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About the talk

Introduction

Explanations via notebook
Additional questions to ask
Ideas/insights

Final questions
Summary, Closing, Resources, Thanks
QLA

Appendix section: few additional resources
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Presentation slides: [ive
https://bit.ly/studying-stats-limits

SCAN ME
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https://bit.ly/studying-stats-limits
https://bit.ly/studying-stats-limits

Thank You!

Kaggle Days MeetUp (Delhi NCR)
& team, for organising this session,
and giving me a chance to present
at this forum

And to “you”, for sparing your
valuable time and trusting me Thanks Ayon for

being instrumental

during this time
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Disclaimer

YMMYV
Might be untested, and/or have inaceuracies
Sharing our learnings over the past years
Gathered ideas from different experiences
We are making inquiries (questions) and not claiming
anything yet
We will be playing with ideas and go away thinking
about them further
Sharing ideas and experiences
@theNeomatrix369 7




Citation

The respective authors and creators are, and
remain the true owners of the images and other
artifacts used in this presentation.

Thank you for your creations!
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Introduction
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We won’t cover the topics
mentioned here. But do take a

How did this start? glance at them.

<« Tweet

Carlo Lepelaars @carlolepelaars - Nov 30, 2020
Almost finished "Godel, Escher, Bach" and "Statistical Consequences of

Fat Tails" (Can highly mmend both!) --> New batch.

| proe g Around 2020/21 I came across

M of Fat Tails

Wi these articles

e The trinity of errors in financial models: An

introductory analysis using TensorFlow

(S o Q o

s Yt T Probability

§/ @theNeomatrix369

£

. @ The trinity of errors in applying confidence
Wow, would love to chat to you on these books you . . .
have just read: : intervals: An exploration using Statsmodels
- Clean Code ;
B 1 =TT =1 T <
- ...Statistics...
Do you have any insights or notes you can share from
them?
Tweet
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https://twitter.com/theNeomatrix369/status/1333452565942575107
https://twitter.com/theNeomatrix369/status/1333452565942575107
https://www.oreilly.com/content/the-trinity-of-errors-in-financial-models-an-introductory-analysis-using-tensorflow-probability/
https://www.oreilly.com/content/the-trinity-of-errors-in-financial-models-an-introductory-analysis-using-tensorflow-probability/
https://www.oreilly.com/content/the-trinity-of-errors-in-financial-models-an-introductory-analysis-using-tensorflow-probability/
https://www.oreilly.com/content/the-trinity-of-errors-in-applying-confidence-intervals-an-exploration-using-statsmodels/
https://www.oreilly.com/content/the-trinity-of-errors-in-applying-confidence-intervals-an-exploration-using-statsmodels/

Simple discussions

@theNeomatrix369
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Start from a simpler perspective

@theNeomatrix369
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Creation of the notebook
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[ Kaggle

notebooks!

We will be using this notebook for
different parts of our presentatlon ,
and discussions! /A

Studying the limitations of stats measurements P

i https://www.kaggle.com/code/neomatrix369
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https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543
https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543

Let’s delve into the subject

@theNeomatrix369 15



First thing that came to my mind: Correlation coefficient

. A correlation coefficient is a numerical measure of some type of correlation, meaning a statistical relationship
between two variables.l¥] The variables may be two columns of a given data set of observations, often called a
. sample, or two components of a multivariate random variable with a known distribution.[¢/ation needed]

Wikipedia

g nQxy) —Qx)Qy)
JnZx -0l zy- @2

How to calculate Correlation Coefficient?

e In python: https.//www.statology.org/correlation-in-python/
e  Deep dive: https://www.wallstreetmojo.com/correlation-coefficient-formula/
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https://en.wikipedia.org/wiki/Numerical_measure
https://en.wikipedia.org/wiki/Correlation_and_dependence
https://en.wikipedia.org/wiki/Variable_(mathematics)
https://en.wikipedia.org/wiki/Correlation_coefficient#cite_note-2
https://en.wikipedia.org/wiki/Column_(database)
https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Sample_(statistics)
https://en.wikipedia.org/wiki/Multivariate_random_variable
https://en.wikipedia.org/wiki/Distribution_(statistics)
https://en.wikipedia.org/wiki/Wikipedia:Citation_needed
https://en.wikipedia.org/wiki/Correlation_coefficient
https://www.statology.org/correlation-in-python/
https://www.wallstreetmojo.com/correlation-coefficient-formula/

