This Week’s Topic: Frequentist Statistical Inference
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Example: Fair Coin?

Suppose 1 claim that a specific coin is fair, i.e., that it lands on heads or tails
with equal probability. ~
N~

I flip it 20 times and it lands on heads 16 times. 'P P

1. My data is = 16 heads out of n = 20 flips.
2. My data generation model is X ~ Binomial(20, p).
3. I form the statistic p = 16/20 as an estimate of p.

Let’s simulate 10,000 times what my estimate would look like if p = 0.5 and I
repeated the 20 coin flips over and over.

> x <- replicate(n=1e4, expr=rbinom(1l, size=20, prob=0.5))

> sim_p_hat <- x/20 o WA
> my_p_hat <- 16/20 So ) ) “Z’\ c)‘l'
TS ~0.%
What can I do with this information? \skﬁb S e 20
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> sum(abs{sim p_hat-0.5) >= abs(my_p_hat-0.5))/1led
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Confidence Interval Simulation

>mu <- 5
> n <- 20
> x <- replicate(10000, rnorm(n=n, mean=mu)) # 10000 studies
> m <- apply(x, 2, mean) # the estimate for each study
> ci <- cbind(m - 1.96/sqrt(n), m + 1.96/sqrt(n))
> head(ci)
[,1] [,2]
[1,] 4.797848 5.674386
[2,] 4.599996 5.476534
[3,] 4.472930 5.349468
[4,] 4.778946 5.655485
[5,] 4.778710 5.655248
[6,] 4.425023 5.301561

> cover <- (mu > cil[,1]) & (mu < cil[,2])
> mean(cover)
[1] 0.9512
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