
互联网新技术在线教育领航者

法律声明

 本课件包括：演示文稿，示例，代码，题库，视频和声
音等，小象学院拥有完全知识产权的权利；只限于善意
学习者在本课程使用，不得在课程范围外向任何第三方
散播。任何其他人或机构不得盗版、复制、仿造其中的
创意，我们将保留一切通过法律手段追究违反者的权利。

关注小象学院



互联网新技术在线教育领航者

LOGO

Machine Learning

Zengchang Qin (Ph.D.)

Part 2: Philosophy of Machine Learning



互联网新技术在线教育领航者

LOGO

Model Learning

All models are wrong, but some are useful - George E. P. Box



What is Machine Learning
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Machine Learning Applications 

 Artificial Intelligence

 Pattern Recognition

 Machine Learning

 Data Mining (Big Data)

 Statistical Learning

 Deep Learning

 Natural Language 
Processing

 Information Retrieval

 Computer Vision 

 Image Processing

 Speech Recognition

 Biometrics

 Bioinformatics
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Science of Algorithm 

[1] Langley, P. (1986). Human and machine learning. Machine Learning, 1, 243–248. 
[2] Simon, H. A. (1983). Why should machines learn? In R. S. Michalski, J. G. Carbonell, & 
T. M. Mitchell (Eds.), Machine learning: An artificial intelligence approach. San Mateo, CA: 
Morgan Kaufmann 

■ If machine learning is a science, it is a science 
of algorithms.   - Pat Langley [1]
■ The central idea, already proposed by Simon 
[2] was that the purpose of learning is to 
improve performance on some class of tasks. 
■ The UCI Machine Learning Repository
(http://archive.ics.uci.edu/ml/) is available to 
the community
by FTP in 1987. 
■ Like science, it is about hypothesis testing 
using evidence. 

http://archive.ics.uci.edu/ml/


Machine Learning from Data is Just the 

Process of Scientific Discovery

■ A tradeoff between 
generalization and specification. 
(E.g, there is no two leave are 
exactly the same, or all greens are 
leaves. )



Occam’s Razor and Overfitting

■ Occam's razor (or Ockham's razor) is a 
principle from philosophy. Suppose there exist 
two explanations for an occurrence. In this case, 
the simpler one is usually better.

Q: Any other examples of Occam’s Razor？



Overfitting

■ In machine learning, we tends to favor 
simple models. When two models that make 
exactly the same predictions, the simpler one is 
the better. If the model is too complex, we may 
face the problem of overfitting. 

Q: Any other examples of overfitting？

■ Let's say you attend a symphony and want 
to get the clearest, most faithful sound 
possible. So you buy a super-sensitive
microphone and hearing aid to pick up all the 
sounds in the auditorium. 

■ Then you start "overfitting," hearing the 
noise on top of the symphony. You hear your 
neighbors shuffling in their seats, the 
musicians turning their pages, and even the 
swishing of the conductor's coat jacket.



Avoid Overfitting

In short, the general strategies are to

1.Collect more data
2.Use ensemble methods that “average” 
models
3.Regularization to penalize complexity

4. N-fold cross-validation 



Curse of Dimensionality   

[3] Yoshua Bengio and Yann LeCun， Scaling Learning Algorithms towards AI，Large-Scale Kernel 
Machines, L. Bottou, O. Chapelle, D. DeCoste, J. Weston (eds) MIT Press, 2007



Supervised Learning

Supervised Learning

as classification  

Classification is also a prediction of f(x) -> {0, 1}



Unsupervised Learning (Clustering)

Unsupervised 

Learning



Semi-supervised Learning

All labeled data With unlabeled data



Reinforcement Learning

PAC Man with Reinforcement Learning

Q: Advantages and disadvantages of RL？



Paradigm Map of Machine Learning

From: https://www.normshield.com/machine-learning-in-cyber-security-domain-1-fundamentals/



Housing Price in Portland 

In Andrew Ng’s Lecture, there is a dataset giving the living areas and prices 
of 47 houses from Portland, Oregon. We are looking for a function gives the 
pattern of inputs-outputs. 



Multi-dimensional Linear Regression 

From one dimension to 2 
dimensional case：



Multi-dimensional Attributes (Features)



Least Square Fitting 

A mathematical procedure for finding 
the best-fitting curve to a given set of 
points by minimizing the sum of the 
squares of the offsets. 

Residuals are the vertical 
distances between the data 
points and the corresponding 
predicted values. 

Solving the least squares problem:

since
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