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Fundamentals of probability and statistics
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Probability and statistics provide the mathematical foundation of data analysis in various fields. This course will start with
random variables, expected values, variances and other fundamental concepts in probability and introduce probability
distributions used in statistics. Then the course will provide the fundamental knowledge about the estimation of population
parameters and the testing hypothesis as the application of the probability theory.
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Understanding the essential concepts such as random variables, probability distribution etc., and getting the fundamental
knowledge about the basic method of statistics such as the estimation of population parameters and the testing hypothesis
etc. as the application of the probability theory.
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The course is planned to give the following lectures to develop the clear understandings about the important concepts on
the fundamentals of probability and statistics. Short tests will be provided for the purpose to give the students the occasion
to check and correct their own understanding of the lecture.

01. Describing and summarizing data (single variable) (1): representative

02. Describing and summarizing data (single variable) (2): dispersion, skewness, kurtosis
083. Describing and summarizing data (single variable) (3): estimation of data
04. Describing and summarizing data (two variables) (1): correlation

05. Describing and summarizing data (two variables) (2): recurrence relation
06. Probability and distribution (1): fundamental concepts of probability

07. Probability and distribution (2): independence and Bayes theorem

08. Probability and distribution (3): probability distribution

09. Probability and distribution (4): expected value, variance, normalization
10. Probability and distribution (5): fundamental distributions

11. Population and sample, law of large numbers, and central limit theorem
12. Interval estimation
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13. Hypothesis testing (1)
14. Hypothesis testing (2)

15. The final examination and summary
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The above schedule is tentative, and may be changed as the lecture is proceeded.
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Course grades will be based on short tests and the final exam. The details will be explained at the Google Classroom of the

course.
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Although this course provides some specific topics of the fundamental mathematics, it is most efficient for their satisfactory
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understandings to make exercises on corresponding problems by yourself While this course will provide repeatedly the short

tests for your checking the understanding of essential knowledges in the lectures, it is important to identify the weak points
for your satisfactory understandings, making use of the solutions of the problem in the short tests, so that you will get the

chance to improve your understandings of this course with supplementary exercises by yourself.
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The details about the principle and the grades etc. will be explained at the Google Classroom and first class of the course.

Some lectures will be given online.
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