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Mikhail is a Senior Advisory Data Scientist 
at Minitab. He has been prototyping new 
machine learning algorithms and modeling 
automation for the past twenty years.

Mikhail has been a major contributor to 
Minitab’s on-going search for technological 
improvements among the most important 
algorithms in Machine Learning. 

About Our Speakers:

Mikhail Golovnya
Senior Advisory Data Scientist
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Why is Everyone Suddenly Talking About AI?

3



© 2024 Minitab, LLC

▪ Generative AI has grabbed the world’s attention.

▪ Generative AI has great potential but also challenging 

realities:

▪ Potential: Improved labor productivity

▪ Challenging realities: hallucinating chatbots, hard-to-

obtain GPU chips, potentially huge liabilities around 

copyright, concerns about bias and accuracy, 

impending global legislation.

▪ Generative AI has crowded out other types of AI 

techniques, some that have been with us for many years.

▪ This represents a major opportunity for us to highlight our 

recent investments.

Chat GPT: Generative AI
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Different Types of AI

▪ Reactive Machines:
▪ These are basic rule-based systems that 

operate based on predefined rules.

▪ Expert Systems:
▪ These are computer systems that mimic the 

decision-making ability of a human expert in a 
specific domain.

▪ Machine Learning (ML) Systems:
▪ ML is a subset of AI that focuses on developing 

algorithms and models that enable computers to 
learn from data.

▪ Types of ML systems include supervised 
learning, unsupervised learning, and 
reinforcement learning.

▪ Neural Networks:
▪ Inspired by the human brain, neural networks 

are a key component of many AI systems.

▪ Narrow AI (Weak AI):
▪ These AI systems are designed and trained for 

a specific task or a narrow set of tasks.

▪ Examples include virtual personal assistants, 
image recognition software, and language 
translation services.

▪ Limited Memory:
▪ These AI systems can learn from historical data to make 

better decisions.

▪ Self-driving cars often use limited memory AI to navigate 
based on past experiences.

▪ Self-aware AI:
▪ This refers to hypothetical AI systems with self-

awareness and consciousness.

▪ Theory of Mind:
▪ This is a more advanced form of AI that can understand 

human emotions, beliefs, intentions, and thoughts.

▪ General AI (Strong AI):
▪ General AI systems can understand, learn, and apply 

knowledge across diverse domains.

▪ They can perform any intellectual task that a human 
being can do.

▪ Superintelligent AI:
▪ This is a theoretical AI that surpasses human 

intelligence in every aspect.

▪ Robotics AI:
▪ AI is often integrated into robots to enable them to 

perceive, learn, and interact with the environment.
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► What types of AI are you most likely to use in your work?

▪ Rule-based/Expert Systems (i.e., Q/A Guides and Wizards)

▪ Machine Learning Systems (i.e., Predictive Analytics automation)

▪ Image/Language/Assistant Systems (i.e., Chat GPT, Watson)

▪ Deep Learning Memory Networks (i.e., self-driven cars)

▪ Self-Aware/Super-Intelligent Systems (i.e., Skynet)

Survey 1
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Types of AI that MSS Supports or Will Support

▪ Reactive Machines:
▪ These are basic rule-based systems that 

operate based on predefined rules.

▪ Expert Systems:
▪ These are computer systems that mimic the 

decision-making ability of a human expert in a 
specific domain.

▪ Machine Learning (ML) Systems:
▪ ML is a subset of AI that focuses on 

developing algorithms and models that enable 
computers to learn from data.

▪ Types of ML systems include supervised 
learning, unsupervised learning, and 
reinforcement learning.

▪ Neural Networks:
▪ Inspired by the human brain, neural networks 

are a key component of many AI systems.

▪ Narrow AI (Weak AI):
▪ These AI systems are designed and trained for 

a specific task or a narrow set of tasks.

▪ Examples include virtual personal assistants, 
image recognition software, and language 
translation services.

▪ Limited Memory:
▪ These AI systems can learn from historical data to make 

better decisions.

▪ Self-driving cars often use limited memory AI to navigate 
based on past experiences.

▪ Self-aware AI:
▪ This refers to hypothetical AI systems with self-

awareness and consciousness.

▪ Theory of Mind:
▪ This is a more advanced form of AI that can understand 

human emotions, beliefs, intentions, and thoughts.

▪ General AI (Strong AI):
▪ General AI systems can understand, learn, and apply 

knowledge across diverse domains.

▪ They can perform any intellectual task that a human 
being can do.

▪ Superintelligent AI:
▪ This is a theoretical AI that surpasses human 

intelligence in every aspect.

▪ Robotics AI:
▪ AI is often integrated into robots to enable them to 

perceive, learn, and interact with the environment.
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MSS: Expert Guidance

► Can anyone think of an example of an ‘expert machine’ in Minitab that mimics 

the decision-making ability of a human expert in a specific domain?

► Assistant Menu
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Two Common Business Problems

► Anyone investing into data collection and 

management eventually faces the following 

common needs:

► Problem 1: Find the most accurate predictive 

model subject to some natural constraints

► Problem 2: Facing a very large number of 

attributes/features/variables in your data, 

identify which ones are most predictive of the 

outcome

► AutoML AI addresses the above problems

(and more)!
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AutoML in Minitab

► Automatic discovery of the best predictive 
model (regression or classification) among the 
following families of models (more models to be 
added in the future):

▪ Classical multiple linear or logistic 
regression

▪ Classification and Regression Trees 
(CART)

▪ Random Forests (RF)

▪ Stochastic Gradient Boosting (TN)

► Automatic discovery of the key predictors for 
the stochastic gradient boosting (TN) models

► We will illustrate the first task (best model 
discovery) using a delinquency prediction 
dataset and the second task (discover key 
predictors) using Word Bank / United Nations 
dataset
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► How many Predictive Analytics algorithms do you routinely use?

