







MACHINE LEARNING GLOSSARY

THE BEGINNER’S GUIDE TO MACHINE LEARNING

HIROTO UTAGAWA

Copyright ©2020 by HIROTO UTAGAWA





MACHINE LEARNING GLOSSARY


​1. ​ Introduction



​1-1. ​ About this book


​1-2. ​ Disclaimer




​2. ​ History of Artificial Intelligence And Trends in Artificial Intelligence



​2-1. ​ Definition of Artificial Intelligence.


​2-2. ​ Artificial Intelligence Level


​2-3. ​ The First AI Boom



​2-3-1. ​ Search Tree


​2-3-2. ​ Monte Carlo method




​2-4. ​ The Second AI Boom



​2-4-1. ​ Expert Systems


​2-4-2. ​ ELIZA


​2-4-3. ​ 
The ELIZA Effect


​2-4-4. ​ The Cyc Project


​2-4-5. ​ The Frame Problems


​2-4-6. ​ Symbol Grounding Issues




​2-5. ​ The Third AI Boom


​2-6. ​ Dartmouth Conference


​2-7. ​ Kunihiko Fukushima


​2-7-1. ​ neocognitron


​2-8. ​ XAI(Explainable Artificial Intelligence)


​2-9. ​ ILSVRC


​2-10. ​ Moravec’s Paradox


​2-11. ​ Turing Test


​2-12. ​ The No Free Lunch Theorem


​2-13. ​ The Ugly Duckling Theorem


​2-14. ​ Singularity


​2-15. ​ Strong AI


​2-16. ​ Weak AI


​2-17. ​ 
Uncle Bernie’s Rules




​3. ​ Machine Learning Basics



​3-1. ​ Machine Learning


​3-2. ​ Supervised Learning



​3-2-1. ​ classification


​3-2-2. ​ Binomial Classification


​3-2-3. ​ multinomial classification


​3-2-4. ​ regression


​3-2-5. ​ multicollinearity




​3-3. ​ Unsupervised Learning



​3-3-1. ​ Clustering


​3-3-2. ​ dimensionality reduction(dimensionality compression)


​3-3-3. ​ Anomaly Detection




​3-4. ​ Reinforcement Learning


​3-5. ​ Time Discount Rate


​3-6. ​ NLP(Natural Language Processing)


​3-7. ​ 
Training Error


​3-8. ​ Generalization Error


​3-9. ​ Generalization Performance


​3-10. ​ Features


​3-11. ​ Overlearning


​3-12. ​ Dimensional Curse


​3-13. ​ Regularization


​3-14. ​ Neural Network(NN)


​3-15. ​ Simple Perceptron


​3-16. ​ Multilayer Perceptron(MLP)


​3-17. ​ Activation function




​4. ​ Machine Learning Methods



​4-1. ​ Hyperparameters


​4-2. ​ Holdout Method


​4-3. ​ Ensemble Learning



​4-3-1. ​ bagging


​4-3-2. ​ boosting




​4-4. ​ 
Cross-validation


​4-5. ​ Grid Search


​4-6. ​ loss function


​4-7. ​ Optimization


​4-8. ​ SVM(Support Vector Machine)


​4-9. ​ kNN(k-Nearest Neighbor)


​4-10. ​ Logistic Regression


​4-11. ​ k-means method


​4-12. ​ t-SNE


​4-13. ​ Decision Tree


​4-14. ​ GBDT(Gradient Boosting Tree)


​4-15. ​ Random Forest


​4-16. ​ Linear Regression


​4-17. ​ PCA(Principal Component Analysis)


​4-18. ​ Methods of Policy Iteration.