Pass two distributions
Argument / discussion to corrcoef(), and
you get back a single
value

Kind of like a one-way
data ecompression
function

@theNeomatrix369




Pairs of disparate
distributions in theory
can have near similar
correlation coefficient
Terse / too but is that true about
their correlation?

Issues with single values

compact, less
insightful

Loss of
information?

@theNeomatrix369




How to throw more light on the end-result(s)?

Coming up with two new ways to measure and plot correlation
coefficients (experimental in nature):

e Running correlation coefficient
e Moving window coefficient

@theNeomatrix369
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https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543#running-corr-coeff
https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543#moving-corr-coeff

Similar to

Simple moving
average

How to throw more light on the end-result(s)?

Running correlation coefficient ,o®

Running correlation coefficients (left to right, right to left, bidirectional (difference) and bidirectional (average))
1.0

0.5
e —— \ﬁ'\_—_—
0.0 P e A ———
—— left to right
05 —— right to left
' —— bidirectional (difference)
—— bidirectional (average)
-1.0
0 10 20 30 40 50
@theNeomatrix369 20


https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543#running-corr-coeff

Simple moving

average, applying

How to throw more light on the end-result(s)? windows or

segments
Moving window coefficient o®

Moving window correlation coefficients (original order, right to left)

1.0
0.5
0.0
-0.5
0 10 20 30 40
@theNeomatrix369 21


https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543#moving-corr-coeff

Sorting values to

see how it would
Checking the look

distribution from
various angles,

hence forwards
and backwards

Using a
magnifying
glass-like
approach, to look
closer

@theNeomatrix369 22



Checkout the rest of the notebook

Studying the limitations of stats measurements

Python - No attached data sources

Notebook Data Logs Comments (11) Settings

Run

O Version 25 of 25
49.2s ®

Matplotlib Data Visualization Exploratory Data Analysis SciPy Statistical Analysis v

£ Show hidden code

Studying the limitations of stats measurements

Table of content

¢ Introduction

o Correlation Coefficient
= Code and calculations

= New ideas and approaches

@theNeomatrix369 23


https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543

Few commentaries from notebook

. [snipped]...We can also say that some coefficients
. may contradict in it's polarity (or direction) due to

: the nature of the distribution across the two

. variables. But this is also something that the

. run-of-the-mill correlation coefficient function

. does not capture (or cannot capture).

Again, the above shows how the distribution contain a :
: portion of the other polarities of correlations as well, not just

the final projected correlation coefficient. Meaning positive,

. negative and no correlation can be part and parcel of the
. distributions. So it's not entirely only positively or negatively
. correlated, it's many a times a mix bag. And now if we :
: compare the above with the singular value of the

correlation coefficient derived out of the traditional toolbox,

. we will see that the reality is different.

@theNeomatrix36

: [snipped]...it's a mixed bag, and not one sided like the
scalar "correlation coefficient" values try to portray. We can
. also say that some coefficients may contradict in it's

. polarity (or direction) due to the nature of the

. distribution across the two variables. Here

. contradictions are either natural or not taken note of,

. either of which has an impact on the final results and
decisions made on such facts (unknown knowns). And
. these are also things that the run-of-the-mill

. "correlation coefficient” function(s) do not capture (or
. may not be able to capture).



