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2EDEK - 2 Objectives and Outline of the Course
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linear algebra, calculus, mathematical statistics, and ODE.

analysis, and time-series analysis.

Outline: This lecture is concerned with theoretical basis of statistical data analysis and also provides learning in depth about

This lecture shows how undergraduate mathematical courses are applied to principal component analysis, regression

FEDEEFIZE Learning Objectives
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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
analysis, respectively.

To become capable of explaining theoretical basis of statistical data analysis using the contents of undergraduate math
courses.
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B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )
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REHEIER Course Plan

No. 18 H Topics AA Content
1 B | Fraotr (1) B, HEETIOER
% | principal component analysis | Objective, covariance matrix
(1)
2 B | £Eao4 (2) THNRERZHOAFE. — KR
% | principal component analysis | Expectation of matrix-valued random variable, quadratic forms
(2)
3 B | £a94 (3) BT & 5 xdM1k
Z | principal component analysis | Diagonalization of a matrix by orthogonal matrix
(3)
4 B | Faotr (4) TIEoEE R OEEME
% | principal component analysis | Application of the associative law
(4)
B B | £maa4 (5) BEEBE. X7 FILofE
& | principal component analysis | principal component analysis (5)
(5)
6 B | Esaoir (6) BBENT PLICH EDLCERNDER EHE
& | principal component analysis | Definition and properties of the principal component
(6)
7 B | Faatr (7) MEAGAICEIT2ERS. 70y 7{ENTHOEBFRS ML
% | principal component analysis | Simple examples of PCA, block matrices
(7)
8 B | BEESHT (1) HERMTO BN RN 8%
ZE | regression analysis (1) Objective of simple regression analysis, least squares method
9 B | BEESHT (2) RNZFEDNY bV - THNCEBRBEFE
& | regression analysis (2) Vector expression of the least squares method
10 | A | @WEaH (3) AYRT 4 v o EiROF A
Z | regression analysis (3) Logistic curves
11 B | @54 (4) BREATOBEN &N _FE
Z | regression analysis (4) Multiple regression analysis
12 | A | ®E&Ea4 (5) Ny ML ATINC K ZRBEFE, SEHRIE. tRE
Z | regression analysis (5) Multicollinearity, t-test
13 B | BxR7 (1) BRSO BER., BSHEEE
| time-series analysis (1) objective, autocorrelation
14 B | %3 (2) AR & MA OEZ. Yule-Walker H25
I | time-series analysis (2) AR models, the Yule-Walker equation
15 B | BR7 (3) T3> N Z& & IEHEIH. WA RATEERTTIIDISA
| time-series analysis (3) power of matrices, exponential of matrices, undiagonalized matrices
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Z | Students are supposed to have acquired the subjects treated in "Basic Calculus | and II," "Linear Algebra | and II", "Applied

Analysis," and "Mathematical Statistics." The most related course is "Mathematical Statistics," whose grade will be a crucial
factor for your success in this course.

EENRZEBL, BBOEREZFRT 2 E0AEFBICE,. BREHO 2EREDFERHZEY 5,

B O

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.

H | Z8F 1 TAPHREEE 2 R, REN SRS - RRFTEEE <) (BR ff—; 4 — L% 2021 §) 2600 A+
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RIS/ E 2 ENT TWEBILAESA - ZK#E
ZOEENEIRE R D (XEXE) XE - 417> TT7—X (), lan Ayres (F3), 1L &4 (ERH)
YAWREY BEMGTR] BT

% | 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 concerning time-series analysis.

Related best readings: (Several copies of the followings are available from the library of the lecturer.)

T. Miki, Decision by number: the work skill by CEO Son Masayoshi.

lan Ayres, Super Crunchers, 2007.

S. Levitt, S. Dubner, Freakonomics.

BEA L, SBEMBEADZEE100%)IZH &<

Grades will be based on solutions to problems (100%).

B | moodle ICIBHET 2EMETHBELAM T, FROAMICEZZEE, BE LEHRE moodle (7 vy 7A—F¥ 2%, BIck-
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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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