​4-19. ​ Value Iteration Method


​4-20. ​ Policy Gradient Method


​4-21. ​ 
Q learning


​4-22. ​ TensorFlow


​4-23. ​ Keras


​4-24. ​ scikit-learn


​4-25. ​ Chainer


​4-26. ​ PyTorch




​5. ​ Deep Learning Overview



​5-1. ​ DNN(Deep Neural Network)


​5-2. ​ Statistical Natural Language Processing


​5-3. ​ Semantic Networks


​5-4. ​ Semantic Web




​6. ​ Deep Learning Methods



​6-1. ​ Gradient Descent Method


​6-2. ​ Error back propagation method


​6-3. ​ AdaGrad


​6-4. ​ Dropout


​6-5. ​ Batch Size


​6-6. ​ 
Iteration


​6-7. ​ Epoch


​6-8. ​ Stochastic Gradient Descent(SGD)


​6-9. ​ Mini-Batch Gradient Method


​6-10. ​ Batch Gradient Method(Gradient Descent Method)


​6-11. ​ Batch Normalization


​6-12. ​ Global Optimal Solution


​6-13. ​ Local Optimal Solution


​6-14. ​ Gradient loss problem


​6-15. ​ Gradient Explosion Problem




​7. ​ Deep Learning Applications



​7-1. ​ Convolution Neural Network(CNN)


​7-2. ​ RNN(Recurrent Neural Network)


​7-3. ​ DQN(Deep Q-Network)


​7-4. ​ LSTM(Long Short-Term Memory)


​7-5. ​ Hidden Markov Model(HMM)


​7-6. ​ 
Generative Adversarial Network(GAN)


​7-7. ​ R-CNN


​7-8. ​ YOLO(You Only Look Once)


​7-9. ​ VAE


​7-10. ​ Auto Encoder


​7-11. ​ Morphological Analysis


​7-12. ​ bag-of-words


​7-13. ​ n-gram


​7-14. ​ Word2Vec


​7-15. ​ skip-gram


​7-16. ​ tf-idf


​7-17. ​ CBOW


​7-18. ​ Word embedding model


​7-19. ​ BERT


​7-20. ​ Automatic Driving Level


​7-21. ​ Deep Fake


​7-22. ​ Cooperative filtering


​7-23. ​ 
Content-based filtering




​8. ​ General Knowledge And Current Events



​8-1. ​ Derivative Models


​8-2. ​ Distillation Models


​8-3. ​ Kaggle


​8-4. ​ Google Scholar


​8-5. ​ arXiv


​8-6. ​ GDPR(General Data Protection Regulation)


​8-6-1. ​ Data Portability


​8-7. ​ ELSI(Ethical, Legal and Social Implications)


​8-8. ​ LAWS


​8-9. ​ Tay


​8-10. ​ Google Photos


​8-11. ​ DeepMind


​8-12. ​ Operating state recorder


​8-13. ​ Privacy by Design


​8-14. ​ GitHub


​8-15. ​ 
DX(Digital Transformation)


​8-16. ​ Stack Overflow




​9. ​ Conclusion



​9-1. ​ Twitter


​9-2. ​ Blog


​9-3. ​ Afterword









​1. ​
Introduction

​1-1. ​About this book

This book is a glossary of terms related to machine learning, aimed at machine learning beginners.

It is a glossary of terms, so please consider using it in conjunction with other books for the systematic learning and a detailed understanding of each term.


​1-2. ​
Disclaimer

I am not responsible for any damage caused by the contents of this book. Please note in advance that I am not responsible for any damage or loss caused by the contents of this manual.

Please take advantage of the glossary of terms that begins in the next chapter.


​2. ​
History of Artificial Intelligence And Trends in Artificial Intelligence

​2-1. ​Definition of Artificial Intelligence.


	Arthur Samuel, "A field of research that gives computers the ability to learn without having to be explicitly programmed.



​2-2. ​Artificial Intelligence Level

Artificial intelligence is classified into four levels based on its functions.






	
Level


	
Functions







	
Level 1


	
Simple Control. The level of simple control according to predetermined rules.





	
Level 2


	
Rule-based. A level that uses registered patterns and chooses the best 
behavior by observing the outside world.





	
Level 3


	
Machine Learning. The level at which a human teaches the learning focus, but automatically learns the corresponding pattern.





	
Level 4


	
Deep Learning. This is the level at which the system automatically learns the corresponding patterns without a human being telling it what to look for.







