Homework #1

1. Already completed in homework example

2. a) n = [(1.959964+0.841621)2 x 63.70335] / 12
     n = 500
b) 500,000 / 500 = 1,000
c) 1,000 x 0.1 = 100
d) 100 x 0.8 = 80
e) 1000 – 100 = 900
f) 900 x 0.025 = 22.5 = 23
g) 80 + 23 = 103
h) 80 / 103 = 0.7767

3. a) n = [(1.959964+0.841621)2 x 63.70335] / 12
     n =  394
b) 500,000 / 394 = 1269
c) 1269 x 0.1 = 126.9 = 127
d) 127 x 0.8 = 101.6 = 102
e) 1269 – 127 = 1142
f) 1142 x 0.05 = 57
g) 102 + 57 = 159
h) 102/159 = 0.6415

4. a) n/V = (z1-α + z1-β)2
    √n/V – z1-α = z1-β
    √100/63.70335 – 1.959964 = z1-β
    -0.07075698 = z1-β
    Pr(Z≤c) = 0.2398
    24% power, β = 0.76
b) 350,000 / 100 = 3500
c) 3500 x 0.1 = 350
d) 350 x 0.24 = 84
e) 3500 – 350 = 3150
f) 3150 x 0.025 = 78.75 = 79
g) 84 + 79 = 163
h) 84 / 163 = 0.5153

5. a) 163
b) 175,000 / 163 = 1074
c) √1074/63.70335 – 1.959964 = z1-β
    2.146055476 = z1-β
    Pr(Z≤c) = 0.984066
    94.4% power, β = 0.016
d) 163 x 0.52 = 84.8 = 85
e) 85 x 0.984 = 83.64 = 84
f) 163 – 85 = 78
g) 78 x 0.025 = 1.95 = 2
h) 84 + 2 = 86
i) 84/86 = 0.9767

6. a) n = [(1.281552+1.03643339)2 x 63.70335] / 12
     n = 342
b) 350,000 / 342 = 1023.39 = 1023
c) 1023 x 0.1 = 102.3 = 102
d) 102 x 0.85 = 86.7 = 87
e) 1023 = 102 = 921
f) 921 x 0.1 = 92.1 = 92
g) 87 + 92 = 179
h) 87 / 179 = 0.4860

7. a) 179
b) 175,000 / 179 = 977.7 = 978
c) √978/63.70335 – 1.281552 = z1-β
    2.63666326 = z1-β
    Pr(Z≤c) = 0.9958
    99.6% power, β = 0.0042
d) 179 x 0.4860 = 86.99 = 87
e) 87 x 0.9958 = 86.6 = 87
f) 179 – 87 = 92
g) 92 x 0.1 = 9.2 = 9
h) 87 + 9 = 96
i) 87 / 96 = 0.9063

8. The combined studies from problems 4 and 5 seemed pretty good. In study 4, we’re able to test the highest number of ideas, and by the endpoint in problem 5, we have a relatively high number of truly beneficial drugs and will waste time with very few ineffective drugs. A major drawback to this strategy is that we will lose a great many truly beneficial drugs in the first phase, since the PPV is so low (0.52). However, when we compare this strategy to the others, we often lose truly beneficial drugs due to low sensitivity anyway (or, if we do pick them up, we also pick up a huge number of truly ineffective drugs that must then be retested).

9. [bookmark: _GoBack]We would have to carefully consider the homogeneity of the subjects involved in the numerous RCTs. If the subjects in one RCT are substantially different than subjects in another (say by age, geography, sex, or some baseline health characteristic), we may have confounding. In observational data we can’t necessarily match for relevant characteristics, but we can try to control for them in some way.
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