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Jupyter

- Web-based development environment for notebooks, code, and
data

- Can run Python

_
Jjupyter
e’
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Download files from healthcareproducts.org/events/jupyter-intro

v
B2 Jupyter Intro | Healthcare Produ. X +

CcC O @ healthcareproducts.org/event/jupyter-intro/
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&0 Event Series: Al Summit Agenda 2023

Jupyter Intro

NOVEMBER 14 (@ 4:00 pm — 4:30 pm

In preparation for the Day 2 Workshop, we are going to introduce Jupyter Notebooks and prep the files you will need for the interactive session on Day 2.
This will also be a time to troubleshoot issues and ask questions. Bring your laptops and the two project files that will be shared.

DOWNLOAD THE WORKSHOP FILES: & diabetes data.csv (download) & afdo_2023.ipynb (download)
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Go to jupyter.org and click ‘“Try’ JupyterlLab

Project Jupyter | Try Jupyter X +

& jupyter.org

et
Jupyter Install AboutUs Community Documentation NBViewer JupyterHub Widgets Blog
-~

Try Jupyter
You can try Jupyter out right now, without installing anything.
Select an example below and you will get a temporary Jupyter
server just for you, running on mybinder.org. If you like it, you
can install Jupyter yourself.

Try Classic Notebook Try JupyterLab Try Jupyter with Julia

e = julia

[
A tutorial introducing basic features JupyterLab is the new interface for A basic example of using Jupyter
of Jupyter notebooks and the Jupyter notebooks and is ready for with Julia.
IPython kernel using the classic general use. Give it a try!

Jupyter Notebook interface.
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https__ www.healthcareproducts.org_wp-content_uploads_2023_11_diabetes_data

3

diabetes_data
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Drag the two files to the data folder

@ JupyterLite

& jupyter.org/try-jur at [ 62FIntro.ipyn Incognito (2)

£ File Edit View Run Kernel Tabs Settings Help

() b c [ Intro.ipynb X |+ .

‘ a B + X O [ » m C » Markdown v Python (Pyodide) O
o 8 / notebooks / . BAr»dY &F 8
Name R Lact Modified Introduction to the JupyterLab and Jupyter Notebooks
Intro.ipynb 9 h L . . . A
o[ Intro.ipyn ours ago This is a short introduction to two of the flagship tools created by the Jupyter Community.
[®] Lorenz.ipynb a month ago
A sqlite.ipynb amonth ago AExperimental!A: This is an experimental interface provided by the JupyterLite project. It embeds an entire JupyterLab
interface, with many popular packages for scientific computing, in your browser. There may be minor differences in behavior
i j ed behavior. To
N . AFDO_2023.ipynb October 6, 2023 at 16:18 Document
B diabetes_data.csv  October 6, 2023 at 16:18 CSV Document d activities such as
he interface that
Welcome Tour and
BCN001CS0001
Macintosh HD
Bb introduction
) Rojo
Morado
O fotos
Verde ument that blends
® Amarillo
9 GB available
& Rnia
For an overview of Jupyter Notebooks, see the JupyterLab Wel Tour on this page, by going to Help —> Notebook Tour and
following the prompts.
See Also: For a more in-depth tour of Jupyter Notebooks and the Classic Jupyter Notebook interface, see the Jupyter
Simole 0 M 1 {8  Pvthon (Pvodide) | Idle Mode: Command & In1 Col1 | HEALTHCARE
PRODUCTS
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Confirm the data upload

File Edit View Run Kernel Tabs Settings Help

* c HH diabetes_data.csv X |+

).