​2-3. ​The First AI Boom

The late 1950s - the 1960s. The focus is on reasoning and exploration. Only toy-problems such as mazes and puzzles can be solved, and the problem of limited applicability became apparent and came to an end.

​2-3-1. ​Search Tree

By distinguishing all patterns, we obtain the desired conditions. There are two types of search: depth-first search, in which we drill down as far as we can before moving on to another branch, and breadth-first search, in which we comb through the same hierarchy before moving on to the next lower level.

​2-3-2. ​Monte Carlo method

A method based on the principle of search, which was also used during the first AI boom. The game is repeated from one phase of the game to the end of the game and then evaluated to see which method gives the best chance of winning.

​2-4. ​The Second AI Boom

The 1980s. Expert systems are at the heart of the boom.

​2-4-1. ​Expert Systems

A program that takes a field of expertise and acts as an expert in that field by taking in and reasoning with it.

​2-4-2. ​
ELIZA

A dialogue system developed by Joseph Weigenbaum in 1966. It operates on a rule-based system that receives human words and responds when the words match a pattern. It is considered the originator of "artificial incompetence.

​2-4-3. ​The ELIZA Effect

The illusion of feeling as if you are unconsciously interacting with a human being, even though you consciously know you are relative to the computer.

​2-4-4. ​The Cyc Project

A project started by Douglas Lennert of MCC in 1984 to create a database of common sense and to build a human-equivalent reasoning system. There is also OpenCyc, which has been partially open to the public since 2001.

​2-4-5. ​The Frame Problems

The inability of robots with only finite processing power to deal with all of the real-world problems that could arise because of the huge amount of time it takes to determine what should be considered and what shouldn’t be considered. It led to the demise of the second AI boom.

​2-4-6. ​Symbol Grounding Issues

It asks if you can connect a symbol(a string of letters or words) to what it means.

​2-5. ​The Third AI Boom

2000s-. Machine learning developed due to the increase in data. The deep learning craze.

​2-6. ​Dartmouth Conference

1956 in the United States. John McCarthy was the first to use the term “artificial intelligence(AI)”. The Logic Theorist, the world’s first artificial intelligence program, was demonstrated.

​2-7. ​
Kunihiko Fukushima

In the 1980s, he proposed the neocognitron, a hierarchical, multilayered artificial neural network.

​2-7-1. ​neocognitron

A multi-layered artificial neural network proposed by Kunihiko Fukushima. It was used for handwriting recognition and other pattern recognition tasks and was the source of the idea of convolutional neural networks. It had the capability of error back-propagation to evaluate the errors in the output.

​2-8. ​XAI(Explainable Artificial Intelligence)

A machine learning model in which the processes leading to the predicted or estimated results are explicable by humans, or a technology or field of research related to it.

Machine learning models tend to be black boxes, but they cannot be used with confidence unless they can be explained, so there is a growing need for model transparency.

​2-9. ​
ILSVRC

An international competition for the accuracy of object recognition in images, deep learning came to the fore in 2012 when SuperVision, which uses a convolutional neural network developed by Jeffrey Hinton and colleagues at the University of Toronto, won the competition with a significant improvement over previous accuracy.

The algorithms of the convolutional neural networks used by the previous winners are as follows. In parentheses are the development organization/number of convolutional layers of the convolutional neural network


	2012 AlexNet(14 layers/University of Toronto)

	2014 GoogLeNet(22 tiers/Google) * Second place is VGGNet(19 tiers/Oxford University)

	2015 ResNet(152 layers/Microsoft)



​2-10. ​Moravec’s Paradox

The contradiction that it is more difficult for a computer to gain infant-level knowledge and motor skills than to perform 
intelligence tests and checkers.

​2-11. ​Turing Test

A method of assessing the level of intelligence of an AI. It allows judges to interact with an AI without telling them that it is an AI, and to what extent they can tell that it is an AI. 30% or more is often considered to be a pass line.

​2-12. ​The No Free Lunch Theorem

A theorem that states that there is no universal algorithm that is always better than the others for all problems.

