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Objectives:

Bt

1. To acquire some subjects related to probability theory and its application by collective reading of some textbook.

2. To become capable of thinking logically concerning application of probability theory.

Outline:

A small group of the students are expected to read a selected book and/or selected research papers. Possible subjects are
random walks, Markov processes, Brownian motion, martingales, stochastic differential equations, finance theory, limit

theorems, and data analysis.
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B DFEBRZE Learning Objectives

=
H | #EwmeZOLAICET2@EZHATED LS 10K 5,
Z | To become capable of explaining some topics in probability theory and its application.

BB DERE DHEELE / Fulfillment of Course Goals (JABEE BEERIB D &)

B | IO | ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B| 5v&L-vx—2() EEEvLaTME
% | Random walks (1) Definition and the Markov property.
2 B | Y& L-74—7(2) RATRIE, @aE
% | Random walks (2) Reflection principle and passage times.
3 B | 5v&L-vx—2(3) BIREY & 7 0t E
% | Random walks (3) Recurrence time and its expectation.
4 B | #E#K B
% | Random walks (4) Generating functions
5 B | /HTERRE & ¥ IERLR] SHTERE & W IE KRR
% | Random walks (5) Random walks (5)
6 B | 9v&L - T4—0DRT—=VU | VXL Tx—0 DRy —1) v 7 EBR
> 7 ERRIR
% | Random walks (6) Scaling and limit
7 B| 759 vEHoERL~vILa | 7o 0BEoEssv/La7H
7%
ZE | Brownian motion(1) Definition and the Markov property
8 H| 777 BHCEIT2RFR | 777 E8HICET 2 XHRE, B8KZ
2, miak%
Z | Brownian motion(2) Reflection principle and passage times.
9 B | 7727 EHORERRLY | 777 EE0RERR & $IELKER
ERGER]
& | Brownian motion(3) Occupation time and arc-sine law
10 H | wLFry—i RIVFUT—IL
% | Martingales Martingales
11 B | XYY ARADOER BEYAARADER
% | SDE(1) Definition of stochastic differential equations.
12 B | B AERAOBOFE HEYHAEADREOEE
% | SDE(2) Existence of solutions.
13 | B | #EB774F R BE774F VR
% | Mathematical finance introduction
14 H | RREEE TR BR 7E 32
Z | Limit theorems in probability | Law of large numbers. Centrl limit theorem
theory
15 B | 7— @& T — RERMT
& | Data analysis Time series analysis

B1& 54 Prerequisite(s)

S|

i

=

BRERRNAE (T - BBS)
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Each session will require time for preparation twice longer than the presentation.

FHOEKICL VRO DD, FIEFIFHE XD L, 2. 3. 40LWTIh—DEER,

=
1. HESHE. BEXRJAP] I 2006 F£ (5ELLE) 0FH2 - 3F
2. ALBEZE, N IHRICLIEEFEAM  GERE MLS BBFEERX X — b7 v 72U —=X), 2017 £ GE#) 0%
2 - 3%
3. Haggstrom &, ®& L\ MCMC AFI, 2017 & (GtsrtiR)
4. Z0BOHERE,
Z | To be discussed in the first session. The following textbooks are suggested.

1. N. IKeda et al., Introduction to probability | (in Japanese), 2006, Baifukan. Especially chapters 2 and 3.
2. A. Suyama, Introduction to machine learning via Bayesian inference (in Japanese), 2017, Kodansha. Especially chapters 2

and 3.
3. 0. Haggstrom, Finite Markov chains and algorithmic applications, 2002, Cambridge university press.

4. Other books that a student is interested in.

I F—~DEFRN(80%), BE(QR0%)ICESWTHRAENICTHET 2,

Grades will be based on presentation(80%) and assignments(20%).
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