]
Delimiter:
’ Filter files by name Q =
o i Pregnancies Glucose BloodPressure SkinThickness Insulin BMI | DiabetesPedigr
| / Projects | AFDO2023 / | | | 1 | | | 1
- 1 6 148 72 35 0 33.6
.— | Name - Last Modified I
= 2 1 85 66 29 0 26.6
BAEDQ.2022 invoh 11 hours ago I
3 8 183 64 0 0 23.3
H diabetes_data.csv 11 hours ago |
4 1 89 66 23 94 28.1
° Exercise.ipynb 12 days ago |
Ll oY Vs ag 5 0 137 40 35 168 43.1
° ject.i |
[® FullProject.ipynb a month ago g 5 116 74 o 0 256
7 3 78 50 32 88 31
8 10 115 0 0 0 35.3
9 2 197 70 45 543 30.5
10 8 125 96 0 0 0
1 4 110 92 0 0 37.6
12 10 168 74 0 0 38
13 10 139 80 0 0 271
14 1 189 60 23 846 30.1
15 5 166 72 19 175 25.8
16 7 100 0 0 0 30
17 0 118 84 47 230 45.8
18 7 107 74 0 0 29.6
19 1 103 30 38 83 43.3
20 1 115 70 30 96 34.6
21 3 126 88 41 235 39.3
22 8 99 84 0 0 35.4
23 7 196 90 0 0 39.8
24 9 19 80 35 0 29
25 1 143 94 33 146 36.6
26 10 125 70 26 115 31.1
27 7 147 7R n n 2041
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Confirm the code upload

@ JupyterLite

& jupyter.org/tr

L3 File Edit View Run Kernel Tabs Settings Help

- + C [ Intro.ipynb X | A AFDO_2023.ipynb o+
’ B+ XTO [ » m C » Code v Py
Iter files by name Q
o
8 / notebooks / [1]: g N
# Data analysis from diabetes exercise
.— Name - Last Modified # Exercise inspired in https://www.kaggle.com/code/annelieseneo/diabetes-prediction
- o W] AFDO_2023.ipynb seco~ ., ago #
import numpy as np
H diabetes_data.csv seconds ago import pandas as pd
o (A Intro.ipynb 10 hours ago
) data = pd.read_csv('./diabetes_data.csv')
[A] Lorenz.ipynb a month ago print(data.head())
A sqlite.ipynb a month ago print('Dataset based on [rows, columns]:', data.shape)

print(data.columns)
print(); print('General info:')
print(data.info())

Pregnancies Glucose BloodPressure SkinThickness Insulin BMI \

0 6 148 72 35 0 33.6

1 1 85 66 29 0 26.6

2 8 183 64 0 0 23.3

3 1 89 66 23 94 28.1

4 0 137 40 35 168 43.1
DiabetesPedigreeFunction Age Outcome

0 0.627 50 1

1 0.351 31 0

2 0.672 32 1

3 0.167 21 0

4 2.288 33 1

Dataset based on [rows, columns]: (768, 9)

Index(['Pregnancies', 'Glucose', 'BloodPressure', 'SkinThickness', 'Insulin',
'BMI', 'DiabetesPedigreeFunction', 'Age', 'Outcome'],
dtype='object")

General info:

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 768 entries, @ to 767
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We will be here if you need help.

Networking reception will start at 5:00 in the Fountain Room (where lunch
was) and end at 6:30.

AFDO HEALTHCARE
PRODUCTS

COLLABORATIVE




Workshop

Al SUMMIT

CINCINNATI, OH - NOVEMBER 14-16, 2023

AFDO HEALTHCARE
PRODUCTS

WAl COLLABORATIVE




= Al SUMMIT YEAH.. IFYOU.GOULD JUST USE
o N = GHATGPT FOR EVERYTHING

Inspiring Collaboration. Leading Innovation. Making a difference.

How do | use Al?

. Avoid the downfalls: THAT'D BE GREAT

1. Executives lack a clear vision for advanced analytics

2. lgnore Lean Principles
3. Goals are driven by tools and not business problems
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Defining Problems

“If | were given an hour in which to do a problem upon which my life
depended, | would spend 40 minutes studying it, 15 minutes reviewing

it, and 5 minutes solving it.”