​2-13. ​The Ugly Duckling Theorem

A theorem that states that classification and pattern recognition are impossible without some assumption or presuppositional knowledge.

​2-14. ​
Singularity

It is the point at which artificial intelligence begins to create artificial intelligence that is smarter than itself and creates infinitely more knowledgeable beings.

Ray Kurzweil said that the Singularity will arrive in 2045.

​2-15. ​Strong AI

AI with general-purpose problem-solving capabilities. Proposed by John Searle.

​2-16. ​Weak AI

An AI with limited task-specific processing power. Proposed by John Searle.

​2-17. ​Uncle Bernie’s Rules

A term used in machine learning to describe the sense that the 
number of data required for training is ten times the number of explanatory variables(parameters).


​3. ​
Machine Learning Basics

​3-1. ​Machine Learning

A generic term for technologies and methods that attempt to realize human learning and prediction abilities on a computer.

​3-2. ​Supervised Learning

A machine learning technique that aims to bring predictions closer to the correct answer based on the combination of input and the corresponding correct answer labels(teacher data). Tasks solved by supervised learning include classification and regression.

​3-2-1. ​classification

One of the tasks of supervised learning. It determines what category, class, or type the target data belongs to. For example, identifying dogs and cats in an image is a classification. Typical methods include support vector machines(support vector machines and SVMs), decision trees, random forests, logistic regression, and the kNN method(k neighborhood method).

​3-2-2. ​
Binomial Classification

Two types of classification according to attributes in the classification task.

​3-2-3. ​multinomial classification

Three or more types of classification according to attributes in the classification task.

​3-2-4. ​regression

One of the tasks of supervised learning. It involves inferring unknown values from the target data. For example, guessing the rent or future sales of a property is a regression. The most basic algorithm in regression is linear regression. Linear regression can be divided into simple regression with one variable used for prediction and multiple regression with two or more variables used for prediction.

​3-2-5. ​multicollinearity

This is one of the most frequently encountered problems in multiple regression analysis. If features with high correlations(positive and negative correlations) are selected for features, the performance of the prediction may deteriorate.

​3-3. ​Unsupervised Learning

A machine learning technique that brings out the essential structure of data without using supervised data. Tasks solved by unsupervised learning include clustering, dimensionality reduction, and anomaly detection(anomaly detection is also a task of supervised learning).

​3-3-1. ​Clustering

One of the tasks of unsupervised learning. It brings out the essential structure of data by dividing a group of data into several clusters(populations).

​3-3-2. ​dimensionality reduction(dimensionality compression)

One of the tasks of unsupervised learning. Compressing the 
data to a lower dimension so that no information is lost in the data.

​3-3-3. ​Anomaly Detection

One of the tasks of unsupervised learning. To find heterogeneous data that are far removed from trends with training data.

​3-4. ​Reinforcement Learning

A method of machine learning that sets rewards for actions based on the state of the agent’s environment and seeks actions that are more rewarding. The probability of performing an action in a certain state is called the strategy.

​3-5. ​Time Discount Rate

Parameters for how much future value in reinforcement learning is discounted.

​3-6. ​
NLP(Natural Language Processing)

A series of technologies that allow computers to process natural language used by humans on a daily basis.

There are two main types of models: recognition models, which extract information from words to discriminate and predict the future, and generative models, which generate conversational sentences and so on.

​3-7. ​Training Error

Error with respect to the training data used for training.

​3-8. ​Generalization Error

Error for unknown data not used for training.

​3-9. ​Generalization Performance

Performance on unknown data. The lower the generalization 
error that quantifies the performance, the better the model performs.

​3-10. ​Features

A quantitative representation of the features of the data that are of interest. The extraction of appropriate features from data in machine learning is called feature engineering.

​3-11. ​Overlearning

The model performs well to the training data, but not to the unknown data and the model’s performance is low. The training error is small, but the generalization error remains large.

​3-12. ​Dimensional Curse

The tendency to make it more difficult to improve generalization performance as the number of features increases.

