Chapter 13: Types of Variables
· Nominal: there are only qualitative differences between categories
· Ex. Religion:
· 1) Buddhist 2) Hindu 3) Christian 4) Jewish 5) Muslim etc
· Categories cannot be ordered by rank
· Above could be listed in any order
· Cannot do arithmetic or mathematical operations with the categories
· Buddhist + Hindu = Christian?
· Ordinal: The categories of the variable can be rank ordered
· Amount of difference between categories may not be equal, or may not be precise, but we can use > < 
· Ex. Likert Scales
· 1) strongly agree – 5) strongly disagree
· ‘strongly agree’ is more (>) agreement than ‘agree’, but how much more?
· Ex. Often grouped categories, like age
· 1) under age 20 2) 20-39 3) 40-59 4) 60-79 5) 80+
· What is the age difference between someone in 2) and someone in 4)
· Interval-ratio: categories are rank ordered and amount of difference between them in uniform
· ex. How many siblings do you have?
· 0, 1, 2, 3, 4 etc.
· Can do arithmetic and mathematical operations
· Ex. 1 + 3 = 4 siblings
· Ex. If A has 2 siblings and B has 4, B has twice as many sibling as A
Establishing Causality 
· Cause and effect
· Independent variable  Dependent variable
· Explanatory variable (X)  response variable (Y)
· How can we tell what is cause and what is effect?
· 3 Fundamental conditions
· 1) temporal order
· 2) association
· 3) eliminating alternatives (spuriousness)
· N.B. Must have all three to be sure
Temporal Order
· The cause of an event must occur before the event being explained
· Time 1 ----> Time 2
· X -----------> Y
· Sometimes easy to establish
· Starts smoking -------> diagnosed with lung cancer
· Sometimes difficult to establish
· Mental health problems -------> poverty
· Poverty -----------------> mental health problems
· Theory is relevant to establishing time order – we need a ‘why’
· Ex.      Poverty ------> mental health problems
· Poverty creates money stresses, lower quality of life, issues of self-image etc.
· All put pressure on mental health
· But      mental health problems ----------> poverty
· Mental health problems decrease ability to work, manage everyday life etc.
· Difficult to succeed financially if can’t hold a job, care for self effectively
· Time dimension of the research instrument clearly important also
· Cross sectional vs. longitudinal
· Longitudinal research suggests that mostly, the temporal order is 
· Poverty --------> mental health problems
Association between variables
· One variable (X) changes in conjunction with another (Y)
· *get slides posted to owl*
· We hope for unidirectional associations x --------> Y
· of course reciprocal relationships are also possible
· the direction of causation between two variables moves in both directions
· X                           Y
· Academic effort    GPA
· Most return to temporal order to establish ‘first cause’ if possible
· Direction of association
· Only for rank ordered variables
· Positive: as x increases, y increases
· Negative: as x increases, y decreases or vice versa
· Statistical tests are also available
· Type depends level of variable
· Strength of association
· How closely connected the two variables are
· Can sometimes guess by looking at the size of the change in Y for each increases in X
· Statistical tests are also available
· Type depends level of variable
Eliminate (rule out) Spurious Relationships
· Spurious Relationship:
· Apparent causal relationship
· Not ‘real’: due to alternate but unrecognised cause
· [bookmark: _GoBack]Unseen antecedent variable has impact on both the hypothesised independent and dependent variables
· You see this: x1 ----> Y
· But what you really have it X2 ----> x1 or Y
· Silly ex.
· Document an association between eating ice-cream (x1 ) and drowning (Y)
· As ice-cream consumption increases, incidences of drowning increase too. Stop eating ice-cream
· Must be something else… what causes both increases in eating ice-cream and increases in drowning
· Summer! 
· Ex. Conducting research on ‘absenteeism’ 
· Sample: workers at an auto parts factory
· Highly unionized: salary increases with seniority
· Document an association
· As x1 (salary) increases, absenteeism (y) also increases
· Perhaps spurious? What about age (x2)?
Types of Causality
· Not all causes were created equal
· 3 basic types of causes:
· Necessary
· Sufficient
· Contributory 
Necessary Cause:
· Must be present for an effect to occur
· Implies a perfect association
· Ex. If you have Down’s Syndrome, you must have an extra 21st chromosome
· Very deterministic
· Almost never occurs in social reality
· Rare to study in sociology
Sufficient Cause:
· Is not necessary to produce an effect, but can produce an effect all by itself
· Ex. Both x1 and x2 can independently produce effects
· early exposure to language --------> language development
· learning disability ------------> language development
· there can also be other potential causes
· early exposure to language (x1) 
· learning disability (x2)
· gender (x3)                                        ----------> language development (y)
· poverty status (x4)
· much more common in sociology
Contributory Cause:
· is neither a necessary nor sufficient cause of Y, but changes the likelihood of Y occurring
· viewing violence on T.V. ---(can cause)---> aggressive behaviour among children
· similar to sufficient cause, but often weak associations
· also very common in sociology
Univariate Distributions
· Frequency Distributions:
· Simple count across categories of a single variable
· Mutually exclusive and exhaustive
· Possible with variables at all levels of measurement (nominal, ordinal, interval/ratio)
· % frequency
· Easier to understand the size difference between categories
· Helps when making comparisons across more than one group or sample
· Also, cumulative frequency distributions
· % of cases in each category added to the % in proceeding categories
· More useful for rank ordered variables
Bar Charts/Histograms
· Graph of a frequency distribution
· Suitable for nominal and ordinal variables, and interval/ratio variables with a small number of categories
Line Graph/Frequency Polygon
· Suitable for ordinal variables with many categories, and interval/ratio data
Univariate summary indicators are also available
· Summarize the variable with a single number
· Two types:
· Measures of central tendency
· The ‘average’ or midrange case
· Mode, Median, Mean
· Measure of variability/dispersion
· How widely dispersed the cases are
· IQV, range, dispersion
Mode: most common response
Median: the middle score
Mean: arithmetic average
Outliers: skewed variables among the distribution
Index of Qualitative Variation (IQV): 
· For nominal variables
· Ranges between 0-1 
· 0 if all of the cases fall into a single category
· 1 if all of the cases are equally distributed across categories
For interval-ratio variables, and ordinal variables with a large # of categories
· We can describe the range of the variables and how the scores are distributed about the mean (the standard deviation)
· Ex. Night shift and day shift at an auto parts factory
· Both shifts work an average of 52 hours per week
· Night shift have smaller range of house worked compared to the day shift
· 88-16=72 hours compared to 100-4=96 hours
· Standard deviation (SD) – the higher the standard deviation, the higher the variability about the mean
· SD is about 15 hours for the day shift, and about 9 hours for the night shift
· There are more cases further from the mean for the day shift
· 