▪ None

▪ One or Two

▪ A handful of favorites

▪ As many as I can get my hands on

Survey 2
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Delinquency Prediction Dataset

• Delinquency Prediction in Banking (Kaggle)
• Predict who will experience at least 90-days past 

due or other delinquency within the next 2 years 
(about 6% of the accounts)

• 108,376 instances and 6 predictors

• Binary response variable

• The original raw data available at 
https://www.kaggle.com/c/GiveMeSomeCredit 

• In this presentation we use a processed subset of 
the original data

https://www.kaggle.com/c/GiveMeSomeCredit
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Variables of Interest

VARIABLE DESCRIPTION

DELINQUENT Person experienced 90 days past due delinquency or 

worse

AGE Age of borrower in years

DEBT_RATIO Monthly debt payments, alimony, living costs divided by 

monthly gross income

MONTH_INCOME Monthly income

N_OPEN_LINES Number of open loans (mortgages, car loans, credit 

cards, etc.)

N_MORTGAGES Number of mortgage and real estate loans

N_DEPENDENTS Number of dependents in family excluding yourself
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Descriptive Stage -1
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Descriptive Stage -2
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Baseline Model (Logistic Regression)
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Algorithm Discovery

Problem 1 solved!

TN gave 5-point

boost in accuracy!
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Interaction Discovery
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Model Insights - 1
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Model Insights - 2
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Model Insights - 3
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► How many variables do your datasets usually have?

▪ Single digits

▪ Tens

▪ Hundreds

▪ Thousands

Survey 3
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World Hunger Dataset

► Understanding the key drivers associated with 
world hunger is crucial for setting up international 
policies and efforts to provide necessary relief

► Both World Bank and the United Nations provide 
useful public datasets to researchers

► The datasets include various annual 
socio/economic indicators for different world 
countries/regions covering the period from 2000 to 
2018 (pre-covid)

► Our focus of interest is which socio/economic 
indicators are predictive of the prevalence of 
undernourishment (hunger) within a region

► After data preparation and merging, our final 
modeling dataset has 98 variables and 4780 
observations
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Descriptive Statistics - 1
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Descriptive Statistics - 2

► We are challenged by the 
sheer number of available 
variables

► The following descriptors 
may significantly impact 
follow-up analyses

▪ Categorical values

▪ Missing values

▪ Extreme values

▪ Dependencies

► Graph Builder – MSS 
Rule-based AI machinery 
– is designed to address 
this challenge quickly and 
efficiently!
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MSS Graph Builder – Rule-Based Automation
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MSS Graph Builder – Rule-Based Automation
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MSS Graph Builder – Rule-Based Automation
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MSS Graph Builder – Rule-Based Automation
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MSS Graph Builder – Rule-Based Automation
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Eliminating Dependencies

► Prevalence of Undernourishment is 

the response variable of interest

► Using Graph Builder and common 

sense, we have decided to drop UN 

indicators 2.1.1, 2.1.2, 2.2.1, 2.2.2, 

2.2.3 because they are the direct 

effects of undernourishment and not 

its causes

► We kept all remaining indicators, 

including the ones largely missing
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Setting Up Predictor Discovery
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Setting Up Predictor Discovery
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Setting Up Predictor Discovery
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Final Model Selection
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Final Model Selection
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Final Model
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Model Insights - 1

▪ 60% and 80% electrification 

provide major markers 

associated with significant 

reduction in the prevalence of 

undernourishment 
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Model Insights - 2

▪ Reducing mortality rate to below 

150 is another substantial 

marker
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Model Insights - 3

▪ Introduce minimal level of 

industrialization while allowing 

for manageable levels of CO2 

emissions (small footprint)
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Model Insights - 4

▪ Develop policies aimed at 

reasonable balance between 

male and female labor: avoid 

both extremes
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Model Insights - 5

▪ Develop local policies aimed at increasing 

government effectiveness and promote the 

rule of law
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Problem 2 solved!

AutoML has identified

6 relevant predictors

out of the initial 97
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Conclusion

▪ Graph Builder Rule-Based AI feature allows to 

quickly explore individual variables and their mutual 

dependencies

▪ Discover Best Model AutoML AI feature allows to 

quickly zero in on the most accurate model that suits 

your data

▪ Discover Key Predictors AutoML AI feature allows 

to identify which variables to focus on

▪ AutoML AI saves a huge amount of manual 

modeling effort and will give you a real advantage 

over your competitors!
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Q&A
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Upcoming In-Person Events

Dates and Location in the US

• Rosemont, IL – June 18th

• Columbus, OH – August 15th

• Dallas, TX – September 10th

• Anaheim, CA – Date TBD



At Minitab, we help customers around the world leverage the power of data analysis to gain insights and make 

a significant impact on their organizations. By unlocking the value of data, Minitab enables organizations to 

improve performance, develop life changing innovations and meet their commitments of delivering high quality 

products and services and outstanding customer satisfaction.
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You have data. We have solutions. Imagine the possibilities.

47
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Gracias

Merci
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