Homework for R: random number generation and simulation
Q1. Plot the pdf of N(2, 16)
Q2. A study aims to investigate whether speech rehabilitation program will improve speech function following oral cancer surgery. The interested outcome (Y) is a continuous variable – the 6-month speech intelligibility score after surgery. The main predictor (X) is types of intervention: i.e., speech rehabilitation (X=1) or control (X=0). Assume there is a linear relationship between Y and X: 
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. In other words, 
[image: image2.wmf]0

b

 represents the expected intelligibility score in the control, 
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 represents the expected improvement due to speech training. Previous literature indicates that, the speech intelligibility score in control is distributed as N(60, 64) (which suggests 
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. Our question is: if the rehabilitation program can improve the speech intelligibility by 5 units in reality (
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), what’s the power for a study using a two-sided test with 0.05 significant level when the sample size is 50 / per group. Using simulation method to answer this question (run 1,000 times).
For simulation, you may follow these steps:

1) Generate 100 Xs: 50 1s and 50 0s, representing treatment assignment for intervention and control;
2) Generate 100 
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s from N(0,64)

3) Generate 100 Ys using 
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4) Use R function lm(y~x) to refit a linear model and see whether the p-value for 
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 is less than 0.05

5) repeat above steps for 1000 times, and summarize your power as:
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