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2EDEK - 2 Objectives and Outline of the Course

H | BE, KERKEOTIFZHICEIT-EY, BBERICHRAZFIREHICEZZI2ERGBEREL. RO EEFES,
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R, EARBEICAFANM TR OIS AT 4 v JREIBONEZFESI h R L, TNICEY ., HFAFEFAROEEOMELERTE
E5I1ChDEHBFaND,
(2) BMFROERNWEM T LA 2, ZMWATFTOREANBRDOEER LR, chick )| RERED MBS, HEHEHE. B
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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.

FEDEEFIZ Learning Objectives

B | S FoEmNERESRAICOWT, FEITELY bEALRNEREZEEST 5,
WS DD DIREINT — BN FENBRET 2T -2 0BEEZHATE 2,
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Z | 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
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analysis, respectively.

To become capable of explaining theoretical basis of statistical data analysis using the contents of undergraduate math

courses.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | Esor (1) By, HETIIOER
Z | principal component analysis | Objective, covariance matrix
(1)
2 B | £Eao (2) T HERE B OIFE. /PR
Z | principal component analysis | Expectation of matrix-valued random variable, quadratic forms
(2)
3 B | a9 (3) BxR1T5 & 2 A1k
Z | principal component analysis | Diagonalization of a matrix by orthogonal matrix
(3)
4 B | ZEaoH (4) THEOREE R O EEME
% | principal component analysis | Application of the associative law
(4)
5 B | Esaoir (5) BEEME. X7 bLoE
ZE | principal component analysis | principal component analysis (5)
(5)
6 B | Eaoir (6) BBENT FLICH EDLKERNDER EHE
Z | principal component analysis | Definition and properties of the principal component
(6)
7 B | ZEao (7) BELAPICE T 2ERS. 7Ay 7SN THOBEERY L
% | principal component analysis | Simple examples of PCA, block matrices
(7)
8 B | EESMT (1) HEEATOBM s/ ZF%
ZE | regression analysis (1) Objective of simple regression analysis, least squares method
9 B | BEESHT (2) RNZFEDONY bV - THNCLBRBEFE
ZE | regression analysis (2) Vector expression of the least squares method
10 | A | @WEaH (3) AYRT 4 v o EiROF A
ZE | regression analysis (3) Logistic curves
11 | B | EES (4) FEFEMTOENE RN _FE
Z | regression analysis (4) Multiple regression analysis
12 | B | ERESH (5) Ry PV ATINC L BRPEFTE, ZEHRU. tIRTE
Z | regression analysis (5) Multicollinearity, t-test
13 | B | B%x7 (1) KRIomo BRI, BCiEE
= | time-series analysis (1) objective, autocorrelation
14 | B | B3 (2) AR & MA OEZ. Yule-Walker 5125
I | time-series analysis (2) AR models, the Yule-Walker equation
15 | B | B%3 (3) 750 N & L IEHEIH. WA AIRERITIIORH
ES

time-series analysis (3)

power of matrices, exponential of matrices, undiagonalized matrices

JB1& 54 Prerequisite(s)
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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.

B | #RARZEZEL. BEOERZERT IR EODEEFEICIE. BEBHO2EREVFERHELET 5,
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.

H | ZREE TAFRGEE 2R REL O LEEMRNT - RERFTEEE ) ER #— F— L% ;2021 &) 2600 A+
2 E3, FHTEALLEBERE, BRIIDTORBIZOVTIE, 7V Y MEEAELIZB-TESEEERI 5,
[ ZE, BEMREICTCHEOHEREZELHELTES ]
BERIC/-T-E 2 ENT TWEELAESN - = R#E
ZOHENEE RO D CCEXE) XE - 417> T7—X (&), lan Ayres (RZ), L E£ (#H)
YAWREY BEFHRGTR] 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.

B | REAFZWEEIL, BEARILZEARTH RIEHEIL BEME~DOER(00%)ICH &D<,
= | If a studentis present at most of the course,

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

B | /=ty aroEREECERRR,
moodle IZIBH T 2 BIETMBELHRV T, FEORKICEEA2EE, HB¥ L7-EHR% moodle ICT7v7RA—FF 3%, BIcL-
Tk, RETEV 7 MA2ES LERARERETHY., /— bV IAVHPERTHD, HEATH, BERNROBRREEE RN 5,
RETEV 7 FETEBIELAZY, BMAELAELZY TR EEIC, /= bV 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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