results are EV = -1.67
· long term probability is you will lose 1.67 dollars a game
personal probability interpretation
· strength of you belweif
· based on beileif no real calculation
· should be coherent (probabilities cant contridict one another)
personal prbabilty interpretation
· no reseoanble relative frequency (you dont believe these match you)
· i.e. divorce is 1/2 but you dotn beleive that applies to you
Probability II
psychological factors
· have potential to be misguided 
· theres more than these 7
availibility heuristic
· we judge probabilities based on how easy or similar events are to recall or imagine
· what is more common breaking a leg or arm?
· if you know more people that have broken a leg, then you would say that breaking a leg is more common than breaking an arm
· might judge how probable events are based on how likely something is to happen based on how somebody could break either bone in different situations
· problems are that probability based on experiences do not always represent probabilities that exist in real life
· just because you can imagine something happening frequently, does not mean that other things are more probable to happen
anchoring
· assign probability to the event be anchoring a starting value
· E.g. Is the diameter of the moon more or less than (blank) kilometres?
· half were given 2000km and half were given 4000km
· the people  who were given 4000km answered a greater number in the 2nd question
· What do you think is the diameter of the moon, in kilometres?
· people created an anchor based on distance to the moon to what the diameter of the moon was (similar events)
· the anchoring effect tends to be stronger when numbers are really extreme
representative heuristic
· probability that some object belongs to another class of objects
· i.e. jim is tall and muscular and drives a flashy car, and lives in a bigass house
· is jim more probable to be an athlete or a lawyer
· probably would interpret athlete because you group tall and muscular (one object) with another class of objects (athletes)
· you could interpret it either way but it just shows you judge the probability of something by this concept based on it belonging to another class of objects
· one of the reasons that we rank a subset higher is a conjuction fallacy (look in text on page 324)
· i think it means rankking subsets of probabilities higher than the group it belongs to (which is impossible)
forgotten base rates
· were given new information on a topic and focus on the new information and ignore the prior information which is important
· example experiment
· took 100 character police sketches
· told them 70 of the 100 were lawyers and 30 of the 100 were engineers
· then they told them the opposite for anotehr 100 people
· they showed a character sketch to both groups and asked what is the probability he is a lwayer or engineer
· both groups ranked the probability of guy being lawyer or engineer as 50/50 when given a description of the person
· they completely ignored the police sketches they were shown because they were applying representive heuristics to the description instead of what they were told was proable by the experimenter
· if you have base rate and specific set you should use both but people tend to only focus on the one theyre given
· if they are given both they tend to focus on the specific set instead of the base rate
certainty effect
· we tend to chose certainty (100% or 0%) over something that has uncertainty, even if that expected value is higher
· i.e. living for 30 years with 80% probability you live though treatment vs 18 years with 100% probabolity you make it through treatement
· expected value (A) = 0.2(0) + 0.8(30) = 24 years
· expected value (B) = 0(0) + 1(18) = 18 years
· expected value for 1st one is greater (24 years) compared to 18 years in 2nd treeatment even though the 1st treatment is uncertain, from a rational stand point it makes more sense to go with A
· reducing from 20 to 15 percent is the same as 5 to 0 percent but people tend to chose 5 to 0 because it leads to certainty
Optimism
· we tend to rank ourselves above average on good categories and below average on bad categories
· this is statistically impossible because we cant all be top tear
· to have an upper value you have to have a lower value (50% above average and 50% below average)
· when you're making decisions in life we tend to underestimate negative outcomes happening (i.e. im a good driver one drink wont affect my ability to drive)
Overconfidence/Reluctance to change
· we tend to be overconfident about our decisions
· IM 100% CERTAIN ABOUT THIS
· this statement demonstrates your overconfidence because you are infact noy 100% certain
· we are also unlikely to change our opinion
· tend to ignore shit that contradicts our opinions
· there is evidence for safe nuclear power operations but we are overconident that there is a huge risk in nuclear power because of what happened in Chernobyl
· to avoid this, purposely try to list things that may oppose your opinions
· this tends to decrease our overconfidence and this also makes you more likely to change your opinion
why should you care
· these fallacies we discussed, EVERYBODY commits from time to time (its human nature)
· our docters that treat us are subject to this shit too (may overestimate their certainty that you have something)
coincidences
· surprising concurrence of events, you think are connected in some meaningful way, but there is no connection
· it actually is likely that you have the same birthday as somebody in this class (99.999%) just based on the size of the class
· we tend to think its improbable but we are not good at judging probability
· 1.we tend to think coincidences are improabable but in reality it actually is probable (like birthday)
· 2. we assume that it is unlikely to happen to us but it actually is likely to happen to someone 
· maybe its unlikely that you share a birthday with somebody in the class, it is likely to occur to somebody
Gambler's fallacy
· the long run probability is based on repeated events
· gamblers fallacy is taking that long run frequency and applying that to short term events
· i.e. roulette
· what a lot of gamblers do that dont understand probability is theyll take what outcomes they saw previously happening on the roulette board, and pick the most frequently occuring outcome
· if you flip a coin 10 times and get 9 heads, heads is still as likely as tails on the next trial
· even if the roultette dude picks red because a lot of the last balls landed on red, it is still equally as likely to land on black for the next game
· common mistake in gamblers but casionos post latest results to try and suck you into gamblers fallacy
conditional probability
· what is the probability of A, given that event B has already occured
· you know something has happened, now find the probability based on that occuring
· example on slide
· to answer this create proability tree (next slide)
probability tree
· have one event, and then 2nd event in subset of 1st event
· correct assignment is positive for people with disease and negative test for people without diesease
· we can assign the probability for the events
· 99/100 dont have the disease
· 95/100 who have the disease test positive for the disease (conditional probability)
· 9/10 the test will show person is disease free so 1/10 the person without the diesease will be told they have the diesease 
· P(disease and testing positive) = P(diesease) x P(positive test and disease)
· = 0.1 x 0.95
· = 0.0095
· answer to question on previous slide is what odds for testing positive even though you dont have the disease?
