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本週大綱

◼ 假設檢定

◼ 機率分布

◼ 統計圖表



Creating R Notebook files



R Notebook files

An R Notebook is an R Markdown document with chunks that can 

be executed independently and interactively, with output visible 

immediately beneath the input.



1. 假設檢定

code

output

text



Hypothesis Tests for Means

1. Determine the null and alternative hypotheses.

2. Verify necessary data conditions, and if met, 
summarize the data into an appropriate test statistic.

3. Assuming the null hypothesis is true, 
find the p-value.

4. Decide whether or not the result is statistically 
significant based on the p-value.

5. Report the conclusion in the context of the situation.



Key Concepts of Hypothesis Testing

◼ t-distribution

◼ Sampling distribution

◼ Standard error

◼ Null / alternative hypothesis

◼ One-tailed / two-tailed test

◼ Significance level (e.g. alpha = 5%)

◼ Confidence interval (e.g. 95% C.I.)

◼ p-value

◼ Type I and Type II errors



Basic Statistics Review

https://online.stat.psu.edu/statprogram/reviews/statistical-concepts

https://online.stat.psu.edu/statprogram/reviews/statistical-concepts


Basic Statistics Review

https://www.youtube.com/watch?v=kyjlxsLW1Is
(42:08)

https://www.youtube.com/watch?v=kyjlxsLW1Is


Two-sample t-test



2. 機率分布

Binomial Random Variables



Binomial Probability Distribution



Creating Binomial Prob. Distributions

◼ 例題：某網購公司規定消費者在一週內(7 days)購買商品可

全額退款。根據過去記錄，平均每週會有2件退貨商品。

◼ 請繪製該公司在1個月內(30 days)退貨商品數量的機率分布

圖 (probability distribution function, PDF)。

◼ 估計一個月的退貨商品數超過10件的機率。



Built-in functions

Binomial

Normal





1個月內退貨商品數量的機率分布圖



3. 統計圖表

http://extremepresentation.typepad.com/blog/2006/09/choosing_a_good.html



Commonly-used Plots

◼ Distribution: Histogram; Box plot

◼ Composition: Pie chart; Stacked bar chart

◼ Comparison: Bar chart; Box plot

◼ Relationship: Scatter plot (bubble chart); Heat map

◼ Combined:

❑ Scatter plot + marginal Histogram / Boxplot



Using ggplot2 package

◼ Based on grammar of graphics (Wilkinson, 2005)

◼ Plot specification at a high level of abstraction

◼ It is very flexible

◼ theme system for polishing plot appearance

◼ mature and complete graphics system

◼ many users, active mailing list



Plots: Using ggplot2 package

ggplot( 檔名 ) +aes( 欄位設定 )

+ geometric objects (geom_) 設定圖表格式

（例如：geom_histogram(),

geom_boxplot()…）



geometric objects (geom_)



課後釋疑問答：Using NotebookLM

https://docs.google.com/spreadsheets/d/1SgWy3qtFE0USzHqQhQ4cQIfgd9Fec7eItXV6bzvQ_CM/edit?gid=0#gid=0

填表，提供 gmail address

https://docs.google.com/spreadsheets/d/1SgWy3qtFE0USzHqQhQ4cQIfgd9Fec7eItXV6bzvQ_CM/edit?gid=0#gid=0


本週作業

◼ 1. 機率分布：

(a).某一都市有10萬人口，假設流行一種新興疾病，每人每年被感

染機率 p = 0.01，沒有免疫與任何預防措施。請繪製該市的每年

感染人數頻率分布圖。

(b).該市衛生當局定義若某年的感染人數超過960人，該年則視為

疫情爆發。市長的任期是4年，若任期內爆發疫情事件，就必須辭

職下台。請評估市長在任期四年內，因疫情爆發而辭職的機率?

◼ 2. 繪製統計圖表與統計檢定 (Student.csv)

(a). 比較不同性別(Gender)，讀書時間(StudyHrs)是否有差異？

(b). 比較不同性別(Gender)，對於虔誠信仰宗教的比例(ReligImp)

是否有差異？


