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A. The reasoning of learning biostatistics and examples
1. decision-making process for a new drug before marketing

2. government’s decisions regarding public health programs rely on predictions about the

longevity of the nation’s population
B. Overview of the textbook
C. Descriptive statistics
1. types of numerical data: categorical data and continuous data
2. tables and graphics
3. Box-plot
D. Numerical summary measures
1. measures of central tendency
2. measures of dispersion
3. sample vs. population
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A. Probability
1. operations on events and probability
mutually exclusive events
conditional probability and independent events
Bay’s theorem
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6. relative risk and odds ratio
B. Empirical probability distribution

1. random variable

2. probability distribution

3. examples
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diagnostic tests: sensitivity and specificity, false negative and false positive
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A. Binomial distribution
1. Bernoulli random variable
2. parameters
3. probability mass function
4. examples
B. Poisson distribution
1. example
2. probability mass function
C. Normal distribution
1. relationship with binomial and Poisson distributions
probability density function
parameters
examples
standard normal distribution and standardization
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A. Sampling distributions of the mean
1. sample mean: a random variable
2. distribution of sample mean
B. Central limit theorem
1. theorem
2. applications
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A. Two-sided confidence intervals
1. deviation from Central Limit Theorem
2. interpretation
3. different confidence intervals and the definition of length
4. interpretations
5. examples
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A. One-sided confidence intervals
1. deviation from Central Limit theorem
2. interpretations
3. examples
B. Student’s t distribution
1. relationship with standard normal distribution
2. degrees of freedom
3. checking t-table
4. applications

¥ - ¥
i A sk (D)
REF L RPY
FEHPFE 1100 ~ 4
EY PR EYV BB LPHELPEY E%?J e * o
RN A
A. General concepts
1. null and alternative hypotheses
2. sampling data
3. p-value
4. significance level
5. applications
B. Two-sided tests of hypotheses
1. Z-testvs. t-test
example
p-value approach
Z-value/t-value approach
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A. One-sided tests of hypotheses
1. example
2. p-value in a one-sample t-test



3.
4.

one-sided confidence interval
two- or one-sided tests?

B. Types of error

1.
2.

alpha error
beta error

C. Power

1.
2.
3.
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definition
calculation
relationship with sample size
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A. Pairs samples

1.
2.
3.
4.
S.

examples

self-pairing

matched study

application and calculation
interpretation for computer output

B. Review for midterm exam
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A. What are two independent samples?

1.
2.

examples
notations: population vs. samples

B. Why examining variances?

1.
2.
3.

two means
two standard deviations
the consequences of two sets of samples



C. Equal variances
1. formula deviation
2. pooled variance
3. calculations
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A. Unequal variances
1. formula deviation
2. two separate variances
3. calculations
C. Applications
D. Interpretation for SAS/SPSS output
1. summary statistics
2. hypothesis testing
3. decision making
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A. Example of 1-Way ANOVA
B. Comparison with 2-sample t-test
1. why not multiple 2-sample t-tests?
2. type I error and Bonferroni correction
C. Sources of variation
1. total variability
2. between-group variability
3. within-group variability
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A. F-test



1. degrees of freedom

2. F-statistics and F-table

3. applications
B. Multiple comparisons

1. Bonferroni correction

2. other approaches: Duncan’s, Tukey’s
C. Interpretation for SAS/SPSS output
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A. Comparison with parametric approaches
1. sample size
2. normality
B. Ranks
1. mean vs. median
2. hypotheses
The sign test
The Wilcoxon signed-rank test vs. paired t-test
The Wilcoxon rank sum test vs. 2-sample t-test
The Kruskal-Wallis vs. 1-way ANOVA
Advantages and disadvantages of nonparametric methods

® T Mmoo

E R
FHIA F R
FFF - R
FEHPFF 1100 ~ 48
FYy P BV 3R 22 %?J B o
RN A
A. Continuous data vs. categorical data
B. Chi-square test: association between two categorical data
1. hypotheses
2. rationale
3. chi-square approximation test vs. Fisher’s exact test
4. applications
C. McNemar’s test: paired data
1. hypotheses
2. concordant vs. discordant pairs
3. testing
D. Odds ratio



1. estimate
2. standard error
3. testing
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A. Association between 2 continuous variables
1. example
2. Two-way scatter plot
B. Pearson’s correlation coefficient
1. interpretation of formula
2. meanings of Pearson’s correlation coefficient
C. Spearman’s rank correlation coefficient
1. interpretation of formula
2. comparison with Pearson’s correlation coefficient
D. Simple linear regression
1. example
2. general concepts
3. model
4. interpretation
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