· answer is 0.1
confusion of the  inverse 
· answer to 1st example
· what is the probability that a person truly has the disease if they received a positive test
· inverse of 1st question
· P(positive for disease and testing positive) = P(disease and testing postivie)/(testing positive) 
· =0.95/
· *****didnt get anything right dont listen to this
· probability of event B given A is different than event A given B
two way table revisted
· test pisitive and have diseae (0.0095) x10 000 = 95 people
· 95 out of hundred have disease
· ????********dont get
· can transalte probability tree to a 2 way table to make it more cleasr

Statistical inference
· trying to answer questions about a population
· we take a sample instead on censusing because its easier
· may be less variablility because size is smaller
· parameter is the word we use to describe a ppoppulation
· we take sample from population
· once we have a sample we use statistics to describe our sample
· letter with some symbol over top tells us were dealing w/ a sample
· statistical inference is trying to estimate parameters based on statistics collected from sample
estimatin parameters
· take a sample of 3 out of 100 players
· mean is 66.17
· need this statistic in order to estimate parameter
· how does the statistic compare to the true population mean
· maybe we took the 3 smallest players?
sampling error
· interested in proportotion of pop. wearing a pink shirt
· true population proportion that wears pink shirts is 0.5 but in sample its 0.625
· thats a 0.125 dif
· diffreence between population perameter and sample statistic is called ERROR
· its not neccessarily a bad thing its just a random outcome
· parameter is true value and statistic is estimate of that value and it differs from the error
sampling variability
· becuase of chance of who gets into sample and what their measurements are, any individual sample is likely going to differ from the true population parameter (unless we census)
for comparrison
· true mean (67.3) and true S.D. is (2.9)
· 6 samples from previous slides show statistics that are close to the true mean (parameter) and some are way the fuck off
sampling variablity
· variability of a statstic because of who got into to the sammpl
· to handle this variablity we...
sampling distribution
· just a distribution of sampled statistics
· all the possible values of the mean and how often it takes on that value
· take samples of size 3 (thats the size we chose for the sample) and then the distribution shows the sample means (average height of each sample group)
· most in this case end up with a mean around 30
· population distribution is distribution of variable and sampling distribution is re****missed shit
· Ux means mean of means (in sampling distribution)
· mean of the means is always equal to the mean of the population
· standard deviation of population dis. is related to standard deviation of sampling dis. 
· population distribution/(square root of our sample size) = standard deviation of sample distrubition
shape of the sampling distribution
· empirical rule for standtard distribution is that 68% will lie between +/-1 S.D, etc. for 2 and 3
· this can apply to sample means too
· 68% of sample means would fall between +1 and -1 S.D. 
