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How is visualization 
useful?



Visualization is a tool which 
facilitates communication with the 
less numerate.



This Photo by Unknown Author is licensed under CC 
BY-SA-NC

This Photo by Unknown Author is 
licensed under CC BY-SA
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https://openpsychometrics.org/tests/characters/stats/WO/4/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://en.wikipedia.org/wiki/Scarecrow_(Oz)
https://creativecommons.org/licenses/by-sa/3.0/


Describe how linear regression works using 
only equations or numbers.



መ𝛽 = argmin෍

𝑗=0

𝑝

𝑦𝑖 − ෝ𝑦𝑖
2

ෝ𝑦𝑖 = 𝛽0 +෍

𝑗=0

𝑝

𝛽𝑗𝑋𝑖𝑗 + 𝜖𝑖𝑗

𝜖𝑖𝑗 ∼ 𝑁(0, 𝜎2)







መ𝛽 = argmin෍

𝑗=0

𝑝

𝑦𝑖 − ෝ𝑦𝑖
2

ෝ𝑦𝑖 = 𝛽0 +෍

𝑗=0

𝑝

𝛽𝑗𝑋𝑖𝑗 + 𝜖𝑖𝑗

𝜖𝑖𝑗 ∼ 𝑁(0, 𝜎2)



Visualization is a tool which 
facilitates communication with the 
less numerate.

In particular, it is an indispensable 
aid for actuaries who are trying to 
learn or interpret statistical 
models.



tbl_wide |>   

ggplot(aes(year, revenue)) +   

geom_point() +   

geom_smooth(

method = lm, 

se = FALSE)









You have been given 
predictive data by your 
broker. There are 16 
columns to work with.



How is visualization 
useful?























Non-linearity

























Clarity Matters



Product 25th Percentile Median Mean 75th Percentile 90th Percentile

A 14,738 23,047 24,222 27,995 35,049

B 46,333 59,952 60,119 66,669 72,812

C 15,038 22,852 23,831 28,062 31,854

D 7,333 17,956 24,383 30,177 46,827
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Twenty data points.
Information overload.

Especially for non-actuaries.

Product 25th Percentile Median Mean 75th Percentile 90th Percentile
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Severity estimate
of $60,000 for Product B

and $24,000 for all others
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2 data points. 4 data points.



Which product might require more supporting capital?
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It isn't immediately clear.









Matejka, J., & Fitzmaurice , G. (2017). Same Stats, Different Graphs… Autodesk Research.



Understanding the distribution matters.











Consider relevance.



tbl_claims |>

ggplot(aes(product, incurred)) +

geom_bar(stat = "summary",

fun = "mean")



tbl_claims |>

ggplot(aes(product, incurred)) +

geom_boxplot()



tbl_claims |>

ggplot(aes(product, incurred)) +

geom_violin()



library(ggbeeswarm)

tbl_claims |>

ggplot(aes(product, incurred)) +

geom_beeswarm()



Consider relevance.



Dataset Mean of x Mean of y Std. Dev. of x Std. Dev. of y Correlation of x, y

A 54.26 47.83 16.76 26.93 -0.0641

B 54.26 47.83 16.76 26.93 -0.0641

C 54.26 47.83 16.76 26.93 -0.0641

D 54.26 47.83 16.76 26.93 -0.0641

Matejka, J., & Fitzmaurice , G. (2017). Same Stats, Different Graphs… Autodesk Research.Matejka, J., & Fitzmaurice , G. (2017). Same Stats, Different Graphs… Autodesk Research.











Wrapping up



• Visualization is useful for all of us
• Clarity matters
• Keep learning and experimenting!
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https://creativecommons.org/licenses/by-sa/3.0/


Thank you!



Any questions?


