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課程⼤綱 (Syllabus)
週次 (Week)    ⽇期 (Date)    內容 (Subject/Topics)

1   2021/09/28   智慧⾦融量化分析概論
(Introduction to Artificial Intelligence in Finance and Quantitative Analysis)

2   2021/10/05   AI ⾦融科技: ⾦融服務創新應⽤
(AI in FinTech: Financial Services Innovation and Application)

3   2021/10/12   投資⼼理學與⾏為財務學
(Investing Psychology and Behavioral Finance)

4   2021/10/19   財務⾦融事件研究法 (Event Studies in Finance)

5   2021/10/26   智慧⾦融量化分析個案研究 I 
(Case Study on AI in Finance and Quantitative Analysis I)

6   2021/11/02   財務⾦融理論 (Finance Theory)
2



課程⼤綱 (Syllabus)
週次 (Week)    ⽇期 (Date)    內容 (Subject/Topics)

7   2021/11/09   數據驅動財務⾦融 (Data-Driven Finance)

8   2021/11/16   期中報告 (Midterm Project Report)

9   2021/11/23   ⾦融計量經濟學 (Financial Econometrics)

10   2021/11/30   ⼈⼯智慧優先⾦融 (AI-First Finance)

11   2021/12/07   智慧⾦融量化分析產業實務
(Industry Practices of AI in Finance and Quantitative Analysis )

12   2021/12/14   智慧⾦融量化分析個案研究 II 
(Case Study on AI in Finance and Quantitative Analysis II)
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課程⼤綱 (Syllabus)
週次 (Week)    ⽇期 (Date)    內容 (Subject/Topics)

13   2021/12/21   財務⾦融深度學習(Deep Learning in Finance); 
財務⾦融強化學習 (Reinforcement Learning in Finance)

14   2021/12/28   演算法交易 (Algorithmic Trading); 
⾵險管理 (Risk Management); 
交易機器⼈與基於事件的回測
(Trading Bot and Event-Based Backtesting)

15   2022/01/04   期末報告 I (Final Project Report I)

16   2022/01/11   期末報告 II (Final Project Report II)

17   2022/01/18   學⽣⾃主學習 (Self-learning)

18   2022/01/25   學⽣⾃主學習 (Self-learning)
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Event Studies 
in Finance
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Doron Kliger and Gregory Gurevich (2014), 

Event Studies for Financial Research: 
A Comprehensive Guide, 

Palgrave Macmillan 

6Source: https://www.amazon.com/Event-Studies-Financial-Research-Comprehensive/dp/1137435380/



Event Studies 
for 

Financial Research
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8https://eventstudymetrics.com/

https://eventstudymetrics.com/


Event Studies 
in Economics and Finance

9Source: MacKinlay, A. C. (1997). Event studies in economics and finance. Journal of economic literature, 35(1), 13-39.

Good News

No News

Bad News



Event Study

10Source: Rajesh Mudholkar (2014), "Event studies: Confirms Market Efficiency or Behavioral Anomalies?", https://www.youtube.com/watch?v=VErwDaQNB74



Event Study
Time line for an event study

11Source: https://eventstudymetrics.com/index.php/event-study-methodology/

Event



Event Study Methodology

12Source: https://eventstudymetrics.com/index.php/event-study-methodology/
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Event Study Methodology

13Source: https://eventstudymetrics.com/index.php/event-study-methodology/
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Event Study Methodology

14Source: https://eventstudymetrics.com/index.php/event-study-methodology/
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Efficient 
Markets
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Behavioral 
Economics
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Behavioral 
Finance
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Rational Behavior

Irrational Behavior
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Emotion

Sentiment
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Modern Financial Research

• Theoretical Finance
• study of logical relationships among assets.

• Empirical Finance
• study of data in order to infer relationships.

• Behavioral Finance
• integrates psychology into the investment 

process.