​3-13. ​
Regularization

A method to prevent over-learning by adding a penalty for increasing complexity during training. In neural networks, the penalty is based on the weight of complexity to prevent the model from becoming too complex.

​3-14. ​Neural Network(NN)

A method of machine learning that mimics human neural circuits, consisting of a multi-layered network of input -> one or more hidden layers(middle layer) -> output layers.

​3-15. ​Simple Perceptron

A neural network structure that consists of two layers: an input layer and an output layer.

​3-16. ​Multilayer Perceptron(MLP)

The structure of a neural network that consists of three or more layers, including an input layer and an output layer with a 
hidden layer.

​3-17. ​Activation function

A function in a neural network that converts a neuron’s output value into another value for output.

Some of the most commonly used activation functions include


	Step functions(used in the output of a simple perceptron)

	Sigmoidal functions(previously commonly used in the intermediate layers of neural networks)

	ReLU function(often used to replace sigmoidal functions in the intermediate layers of neural networks)

	Softmax functions(often used in the output layer)

	tanh function(often used as an activation function when using logistic regression)




​4. ​
Machine Learning Methods

​4-1. ​Hyperparameters

Parameters that are manually adjusted to adjust the behavior of the algorithm in machine learning training.

​4-2. ​Holdout Method

A method in supervised learning that does not use all of the teacher’s data for training, but isolates some of the data as test data and uses the rest of the data for actual training.

​4-3. ​Ensemble Learning

An approach to building more accurate training models by combining multiple training models in machine learning.

​4-3-1. ​bagging

An ensemble learning technique. Multiple models of the same type are created in parallel and the mean of the predictions is 
obtained. It is also used in models such as random forests.

​4-3-2. ​boosting

A type of ensemble learning, in which the same type of model is combined in series and the predictions of the previous model are corrected. It is also used in models such as GBDT.

​4-4. ​Cross-validation

The act of evaluating the generalization performance of a model by testing the model by taking non-duplicate data from training data.

​4-5. ​Grid Search

The act of adjusting the hyperparameters and exploring the hyperparameters so that the model has a better-generalized performance.

​4-6. ​
loss function

Functions to change parameters such as weights and biases to reduce the error between correct answers and predictions in machine learning.

​4-7. ​Optimization

To find the best value of the parameters to achieve the objective. In machine learning, to set the internal parameters of the model for prediction and classification.

Typical optimization algorithms in machine learning include the following


	Stochastic gradient descent method

	mini-batch gradient method

	batch-gradient method



​4-8. ​SVM(Support Vector Machine)

Algorithms mainly used for classification of supervised learning(also used for regression). When classifying the training data, the best decision boundary is the one that has the largest distance(margin) between the decision boundary and the nearest data.

​4-9. ​kNN(k-Nearest Neighbor)

An algorithm mainly used for classification of supervised learning. The training data are plotted on a vector space and the class of unknown data is inferred from the majority result of the class to which k training data belong in the vicinity of the unknown data.

​4-10. ​Logistic Regression

Algorithm for linear regression applied to binomial classification, using a likelihood function.

​4-11. ​k-means method

An algorithm mainly used for clustering in unsupervised 
learning.


	Classify the data into k clusters, and compute the center of gravity for each cluster.

	Re-classify the data into clusters closer to the calculated center of gravity.

	Repeat the above process until the center of gravity remains the same.



​4-12. ​t-SNE

Algorithm for dimension reduction used in unsupervised machine learning. t stands for t-distribution, S for Stochastic, N for Neighbor, and E for Embedding.

​4-13. ​Decision Tree

An algorithm for machine learning, mainly used for supervised learning, that repeats conditional judgments in a step-by-step fashion to divide information.

​4-14. ​
GBDT(Gradient Boosting Tree)

An algorithm for machine learning using ensemble learning. A technique for optimizing the loss function using gradient descent method by building a weak learner sequentially.

​4-15. ​Random Forest

An algorithm for machine learning using ensemble learning. It creates multiple decision trees and finds the correct answer from the majority vote on the output of each decision tree.

