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2EDEK - 2 Objectives and Outline of the Course
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Z | Outline: This lecture is concerned with theoretical basis of statistical data analysis and also provides learning in depth about

linear algebra, calculus, mathematical statistics, and ODE.

This lecture shows how undergraduate mathematical courses are applied to principal component analysis, regression
analysis, and time-series analysis.

Learning Objectives:

1. To become capable of applying some statistical analysis, e.g. principal component analysis, regression analysis, time series
analysis, to data that is collected from the real world.

2. To become capable of explaining the nature of data that fit principal component analysis, regression analysis, time series
analysis, respectively.

3. To become capable of explaining theoretical basis of statistical data analysis using the contents of undergraduate math
courses.
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analysis, respectively.

courses.

To become capable of applying some statistical analysis, e.g. principal component analysis, regression analysis, time series
analysis, to data that is collected from the real world.
To become capable of explaining the nature of data that fit principal component analysis, regression analysis, time series

To become capable of explaining theoretical basis of statistical data analysis using the contents of undergraduate math
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No. I8 B Topics

AZA Content

1 B | ZsoH (1)

B9, BT ER

(1)

% | principal component analysis

Objective, covariance matrix

2 B | Ao (2)

ITINEEZHOBFE. KR

(2)

% | principal component analysis

Expectation of matrix-valued random variable, quadratic forms

3 B | EmooH (3)

BT & 20451

3)

Z | principal component analysis

Diagonalization of a matrix by orthogonal matrix

4 B | A0 (4)

1757 0)%:1 SRl 0EES

(4)

% | principal component analysis

Application of the associative law

5 B | A9 (5)

BEEE. R~R7 MO

(5)

% | principal component analysis

principal component analysis (5)

6 B | Em595 (6)

BBENT bLICH EDLCERDDER EHE

Z | principal component analysis

Definition and properties of the principal component

(6)
7 H ot (7) MEAGICEIT2ERS. 70y 7ENTHOEBFRS ML
& | principal component analysis | Simple examples of PCA, block matrices
(7
8 A | mESF (1) HERMTOENE RN 8%
ZE | regression analysis (1) Objective of simple regression analysis, least squares method
9 B | @Ea4r (2) BRNZFEEDONRY bV - ATINC L D RIBEEE
& | regression analysis (2) Vector expression of the least squares method
10 | B | ERES (3) AYZT 4 v 7RO A
Z | regression analysis (3) Logistic curves
11 B | @54 (4) ElEHHT o B & &N &
Z | regression analysis (4) Multiple regression analysis
12 | B | ERS (5) Ry PV TINCE BRFEFTE, ZEHRUE. tIRTE
Z | regression analysis (5) Multicollinearity, t-test
13 B | BR7 (1) RIS BRI, B2iEE
| time-series analysis (1) objective, autocorrelation
14 B | %3 (2) AR & MA OEZ. Yule-Walker A2
| time-series analysis (2) AR models, the Yule-Walker equation
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time-series analysis (3) power of matrices, exponential of matrices, undiagonalized matrices
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Z | Students are encouraged to continue studying home twice longer than in the lecture room, in order to acquire the subject

and to solve the problems.
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= | Textbook: S. Kurihara, Introduction to Statistics 2nd edition (in Japanese), Ohm-Sha, 2021. Price 2600+ TAX.

Students should also rely on undergraduate textbooks on linear algebra, calculus, and mathematical statistics. Handouts will
be provided concernin

BOESM L, BEMEA~DZEE100%)I2H &<

Grades will be based on solutions to problems(100%).
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Z | About usage of laptop (BYOD) computers.

Students are required to solve the exercise problems in advance that are uploaded on the " "moodle" system.

Students write an answer in arbitrary styles and upload the photograph of the answer.

In several exercises, it is convenient if you use spreadsheet software.

You could use your laptop computers in the classroom in order to re-calculate after hearing explanation of the contents of

an exercise.
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