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2EDEK - 12 Objectives and Outline of the Course

H | #1ZF, KERKEOTIZFZHICEIT/ED. MBRICHEATFIREEICHEREZ T IRBEREL. RO LTFI,
(1) WL 2D DBEINT — 2 BITFL (BIRHHNT - LEEMIT - RIS OERE, TNOPBRLETEHT —XOEH, 7-
EZE EARBEICERAM TCRCAYRT 4 v 7RIBOIEFES ke, ZNICE Y, HAEFIROTEOMELZHERTE
&0 B LTINS,
(2) BITFROBBNEMIT L RS, FEHEFTOFEANRDES & F, Ihick Y. BRERE, OMES. HEHEE. B
NABRICW/- 2L TOMBNECEE L T, TFOEMMZEOL-HICLBRIUDEHFIND,
FPEEEZ, 1. HERFOERNERLISAICOVWT, 2L ) bEATTRAREBET 5,
2. BREIRE - EES - B - MEMEERICOWT, ZEEIFEL ) B RCABETEEIE S,

& | 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:
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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.

B DOEZEBZE Learning Objectives

I | ik
i

To become capable of applying some statistical analysis, e.g. principal component analysis, regression analysis, time se
To become capable of explaining the nature of data that fit principal component analysis, regression analysis, time seri
To become capable of explaining theoretical basis of statistical data analysis using the contents of undergraduate math

= | 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.

S B EEDEME O HMEESE / Fulfillment of Course Goals (JABEE ES&@RI B o &)

H

ES

REHEIER Course Plan

No. 18 H Topics AA Content
1 B | oo (1) B, HETIOER
Z | principal component analysis | Objective, covariance matrix
(1)
2 B | Faotr (2) THEZHOBPEHE. ZXER
% | principal component analysis | Expectation of matrix-valued random variable, quadratic forms
(2)
3 B | EEaHH4 (3) BT & 5 x8M1k
% | principal component analysis | Diagonalization of a matrix by orthogonal matrix
(3)
4 B | EEa04 (4) TIEOEEEOEE Y
& | principal component analysis | Application of the associative law
(4)
5 B | Fao4r (5) BEBB. X7 bILDE
Z | principal component analysis | principal component analysis (5)
(5)
6 B | Eaoir (6) BBENT bLIZH EDLCERNDER EHE
% | principal component analysis | Definition and properties of the principal component
(6)
7 B | £Eao4 (7) BERPICBIF2ERS. 7Ry 7SN THNOEBRY ML
& | principal component analysis | Simple examples of PCA, block matrices
(7
8 B | @Ea4r (1) HEREHMTO BN R/N_8%
& | regression analysis (1) Objective of simple regression analysis, least squares method
9 B | @R54r (2) FNZFEDORY LTINS L B RI[EFTE
Z | regression analysis (2) Vector expression of the least squares method
10 | B | =EiEar (3) AYZT 4 v 7RO A
Z | regression analysis (3) Logistic curves
11 | A | &E&EaH (4) ERFAMT DB & RN FE
| regression analysis (4) Multiple regression analysis
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12 | B | B&Ea#4r (5) Ry P TINC L BRFEFTE, ZEHRUE. tIRTE
= | regression analysis (5) Multicollinearity, t-test
13 | B | BR5 (1) KRIomo B, B8
Z | time-series analysis (1) objective, autocorrelation
14 B | X3 (2) AR & MA DEZ. Yule-Walker F12=
Z | time-series analysis (2) AR models, the Yule-Walker equation
15 B | B%R7 (3) 11510 N ] L IEHBIH. WAL T DIGA
Z | time-series analysis (3) power of matrices, exponential of matrices, undiagonalized matrices
[ Bkt Prorequisites) ]
=
ES

B | B2RNRZ2EE L. BE0EZXZERT 2R EODEEFHICIE, BRHHEO 2EEECFERHEZET 2,
%= | 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 <) (FR ff—; 4 — L% 2021 §) 2600 F+4
SEEL. FPHCEALALSESNE, BRISTOARICOVTIE, TY Yy MEh ELILE-> TSEELET 2,
[ T, BEMREICCHEN EREELHLTES ]
BERICT - E 2 ENT TWEBILAESMA - ZK#E
ZOBEN BB RD D (LEXE) XE - A7 TT7—X (&), lan Ayres (BE), L &% (BR)
VAR BYETR) 81T
Z | 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

FRAEETE L, SEBEREA~DEZE(100%)ICH &£ 5<

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

B | /— bty aroEREECERRR,
moodle IZIBH T 2 BIETMELHRV T, FEORKICEEA2EE, HB¥ L7-EHR% moodle ICT7v7RA—FF 3, BIcL-
Tk, RETEV 7 M5 LERARERETHY., /— bV IVHAERTHD, HEATH, BERNROBRREBE AN 5,
FAEV 7 METEBELEY, BMEFELAZYTZ X, /=Y AVDPRETH D,

¥ | 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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