​4-16. ​Linear Regression

A machine learning algorithm that makes predictions by finding a linear function that minimizes the error between the correct answer from the input and the prediction.

​4-17. ​PCA(Principal Component Analysis)

Algorithms mainly used for dimensionality reduction in unsupervised learning. It transforms the variables so that the 
correlation between each variable in the data is eliminated.

​4-18. ​Methods of Policy Iteration.

A method of reinforcement learning in which you act according to a strategy and update the strategy to incorporate more of your successful actions.

​4-19. ​Value Iteration Method

A reinforcement learning technique that updates the maximum state value by determining the behavioral state value of each action from the reward and state value of the state after the transition.

​4-20. ​Policy Gradient Method

Algorithms using the method of policy iteration.

​4-21. ​
Q learning

Typical algorithms for reinforcement learning.

​4-22. ​TensorFlow

A framework for performing machine learning computations.

​4-23. ​Keras

A TensorFlow wrapper that specializes in deep learning.

​4-24. ​scikit-learn

A framework for all aspects of machine learning.

​4-25. ​Chainer

A framework developed by Preferred Networks in Japan.

​4-26. ​
PyTorch

A framework derived from Chainer. It was initially developed by Facebook.


​5. ​
Deep Learning Overview

​5-1. ​DNN(Deep Neural Network)

A machine learning method that is deep(in the narrow sense of the word) in a multilayered network of neural networks(four or more layers).

​5-2. ​Statistical Natural Language Processing

A technique that uses probabilistic or statistical methods for language processing.

​5-3. ​Semantic Networks

The semantic relationship between words is represented by a network.

​5-4. ​Semantic Web

Assigning meaning to information resources enables advanced 
semantic processing on computers.


​6. ​
Deep Learning Methods

​6-1. ​Gradient Descent Method

A method for finding the correct answer in a neural network. It updates the weights so that the slope of the difference between the prediction and the answer(error), which is differentiated, approaches zero.

​6-2. ​Error back propagation method

A method for finding the correct answer in a neural network. It updates weights and biases based on the difference between predictions and answers.

​6-3. ​AdaGrad

One of the algorithms of gradient descent method. It adjusts the slope of each parameter and sets an independent learning rate for each parameter.

​6-4. ​
Dropout

A method to prevent overlearning by randomly disabling branches during weight updating in neural networks.

​6-5. ​Batch Size

The number of data contained in a subset of the dataset that is divided into several subsets in the training of a neural network.

​6-6. ​Iteration

The number of times the weights were updated in the training of the neural network.

​6-7. ​Epoch

The number of times a training dataset is used to train a neural network.

​6-8. ​
Stochastic Gradient Descent(SGD)

A training method that updates the weights of a single training data once.

​6-9. ​Mini-Batch Gradient Method

A learning method that prepares a collection of data, called mini-batches, randomly sampled from several training data, and updates the weights once for each mini-batch.

​6-10. ​Batch Gradient Method(Gradient Descent Method)

A training method that uses all training data for training and updates the weights once(i.e., equal numbers of iterations and epochs).

​6-11. ​Batch Normalization

Normalize so that the mean is 0 and the variance is 1 for each 
mini-batch during training. It helps to improve the stability and speed of training.

​6-12. ​Global Optimal Solution

The solution with the smallest error value in the gradient descent method.

​6-13. ​Local Optimal Solution

Solutions with a very small slope but not a minimum error in the slope descent method.

​6-14. ​Gradient loss problem

This is a problem that occurs in deep learning. You can solve this problem by using activation functions such as ReLU.

​6-15. ​Gradient Explosion Problem

Problems that occur in deep learning. A problem that causes the error gradient to increase abnormally.


​7. ​
Deep Learning Applications

​7-1. ​Convolution Neural Network(CNN)

One of the deep neural networks that have been modified for application in image recognition. It uses a convolutional layer and a pooling layer as the hidden layer.

​7-2. ​RNN(Recurrent Neural Network)

A deep neural network that incorporates time weights into the network.