AFDO HEALTHCARE
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Defining Problems

1. Establish the need for a solution
« What is the basic need?
« Whatis the desired outcome?

2. Justify the need
* Does this follow the company’s strategy?
« What are the benefits, and how will they be measured?

3. Contextualize the problem
 What approaches have been tried?
* Have other organizations tried?

4.  Write the problem statement

AFDO HEALTHCARE
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Good vs Bad

We are behind schedule.

The lack of clean water in developing countries is leading to increased incidence of
water-borne diseases and limiting socio-economic development.

We need to use ChatGPT.

Employee turnover of 25% in Company X is negatively impacting productivity,
morale, and profitability.

g PRODUCTS
COLLABORATIVE
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Using Al

- |Is there a clear objective?

.- |s good quality data available?

. Have traditional statistics failed?
- Do you have a skilled team?

. Are your operations ready for Al?

AFDO HEALTHCARE
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Business Problem

1. Establish the need for a solution

« The disease progression for diabetic patients on a certain treatment cannot be determined
until 1 year after the treatment started. Knowing the progression sooner will allow earlier
adjustments to the treatment.

2. Justify the need

« Adjusting the treatments earlier will improve the chances of a positive progression
improving the lives of our patients. The benefits will be a savings in unnecessary treatment
and extended life for patients.

3. Contextualize the problem

« The dataset was reviewed, but there was no apparent correlation between the measurable
attributes and the outcome. Other organizations have used Al models to predict the
outcomes.

AFDO HEALTHCARE
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Business Problem

4. Write the problem statement.

- The disease progression for diabetic patients on a certain treatment cannot
be determined until one year after the treatment started. Knowing the
progression sooner will allow earlier adjustments to the treatment,
improving the chances of a positive. The benefits will be savings in
unnecessary treatment and extended life for patients. The dataset was
reviewed, but there was no apparent correlation between the measurable
attributes and the outcome. Other organizations have used Al models to
predict the outcomes.
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K-Means Clustering

Unsupervised approach used to group similar
objects into clusters

Clusters so that the sum of the squared distances

o . o 34 -
between the objects and their cluster mean is Cpata® o
o e . 2 L
minimized. “ !'t ]
1 : ®

11 ® o o o

Input: Columns of features with numerical values | ::.'g-"

- M,
. . . . yot, . .
Output: Objects placed into similar clusters f ° .
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Logistic Regression

Supervised approach used to determine the
probability of a discrete outcome (y) give input
variables (x)

Input: Columns of numerical inputs, column of
categorical output

Output: Predictive model predicting the outcome of
future objects

AFDO HEALTHCARE
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Random Forest

Supervised approach using decision trees
to solve regression and classification

problems Root Node

e oo v

E Decision Node 'Srlr.lebe_ E Decision Node
Input: Columns of numerical inputs, v 1
column of numerical output ClesfNode  LefNode | pecsionNode  Leafode
Output: Predictive model to categorize ¢ | 1
fUtU re ObjeCtS Leaf Node Leaf Node

PRODUCTS
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K-Nearest Neighbors Algorithm

Supervised approach used to group similar objects
into clusters

Uses distance to locate the closest neighbors of an

O bj e Ct /,/ ————————— ‘\\\ Classe B
i : X ": ® .
Input: Columns of features with numerical values, i e s ®
column of numerical categorization N k=3 /@
Output: Predictive model to categorize future objects R .
X2
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Hand—on application

Analyzing a disease
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Go to jupyter.org and click ‘“Try’ JupyterlLab

Project Jupyter | Try Jupyter X +

& jupyter.org

et
Jupyter Install AboutUs Community Documentation NBViewer JupyterHub Widgets Blog
-~

Try Jupyter
You can try Jupyter out right now, without installing anything.
Select an example below and you will get a temporary Jupyter
server just for you, running on mybinder.org. If you like it, you
can install Jupyter yourself.