20Source: Robert A. Strong (2004), Practical Investment Management, South-Western



Behavioral Finance Themes

•Heuristic-Driven Bias
•Framing Dependence
•Inefficient Markets

21Source: Hersh Shefrin (2007), “Beyond Greed and Fear: Understanding Behavioral Finance and the Psychology of Investing”, Oxford 
University Press.



Efficient 
Market 

Hypothesis
(EMH)

22Source: Doron Kliger and Gregory Gurevich (2014), Event Studies for Financial Research: A Comprehensive Guide, Palgrave Macmillan



Efficient Market Hypothesis (EMH) (Fama, 1970)

23

Efficient capital markets: A review of theory and empirical work
BG Malkiel, EF Fama - The Journal of Finance, 1970
This paper reviews the theoretical and empirical iterature on the efficient markets model.
After a discussion of the theory, empirical work concerned with the adjustment of security
prices to three relevant information subsets is considered. First, weak form tests, in which the
information set is just historical prices, are discussed. Then semi-strong form tests, in which
the concern is whether prices efficiently adjust to other information that is obviously ...

Cited by 32010 Related articles All 29 versions

Malkiel, B. G., & Fama, E. F. (1970). 
Efficient capital markets: A review of theory and empirical work. 
The Journal of Finance, 25(2), 383-417.

http://onlinelibrary.wiley.com/doi/10.1111/j.1540-6261.1970.tb00518.x/full
https://scholar.google.com.tw/scholar?cites=15567102368024399903&as_sdt=2005&sciodt=0,5&hl=en
https://scholar.google.com.tw/scholar?cites=15567102368024399903&as_sdt=2005&sciodt=0,5&hl=en
https://scholar.google.com.tw/scholar?q=related:H5A8LCB1CdgJ:scholar.google.com/&hl=en&as_sdt=0,5
https://scholar.google.com.tw/scholar?cluster=15567102368024399903&hl=en&as_sdt=0,5
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Efficient Market Hypothesis (EMH) 
(Fama, 1970)

Malkiel, B. G., & Fama, E. F. (1970). 
Efficient capital markets: A review of theory and empirical work. 
The Journal of Finance, 25(2), 383-417.



Efficient Market Hypothesis (EMH) (Fama, 1970)

25Source: Malkiel, B. G., & Fama, E. F. (1970). Efficient capital markets: A review of theory and empirical work. The Journal of Finance, 25(2), 383-417.



26Source: Malkiel, B. G., & Fama, E. F. (1970). Efficient capital markets: A review of theory and empirical work. The Journal of Finance, 25(2), 383-417.



Cumulative Average Residuals

27Source: Malkiel, B. G., & Fama, E. F. (1970). Efficient capital markets: A review of theory and empirical work. The Journal of Finance, 25(2), 383-417.



28Source: Malkiel, B. G., & Fama, E. F. (1970). Efficient capital markets: A review of theory and empirical work. The Journal of Finance, 25(2), 383-417.

Cumulative Average Residuals



Market Efficiency

29Source: Malkiel, B. G., & Fama, E. F. (1970). Efficient capital markets: A review of theory and empirical work. The Journal of Finance, 25(2), 383-417.



Types of Efficiency Market
•Weak Form
• Security prices reflect all information found in 

past prices and volume.

• Semi-Strong Form
• Security prices reflect all publicly available information.

• Strong Form
• Security prices reflect all information—public and private.

30Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Can Financing 
Decisions 

Create Value?

31Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



What Sort of Financing Decisions?

• Typical financing decisions include:
•How much debt and equity to sell
•When (or if) to pay dividends
•When to sell debt and equity

• Just as we can use NPV criteria to evaluate 
investment decisions, we can use NPV to evaluate 
financing decisions.

32Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



How to Create Value through Financing

• Fool Investors
• Empirical evidence suggests that it is hard to fool investors 

consistently.

• Reduce Costs or Increase Subsidies
• Certain forms of financing have tax advantages or carry other 

subsidies.

