
#1 What is Analytic Thinking? methodologically breaking down complex problems in manageable components 
 

8 Elements of thoughts 2 Reasons to study analytic thinking 

1. Purpose  
2. Question at issue  
3. Information 
4. Assumptions 
5. Interpretation and inference 
6. Concepts 
7. Implications and consequences  
8. Point of view 

Being able to understand and reason from facts and data 
 
X suffer from “illusions of thought” - Cognitive illusions, Perceptual 
illusions 
 

 
#2 Why Study Statistics? Plausibility of conclusions + 
 

4 uses of statistical analysis 

Description and comparison Inference Assessing risk and probability Identifying important 
relationships 

Way of collapsing complex 
information into 1 number 

Sampling is gathering data from a 
small area or part of the 
population so that it is 
representative of the whole 
population 

 Regression analysis: isolate 
different factors 

 
#3 Descriptive Statistics 
 

Summarizing data Use descriptive statistics 
Can be a tradeoff between clarity and efficiency 
Common ways: graph of distribution, central tendency (ex. average), spread (range: min vs. max) 

Measures of central 
tendency  

Mean (µ) Can be misleading (not always informative) 
Sum of scores divided by number of scores 

Median The middle data point that divides the data in half 
Can be divided into quartiles, deciles… 
Can distinguish absolute from relative scores 

Mode Most common score 

Mean and standard deviation define the distribution 

Histogram Shows frequency 

Standard deviation (σ) Roughly the average difference of the observed values from their mean 

Variance (standard deviation)^2 

Normal distribution Is mathematically what you get when you sum up a large number of chance events 
Aka bell curve 
In probability theory, the normal (or Gaussian) distribution is a very common continuous probability distribution. Normal 
distributions are important in statistics and are often used in the natural and social sciences to represent real-valued 



random variables whose distributions are not known. The normal distribution is useful because of the central limit 
theorem. In its most general form, under some conditions, it states that averages of samples of observations of 
random variables independently drawn from independent distributions converge in distribution to the normal, that is, 
become normally distributed when the number of observations is sufficiently large.  
The normal curve is symmetrical about the mean (the mean is at the middle and divides the area into halves)  
Mean = median = mode (50% less than the mean and 50% greater than the mean)  

 
 
#4 Deceptive Descriptive 

 “He’s got great personality!” → leaves out certain information 
 Statistics is rooted in the exactness of mathematics, but this leaves plenty of room to shade the truth 

o Thus: have to judge which is most informative 
 Answer can depend on how you ask the question 

 

Precision  reflects the exactitude with which something can be stated 

Accuracy how well the information fits the truth 

Competing numbers statistics that may seem to contradict each other 

Skewness different mean and median suggest skewed, but not 
always 

 

Negative skew longer left tail 

Positive skew longer right tail 

Presentation of 
numbers 

Unit of analysis = critical 
What we are measuring (units) ex. Countries vs. people 

Mean vs. median  Different impression 
Outliers are critical  
Ex. mean=24, median=5 → making the set of numbers 
seem big or small depending on choice 

Percent vs absolute 

Aggregated numbers vs subdivided data 

 
#5 Correlation 
 

Variable  any factor that can be changed, measured, or controlled 

Correlation coefficient [-1, 1] 
summarizes nature of relationship between variables 
Units (ex. Kg and cm) don't have to be the same 
Measures linear relationship 
Need covariance to calculate correlation coefficient  

Pearson correlation 
coefficient 

r 
r^2=amount of variance (change) in one variable explained by change in the other 

Direction (+) / (-) 

Strength  Magnitude of number 

 