​7-3. ​DQN(Deep Q-Network)

A method using CNN for function approximation of action-value functions in reinforcement learning.

​7-4. ​LSTM(Long Short-Term Memory)

An RNN. It attempts to solve the problem of RNNs, which is 
that learning becomes more and more difficult as you go back through long series by creating a gate structure inside.

​7-5. ​Hidden Markov Model(HMM)

A language model used for speech recognition.

​7-6. ​Generative Adversarial Network(GAN)

A method developed by Ian Goodfellow for unsupervised learning. It is used for image generation, etc.

Training is performed by determining whether the discriminative network is “teacher data” or “generated by the generating network” for images generated by the generating network. The learning proceeds so that the generated network deceives the discriminative network and the discriminative network is able to discriminate more correctly.

Jan Lucan called it “the most interesting idea in machine learning in the last 10 years”.

​7-7. ​
R-CNN

A method of object detection in deep learning. It is a pioneer of algorithms for detecting and discriminating potential object regions in images.

​7-8. ​YOLO(You Only Look Once)

One of the methods of object detection in deep learning. It detects and identifies a likely object area in the image at the same time.

​7-9. ​VAE

It is one of the methods of object detection in deep learning. It is used to reduce the size of the filters to increase the speed.

​7-10. ​Auto Encoder

It is one of the methods of unsupervised learning. It is used for pre-training of neural networks and determination of initial values.

​7-11. ​
Morphological Analysis

The decomposition of natural language data into the smallest meaningful units.

​7-12. ​bag-of-words

A technique for vectorizing natural language data. It does not take into account the structure of the sentence, but counts the number of words in the document.

​7-13. ​n-gram

Word2Vec is a natural language processing method for generating words by shifting the frames by n characters on a given string of text.

​7-14. ​Word2Vec

It represents words as vectors in natural language processing and tries to express the meaning of words as distances and relationships between vectors.

​7-15. ​
skip-gram

One of the Word2vec techniques.

​7-16. ​tf-idf

A method of classifying a document by raising the importance of a word according to its frequency of appearance.

​7-17. ​CBOW

One of the Word2vec methods.

​7-18. ​Word embedding model

A technique for representing variable-length words as a fixed-length vector.

​7-19. ​BERT

Models in Natural Language Processing. published in late 2018. Noted for surpassing human performance in multiple language processing tasks.

​7-20. ​Automatic Driving Level

SAE International(a US non-profit organization with mobility experts as members) has published a standard for levels of automated driving systems as SAE J3016. According to the standard, automated driving systems are classified into six levels from level 0 to level 5, depending on the ratio of driving actions performed by humans(driver) and cars(system), the level of technological attainment, and the degree of limitation of the driving area.






	
Level


	
Role Description







	
Level 0


	
The driver performs all driving tasks.





	
Level 1


	
The system is responsible for monitoring and responding to either front and rear(acceleration and deceleration) control by accelerator and brake 
operations, or left and right control by steering wheel operations.





	
Level 2


	
The system is responsible for both front and rear and left and right monitoring and response. Up to Level 2, the driver needs to supervise the system at all times, and people are the main actors in automated driving.





	
Level 3


	
The system performs all operational tasks in a limited area. However, if the system cannot continue the operation by itself, the operator is required to take action. The major difference between Level 1 and Level 2 is that the system is basically responsible for all automatic operation tasks in the limited area.





	
Level 4


	
The system is 
responsible for all driving tasks in a limited area. The driver’s operation is not required.





	
Level 5


	
The system takes on all driving tasks under all conditions without the limitations of level 4.







​7-21. ​Deep Fake

Generative Adversarial Network(GAN) is a video, image or audio that is faked and masqueraded as authentic. It is considered problematic because it can also be used to create false reports and malicious fabrications.

​7-22. ​Cooperative filtering

Type of item recommendation method. Recommendations are made based on the action history of item users.

​7-23. ​
Content-based filtering

Type of recommendation method for items. Recommendations are made based on the characteristics of the item.