Few commentaries from notebook

Negatively correlated Not correlated  Postively correlated

index

count 13.0000 0.0000 15.0000 We can now see a breakdown of how much portion of the distribution makes up for
mean ~0.5299 NaN 0.6250 positive, negative and no correlation types of correlations across the distribution (%
s 0.2693 NaN 0.3017 out of the total). And within that we can also see the percentile values of the

min +0.9506 NaN 0.1666 distribution values under each of the three bigger categories (these can be seen as
2k 02128 o Q2107 the magnitude of change exhibited by one variable when the other changes while they
0% 06778 st 0.2451 are either positively or negatively correlated). We can see that the correlation

& e20d il A3132 coefficient relation between the distribution is only partially correct, ie. ~76% of the
235 8143 NaN 0-3353 times, while the ~24% of the times it maybe the reverse (inversely correlated).

il Seiehes b A998 "Averaging gives some compactness, but it does not mean it maybe the right thing
il 03087 pat 8890 to do', because in many instances such a difference in value, can be a big

il 0.430¢ dicald 8598 difference, moreover it's an important aspect of the detail we maybe missing when
i e biiald f:7204 we use older/traditional tools. Note that with each run of this notebook you may see
0% W227Z dicald gazse different values, not just ~76% and ~24%, as the distribution values are a result of
2o% 0676 e el some random function call via numpy . But the point remains that there are many a
20% 03304 ey ol times significant differences between the two values (the correlation polarities), and
0% 0290 Ha (9700 even if there isn't, it is still worth knowing about them, which we fail to do so when
i 03705 it 042 using the old/traditional tools.

max -0.0740 NaN 1.0000

% out of the total  27.6596 0.0000 31.9149

@theNeomatrix369 25



Are we complete? Have we resolved the limitation(s)?

Extract more qualitative
and quantitative
information from the
correlation coefficients
about the distributions

We could do more,

n 0
we need to d We need to ask
more... more

questions...

@theNeomatrix369
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Additional
questions to ask
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I would asked

these...

- How often are they positively
correlated? (PC1)

- When positively correlated, how long
do they stay like that (in quantity or
time)? (PC2)

- What are the descriptive stats for each
of these (min, max, percentiles,

histograms)? (PC3)

@theNeomatrix369
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Of course!

- How often are they negatively
correlated? (NC1)

- When negatively correlated, how long
do they stay like that (in quantity or

time)? (NC2) Q |

- What are the descriptive stats for each J/
of these (min, max, percentiles, “
histograms)? (NC3)

@theNeomatrix369
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Questions not
to miss !

- How often are they not correlated?
(NoC1)

- When not correlated, how long do they
stay like that (in quantity or time)?
(NoC2) @

- (skipping the descriptive stats for this y
category) j

@theNeomatrix369
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Gathering the
quantities

Additional qualities derived from the
correlation coefficient (features as
quantities) between two distributions:

. PC1, PC2, PC3, .
- NC1,NC2,NC3, ° @ PR
- NoC1, NoC2 P —

comparisons?

@theNeomatrix369 31




Comparisons
made easy

@theNeomatrix369




Neat function!

We could implement our own version of the ®

corrcoeff () function, which includes the
standard result along with the additional
qualities about the distribution correlation:

>>> better_corr_coef(distributionl, distribution2)

{ corr_coef: S PEISNTE N pE 25 NG 3
ncl: 8, nc2: 5, nc3: 6, nocl: 0O, noc2: }

b

@theNeomatrix369 33




Ideas/insights
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Ideas/insights: not yet mentioned in this Notebook

Arithmetic mean or average: mean() returns a single
value

Could outliers dampen the end result?

What if we accounted for outliers in our end result?
(Idea 1)

Is there room for something like hierarchical “mean™?
How do we do that? (Idea 2)

@theNeomatrix369



https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543

Arithmetic mean or average: mean (values) returns a single value

0

>>> mean( [

@theNeomatrix369



Arithmetic mean or average: Could outliers dampen the end result?
All values Outliers Inliers (mean 6.0) OutIiers
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Arithmetic mean or average: What if we accounted for outliers in our end result?

