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Goals

1. Understand the types (classifications) of data and how to grasp indicators that indicate the

characteristics of data.

2. How a graph is chosen for the data is appropriate.

3. The variable data and the graph can be drawn in the same way.

4. Mastery of analysis and graph expression in Excel.

5. The data evaluation method is appropriate.
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Course Overview
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With the advent of big data due to the development of information and communication technology
and measurement technology, we have entered an era of overflowing data. Knowledge and skills to
extract useful information from data are increasingly emphasized in understanding the diversity of
international culture. In this advanced studies course, we will have a lecture on data summarization
/ visualization and the mathematics that makes it possible, practice data analysis using a familiar
software Excel, and have a seminar on human body data based on ergonomics to learn about

mathematics and data science.
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Objectives
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Acquire the academic cogitative skills necessary to conduct specialized research from the
perspective of international communication, understand and logically as well as critically
analyze issues and topics of the international community, and has the ability to make
proposals and take action to solve these issues.
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Acquire the ability to conduct interdisciplinary research on a range of issues that exist in

the modern global society.
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It is desirable to have studied basic statistics in undergraduate level education.
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Types of data (nominal scale, ordinal scale, interval scale, ratio scale) and data visualization

(histogram, cumulative relative frequency, Lorenz curve) will be explained.
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Indicators (mean, median, mode, variance, standard deviation, coefficient of variation, range,
quadrant range) that represent the characteristics of the data distribution and a summary / graph

representation of one-variable data (mosaic graph, boxplot) will be explained.
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Summary of variable data (covariance, correlation coefficient) and graph representation

crosstabulation table, scatter plot) will be explained.
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As a summary of variable data, the correlation coefficient and simple regression analysis will

be explained.
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Events and probabilities, random variables, and probability distributions (expected value and

variance, normal distribution, binomial distribution) are explained.
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Deepen understanding of data analysis and prediction using a general-purpose software Excel
in practical training. Variables that vary with unique characteristics, even under the same
conditions, have a distribution. This includes test results, experimental data, and observations.
Therefore, a lecture on how to analyze variables using Excel will be given. First, how to
calculate the frequency distribution (histogram), standard deviation, and mean value from the

obtained variables will be explained.
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For a normal distribution, which is a typical distribution, use Excel to simulate the distribution
when the mean and standard deviation are changed.
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Test method using a sample obtained by random sampling from variables of the population
will be explained.
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For the variables obtained by changing the conditions, Excel is used to perform correlation
analysis (regression line, correlation coefficient) between the two variables, the conditions and
the variables.
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Through data analysis on "Results of inactivation experiments (photodynamic therapy) of yeast,
E. coli, cancer cells, etc. using photosensitizers" which was conducted as a project, an

application example of data analysis is discussed.
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Actual data will be analyzed using several methods.
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Measurement, analysis and evaluation method of heart rate (R-R)
1 2. FhFEOFHHIART - ZF A
Measurement, analysis and evaluation method of muscle currents
1 3. BB O FHRIARAT - AT
Measurement, analysis and evaluation method of brain signals
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Measurement, analysis and evaluation method of human body load
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Measurement, analysis and evaluation method of working posture
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Evaluated by reports (5 times) which are on the content of the lectures.
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Preparation and

BEEEZLITITOHE, £, ERICBEET D HAIFEE LHRRO LA — MEKZ1T S Z

L. Revision is essential. In addition, pre-study of lectures and report writing after lectures are

Revision required.

outside Class
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Textbooks Relevant texts and materials will be distributed before the lecture.
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