HSS Final Review 
NB: You are responsible for the content of multiple regression (few questions in final exam) 
How many times you laugh over the year? How can we graph that?
· Frequency distribution; bar graph
Week 1 
Quantitative vs qualitative research
· Quantitative use statistical analysis and we have a hypothesis while qualitative is describing your sample using words, and there is no hypothesis
Hypothesis statements
*you will see some hypothesis statements on your exam, that we did every single statement in class, they could be in words 
· We learn directional and non directional, we used simple and complex (you will see examples of these)
· Directional hypothesis: (a better hypothesis) precise statement indicating the nature and direction of the relationship or differences of two variables. Ex: Students who come to class will have higher grades. Coming to class and higher grade
· Non-directional hypothesis states only relationships or differences will occur. Ex: coming to class affects your course grade. There is no direction.
Dependent and independent variables (these also link into your hypothesis statement)
*eg John wants to do a study to look at the correlation b/n 4th grade in class attendance. What would be his hypothesis? Coming to class What would be his best test to the analysis? What would be the dependent and independent variables?
Four levels of measurement (you will be required to know them)
· Identify sentences b/n dependent and independent variables
· [bookmark: _GoBack]Nominal: classification, disodium’s variable, descriptive.  Ex: gender, hair colour, religion,
· Ordinal: (most common type data) ranking data on scale 0-10, categorical (higher or lower), EX; income tax brackets, social classes, level of education 
· Interval: (called scalar or index variable) provide a scale or index that allows to measure b/n levels; there is no absolute zero point. Ex: temperature, height, weight
· Ratio: measures have true zero (true & meaningful) Ex: income, number of clients in past six months,
Week 2
Frequency distributions
· Independent variable: the one in control 
· Dependent: find effect goal
*you might have a graph, a table and you’ll be required to interpret the finding on that!
Discrete vs continuous variables
· Discrete variable: whose value is obtained by counting
· Continuouse: hose value is obtained by measuring  
Interpreting data from a polygon, histogram, pie chart
*you need to know the difference, you should know when you draw a bar graph and histogram
*there is a pie chart with 3 questions (read the questions very carefully)
Shapes of distribution
*shapes of distributions eg normal curve, positive skew, mesokurtic (don’t spend a lot of time on this), negative skew ect..
Variation in central tendency in relation to shape of distribution 

NB: the majority of questions in the exam are interpretation and understanding, little memorization is needed, NO FORMULA SHEET, you need a simple calculator. Tables will not be given however p-values, t-obtained will be given

Week 3
Central tendency, variability, and relative standing
· Central tendency: mean, median, and mode
· Variability in data
· Ranges in data
· Meaningfulness of a data
· Relative standing (z-scores)

Indices of central tendency
*You need to understand and interpret both and if they were meaningful!!
Normal distribution
· Centre deviation 
· Shape of your curve (where certain numbers fall- the standard scores)
Variability
* why do you want to have a variability in your data? How do we get better variability? 
* why is variability in our data important? Is the shape influence by the variability of the data?
*keep in mind when we talk about research or set, we always go to research question then hypothesis

Week 4
Bivariate description
· Analysis of two variables looking for relationships 
Eg: people who are married are happier, there is a correlation b/n two
Cross-tabulation
· 2x2 cross tabs: chi square
· 2x3 will be given 
Risk indexes
· AR, RR, OR (1 or 2 questions they might relate to other concepts we learnt as well)
· AR: the proportion of………..with the yes outcome eg: we all have a certain risk of getting a cold this year (10%)
· RR: we can change this risk by changing out behaviour 
*we look more at interpretation on this exam
       -     OR: it’s about chance-the chance of something happening vs the chance of not
                    happening
     *No cards in the final but marbles or dices may be given! 
Correlation
· It’s a direct relationship b/n two variables
* ch 10 multiple regression: 
- regression analysis: correlation and confounders (variables that can be almost perfectly correlated with another variable but it’s completely false, so it needs to be removed b/c it does not actually relate)
*you should have the understanding why we remove cofounders!
Correlation do not imply causation! You need to understand what does it mean!
 - correlation is a relationship, it’s not cause and effect!
      *Read the questions very carefully, circle key words 
  
Week 5
Statistical inferences
· Make inferences or prediction about population based on information in our sample
· Parametric and non-parametric data 
*know the differences! 
Hypothesis testing
· Rejecting and accepting a null
· If you reject your null, you have statistical significance
· There will be cases were you accept your null you might have something clinically meaningful
· Just because your reject your null doesn’t mean that it’s right or perfect or the best answer, statistics on their own mean nothing it’s all about interpretation of your findings   
Error
· Magnitude 
· How can you reduce it or increases it
· What the risks are
Probability
Type I & Type II error (at least 4 questions) **this is something that you need to put in your memory
Eg of Type I error: telling an obviously not pregnant person (man) but he’s pregnant
          Type II error: telling a pregnant woman that she’s not pregnant
*you will things about meanings and examples of these errors
Confidence interval (quite few questions; make sure you understand it) 
· CI are things that can be reported 
· 95% CI
· 99% CI up
t-distributions unpaired t-test or a set value - we called population mean
· null hypothesis 
· alternative hypothesis 
NB:  you might have a story, the 1, 2, are easy, 3rd one you need to think a little bit, 4th and 5th are the shit! Progressing in the level of difficulty!
** the total area of a probability distribution = 1.0 
** An SEM of 0.0 implies that all the sample means are equal to the population mean 
**A one-tailed test may be appropriate if the alternative hypothesis is directional
** A parametric test:
· Involves estimating a population parameter
· Typically assumes the dependent variable is normally distributed in the population
· Has a dependent variable that is measured on an interval (or approximately interval) or ratio scale