All values/(mean: 23.75) Outliers|(mean: 1.5) Inliers|{(mean: 6.0) Outliers|/(mean: 80.0)
10 10 2.0
ettt Ininbadataldy i Fo======f - s
1 1
8 8 1 Lower outl 15 ' Highey outliers 1
> > ! > > 1 |
e 6 2 6 Mntulal 1t 1 e e | Tttt
[} ] o4 [}
3 > > 3 1.0
o (o o o
o 4 L 4 9_’ g
2 l HE I
0 0 0.0
0 20 40 60 80 100 60 70 80 90 100
values (1 - 100) values (1 2) values (3 50) values (50 - 100)

>>> petter_mean(values, inlier_by_value_limits =
{ all_values: , Lower_outliers: ,
inliers: , higher_outliers: }

@theNeomatrix369
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Arithmetic mean or average: Is there room for something like hierarchical “mean™?

12
10
| '||I||||I| .HI.M |.i |||.ﬁ|\h|i|| [l Ilnlliullul
0 20 40 60 80 100
|
- Il thh ul ingand |
, I merging and |
0 20 40 60 80 100 . |
gathering |
- values in
15 stages
1
5 il R
0
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____________________
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o

Grouping,

-
o

60

rix369

100
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https://pandas.pydata.org/docs/reference/api/pandas.cut.html

Arithmetic mean or average: Is there room for something like hierarchical “mean™?

better _mean()

@theNeomatrix369



Arithmetic mean or average: Is there room for something like hierarchical “mean™?

@theNeomatrix369



I hope to put these new ideas in another
notebook and share with everyone soon. And
maybe thal would make things clearer.

@theNeomatrix369




Finally let’s ask
ourselves

@theNeomatrix369



What is missing in these ideas or
observations, are the results or
conclusions correct?

@theNeomatrix369
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If they are correct, then
“why" - why are they correct?

@theNeomatrix369



If they are not correct, then
‘why not” - why are they not
correct?

@theNeomatrix369



How can we justity any of
these positions, based on the
ideas and observations
shown?

@theNeomatrix369



I hope all the questions
give us some cues to

think about?

you may ask where are |
the limitations? 3

1

g

@theNeomatrix369
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Summary

What made me start with this kind of thinking? [slide]
Into the subject: via notebook, examples [slide]

Additional questions we should ask? [slide]

New ideas and insights [slide]

Final questions [slide]

We have seen limitations and tried to overcome them

We have tried to be curious and constructive throughout
the process, haven’t we? Hence please share constructive

feedback!

@theNeomatrix369




In Closing: we
cannot always win!

@theNeomatrix369



We cannot always win

We may be in
the minority

We could be wrong
about these
arguments (fully or

Argument(s) may partly)

need more
round

8 Are these

Others may have conjectures?
other valid

!
eI OtheNeomatrix369




We cannot always win

Correct in
certain
contexts!

Context is

important

Less correct in
other contexts!

@theNeomatrix369 53



Resources
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Resources to follow

e The "Studying the limitations of stats measurements”
Notebook | The "Normalising a distribution” Notebook | Other
Notebooks

Awesome AI/ML/DL

Maths. Stats. Probabilities on Awesome AI/ML/DL: [1][2][3]
Made WithM L,

Virgilio | GitHub

@theNeomatrix369



https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543
https://www.kaggle.com/code/neomatrix369/studying-the-limitations-of-stats-measurements?scriptVersionId=90689543
https://www.kaggle.com/code/neomatrix369/normalising-a-distribution
https://www.kaggle.com/neomatrix369/code
https://www.kaggle.com/neomatrix369/code
https://github.com/neomatrix369/awesome-ai-ml-dl
https://github.com/neomatrix369/awesome-ai-ml-dl/blob/master/details/maths-stats-probability.md
https://github.com/neomatrix369/awesome-ai-ml-dl
https://github.com/neomatrix369/awesome-ai-ml-dl/search?q=math
https://github.com/neomatrix369/awesome-ai-ml-dl/search?q=stat
https://github.com/neomatrix369/awesome-ai-ml-dl/search?q=probability
https://madewithml.com/
https://virgili0.github.io/Virgilio/
https://github.com/virgili0/Virgilio

People and resources to follow

Ajit Jaokar, see post on ML, & Stats thinking
Vincent Granville (see new _ebook)

Thomas Nield (Essential Math for Data Science)
Ian Ozsvald (newsletter: NotANumber)