· if our sampling distribution is normal or almost normal we can apply empircal rule for sample means
· sample means for sampling distribution is noraml if population distribution is normal
· bigger the sample size, the more normal the sampling distribution is (more than 30)
· rule for sample means: if your sample size is greater than 30, your sampling distribution of sampling means is approximately noraml
sampling distributions of proportions
· take population and are interested in proportion of something (biologically female)
· theres a relationship bewtween samp
· mean of sampling proportion is equal to true population mean
· p = female (proportion is .55)
· sq root of p(1-p)/n
· square root of 0.55(1-.55) divided by n
· if sample size is big enough, then shape of distribution is approximately normal
confidence intervals (CIs)
· estimation of a population parameter but rather than giving it as a single number we give a range
· interval estimate composed of two things
· interval
· estimated from our sample 
· can predict margin of error based on normal distribuition curve
· confidence level is a value thatsa  probability that the interval will capture the true perameter if we made a bunch of intervals
· we buikld our interval based on how wide the distribtuition curve is
how CI's work
· attatch a margin of error to value of p covers the true value of our proportion
· ****dont get this shit
· 95 percent of the intervals created will cross the actual value
· if you took 100 confidence intervals, 95 of them would contain the actual point somewhere on the distribution
· every once in a while you get the extreme, unlikely distributions (the 5%) just by chance
· the margin of error is based on the variability
· understand how this works not how to construct one
· never know if we catch the true parameter or not
interpretaion of CI
· interval is 65.2 to 69.4 expressed in brackets like (65.2, 69.4)
· means were 90% confident that the true mean heigh of soccer players lies on this interval
words of caution
· have to use use a random sample to make intervals 
· if you take a not-random samples (volunteers) or measurement bias, that means that we cant trust that the interval constructed is gonna be a good one
precision of CI
· the bigger your sample, the more precise the interval is (less margin of error)
· not as confident = more precise (trade off between confidence and margin of error)
whis is a CI useful
· we dont know wheter theres hjust sampling error in this example
· first is (5.91,5.97) and (6.01, 6.05) which dont overlap so *???
what about other CIs
· we can construct confidence intervals for other paramaeters
· use different sampling distribution
· in the long run the method were using will capture the true characteristics of the population 95% of the time
inferential statistics 2
Statistical Inference
· can make decisions using confidence intervals
· hypothesis test
· test evidence against claims in a parameter (testing a hyptohetsis to see if its rtight or wrong)
using CIS for decision
· comparing mean weight loss in diet group vs exercise group
· 2 ranges between treatment groups dont overlap (7+- 1.1, compared to 4+-1.1)
· this makes it very likely that dieting group is more effective than exercise alone because they dont overlap
· when subtracting mean of diet from mean of exercise, results are 3.2 +/- 1.6 (made up 1.6) but note it wont be same as 1.1 because parameters have changed based on a difference sampling distribution for this variable
· different parameter = different sampling distribution = different variability
· 3.2-1.6 = 1.6
· since interval is not 0 we can be confident there is a difference in effectiveness of the treatment group
Step 1. formulate a Hypothesis
· Null hypothesis (H0) : statement of nothing interesting
· suggesting that whatever variation we see in population is just based on chance (not stastically significant)
· i.e. no difference between diet and exercise groups
· Alternatice Hypothesis: statement of a difference
· 2 ways to phrase
· 1. one sided (particular direction of effect) i.e. i think that the mean of diet is higher than mean of exercise
· 2. two sided/non directional i.e. i think diet is different than exercise group (not saying which one is greater/lesser)
Formulating Hypothesis
· Example 1
· not sure if coin is biased for more or less so we test for both (two sided)
· example 2 
· we think asprin will reduce risk of heart attack (only evaluating if risk is less so this is a one sided example)
Step 2: compute a test statistic
· single number that summarizes all sample data
· How many standard deviations away is the statistic from the mean, if the H0 is true? 
· use Z-score
· looking at sampling distribution for sample means
· suppose you thought mean height of everybody in room was 70 and S.D. is 2
· example mean is 67 
· (70 - 67) / 2 = 1.5
· use test statistic to incorporate evidence against null hypothesis
Step 3: Determine the P-value
· use empircal rule (z-score) to find probability of a test staatistic as exterme as we got
· i.e. on slide have a value thats about 1.5 S.D. from mean
· what is the probability of getting a value that is less extreme or more extreme than this value
· how likely is it to get this by chance if null hypothesis is true?
Step 4: Make a decision
· interpret size of P-value
· if large....suggests that sample mean is fairly likely due to chance alone
· make decision to not reject null hypothesis (we could've gotten large P value just based on chance alone)
· if small P-Value....suggests that we got something exteremly rare that we get once in a while
· suggests that null hypothesis is incorrect
· maybe hypothesis that mean of 70 is wrong and its actually lower
· when we have a small P-value in hyothesis testing we reject null hypothesis (its so unlikely to get a value this low if our sample mean was 70 so sample mean must be wrong and it should be lower)
what is small?
