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CUSA1046 Patterns of Real Data and Simulated Data
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Statistics turns real data into science. It can also define rules to generate simulated "fake"
data to understand nature. This course discusses both approaches of statistical analysis.
Four themes are covered: (1) privacy protection, (2) stock price prediction, (3) trend
inference of global temperature, and (4) cancer image data analysis. The problem in each
theme is resolved by one advanced statistical methodology. The tools include
randomized estimator, historical simulation, nonparametric trend estimation, and
Kolmogorov—Smirnov test for distribution comparison. All topics are supplemented with
computing laboratory sessions.
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Cantonese supplemented with English

BESH AR
Department of Statistics, Faculty of Science, CUHK

Prof. CHAN, Kin Wai (BE{2EZFY)

Assistant Professor

Department of Statistics, CUHK

Room 115, Lady Shaw Building, CUHK
E-mail: kinwaichan@cuhk.edu.hk


mailto:cyyau@sta.cuhk.edu.hk

Course Content:

STATISTICS &i&t

24 July 2023
(Monday)

9:30 am — 12:30 pm
2:00 pm — 5:00 pm

Theme 1: Privacy protection EFA(EZE

e Theory of estimation. {HEH -

e Qualities of estimators. fHEfHEAVEE -

e Construction of privacy-protected procedures. fEREEFLRERT -

e Laboratory session: statistical programming and simulation experiments.
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25 July 2023
(Tuesday)

9:30 am — 12:30 pm
2:00 pm — 5:00 pm

Theme 2: Stock price prediction FF{EFEH]

e Theory of resampling. EEFRAEEG -

e Sampling and resampling. FRAERAIEIREAZST ©

e Historical simulation. JF&SRAEEEZE o

e Laboratory session: stock price prediction and stock trading experiment.
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26 July 2023
(Wednesday)

9:30 am — 12:30 pm
2:00 pm — 5:00 pm

Theme 3: Trend of global temperature 2Bk g5 #8584

e Theory of regression. [HEFHEE

e Best fitted line and parametric method. F{FEEFFARFISE T E -

e Best fitted curve and nonparametric method. f{EREEFRI4RFITES BT E -
e Laboratory session: global temperature analysis and discussion.
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27 July 2023
(Thursday)

9:30 am — 12:30 pm
2:00 pm — 5:00 pm

Theme 4: Cancer image data analysis JEIERMEEER T

e Theory of testing. 4ftat HIENEE -

e Hypotheses and test statistics. {Faxflfaiasriat= -

e Empirical distribution function and Kolmogorov—Smirnov test.
&EBi 7 ik N Kolmogorov — Smirnov fgifig -

e Laboratory session: cancer image data analysis and discussion.
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28 July 2023*
(Friday)

9:30 am — 12:30 pm
2:00 pm — 5:00 pm

Make-up Class

Duration 4 whole day sessions (total 24 contact hours)
Date 24 — 27 July 2023
28 July 2023* (make up class)
Time 9:30 am — 12:30 pm & 2:00 pm — 5:00 pm
Teaching Mode Face to Face (The Chinese University of Hong Kong)
Enrollment 30
Expected Applicants | Students who are promoting to or studying S4 — S6
Tuition Fee HKD 3,540.00
Credit 1.5 Academy Unit
Certificate of completion will be awarded to students who pass the assessment (if
applicable) and attain at least 75% attendance.
Grading Methods Letter grades range from A to F.

* This date is reserved for make-up classes in case there is any cancellation of classes due to unexpected circumstances.



