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數理統計(一)
電腦講義(一)
羅 琪 老師編

內容包含:

1. Normal (Gaussian) Distribution
2. Student's t-Distribution
3. Chi-Square Distribution
4. F Distribution
Normal (Gaussian) Distribution
> x_seq(from=-7, to=13, by=0.01) # 設定x軸的z值
> z_dnorm(x,mean=0,sd=1) # 計算y軸 N(0,1)的density f(z)
> plot(x,z,type="l",xlab="z",ylab="f(z)",ylim=c(0,0.4) ,xlim=c(-7,13)) 
# 畫N(0,1)的density
> title("N(0,1) distribution") # 加上圖上方的標題
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> x1_seq(-7,13,by=0.01) # 設定x軸的z值
> z1_dnorm(x1,mean=3,sd=2) # 計算y軸 N(3,4)的density f(z)
> plot(x1,z1,type="l",xlab="z",ylab="f(z)",ylim=c(0,0.4)) # 畫N(3,4)的density
> title("N(3,4) distribution") # 加上圖上方的標題
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N(3,4)的變異數比N(0,1)的變異數大, 所以分配比較矮胖
Student's t-Distribution
> x_seq(from=-5, to=5, by=0.01) # 設定x軸的t值
> y_dt(x,df=2) # 計算y軸 t(2)的density f(t)
> plot(x,y,type="l",xlab="t",ylab="f(t)") # 畫t(2)的density
> title("Student's t(2) distribution") # 加上圖上方的標題
> y1_dt(x,df=50) # 計算y軸的density f(t)
> plot(x,y1,type="l",xlab="t",ylab="f(t)",ylim=c(0,0.4)) # 畫t(50)的density
> title("Student's t(50) distribution") # 加上圖上方的標題
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由圖可知當自由度愈大，t分配愈瘦高

> x_seq(from=-5, to=5, by=0.01) # 設定x軸的t值
> y_dt(x,df=2) # 計算y軸 t(2)的density f(t)
> z_dnorm(x,mean=0,sd=1) # 計算y軸 N(0,1)的density f(t)
> plot(x,y,type="l",xlab="t",ylab="f(t)",ylim=c(0,0.4),axes=F) # 畫t(2)的density
> par(new=T)

> plot(x,z,type="l",xlab="t",ylab="f(t)",ylim=c(0,0.4)) # 畫N(0,1)的density
> title("t(2) vs. N(0,1)") # 加上圖上方的標題
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由圖可知t分配與N(0,1)皆為對稱於平均數0的鐘型分配，但t分配比N(0,1)矮胖，當自由度愈大，t分配愈接近N(0,1)
Chi-Square Distribution
> x_seq(from=0, to=20, by=0.01) # 設定x軸的值
> y1_dchisq(x,df=3) # 計算y軸 Chi-Square(3)的density f(x)
> y2_dchisq(x,df=4) # 計算y軸 Chi-Square(4)的density f(x)
> y3_dchisq(x,df=7) # 計算y軸 Chi-Square(7)的density f(x)
> plot(x,y1,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.25)) # 畫Chi-Square(3)的density
> title("Chi-Square distribution (df=3)") # 加上圖上方的標題
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> plot(x,y2,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.25)) # 畫Chi-Square(4)的density
> title("Chi-Square distribution (df=4)") # 加上圖上方的標題
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> plot(x,y3,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.25)) # 畫Chi-Square(7)的density
> title("Chi-Square distribution (df=7)") # 加上圖上方的標題
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分配是一右偏的分配，自由度(df)愈小分配愈偏
F Distribution
> x_seq(from=0, to=10, by=0.01) # 設定x軸的值
> y1_df(x,df1=3,df2=3) # 計算y軸 F(3,3)的density f(x)
> y2_df(x,df1=5,df2=3) # 計算y軸 F(5,3)的density f(x)
> y3_df(x,df1=8,df2=3) # 計算y軸 F(8,3)的density f(x)
> plot(x,y1,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.7),axes=F) # 畫F(3,3)的density
> par(new=T)

> plot(x,y2,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.7),axes=F) # 畫F(5,3)的density
> par(new=T)

> plot(x,y3,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.7)) # 畫F(8,3)的density
> title("F(3,3), F(5,3), F(8,3)") # 加上圖上方的標題
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> x_seq(from=0, to=10, by=0.01) # 設定x軸的值
> y1_df(x,df1=3,df2=3) # 計算y軸 F(3,3)的density f(x)
> y2_df(x,df1=3,df2=5) # 計算y軸 F(3,5)的density f(x)
> y3_df(x,df1=3,df2=8) # 計算y軸 F(3,8)的density f(x)
> plot(x,y1,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.7),axes=F) # 畫F(3,3)的density
> par(new=T)

> plot(x,y2,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.7),axes=F) # 畫F(3,5)的density
> par(new=T)

> plot(x,y3,type="l",xlab="x",ylab="f(x)",ylim=c(0,0.7)) # 畫F(3,8)的density
> title("F(3,3), F(3,5), F(3,8)") # 加上圖上方的標題
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F分配是一右偏的分配，有兩個自由度，固定一個自由度另一個自由度愈小愈偏
Poisson Distribution
> x_seq(from=0, to=25, by=1) # 設定x軸的值
> y_dpois(x,lambda=10) # 計算y軸 Poisson(10)的density f(x)
> plot(x, y, type="h", xlab="x", ylab="f(x)", ylim=c(0,0.125)) # 畫Poisson(10)的density
> title("Poisson distribution (lambda=10)") # 加上圖上方的標題
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> par(new=T)

> x1_c(0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15.1,16.1,17.1,18.1,19.1,20.1,21.1,22.1,

+ 23.1,24.1,25.1)
> y1_y

> y1[1:15]_0
> x2_c(0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15.2,16.2,17.2,18.2,19.2,20.2,21.2,22.2,

+ 23.2,24.2,25.2)

> x3_c(0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,14.9,15.9,16.9,17.9,18.9,19.9,20.9,21.9,

+ 22.9,23.9,24.9)

> x4_c(0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,14.8,15.8,16.8,17.8,18.8,19.8,20.8,21.8,

+ 22.8,23.8,24.8)

> plot(x1, y1, type="h", xlab="x", ylab="f(x)", ylim=c(0,0.125), axes=F)
> par(new=T)

> plot(x2, y1, type="h", xlab="x", ylab="f(x)", ylim=c(0,0.125), axes=F)
> par(new=T)

> plot(x3, y1, type="h", xlab="x", ylab="f(x)", ylim=c(0,0.125), axes=F)
> par(new=T)

> plot(x4, y1, type="h", xlab="x", ylab="f(x)", ylim=c(0,0.125), axes=F)
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