Abhishek Thakur (see AAAMLP book | YouTube)

O’Reilly resources (and on Math)

And many others...
@theNeomatrix369



https://www.linkedin.com/in/ACoAAAAALygB6595VOB18Tf3yzLN-f3LAgnAabw?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAAAAALygB6595VOB18Tf3yzLN-f3LAgnAabw&lipi=urn%3Ali%3Apage%3Ad_flagship3_search_srp_all%3BjWfZd%2FAgQ2%2B6shkinghKQQ%3D%3D
https://www.linkedin.com/pulse/artificial-intelligence-48-how-do-we-combine-thinking-ajit-jaokar/?trackingId=XB2YAOFzR%2BSnfKNyobTHrQ%3D%3D
https://www.linkedin.com/in/vincentg?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAAAAlB2kBrnF5O19nehTT8RXlpElEb9H7Nj4&lipi=urn%3Ali%3Apage%3Ad_flagship3_detail_base%3BQ3cvcEDVRwOLQ3I28v0%2B6A%3D%3D&licu=urn%3Ali%3Acontrol%3Ad_flagship3_detail_base-actor_container&lici=Dzdk9LRRSOGujrSgq9XhNQ%3D%3D
https://www.linkedin.com/feed/update/urn:li:activity:6911066365709729792/
https://www.oreilly.com/pub/au/6658
https://www.oreilly.com/library/view/essential-math-for/9781098102920/
https://ianozsvald.com/
https://buttondown.email/NotANumber/
https://no.linkedin.com/in/abhi1thakur
https://github.com/abhishekkrthakur/approachingalmost/blob/master/AAAMLP.pdf
https://www.youtube.com/channel/UCBPRJjIWfyNG4X-CRbnv78A
https://www.oreilly.com/online-learning/features.html
https://www.oreilly.com/search/?query=math&extended_publisher_data=true&highlight=true&include_assessments=false&include_case_studies=true&include_courses=true&include_playlists=true&include_collections=true&include_notebooks=true&include_sandboxes=true&include_scenarios=true&is_academic_institution_account=false&source=user&sort=relevance&facet_json=true&json_facets=true&page=0&include_facets=true&include_practice_exams=true

Interesting book on Numbers

Numbers: The Universal Language (French: L'empire des nombres, lit.' The Empire of
Numbers') is a 1996 illustrated monograph on numbers and their history. Written by the
French historian of science Denis Guedj, and published in pocket format by Editions

Gallimard as the 300th volume in their "Découvertes” collection!’] (known as "Abrams
Discoveries" in the United States, and "New Horizons" in the United Kingdom). The book

was adapted into a documentary film of the same title in 2001 2, Wikipedia

Book available on Amazon

@theNeomatrix369


https://www.amazon.co.uk/Numbers-Universal-Language-New-Horizons/dp/0500300801
https://en.wikipedia.org/wiki/Numbers:_The_Universal_Language
https://en.wikipedia.org/wiki/French_language
https://en.wikipedia.org/wiki/Literal_translation
https://en.wikipedia.org/wiki/Livre_d%27art
https://en.wikipedia.org/wiki/Monograph
https://en.wikipedia.org/wiki/Number
https://en.wikipedia.org/wiki/Number#History
https://en.wikipedia.org/wiki/Denis_Guedj
https://en.wikipedia.org/wiki/Pocket_edition
https://en.wikipedia.org/wiki/%C3%89ditions_Gallimard
https://en.wikipedia.org/wiki/%C3%89ditions_Gallimard
https://en.wikipedia.org/wiki/D%C3%A9couvertes_Gallimard
https://en.wikipedia.org/wiki/Numbers:_The_Universal_Language#cite_note-1
https://en.wikipedia.org/wiki/Numbers:_The_Universal_Language#cite_note-arte-2
https://en.wikipedia.org/wiki/Numbers:_The_Universal_Language

Thanks to organisers

Thank You, again! and audience

o,
Kaggle Days MeetUp (Delhi NCR) @<

& team, for organising this session,
and giving me a chance to present
at this forum

And to you, for sparing your

valuable time and trusting in me
@theNeomatrix369
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Q& A

@
m @theNeomatrix369

When is...

