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Z | This lecture is concerned with introductory part of mathematical statistics and provides learning about probability space,
random variable, probability distribution, statistical estimation, and statistical test.

This lecture forms a basis for the graduate course "statistical mathematics and its application(mathematics for statistics
and application)."
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& | To become capable of explaining elementary issues on random variable and probability distribution.

To become capable of explaining elementary issues on statistical estimation and statistical test.
To become capable of solving elementary and applied problems concerning these topics.
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REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | #XZM ERTEIERE AR B CRIMERDIE, BEXTEOER, EATHOELIESGE L
TOWHERNER,
= | probability space. high school probability vs university probability, notion of probability space, stochastic
event as a subset of sample space.
2 H | ERoMmxH 2ODBROMINME, FHEMEEXRTYVEDLHE,
% | independence of events. independence of two events, example of misunderstanding on conditional probability.
3 B | 1RTHEEREH 3OLUEDEROMIIE, 1 RTHERZHOHHE,

% | 1-dimensional random | independence of three events, distribution function of 1-dimensional random
variables. variables.

4 H | 1RTOEXRNE 1 RTTOBR L BEFREOERAN., 1 RITTOBERR. 1 RTHEXRZHOBEBOIEHE L
NELE FOEAME,

% | 1-dimensional probability | 1-dimensional discrete or continuous distributions, 1-dimensional density functions,

distributions. expectation of function of a 1-dimensional random variable and its elementary
properties.
5 B | 1RTHEEZHOREE AEAR. 1 RTHEEZHOBMO MBS & BEBK. ERNLEED 7,

% | properties of a function of a 1- | properties of a function of a 1-dimensional random variable.
dimensional random variable.

6 H | 2RTOEARZERH BARNRERSM. 2 RITOEARZR™,
% | 2-dimensional sample space. examples of 1-dimensional continuous distributions, 2-dimensional sample space.
7 B | 2XTHEESH 2 RITDHERDM. 2 RuTDODHEE & BERE,

% | 2-dimensional probability | 2-dimensional probability distributions, 2-dimensional distribution function, 2-

distributions. dimensional density functions.
8 H | @7 X b RET R b,

Z | mid-term exam. mid-term exam.

9 B | 2RTOEELH &M% 2RTTOMEREE (XY). X &Y O, St & FERESE (DHBEHD 5 L I35
EE#fcRRENE D),

% | 2-dimensional random | 2-dimensional random variables (X,Y), independence of X and Y, equivalent
variables and their | conditions of independence in terms of either distribution functions or density
independence. functions.

10 B | 2RTHEEEZHOREEK 2 RITHERZHOBEBOBFE L DElE T DEREE, H08,

% | function of a 2-dimensional | expectation of function of a 2-dimensional random variable and its elementary
random variable. properties, covariance.

11 | B | b3tk & 8355 1E MW & REREN (AFEcRREIND L 0), HERK. EEELHBEAR,

= | interplay between | equivalent conditions of independence in terms of expectations, correlation
independence and | coefficient, uncorrelation and additivity of variance.
expectation.

12 B | BXAEK BERAEH. BEH. HFtE,
= | moment generating functions. | moment generating functions, populations, statistics.
13 B | EEXBOMBERE REDER FOEBREE,
Z | limit theorems in probability | law of large numbers, central limit theorem.
theory.
14 B | #E ERER, hA 2FEDH. [REE. XEETE,
= | statistical estimation. normal population, chi-square distribution, point estimation, interval estimation.
15 | B | &% IREMRTE. JRIEREL. BRKE, RERFTE0EME., MAIRTE & FAREDEL,
& | statistical test. test of statistical hypothesis, null hypothesis, significance level, range of rejection for

a test statistics, bilateral vs unilateral tests.
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Students are supposed to have acquired the subjects treated in course "Basic Calculus | and II," "Linear Algebra | and I1."
Some exercises in this course involve the exponential relations, the logarithmic relations, and the manipulation of elementary
inequalities such as "1/X<1". Transforming it into "X>1" is a common error.

This course is based on the multivariate integration treated in "Calculus I."
Hence students are expected to take "Calculus I" simultaneously if they have no experience of multivariate integration. The

integration over domains that are not rectangles is relevant.
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Beside the work preparing for the term-end exam, students are encouraged to continue studying home twice longer than in

the lecture room.

H | #&E:
et oERE (BF - BH - fBiE #£3F ; 8FERE ; 2001 ), 2200 9 +%
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Z | Textbook:
Kurusu-Hamada-Inagaki, Toukeigaku no kiso (Elements of statistics), Shokabo, 2001. ( ISBN-13: 978-4785315252, Price
JPY2200+TAX)

Reference 1:
Matsubara, Nine episodes of probability and statistics, Softbank-Creative, 2015. ( ISBN-13: 978-
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& | Performance evaluation will be conducted by the half-term exam, the term-end exam, and the quiz in the each lecture. We

assume that a student attend almost all lectures. If this is not the case, we will notify a concrete criterion for a student to
take th
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