• Create a New Security
• Sometimes a firm can find a previously-unsatisfied clientele and issue 

new securities at favorable prices. 

• In the long-run, this value creation is relatively small, however.
33Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Efficient Capital Markets
• An efficient capital market is one in which stock prices fully 

reflect available information.

• The EMH has implications for investors and firms.
• Since information is reflected in security prices quickly, knowing 

information when it is released does an investor no good.

• Firms should expect to receive the fair value for securities that 
they sell. Firms cannot profit from fooling investors in an 
efficient market.

34Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Reaction of Stock Price to New Information in 
Efficient and Inefficient Markets

35

Stock 
Price

-30 -20 -10 0 +10 +20 +30
Days before (-) and after (+) announcement

Efficient market response 
to “good news”

Overreaction to 
“good news” with 
reversion

Delayed 
response to 

“good news”

Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Reaction of Stock Price to New Information in 
Efficient and Inefficient Markets

36

Stock 
Price

-30 -20 -10 0 +10 +20 +30

Days before (-) and after (+) announcement

Efficient market 
response to “bad news”

Overreaction to “bad 
news” with reversion

Delayed 
response to 
“bad news”

Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Versions of EMH/Info-Efficiency
• Weak-form efficiency:
• Prices reflect all information contained 

in past prices

• Semi-strong-form efficiency:
• Prices reflect all publicly available 

information

• Strong-form efficiency:
• Prices reflect all relevant information, 

include private (insider) information

37

all public & private info

all public info

past market info

Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Relationship among 
Three Different Information Sets

38

All information
relevant to a stock

Information set
of publicly available

information

Information
set of

past prices

Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Efficient Market
• An efficient market incorporates information in security prices.
• There are three forms of the EMH:
• Weak-Form EMH

Security prices reflect past price data.

• Semistrong-Form EMH
Security prices reflect publicly available information.

• Strong-Form EMH
Security prices reflect all information.

• There is abundant evidence for the first two forms of the EMH.

39Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Why Technical Analysis Fails

40
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Investor behavior tends to eliminate any profit 
opportunity associated with stock price 
patterns.

If it were possible to make 
big money simply by 
finding “the pattern” in the 
stock price movements, 
everyone would do it and 
the profits would be 
competed away.
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Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Evidence on Market Efficiency

• Return Predictability Studies
• Event Studies

• Performance Studies

41Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies

•Objective
•Examine if new (company specific) 
information is incorporated into the 
stock price in one single price jump upon 
public release?

42Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies Methodology

1. Define as day “zero” the day the information is released

2. Calculate the daily returns Rit the 30 days around day “zero”: 
t = -30, -29,…-1, 0, 1,…, 29, 30

3. Calculate the daily returns Rmt for the same days on the market 
(or a comparison group of firms of similar industry and risk)

4. Define Abnormal Returns (AR) as the difference

5. Calculate Average Abnormal Returns (AAR) over all N events in 
the sample for all 60 reference days

6. Cumulate the returns on the first T days to CAAR

43

ARit= Rit –Rmt
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Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies Methodology

Step 1. 
Define as day “zero” the day the 

information is released

44Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies Methodology

Step 2. 
Calculate the daily returns Rit

the 30 days around day “zero”: 
t = -30, -29,…-1, 0, 1,…, 29, 30

45Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies Methodology

Step 3. 
Calculate the daily returns 

Rmt for the same days on the market 
(or a comparison group of firms of 

similar industry and risk)

46Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies Methodology

Step 4. 
Define 

Abnormal Returns (AR)
as the difference

47

ARit= Rit –Rmt
Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies Methodology

Step 5. 
Calculate 

Average Abnormal Returns (AAR) 
over all N events in the sample for 

all 60 reference days

48
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Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies Methodology

Step 6. 
Cumulate the returns on the 

first T days to 
Cumulative Average Abnormal 

Returns (CAAR)

