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What is Machine Learning?

Supervised Learning Unsupervised Learning

Machine Learning is concerned with the development of 

algorithms and techniques that allow computers to learn. 

Related Fields: Artificial Intelligence, Statistics, 
Data Mining, Computer Science.



Supervised Learning



Unsupervised Learning



• Training is the process of making the system able to learn.

• No free lunch rule:
– Training set and testing set come from the same distribution

– Need to make some assumptions or bias

Training and testing



Supervised Learning Techniques
Non-linear vs. Linear Classifiers

Support Vector Machine Linear or Logistic Regression



Supervised Learning Techniques
(Random Forest) Decision Tree



Supervised Learning Techniques
Neural Network



Supervised Learning Techniques
Simple Neural Network



Supervised Learning Techniques
Deep Neural Network



Supervised Learning Techniques
Convolutional Neural Network



Supervised Learning Techniques
Comparisons



Unsupervised Learning Techniques



Authorship Classification

Yang AC , et al. Physical Review Letters 90:108103 (2003)

Yang AC et al. Physica A 329:473-483 ( 2003)



Frequency and Rank Order Statistics



Frequency and Rank Order Statistics



Rank (Bonduca)
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Rank (Cymbeline)

0 10 20 30 40 50

R
a
n
k
 (

T
h
e
 W

in
te

r'
s
 T

a
le

)

0

10

20

30

40

50

THE
I

AND
TO

OF
YOU
A

MY
THAT

NOT
IT
YOUR

IS
BE

IN
HAVE

FOR
AS
BUT

ME
THIS

WITH
SO
HER

HIS
HE

THEN
THOU

WHAT
BY

NO
HIM

WHICH
IF

WILL
SIR

ARE
SHALL

ON
ALL

SHE
WE

OR
MORE

WAS

Rank Comparison Maps

Shakespeare vs. Shakespeare Shakespeare vs. Fletcher



Rank (Bonduca)
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Information-Based Similarity Index

 



12

1

21

12

21 )()(
1

),(
N

k

kkk wFwRwR
N

TTD

Physical Review 
Letters 90:108103 

(2003); 

Physica A 329:473-
483 (2003); 

Journal of 
Computational Biology 
12(8):1103-16 (2005). 



Cluster Analysis



Phylogenetic (Cluster) Tree Construction



Shakespeare versus Fletcher

Yang AC. Hoffman Prize 2003



Identification of Distinct Psychosis Biotypes 
Using Brain-Based Biomarkers

Clementz BA et al. Am J Psych. 2015



Supervised vs. Unsupervised Learning

https://ww2.mathworks.cn/help/stats/machi

ne-learning-in-matlab.html

https://ww2.mathworks.cn/help/stats/machine-learning-in-matlab.html


Reinforced Learning

https://towardsdatascience.com/an-introduction-

to-reinforcement-learning-1e7825c60bbe

https://towardsdatascience.com/an-introduction-to-reinforcement-learning-1e7825c60bbe


The Need of Explainable AI

Watson AlphaGo UserAI

System

• Why did you do that?

• Why not something else?

© IBM © Marcin Bajer/Flickr

• The current generation of AI systems offer tremendous benefits, but their 

effectiveness will be limited by the machine’s inability to explain its 

decisions and actions to users. 

• Explainable AI will be essential if users are to understand, appropriately 

trust, and effectively manage this incoming generation of artificially 

intelligent partners.

DARPA, 2017



DARPA, 2017

Explainability of Different AI Methods







Alan Turing







• Developed by Joseph Weizenbaum at  MIT Artificial 
Intelligence Laboratory in 1960s.

• Looks for pronouns and verbs
• “You” becomes “I” and vice versa

• User: You are a jerk.

• Eliza: What makes you think I 

am a jerk?

ELIZA



ELIZA Doctor
A simulated psychotherapist

• Eliza: Hello, I am Eliza.

• Human: Hey!

• Eliza: Don’t you ever say Hello?

• Human: Hello!

• Eliza: How are you today…What would you like to discuss?

• Human: I’m depressed.

• Eliza: Do you enjoy being depressed?

• Human: No, I don’t.

• Eliza: Why no?

• Human: Because I want to be happy.

• Eliza: Why do you want to be happy?

• Human: Because I’m tired of being depressed.

• Eliza: That’s quite interesting.

• Human: …



• Developed by Kenneth Colby a, a psychiatrist, at 
Stanford University in 1972.

• Simulation of paranoid 

schizophrenia

• Parry has basic emotions. If it gets

angry, its replies becomes more 

hostile.

• First program to pass the 

“Turing Test" 

PARRY



• In a preliminary test, psychiatrist found it difficult to 
distinguish PARRY from a 22-year-old human suffering 
from paranoia.

• A group of experienced psychiatrists conducted 
interview with real patients and computers running 
PARRY through teleprinters. 

• Another group of 33 psychiatrists were shown 
transcripts of the conversations. They were asked to 
identify which of the 'patients; were human and which 
were computer programs. 

• The psychiatrists were able to make the correct 
identification only 48 percent of the time.

(Colby, 1971&1972; Heiser et al., 1979) 

PARRY: Turing Test



PARRY met ELIZA

ICCC 1972



ChatBot





Amazon Echo











人們在廣場上遊戲

太陽不嫌疲倦

我再三踟躕

想像卻皺起了眉

她飛進天空的樹影

便迷路在人群裡

那是夢的翅膀

正如舊時的安適

而人生是萍水相逢

在不提防的時候降臨

你和我一同住在我的夢中

偶然的夢

眼睛閉上

城市就看不見了

無貓無狗

無車無人

黑樹黑山

黑太陽黑天空

即使睜開眼睛

也不說話

剛剛發生的事情

戰爭或疾病

瀕死和苟活

都安靜下來



台北榮總精神部陳牧宏醫師

林榮三文學獎



Era of Social Media

Image via Simplilearn



Endurance: A Companion for 
Dementia Patients

Image via Endurance



Woebot: An AI Psychotherapist

https://woebot.io/



Woebot

JMIR Ment Health 2017;4(2):e19



Summary

• Machine learning is important to advance the 
practice of medicine

• Challenges include

– Clean label of medical data

– Identify complex phenotype in a given medical 
disease


