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How iIs visualization

useful?



Visualization is a tool which
facilitates communication with the
less numerate.
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Describe how linear regression works using
only equations or numbers.
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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,
geom point () +
geom smooth (
method = 1m,
se = FALSE)

revenue) )
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@‘ visualzation - R5tudio Source Editor

. | mutate_at(select(tbl_fits, group, slope, I...

o Filter
“ group slope intercept r_squared
1|1 1.33 -0.998 0.667
2 2 1.33 -0.995 0.666
3 3 1.33 -1 0.666
4 4 1.33 -1 0.667

Showing 1 to 4 of 4 entries, 4 total columns
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mutate_at(select(tbl_fits, group, slope, i...

Filter
“ group slope intercept
1 1 1.33 -0.998
2 2 1.33 -0.995
3 3 1.33 -1
4 4 1.33 -1

Showing 1 to 4 of 4 entries, 4 total columns
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You have been given
predictive data by your
broker. There are 16

columns to work with.
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a visualization - RStudio Source Editor

| |tblwide
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year
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2021
2022

~ Filter
revenue
16.97937
17.06864
17.27043
17.30379
17.60605
17.59768
17.45992
17.28223
17.14086
17.25295
17.30335
17.51057
17.60664
17.50948
17.78867
17.25343
1717758
17.04004
18.16009
18.81916

x 01

402
299
340
351
292
259
391
363
414
402
419
353
381
339
540
353
414
381
313
365

| Showing 1 to 20 of 20 entries, 18 total columns
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325
355
391
270
267
414
315
196
406
357
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348
235
413
379
463
510
384
547
461
414
401
408
469
4438
504
458
364
330

320
243
303
422
355
373
427
402
394
394
429
294
380
420
310
246
369
341
258
365

415
374
386
310
398
336
416
429
439
39
280
442
474
377
367
457
367
385

A77

316
447
319
363
367
263
232
175
289
193
299
348
324
280
224
478
527
394
460
307

355
404
371
452
335
393
294
280
310
321
412
417
394
423
354
366
428
405
355
407

367
384
259
239
298
219
339
330
305
380
397
406
306
238
309
331
342
479
427
450

346
501
301
500
211
334
561
244
341
287
389
288
277
342
554
335
396
458
51
513




| ﬂ visualization - RStudio Source Editor

@) Untitled1*

é O | | ()source | & /v
tb1_long <- tbhl_wide |>
pivot_Tlonger(
cols = -c('year’,
values_to = 'metric’,
names_to = 'predictor
values_drop_na = TRUE

o~ wul B wrd P

8:1 (Top Level) 2

"revenue'),

| O] [+ -

R Script ¢

a visualization - RStudio Source Editor
| select(tbl_long, year, revenue, predictor...
. $9 ] | % Filter

year revenue

=

2002 16.97937  x_01

2 2002 16.97937 x 02
3 2002 16.97937  x 03
4 2002 16.97937 x 04
5 2002 16.97937  x_05
6 2002 16.97937 x_06
7 2002 16.97937  x_07
8 2002 16.97937 x_08
9 2002 16.97937  x_09
10 2002 16.97937 x_10
11 2002 16.97937  x_11
12 2002 16.97937 x_12
13 2002 16.97937  x_13
14 2002 16.97937 x_14
15 2002 16.97937  x_15
16 2002 16.97937 x_16
17 2005 17.06864 x_ 01

-~ VLT P T o] PaY=

| Showing 1 to 18 of 320 entries, 4 total columns
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-
_ e visualization - R5tudio Source Editor

[ | tbl_wide

4
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year
2002
2003
2004
2005
2006
2007

" Filter | @) visualization - RStudio SDLJFCE Editor
revenue x 01 x_02 x 03 x_04 x 05 x 06 x_07 | select(tbl_long, year, revenue, predictor...
16.9793 402 258 281 262 217 306 <7 Filter
17.06864 299 325 283 225 289 270 ! N )
| year revenue predictor
17.27043 340 355 231 284 293 296
17.30379 357 391 260 311 325 254 { 1 2002 16.97957 | x 01
17.60605 292 270 427 314 425 305 2 2002 16.97937  x 02
17.59768 259 267 334 404 455 346 3 2002 16.97937 x 03
Showing 1 to 6 of 20 entries, 18 total columns 4 2002 16.97937 x 04
5 2002 16.97937  x 05
, 6 2002 16.97937 x_06
7 2002 16.97937  x 07
|
, 8 2002 16.97937 x_08
i 9 2002 16.97937 x 09
i 10 2002 16.97937 x_10
| 11 2002 16.97937  x_11

Showing 1 to 12 of 320 entries, 4 total columns
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@ Untitled1*

