
Lab 06

Simulating Data with R
Distributions, Correlations & Causal Relations



Probability Distributions
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R's Built-in Probability Distributions
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Correlation
(相關)



Simple Linear Regression



Fitting Linear Regression Models

lm(formula = y ~ x)

lm(formula = y ~ x1 + x2)

lm(formula = y ~ x1 + x2 + x3)



資料產生機制 (因果結構，無法直接觀察 )

資料 (可被觀察)

統計模型 (描述資料中的關聯 )
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Statistical models measure correlation, not causation
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Causal Structure: Hypothesis A
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fit <- lm(Z(drown) ~ Z(drink), data = df)



Causal Structure: Hypothesis A
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手搖杯
銷售量
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fit <- lm(Z(drown) ~ Z(drink), data = df)

summary(fit)$coefficients

                 Estimate Std. Error      t value     Pr(>|t|)

 (Intercept) 1.896855e-16 0.03809807 4.978874e-15 1.000000e+00

 Z(drink)    5.250932e-01 0.03813623 1.376888e+01 8.849357e-37
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Causal Structure: Hypothesis B
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fit <- lm(Z(drown) ~ Z(drink) + Z(temp), data = df)
summary(fit)$coefficients

                Estimate Std. Error      t value     Pr(>|t|)

(Intercept) 6.618100e-17 0.03092700 2.139910e-15 1.000000e+00

Z(drink)    4.512621e-02 0.04299789 1.049498e+00 2.944589e-01

Z(temp)     6.916087e-01 0.04299789 1.608471e+01 3.604313e-47

影響



url <- 'https://rlads2021.github.io/lab/src/collider.csv'
df <- readr::read_csv(url)



url <- 'https://rlads2021.github.io/lab/src/collider.csv'
df <- readr::read_csv(url)

X1              Y            X2

fit <- lm(Z(dad) ~ Z(mom) + Z(son), data = df)
summary(fit)$coefficients

                 Estimate Std. Error       t value     Pr(>|t|)

(Intercept)  4.725574e-16 0.03186325  1.483080e-14 1.000000e+00

Z(mom)      -5.193205e-01 0.03986636 -1.302654e+01 1.404517e-33

Z(son)       8.788082e-01 0.03986636  2.204386e+01 1.282788e-75



Collider
(對撞因子)



影響 影響

虛假關聯

控制

Collider

X Y



影響 影響

虛假關聯

控制
兒子
身高

母親
身高

父親
身高






