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安裝 R與 Rstudio

• R 下載:
• Windows: https://cran.r-project.org/bin/windows/base/

• Mac:  https://cran.r-project.org/bin/macosx/

• 下載後雙擊滑鼠左鍵下載檔案進入安裝畫面

• Rstudio下載: https://posit.co/download/rstudio-desktop/
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https://cran.r-project.org/bin/windows/base/R-3.5.2-win.exe
https://cran.r-project.org/bin/macosx/R-3.5.2.pkg
https://posit.co/download/rstudio-desktop/


What is R?

• R 並非專用統計軟體, 而是可用來執行分析的環境:
• 匯入適當的 package (套件)

• 應用套件內提供之 function (函式) 

• Packages 由許多熱心人士編寫並免費提供學術使用。
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方便使用的 R介面
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Editor

R Console
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R的優缺點

•優點:
• 免費軟體

• 完善的說明文件與討論區

• 漂亮的圖型介面

• 程式容易根據使用者需求做修改

•缺點:
• 並無 user friendly 之使用者介面

• 需詳知函式名稱與程式編寫邏輯

• 說明文件與討論區使用英文
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http://cran.csie.ntu.edu.tw/
or https://cran.r-project.org
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http://cran.csie.ntu.edu.tw/
https://cran.r-project.org/bin/windows/base/R-3.5.2-win.exe
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https://agstats.io/post/keeping-up-with-r/ http://www.hmwu.idv.tw/index.php/r-software

https://youtube.com/playlist?list=PL3tdy4h3sD63W3T
3JGhBusRcT-uxTM_2P
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https://agstats.io/post/keeping-up-with-r/
http://www.hmwu.idv.tw/index.php/r-software
https://youtube.com/playlist?list=PL3tdy4h3sD63W3T3JGhBusRcT-uxTM_2P
https://youtube.com/playlist?list=PL3tdy4h3sD63W3T3JGhBusRcT-uxTM_2P


ChatGPT for coding: “程式語言翻譯機”

https://www.youtube.com/watch?v=Y3H1yTUPV0Y

https://www.youtube.com/watch?v=9FQuy2Q5-1M
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R語言應用

•資料收集 -開放資料、試驗設計

•了解資料 -圖表與摘要統計值

•建立模型 -傳統統計方法、機器學習的分類與預測

•進階應用 -影像辨識、生物資訊
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研究進行流程

定義研究
目標

資料收集
流程計畫

資料收集
資料整理
與分析

對研究目的
進行推論

資訊不足!

公佈結論
決定新
研究方向

Quit
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試驗設計

抽樣調查

敘述統計

Part II 推論統計推論統計
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Agricolae for Experimental Design
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Completely randomized design (CRD) Randomized complete block design (RCBD)



從資料收集出發

資料

「好」資料

「好」「大」資料

資料分析

氮肥 (Kg) (X) 0 0.5 1.0 1.5 2.0 2.5

產量 (Kg) (Y) 10 18 32 48 55 62

氮肥用量與產量：

氮肥用量 (X) 低 中 高

產量 (Kg) (Y) 10 18 32

X (predictor)

Y (response) 類別變數 連續變數

類別變數
列聯表 /

比率資料分析
廣義線性模式

(logistic regression, etc.)

連續變數 平均數檢定 迴歸與相關

試驗設計
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列聯表 /

比率資料分析

平均數檢定

11
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列聯表 /

比率資料分析

平均數檢定
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圖、西瓜總收量年度平均值散佈圖。虛線為
最小平方法最佳配適直線：年度平均總收量
估計值 = 10246280 – 82011 年度，相關係數
r = -0.94。

cor(mean.yield.by.year, c(101:110))
Out = lm(mean.yield.by.year ~ c(101:110))
summary(Out)
plot(101:110,mean.yield.by.year,

xlab="年度",ylab="年度單位面積產量平均值")
abline(lm(mean.yield.by.year~c(101:110)),lty=2,lwd=1.5)

迴歸與相關
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https://www.pantechsolutions.net/blog/machi
ne-learning-projects-and-ideas/

Classification

Prediction   
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https://www.pantechsolutions.net/blog/machine-learning-projects-and-ideas/
https://www.pantechsolutions.net/blog/machine-learning-projects-and-ideas/


Objectives of Machine Learning

• Classification:
• Discover clusters of samples 

having similar patterns in features

• Prediction:
• Build up a predictive model to 

represent a continuous response 
of the target variable.
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Linear vs Quadratic Discriminant Analysis for Classification
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MASS::lda MASS::qda



Linear classification:

Max margin

Non-linear classification:

Multiple Kernel learning [Alpaydin, Chapter 13.8]

Support Vector Machine (SVM)
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e1071::svm



?

?: new specimen

Nearest neighbor classification (kNN)
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class::knn



1. Split specimens based on 
expression level of Gene A

2. Split specimens 
based on expression 
level of Gene B

3. Split specimens based on 
expression level of Gene C

Gini Index
Extensions:
Random Forest
XGBoost

Classification Trees
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rpart::rpart



Regression Model (Prediction)
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Nonlinear Gompetz Model Linear Multiple Regression Model 

stats::lm



Other Models for Prediction
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Time-series SurvivalLOESS

stats::loess
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https://raw.githubusercontent.com/rstudio/cheatsheets/main/Machine%20Learning%20Modelling%20in%20R.pdf



影像辨識
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BioConductor

• BioConductor is the R software project for the analysis of biomedical 
and genomic data
• Microarrays

• Genome sequence data

• Pathway graphs

27

https://www.bioconductor.org/
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BioConductor
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Common Workflows in BioC
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https://www.bioconductor.org/packages/
release/BiocViews.html#___Workflow
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Summary

• R 語言是具有彈性的工具，現在開始學習、永遠不嫌晚

• 師傅引進門、修行看個人

• 善用網路與AI工具，建立自我學習的能力

• 透過社群共學也是一個好途徑~
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