Source « 7T »>| ®%| |
1 tbl_long
2 ggplot(aes(metric, revenue
3 geom_point
4
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1 tbl_long |> :
2 ggplot(aes(metric, g 180
3 revenue, %
4 color = predictor)) + = ® 00 000 o &0 o °
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[ 9 visualization - R5tudio Source Editor — | b4
@' Untitled1* »
- 9O | | |Source Q ﬁi'v [ (=] 5| |+~ ° e®e® © o O ®° ooe
1 tbl_long |> - -
2 ggplot(aes(metric, o
3 revenue G y
i @ ® ® 0 60 © &° ®
4 color = predictor)) + = /
5 geom_point() + ©: aptdes) 0 0e2 HG dg 220
6 geom_smooth(method = 1m 175+ - e
7 , se = FALSE) + “7/
g theme(legend. position="none") : °, 3 5 1N
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( € visualization - RStudio Source Editor = O >
@' Untitled1* »
- 9 | || () Source | & ]’ v E ] (=] 59| [ 4~
1 tbl_long |>
2 ggplot(aes(metric,
3 revenue,
4 color = predictor)) +
5 geom_smooth(method = 1m,
6 se = FALSE) +
7 theme (Tegend. position="none")
8
6:15 (Top Level) 2 R Script 2

revenue

18.0-

17.7 =

171+

200

300

metric

400

500



| @ visualization - RStudio Source Editor o X
@' Untitled1*
é 9 | | ()source | & o | 9 Py =
1 tbl_long |> -
2 ggplot(aes(metric,
3 revenue,
4 color = predictor)) +
5 int() +
6 l facet_wrap(~ predictor, nrow = 4)]
7/ geom_smooth(method = Im,
8 se = FALSE) +
9 theme (legend. position="none™)
10 -
4 3
6:15 (Top Level) 2 R Script 2 |
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Non-linearity
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€ visualization - RStudio Source Editor = O >
®") Untitled1*
, = [JSource | & / - > v P =
1 tbl_wide_scaled |>
2 ggplot(aes(x_04, revenue)) +
3 geom_point() +
4 geom_step(
5 aes(x_04, predict_tree_1),
6 col = '[Nl ,
7 data = th1_tree_1) +
8 geom_smooth(method = Tm, se = FALSE)
7:13 (Top Level) 2 R Script % |

revenue




revenue
n

\

1
2005

1
2010

year_unscaled

A<

1
2015

1
2020




| @) visualization - RStudio Source Editor = O *
| @] Untitled1*

) H (Source | Q A~ | S o8| P =
tb1_wide_scaled |>
ggplot(aes(year_unscaled, revenue))
geom_line() +
geom_point() +
geom_step(

revenue

aes(y = predict_tree_1),
col = 'IgERl') + N\

geom_Tline(
aes(y = predict_Tm_1), o
col = 'ENEE"
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Clarity Matters



Product 25th Percentile Median 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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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

Twenty data points.
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25th Percentile Median

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

Twenty data points.
Information overload.




Product

25th Percentile Median

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

Twenty data points.
Information overload.
Especially for non-actuaries.




Severity estimate
of $60,000 for Product B
and $24,000 for all others



Claim Size by Product
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Claim Size by Product
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of $60,000 for Product B
and $24,000 for all others

Mean Claim Size

2 data points. 4 data points.



Claim Size by Product
60,000

25th 75th 90th

Product %ile Median %ile %ile

1ze

A 14,738 23,047 24,222 27,995 35,049 40,000

B 46,333 59,952 60,119 66,669 72,812
C 15,038 22,852 23,831 28,062 31,854 | I I I
D 7,333 17,956 24,383 30,177 46,827 0
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Which product might require more supporting capital?



25th . 75th 90th

Product %ile Median %ile %ile
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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It isn't immediately clear.



Claim Size by Product
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Claim Size by Product
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Boxplot by Group
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Matejka, J., & Fitzmaurice , G. (2017). Same Stats, Different Graphs... Autodesk Research.
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Histogram by Group
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Understanding the distribution matters.
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50,000

Claim Size

100,000

150,000



Product

Claim Size by Product

g

e

0 50,000
Claim Amount

100,000

150,000



Claim Size by Product
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Claim Size by Product
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Information Presented
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Consider relevance.



60000 -

tbl claims [>
ggplot (aes (product, incurred)) +

40000 -

20000- I I l
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geom bar (stat = "summary",
fun = "mean")
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150000 -

tbl claims [>
ggplot (aes (product, incurred)) +

100000 -

geom boxplot () I
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tbl claims [>
ggplot (aes (product, incurred)) +

100000 -
geom;yiolin()
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150000 -

library (ggbeeswarm)
tbl claims |[>

ggplot (aes (product, i1ncurred)) + 100000 -

geom beeswarm()
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Information Presented
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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.
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Wrapping up



* Visualization is useful for all of us
e Clarity matters
 Keep learning and experimenting!



This Photo by Unknown Author is licensed under CC BY-SA
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Thank you!



Any questions?



