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Learning outcomes

ÅLO1: Understand the basics of machine learning technique. 

ÅLO2: Identify increasing areas or functions where machines 
are simply better performers than humans. 

ÅLO3: Recognize the role of human guidance in digital 
transformation.

ÅLO4: Investigate how machine learning could be used in a 
business context.
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Categories of AI
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1)Symbolists- write rule-based systems 
and try to symbolically solve problems

2) Analogizers- make analogies from one to another
3) Evolutionists- game theory and games 
4) Bayesians- statistical methods
5) Connectionists- mathematical functions used to show connections 
between different relationships



Machine learning concepts

ÅArtificial Intelligence 

ÅCoded rules are required

ÅMachine learning  is an AI technique that enables a machine 
to learn using large data sets

ÅML allows computers to learn by themselves taking advantage of 
the processing power of modern computers

ÅTo solve a problem ML needs big data and computing power
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Mathematical 
methods

Technology
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ML explained by YufengGuofrom Google (10:35)
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Åhttps://www.youtube.com/watch?v=HcqpanDadyQ&list=P
LIivdWyY5sqJxnwJhe3etaK7utrBiPBQ2

https://www.youtube.com/watch?v=HcqpanDadyQ&list=PLIivdWyY5sqJxnwJhe3etaK7utrBiPBQ2


Deep learning
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Å Deep learning is a technique of ML

Å Deep learning uses neural nets (or 
networks) (NNs, or deep neural nets 
DNNs )

Å Neuronsȭ ÉÍÐÏÒÔÁÎÃÅ ÉÓ ÄÉÃÔÁÔÅÄ ÂÙ 
weights

Å Iterating through data set reduces 
!)ȭÓ error

AI > ML > Deep learning



Neural nets
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Business implication:
ȰDeep neural netsȱ ɉ7 to 15 layers deep):  
Å the deeper the net, the more 

sophisticated the decisions it can make
Å Examples:
Å decision regarding image recognition
Å decisions about lending credit 

ÅModeled after neural networks in the 
brain
ÅBased on matching inputs to outputs
ÅExample:
ÅInput - files of human speech 
ÅOutput - written text of the words 

that correspond to those sound 
waves



ML problem formulation

ÅData - collection of objects

ÅObjects - are described by a set of observables and target 
variables

ÅObserved variables - can easily be measured for an 
arbitrary object

ÅTarget variables - are known for a limited number of 
objects (the so-called training sample)

ÅTask- to predict the value of target object variables from 
the observed variables
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Regression:

9ЂΜ(X,ɼ)



Compute price prediction by deep learning 
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Price

Origin airport 

Destination airport 

Departure date

Airline

Simple task
Å To build a service that will 

estimate price of airline 
tickets 

Input: origin airport, destination airport, departure date, airline

Output: predict the price of a one-way ticket



Training AI for price prediction by deep learning 
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Price

Origin airport 

Destination airport 

Departure date

Airline

ÅOur big data: historical data of 
ticket prices. Need a very large list 
of ticket prices because of the 
large amount of possible airports 
and departure date combinations

ÅUntrained AI goes through entire 
data set 

ÅCompare its outputs with data set
ÅCreate a cost function
ÅWhen cost function=0, AI is trained 

ɉ!)ȭÓ ÏÕÔÐÕÔÓЂÄÁÔÁ ÓÅÔ ÏÕÔÐÕÔÓ)

Task: to build a service that will estimate 
price of airline tickets 
Input: origin airport, destination airport, 
departure date, airline
Output: predict the price of a one-way ticket



Supervised and unsupervised learning

SUPERVISED LEARNING

ÅMany samples of good, labeled data

ÅAI is given them as inputs and told of 
the expected outputs

ÅIf AI gives wrong output, it readjusts 
its calculations iterativelyuntil no 
mistakes are made

ÅExample: predicting weather. AI is 
trained on historical data. Inputs: 
pressure, humidity, wind speed. 
Outputs: temperature.   
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BUSINESS IMPLICATION



Supervised and unsupervised learning

SUPERVISED LEARNING

ÅLabelled data sets 

ÅAI is given them as inputs and told of 
the expected outputs

ÅIf AI gives wrong output, it readjusts 
its calculations iterativelyuntil no 
mistakes are made

ÅExample: predicting weather. AI is 
trained on historical data. Inputs: 
pressure, humidity, wind speed. 
Outputs: temperature.   

UNSUPERVISED LEARNING

ÅData sets have specified structure

ÅAI is allowed to make logical 
classifications of data

ÅExample. Predicting behavior for 
an e-commerce website:

ÅInstead of learning by using labelled 
data set of inputs and outputs, AI 
classifies the input data. Based on 
this classification, it will tell which 
kind of users are most likely to buy 
certain products.
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