· significance level (alpha) is the cutoff value that determines what is to rare to be just by chance
· the 5% in statisticall significance (alpha is 0.05 or less)
· often use the 5% but can use less
· reject the null hypothesis if p-value is = to or smaller than 0.05 
· say its so unlikely that it could not happen just by chance 
· if our p-value is greater than 0.05 we say it could happen by chance and therefore is likely to happen solely by chance alone
· standard to chose cut-off in advance of calculating data  so you arent persuaded to set a different cutoff based on value alone
logic behind hypothesis tests
· assessing evidence beyond a reasonable doubt (happening just by chance) so its like what happens in a hypothesis test
· assume null hypothesis is true
· evaluate how likely somehting is to happen if H0 is true
· if its really unlikely to get this result based on the data given (person being innocent) we reject null hypothesis and determine that person is gulty
Statistical Significance
· the chances of seeing shit is really unlikely so we reject null hypothesis and results are statistically significant
· example
· weight loss P value is 0.036 and alpha is 0.05 so since this value is below alpha (cutoff) we can reject the null hypothesis because this is too unlikely to happen just by chance and we determine that it is statistically significant
· it is still possible that we could get that value though even if null hypothesis is correct because probability is still 0.036 and is still possible to happen so sometimes we make the wrong decision when rejecting null hypothesis (only way we cna be certain is if P value is 0)
type 1 and 11 errors
· when you reject null hypothesis that is true (like in example above)
· how often do we reject a true null hyothesis?
· 5% (because +/- 2S.D. is 95%)
· 5% of values are beyond the cutoff value and so we comit this type 1 error 5% of the time
· proability of type 1 error = significance error? (cutoff value?)
· type 2 error : fail to reject null hypothesis when it actually was wrong
· probability of this happening is not as straight forward
· give it the symbol of beta
· not gonna be asked to calculate probability of type 2 error
· (blank boxes on slide are correct decisions)
· Power: term used to test effectiveness of rejecting a false null hypothesis (can recognize significant difrferences, even small ones)
· dont need to know how to calculate
implications of...
· setting risk of type 1 vs type 2 error
· based on severity
· which is more serious?
· if commitiing type 1 chose low significance level so that probability of commiting an error is less likely when significance level is low
· if commiting type 2 chose a higher significance level so probability of accepting a false null is less likely to occur
brinign everything together
· she was admired during crisis so much that people started expecting she was doing shit to cause a crisis to get a high from being in that crisis
· nobody witnessd this, just found evidence to try and prove it
· broguth in a statistician to calculate how likely this was to occur
· (1st lecture cycle)
· step 1: problem
· were there more deaths when she was working than when she wanst working?
· step 2: plan
· obtain data of deaths when she was there vs not being there
· step 3: data
· she worked from 90 - 96
· in 90 she worked night and in 91 - 95 worked evenings
· numbers of deaths where she worked was a lot higher
· could this just be due to chance? or is there a relationship between this bitch and numnber of deaths?
· step 4: analysis
· determine whether this was due or not because of chance
· created a 2 way table
· p value was wayyyyyyyyy less that 0.001 (super small)
· too rare to assume this  happned just by chance
· wouldve rejected null and concluded that there is a statistical sig. b/w tthis killer bitch and deaths of patients
conclusion
· judge decided that statistics guy wouldnt be brought into trial
· jury never got this info but the bitch was still convicted for murder
· you NEVER know if null hyp. is correct or not unless you census
· in this bitches case you wouldnt know the truth unless you caught her doing it but the evidence was enough to throw her murdering ass in the slammer
STatistical significance 
Limitation of the P value
· P value doesnt mean causation
· all a P-value does is rule out chance variation
· doesnt tell you if null hyp. is true, just weighs evidence against it
· we interpret shit but it does not tell you real cause or explanation
Effect Size
· in the example on the slide P-value is so fucking small that the effects are not practical in terms of significance, even though it is technically statistically significant from a stats standpoint
· 6 mins of sleep doesn't really mean shit even though it is statistically significant
· statistical significance says nothing about practical significance 
Sample size and statistical significance
· our ability to detect a difference from this mean is dependent on sample size
· left side of table
· suppose we didnt know the mean, the null could assume the mean is 75%
· if you took a sample size of 10, P-Value is 0.218, you wouldnt reject the null (type 2 error)
· with sakmple size of 3, you would reject null, (correct assesment)
· the bigger the sample size, the more likely you are to reject the null hypothesis
· right side of table
· null hypothesis is that average is 71.5%
· p value is nowhere close to rejecting null with up to 90 ppl in sample size (type 2 error)
· realize that bigger sample sizes make it easier for you to identify differences (easier to find statistical significance)
Power of a test
· ability to detect a false null is dependet upon the size of the sample (number of observations), and the magnitude of the effect size to be detected
· if you want to detect a small difference, you need a big sample size
· there are some situations where we wont reject null because our test wasnt powerful enough to detect it
THe problem of /miltiple tests
· when we get a P-value thats less than significance level we reject null hypothesis even though it is still possible to get that value, we just assume that if you do 1 sample, it is too unlikely to get an outcome that extreme
· a single sample is really unlikely to get those outcomes or events
· repeated sampling might get you one of those rare outcomes
· if you do multiple tests, its like repeating the initial test alone and we expect to get the rare event once in a while
· just by virtue of it  being rare theyll reject the null (type somehting error) when in reality they just repeated the test so many times that it makes sense they got one of the exteremyl rare outcome
· need to be able to control this in statistics
· dont fall vitim to the word significant
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