​8. ​
General Knowledge And Current Events

​8-1. ​Derivative Models

A model that is an existing trained model that has been trained again. It is mainly created by modifying the parameters of the trained model. It is the subject of copyright controversy.

​8-2. ​Distillation Models

A new model created by assembling an inference program from input and output values obtained from an existing trained model. The model can be simpler and less expensive to develop than existing models. It is the subject of a copyright controversy.

​8-3. ​Kaggle

The best-known of the competition platforms that compete for technical skills in data analysis.

​8-4. ​
Google Scholar

A Google service that allows users to search for full-text articles, journals, publications and accompanying information.

​8-5. ​arXiv

This is a website that publishes a variety of articles in physics, mathematics, computer science, quantitative biology, quantitative finance, statistics, electronics, systems science, economics, etc.

​8-6. ​GDPR(General Data Protection Regulation)

Regulations by the European Parliament and the European Council and the European Commission aimed at enhancing and integrating data protection for all individuals within the European Union. Information such as cookies and IP addresses are also protected.

​8-6-1. ​Data Portability

One of the features of the GDPR. One of the features of the GDPR, the right to request that users be able to take the collected and stored data collected about them on one service, including their usage history, and make it available to other services.

​8-7. ​ELSI(Ethical, Legal and Social Implications)

It means ethical, legal and social challenges. One of the keywords in recent years in AI and data business-related forums, encouraging people to think holistically about all three issues.ELSI was originally a life science term, but has become widely used in advanced science and technology research in general.

​8-8. ​LAWS

A robotic weapon with the ability to move autonomously to judge and kill targets. Regulations are under review at UN Headquarters in Geneva.

​8-9. ​
Tay

A chatbot developed by Microsoft that ran on Twitter; it was released in 2016 and was learning conversations from interactions with Twitter users while making statements, but it began to make discriminatory and problematic remarks, and “Tay’s conversational skills were improperly trained by multiple users to and started making comments in the wrong direction” and was suspended. Later, it was revived but then suspended again due to a problem.

​8-10. ​Google Photos

An image storage and sharing service provided by Google. There was an issue with African-American men and women’s face images being tagged(automatically recognized) as gorillas.

​8-11. ​DeepMind

An AI development company under Google; AI developed by DeepMind includes the following


	AlphaGo: A Go AI; first to beat a professional player without a handicap; defeated Lee Sedol 9-dan, a career world champion, 4-1 in 2016.

	AlphaGo Zero: A new version of AlphaGo, released in 2017. He learned by playing his own games without reading professional players’ game records, and showed his ability to beat AlphaGo.

	AlphaZero: A modified version of AlphaGo Zero. You can now learn chess and shogi as well as Igo.

	AlphaStar: An AI that can capture the real-time strategy game “Starcraft 2”.



​8-12. ​Operating state recorder

A device that records information about the operation of an automated vehicle; the 2020 amendments to the Road Transport Vehicle Act create a section requiring users of automated vehicles to install operating condition recorders and to store data from the operating condition recorders.

​8-13. ​Privacy by Design

The idea is to build in privacy prevention measures into the design process, taking into account the possibility of privacy violations.

​8-14. ​GitHub

A software development platform. It allows engineers to save source code using a version control system called Git and share it with other engineers.

​8-15. ​DX(Digital Transformation)

The concept of “ever-evolving technology enriching people’s lives” was proposed in 2004 by Erik Stolterman, a professor at Umeå University in Sweden.

​8-16. ​Stack Overflow

Computer and Information Technology Q&A site.


​9. ​
Conclusion

​9-1. ​Twitter


https://twitter.com/hanautarecords


If you have any questions about this book, please contact me here.


​9-2. ​
Blog


https://hanautarecords.com


I also write a blog, though only in Japanese.



​9-3. ​
Afterword

Thank you for reading this book to the end.

There may be some opinions about the content, such as “It’s strange that this term is not included” or “It’s not useful at this level”.

However, I have continued to work on this book in order to provide useful learning materials for beginners, and I thank you for your understanding.
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