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Cardiovascular continuum

Risk factors:
- dyslipidemia
- hypertension

-diabetes/obesity
- smoking

Neurohormonal activation 

-Myocardial ischemia
-Terminal heart disease

Endothelial dysfunction



Table and sensor bracket for FMD procedures



Indicators

CardioAnthropometry

Height
Body weight
Body mass index (BMI)
Weight-growth index
Shoulder width
Arm length
Hand span

Left atrium
Left atrium / body area
Myocardial thickness
Right ventricle
Right ventricle / body area
TIS (thickness of the interventricular 
septum)
DLVD (diameter of the left ventricle in 
diastole)
LVEF (left ventricular ejection fraction)
SV (stroke volume of the left ventricle in 
systole)



Linear classification model

Training sample

Continuous approximation of a binary loss function

𝑎 𝑥,𝑤 = 𝑠𝑖𝑔𝑛 𝑥, 𝑤

𝑋! = 𝑥" , 𝑦" "#$
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Maximum likelihood principle

where - sigmoid function𝜎 𝑀 =
1

1 + 𝑒!"



Estimation of the probability coefficient

Logarithm of the odds ratio

log )𝜙 ≡ log 𝜙 𝑋 = 1, 𝑋 = 0 = 𝑙𝑜𝑔𝑖𝑡(𝑋 = 1 − 𝑙𝑜𝑔𝑖𝑡 𝑋 = 0 = 𝛼 + 1×𝛽 − 𝛼 + 0×𝛽 = 𝛽
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Effect coding Dummy coding

Hemodynamic 
type

Design Variables

X1 X2

2 type 1 0

3 type 0 1

1 type -1 -1

Hemodynamic 
type

Design Variables

X1 X2

2 type 1 0

3 type 0 1

1 type 0 0



Coefficient logarithms

1

2

𝑙𝑜𝑔𝑖𝑡 𝑠𝑒𝑐𝑜𝑛𝑑𝑡𝑦𝑝𝑒 = 𝛼 + 𝑋% = 1 𝛽% + 𝑋& = 0 𝛽& = 𝛼 + 𝛽%

𝑙𝑜𝑔𝑖𝑡 𝑡ℎ𝑖𝑟𝑑𝑡𝑦𝑝𝑒 = 𝛼 + 𝑋% = −1 𝛽% + 𝑋& = −1 𝛽& = 𝛼 − 𝛽% − 𝛽& − 𝛽'

𝑙𝑜𝑔 𝜙 𝑠𝑒𝑐𝑜𝑛𝑑𝑡𝑦𝑝𝑒, 𝑡ℎ𝑖𝑟𝑑𝑡𝑦𝑝𝑒 = 𝑙𝑜𝑔𝑖𝑡 𝑠𝑒𝑐𝑜𝑛𝑑𝑡𝑦𝑝𝑒 − 𝑙𝑜𝑔𝑖𝑡 𝑡ℎ𝑖𝑟𝑑𝑡𝑦𝑝𝑒
= 2𝛽% + 𝛽&

𝑙𝑜𝑔 𝜙 𝑠𝑒𝑐𝑜𝑛𝑑𝑡𝑦𝑝𝑒, 𝑡ℎ𝑖𝑟𝑑𝑡𝑦𝑝𝑒 = 𝑙𝑜𝑔𝑖𝑡 𝑠𝑒𝑐𝑜𝑛𝑑𝑡𝑦𝑝𝑒 − 𝑙𝑜𝑔𝑖𝑡 𝑡ℎ𝑖𝑟𝑑𝑡𝑦𝑝𝑒
= 𝛼 + 𝑋% = 1 𝛽% + 𝑋& = 0 𝛽& − (𝛼 + 𝑋% = 0 𝛽% + 𝑋& = 0 𝛽&) = 𝛽%



Analysis results for the maximum likelihood method for both 
parameterizations

Effect coding

Dummy coding

M
𝛽%( = 2𝛽%) + 𝛽&)

𝛽&( = 2𝛽&) + 𝛽%)



Analysis results for the maximum likelihood method for both 
parameterizations - Continued



Construction of logistic regression models with 
one category predictor



1

2

3

Concordant
If the entity with the higher predicted probability corresponds to the subject that 
fell, and the entity with the lower predicted probability corresponds to the entity 
that did not fall

Discordant
If the entity with the higher predicted probability correspond to the subject that did 
not fall, and the entity with the lower predicted probability corresponds to the 
entity that fell

Tied
If the calculated probability is the same 

Model evaluation



Construction of a logistic regression model 
with one continuous predictor



Comparison of AIC and SC values for two models

Comparison of pairs



Realization in R

Effect coding

Dummy coding



Comparative characteristics

Dummy coding

Effect codingDummy coding

Effect coding

R

SAS



Launch speed

R

0.37 sec

SAS

0.56 sec



Conclusion

• 1. Solution of the main problem. The profitability of logistic regression.
• 2. The value of the data obtained.
• 3. Comparison of programming languages.



You can find the codes here

https://github.com/sergeykashyn/logistic_regression

https://github.com/sergeykashyn/logistic_regression
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