49
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Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Studies Methodology

1. Define as day “zero” the day the information is released

2. Calculate the daily returns Rit the 30 days around day “zero”: 
t = -30, -29,…-1, 0, 1,…, 29, 30

3. Calculate the daily returns Rmt for the same days on the market 
(or a comparison group of firms of similar industry and risk)

4. Define Abnormal Returns (AR) as the difference

5. Calculate Average Abnormal Returns (AAR) over all N events in 
the sample for all 60 reference days

6. Cumulate the returns on the first T days to CAAR
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ARit= Rit –Rmt
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Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Market Efficiency in Event Studies

51
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Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Study: 
Earning Announcements

52

Event Study by
Ball and Brown (1968)
Pre-announcement drift prior to 
earnings due to insider trading

! against strong-form

Post-announcement drift
! against semi-strong form

Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Study: 
Earning Announcement

53

Cumulative abnormal
returns around earning
announcements

(MacKinlay 1997)

Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Study: Stock Splits

54

Selection bias or 
Insider trading

Event Study on Stock Splits by
Fama-French-Fischer-Jensen-Roll
(1969)

Split is a signal of good profit

Pre-announcement drift can be due
to selection bias (only good firms 
split) or insider trading.

! inconclusive

No post-announcement drift
! for weak form

Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Study: Take-over 

55Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Event Study: Death of CEO

56

Stock Price and CEO Death
Source: Johnson et al.
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Evidence I: Predictabilities Studies

• Statistical variables have only low forecasting 
power, but
• But some forecasting power for P/E or B/M
• Short-run momentum and long-run reversals

• Calendar specific abnormal returns due to 
Monay effect, January effect etc.
• CAVEAT: Data mining: Find variables with 

spurious forecasting power if we search 
enough

57Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Long-Run Reversals

Long-run Reversals

Returns to 
previous 5 year’s

winner-loser stocks

(market adjusted 
returns)

58Source: Markus K. Brunnermeier (2015), “Lecture 10: Market Efficiency”, Finance 501: Asset Pricing, Princeton University



Short-run Momentum

59

Momentum
Monthly Difference Between Winner and 
Loser Portfolios at Announcement Dates 
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Getting Technical
Barron’s March 5, 2003

60Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Getting Technical
Back to Buy Low, Sell High Barron’s March 12, 2003

61Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



What Pattern Do You See?

62

Randomly Selected Numbers
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With different patterns, you may believe that 
you can predict the next value in the series—
even though you know it is random.

Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Event Studies: Dividend Omissions

63

Cumulative Abnormal Returns for Companies Announcing 
Dividend Omissions
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The Record of Mutual Funds

64

Annual Return Performance of Different Types of U.S. 
Mutual Funds Relative to a Broad-Based Market Index 

(1963-1998)
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Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Weak Form Market Efficiency
• Security prices reflect all information found in past prices 

and volume.

• If the weak form of market efficiency holds, then technical 
analysis is of no value.

• Often weak-form efficiency is represented as
• Pt = Pt-1 + Expected return + random error t
• Since stock prices only respond to new information, which 

by definition arrives randomly, stock prices are said to 
follow a random walk.

65Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Market Efficiency

• One group of studies of strong-form market efficiency 
investigates insider trading.

• A number of studies support the view that insider trading is 
abnormally profitable.

• Thus, strong-form efficiency does not seem to be substantiated 
by the evidence

66Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Why Doesn’t Everybody Believe the EMH?
• There are optical illusions, mirages, and apparent patterns in charts of 

stock market returns.
• The truth is less interesting.
• There is some evidence against market efficiency:
• Seasonality
• Small versus Large stocks

• Value versus growth stocks

• The tests of market efficiency are weak.

67Source: Ross et al. (2005), "Corporate Finance", 7th Edition, McGraw−Hill



Efficient 
Markets
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Inefficient 
Markets
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Behavioral 
Finance
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Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/aintpupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/aintpupython101
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