Try Classic Notebook Try JupyterLab Try Jupyter with Julia

e = julia

[
A tutorial introducing basic features JupyterLab is the new interface for A basic example of using Jupyter
of Jupyter notebooks and the Jupyter notebooks and is ready for with Julia.
IPython kernel using the classic general use. Give it a try!

Jupyter Notebook interface.
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Execute the code and look at the;al/ta

~ File Edit View Run Kernel Tabs Settings Help

- + C [ diabetes_data.csv / [ AFDO_2023.ipynb o |+

‘ B+ X DO [ » = C » Code v %  Python 3 (ipykernel) O

’ Filter files by name

o

B8 / Projects / AFD02023 / #
# Data analysis from diabetes exercise
— | Name -~ Last Modified # Exercise inspired in https://www.kaggle.com/code/annelieseneo/diabetes-prediction
B o N AFDO_2023.ipynb 11 hours ago #
import numpy as np
* HH diabetes_data.csv 11 hours ago import pandas as pd
o [A] Exercise.ipynb 12 days ago
Py Vs 29 data = pd.read_csv('./diabetes_data.csv')
© [A] FullProject.ipynb a month ago print(data.head())
print('Dataset based on [rows, columns]:', data.shape)

print(data.columns)
print(); print('General info:')
print(data.info())

Pregnancies Glucose BloodPressure SkinThickness Insulin BMI \

0 6 148 72 35 0 33.6

1 1 85 66 29 0 26.6

2 8 183 64 0 0 23.3

3 1 89 66 23 94 28.1

4 0 137 40 35 168 43.1
DiabetesPedigreeFunction Age Outcome

0 0.627 50 1

1 0.351 31 0

2 0.672 32 1

3 0.167 21 0

4 2.288 33 1

Dataset based on [rows, columns]: (768, 9)

Index(['Pregnancies', 'Glucose', 'BloodPressure', 'SkinThickness', 'Insulin',

'BMI', 'DiabetesPedigreeFunction', 'Age', 'Outcome'l,
dtype='object"')

General info:

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 768 entries, @ to 767
Data columns (total 9 columns):

#  Column Non-Null Count Dtype
@ Pregnancies 768 non-null int64
1  Glucose 768 non-null int64
2 BloodPressure 768 non-null int64
3 SkinThickness 76_8 non—ngll int64

AFDO HEALTHCARE
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Making decisions around data

# [0
# Values +-like glucose,bloodpressure or BMI can not be 8. We have to fix the problem.

# looking for empty data, lost dat
print(); print('Null values:')
data.isna(}).sumf()

print(); print('Empty values:')
data.eq(@).sum()

Mull values:

Empty values:

Pregnancies 111
Glucose 5
BloodPressure 35
SkinThickness 227
Insulin 374
BMI 11
DiabetesPedigreeFunction ]
Age )
Outcome 508
dtype: intéd

AFDO HEALTHCARE
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Interpolating values to not lose data for columns with
value=0

#Missing Data Imputation Using Regression

def ImputeZeroValuesWithRegression(dataset):

columnsToBeImputed = ['BloodPressure’, 'Glucose’, 'Insulin', 'SkinThickness', 'BMI']
for column in columnsToBeImputed:

Empty values:

test_df = dataset[dataset[column]==8]

Pregnancles 111
y_train= dataset[column] Glucose @
¥_train= dataset.drop({column,axis=1)

BEloodPressure 4]
X_test = test_df.drop(column, axis=1) SkinThiEknEEE A
Lr=LinearRegression() Insulin B
lr.fit(x_train,y_train)
y_pred=lr.predict(X_test) EMI @

DiabetesPedigreeFunction @
dataset.loc[dataset[column]==0,column] = y_pred ﬁhgqg B

return dataset Qutcome 500

dtype: 1ntéd

# Interppolating blank values for columns that do not make sense to have empty values
df=ImputeZeroValuesWithRegression(dataset=data)

print(}); print('Empty values:')

df.eq(@).sum()