When to...

Can I ask the
“5 Whys”?

60




Contact and keep in touch hashtag: #kaggledays

#delhiNCR

twitter: @theNeomatrix369

medium: https://medium.com/@neomatrix369

github: https://github.com/neomatrix369/

linkedin: https://www.linkedin.com/in/mani-sarkar/
youtube: channel | playlists

kaggle: https://kaggle.com/neomatrix369

about me: https://neomatrix369.wordpress.com/about
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https://twitter.com/theNeomatrix369/
https://medium.com/@neomatrix369
http://github.com/neomatrix369/
https://www.linkedin.com/in/mani-sarkar/
https://www.youtube.com/user/neomatrix369/
https://www.youtube.com/user/neomatrix369/playlists
https://kaggle.com/neomatrix369
https://neomatrix369.wordpress.com/about
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Previous talks

My most recent presentations can be found here

e My last in 2021 was Looking into Java ML./DL libraries: Tribuo and
DeepNetts

e Tribuo: an introduction to a Java ML Library

e “nn” things every Java developer should know about AI/ML/DL

e Naturally. getting productive, my journey with Grakn and Graql

e Do we know our data as well as our tools?

e Java N.n: What to know? How to learn?

e Some of my other talks a can be found here and here (and others on

Slideshare)

@theNeomatrix369


https://github.com/neomatrix369/awesome-ai-ml-dl/tree/master/presentations/awesome-ai-ml-dl/06-the-out-of-the-box-developer-2022
https://bit.ly/java-ml-dl-libs-tribuo-deepnetts
https://bit.ly/java-ml-dl-libs-tribuo-deepnetts
https://bit.ly/intro-to-tribuo-slides
https://bit.ly/nn-things-java-dev-ai-ml-dl
https://github.com/neomatrix369/awesome-ai-ml-dl/blob/master/examples/data/databases/graph/grakn/presentations/README.md
https://github.com/neomatrix369/awesome-ai-ml-dl/blob/master/presentations/data/02-devoxx-uk-2019/README.md
http://bit.ly/java-Nn-know-learn
https://github.com/neomatrix369/awesome-ai-ml-dl/tree/master/presentations#presentations
https://www.youtube.com/watch?v=OMLTCnoAyuc&list=PLUz6BqeCy21SXbOTMV5uRs5buGoYaW-Qu
https://www.slideshare.net/neomatrix369

Explore &

. learn!
Non-mainstream sources

1 Objectivel h
Find out what : \J(i(; }Vlsz,resem on

: , and :
other ancient civilisations , and others

knew about maths, stats These are some
clues to start

and numbers! with...

@theNeomatrix369
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https://www.wolframalpha.com/input/?i=wolfram+beta
https://www.wolframalpha.com/input/?i=wolfram+beta
https://en.wikipedia.org/wiki/Main_Page
https://www.wolfram.com/mathematica/
https://www.wolfram.com/mathematica/
https://www.gaia.com/
https://www.youtube.com/c/HISTORY/search?query=math
https://www.youtube.com/c/NatGeo/search?query=math
https://www.youtube.com/c/NatGeo/search?query=math

Quite a lot to know for
our little thinking

Other Resources

devices!

® No need to feel overwhelmed
e Kagglers, read this for inspiration

e Tackling Kaggle competitions interview
by Ian Ozsvald [1][2]
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https://startupsmagazine.co.uk/article-ten-time-management-strategies-beat-overwhelm?utm_source=SM%20OG&utm_campaign=ee80b9af84-EMAIL_CAMPAIGN_2020_01_28_04_45_COPY_01&utm_medium=email&utm_term=0_2efd8a0ec8-ee80b9af84-364483313
https://www.kaggle.com/raenish/become-grandmaster
https://ianozsvald.com/
https://buttondown.email/NotANumber/archive/interview-with-kaggle-expert-mani-sarkar/
https://buttondown.email/NotANumber/archive/interview-part-2-with-kaggle-competition-expert/
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