Week 6
· T-test
*you going to have examples of the different T-test, you going to have to choose which T-test best suits the research question, and also you’ll have SPSS print out of the T-test, particularly the pooled and separate variances, and you’ll determine which T-statistic you have to report.
 *when you have that T-test printout, how many possibilities of t-obtained you have? Two
   On your exam you’ll have four possibilities, eliminate 2!
· T-test: 6 types in total 
1) one sample
2) two samples  
1) dependent 
2) independent 
1) pooled variance 
2) separate variance 
One sample vs two
· if you wanted to know the average midterm mark of this class is 75% --one sample
· if you wanted to compare your midterm mark of this class vs the midterm in Ray’s –Two samples
· if you wanted to do the midterm mark section B in my class and Ray’s class –ANAOA?
Dependent vs independent
· your scores on midterm vs the final: dependent T-test (within subjects)
· your class vs Ray’s: independent T-test (between subject)
*you need to understand within and between!
*you need to know the Mann-Whitney U Test and Kruskal-Wallis Test 
   - different analysis and explanation of the analysis, not the computation part but the 
      the interpreting and understanding  
Pooled vs Separate
*what score/statistic tells us which one to report, the s-statistic you will have to interpret F-statistic to determine which t to report
· variance are equal….
Effect size (you need the basic understanding what effect size is and what it use for)
 * Cohen’s D: ssuggests that d=0.2 be considered a 'small' effect size, 0.5 represents a 'medium' effect size and 0.8 a 'large' effect size. This means that if two groups' means don't differ by 0.2 standard deviations or more, the difference is trivial, even if it is statistically significant.
    - you need to know the effect of the study whether or not it’s valuable.
    - we also see this in regression; how you happy or not happy with the effect size
    **Your effect size helps you to do your power analysis, your sample……calculations
*your key value has no relation on your effect size, your key value tells you something tell you statistically significant
· Table 1: label for values 


Week 9 ANOVA
Appropriate when we have 3 or more groups we need to compare  
· Between and within group analysis
· Friends with T-test
3 types of ANOVA (good exam questions! Also pooling a hypothesis statement with these might be a good type of exam question) 
· One way
· Two ways 
· N-way

Week 10 chi-Square 
· note for continuous data challenge accepted:
· Nominal measures, sometimes ordinal (couple of categories) 
· Test relationships b/n two categories variables in a crosstab contingency tables,
· Proportions 
*you need to spend a little bit time on these concepts!
  Table 2.1

Week 11 & 12
· Correlation hypothesis are about rho - the population correlation coefficient 
*you need to know the formula, you’ll have to calculate the value of Y with known X in print out, also for regression analysis with formula 
· Regression about prediction 
· Extrapolation of data: you assume the trends in the variable is going to continue
*you need to know correlation about graphs or scatter plot 
*you might need to know the statistic responsible for correlation  
Linear Regression 
· You can’t create a model unless you have a complete data set
Eg SPSS sheet: Coefficients
· You will be given the value of X and you be required to calculate the predicted exam scores or what ever you want to predict 
· You should have understanding of significance, at what level is this significance 0.01, 0.05…. 
· Confidence intervals
Week 13 Multiple regression 
· Multiple regression: allows more than one predictor variable
· Multivariate statistics are a class of statistics that involve the analysis of at least three variables
· Equation: Y= a=b1x1 +…..
· Multiple regression solves for a and the b weights using the least-squares criterion—the sum of the squared error terms (residuals) is minimized
· Regression equations are often presented in standardized form—using z scores (mean = 0, SD = 1.0) rather than raw scores for the predictor variables
· Multiple correlation coefficient (R) indicates the magnitude of the relationship among the variables—but not the direction
R can range from .00 to 1.00; there are no negative values
· The most widely reported statistic in multiple regression is the square of R, R2

· Cofounders (you can’t control me I’m a cofounder variable!)
A confounder is a variable that distorts the risk ratio or odds ratio of an exposure leading to an outcome
Confounding is a form of bias that can result in a distortion in the measure of association between an exposure and disease
Confounding must be eliminated for accurate results
· Linearity—That there is a straight-line relationship between pairs of variables
· Homoscedasticity—Variability in scores for one variable similar at all values of another
· Multicollinearity: is a principle that tells you that if you have two variables that highly correlated they can’t be use as a predictor variable, so you have to remove them.  Avoid using two predictors whose correlation is .85 or higher
· Multiple regression is a not linear model, it’s a ….……model. 
· Every variable you have, you have a b value in multiple regression 
NB: You don’t need to know what type of multiple regression it it. 
        You might relate your multiple regression simple vs complex hypothesis 
        You need to know how to work with that equation if given a print out from SPSS how to 
        calculate your predicted Y
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