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Everyday stats…



Everyday stats…





Because your end users may need 
reminders

Percentages



Percentages start with fractions

• The second set is 50% 
larger (change from 2 to 3).

• But 3/40 is a smaller 
proportion (by 12.5 
percentage points).

• Both the numerator and 
denominator change.

2/10 is 20% 3/40 is 7.5%



Base rates matter

• Percent Change:
(New value – Old / Old) * 100

• Small base rates can yield high % 
change, so it’s important to know 
the starting values…

• While keeping absolute values in 
sight.

https://www.sciencedirect.com/science/article/pii/S193414821830234X



% Change in the wild

https://bjs.ojp.gov/document/ckle24.pdf



Descriptive Stats & Data Quality



Example employee survey data

https://mavenanalytics.io/data-playground/employee-survey-responses



Frequency tables

• Counts of cases
• Odd or unexpected values
• Check for duplicates



What else to look for

• Are the variables of the 
expected type?

• Is the range what you 
anticipated (outliers)?

• Maximum
• Minimum 

• “Spread”
• Counts, with attention to 

missing values
• Measures of Central 

Tendency



Cleaned up “Question” frequency table



Measures of Central Tendency (MCT)

• Mean (Average)
• Add all values, divide by the total count
• Outliers (unusually high or low values) have an outsized effect

• Median
• The midpoint of ordered data

• Mode
• The most common outcome in the data
• Can have multiple modes
• This is the only MCT for categorial data

• Evaluate the variation (“spread”) around the summary



Descriptive summary of Item 10 data by role

10. Overall I am satisfied with my job



For understanding the data

Distributions



Relying on summary statistics can be dangerous

https://potentialsmagazine.ieee.org/2018/07/01/data-visualization-the-signal-and-the-noise/

The same statistics can 
summarize very different 
data.



Simulated distributions



Simulated distribution box plots



Everyday distribution: AMR deaths in 2020



AMR deaths with measures of central tendency

https://www.consilium.europa.eu/en/infographics/antimicrobial-resistance/#0



Everyday distribution: survey response rates

Source: Wes Patterson, LinkedIn post, April 1, 2026. Used with permission.



Trend Data



Examining trends: Salmon Mortality Rates

https://github.com/nrennie/tidytuesday/blob/main/2026/2026-03-17/20260317.png



Examining trends: Uber Prices

https://medium.com/uber-under-the-hood/seattles-ridesharing-laws-don-t-work-for-anyone-189e3117dc03



Mathematically simple, but not 
uncomplicated

Some Common Complications



Outliers: If the value for Greece was 99…

https://www.consilium.europa.eu/en/infographics/antimicrobial-resistance/#0

The mean 
would shift 
from 6.4 to 9.1

(Imagine the 
axis & Greece 
bar extending 
to 99)



Summaries can hide subgroup differences



Ecological fallacy(ies)

• My Friend, at the Costco fuel 
pump:

“I hate it when I get behind a man. I’m 
37 seconds faster, on average, 
getting gas than men.”

• Me: 

• Inner Analyst:
• Sooo many questions…



Underlies questions of group 
differences

Are Two (or more) Things 
Related?



If we’re lucky, we don’t need statistics to answer 
questions about relationships



Scatterplot

https://www.the74million.org/article/which-school-districts-do-the-best-job-of-teaching-kids-to-read/



Most everyday (potential) relationships are less 
clear

• Must sort out “signal” (a true association) vs. “noise” (an 
apparent association that is coincidental)

• Frequentist inferential or Bayesian statistics, or simulations

• Requires careful attention to how cases are included, and 
potential confounding variables



Returning to the fuel pump situation…
• How many time trials for in/out 

group members, and how 
representative are the people?

• What is the variation in times?
• Has she accounted for size of 

vehicle?
• How to account for the 

tendency of some people to fill 
up at ½ full, and others when the 
“Empty” light is flashing?



Closer to work related…

Do employees differ in overall job satisfaction by their role?



Simulation example: Null Worlds

https://nullworlds.andrewheiss.com/diff-in-means.html



Simulate “Null world”

https://nullworlds.andrewheiss.com/diff-in-means.html



Put the observed value in the Null World

https://nullworlds.andrewheiss.com/diff-in-means.html

• Compute the probability of 
seeing a difference at least 
that large in a world where 
there is no difference in 
group average.

• p-value: fraction of times 
the simulated difference 
exceeds the observed 
difference
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