AFDO HEALTHCARE
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Changing values = 0 with the mean

# Changing first the emptiy values of the table. B ™4 &5 F 0B
# NaN instead of @

datal["Pregnancies","Glucose","BloodPressure","SkinThickness" ,"Insulin","BMI","DiabetesPedigreeFunction”,"Age"
ll=datall

"Pregnancies" ,"Glucose","BloodPressure","SkinThickness" ,"Insulin","“BMI","DiabetesPedigreeFunction”,"Age"]].replace(®,np.NaN)

#filling in the missing values
data.fillna(data.mean(), inplace=True)

#I filled the empty spaces with average.
data.head(}

PRODUCTS
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&00

Frequnce of Pregnancies

Frequency

Pregrances Glucose BloadPressuse SkinThickness Insblin BM DiabetesPedigreeFunction Age

15
17

0
— o ~ ™ <~ 0 © ~ © E
Pregnancies

10
1
1
1
1

AFDO HEALTHCARE
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0.25
#
# Order of importance 0.207
#
x=datal['Glucose', 'BMI', 'Age', 'Pregnancies', 'SkinThickness',

'"Insulin', 'DiabetesPedigreeFunction']] 0.15 1

y=data.ilocl:,8]
model = ExtraTreesClassifier()
model.fit{x,y) 0.107
print{model. feature_importances_)
#plot graph of feature importances for better visualization
feat_importances = pd.Series(model.feature_importances_, index=x.columns) 0.05 4
feat_importances.nlargest(28).plot(kind="bar")
plt.show()

0.00 -

I:'Q

Glucose
Insulin

Pregnancies
skinThickness

DiabetesPedigreeFunction
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-1.0
FENIENRSS N 0.13 0.21 -0.053-0.075 0.017-0.034 0.54 0.22
. Glucose :).13:).24 0.11 | 0.49 0.24 0.14 0.27 0.5 | 0.8
# Classic Correlation BloodPressure Al :3.24 0.13 0.012 0.32 0.02 0.34 0.16
B
print(data.corr(}) . i : - F :
ENNE-0.075 0.49 0.012 0.48 JEM 0.25 022 -0.019 0.2
sns.heatmap(data.corr(),annot=True)

NI 0.017 0.24 0.32  0.57 t).?_S 0.16 0.031

DiabetesPedigreeFunction -guRekE v e SRR Rl B o i R o i 1 t).t::34

ahisae 0.54 0.27 0.34 -0.096-0.019 0.031 t}.t}}ﬂ-

allideslgla8 0.22 05 016 013 02 031 017 024

=

Pregnancies
Glucose
BloodPressure
SkinThickness
Insulin
BMI
Age

Outcome -

DiabetesPedigreeFunction
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e Clustering data by means k-means
* Classification Task:Logistic Regression
 Classification Task:Random Forest

e Classification Task:KNN Classifier

800

600 -

£
= 400 -

200 A

w43 AL SUMMIT Creating Al Models

Clusters Glucose vs. Insulin

T T T T T T T T T
40 60 80 100 120 140 160 180 200
Glucose
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Solve the problem

Which model would you implement? Why?

Explore the outputs and discuss the options

AFDO HEALTHCARE
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Lessons Learned

- Did you trust the...
- Data

- Algorithms
- Models

- Next Steps:
- How to measure the model drifting?
-  What causes drift? Can it be documented in a risk assessment?
- What are the dangers of model drift?

AFDO HEALTHCARE
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What if...

ne average BMI of the patients has decreased?

e starting age of participants all increased?

he precision of an instrument has increased? Decreased?
anks are being introduced due to a change in the process?

4 m 4 4 o

ne disease mutates or becomes less understood?

AFDO HEALTHCARE
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Validation - Data

Transformation

AFDO HEALTHCARE
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Validation - Algorithm

Acceptance

AFDO HEALTHCARE
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Validation — Model
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Q&A
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