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Uncertainty intervals Uncertainty when explanatory variable is zero

Uncertainty when explanatory variable is zero

Let
Yi

ind∼ N(β0 + β1Xi, σ
2),

then
E[Yi|Xi = 0] = β0

and a 100(1− a)% credible/confidence interval is

β̂0 ± tn−2,1−a/2 σ̂

√
1

n
+

x2

(n− 1)s2x
.
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Uncertainty intervals Uncertainty when explanatory variable is zero

Telomere data: uncertainty
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Uncertainty intervals Uncertainty when explanatory variable is x

Uncertainty when explanatory variable is x

Let
Yi

ind∼ N(β0 + β1Xi, σ
2),

then
E[Yi|Xi = x] = β0 + β1x

and a 100(1− a)% credible/confidence interval is

β̂0 + β̂1x ± tn−2,1−a/2 σ̂

√
1

n
+

(x− x)2

(n− 1)s2x
.
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Uncertainty intervals Uncertainty when explanatory variable is x

Telomere data: uncertainty
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Uncertainty intervals Prediction intervals

Prediction intervals

Let
Yi

ind∼ N(β0 + β1Xi, σ
2),

then
E[Yi|Xi = x] = β0 + β1x

and a 100(1− a)% prediction interval is

β̂0 + β̂1x ± tn−2,1−a/2 σ̂

√
1 +

1

n
+

(x− x)2

(n− 1)s2x
.
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Uncertainty intervals Prediction intervals

Telomere data: prediction intervals
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Uncertainty intervals Summary

Summary

Two main types of uncertainty intervals:

where is the line?

β̂0 + β̂1x ± tn−2,1−a/2 σ̂

√
1

n
+

(x− x)2

(n− 1)s2x

where will a new data point fall?

β̂0 + β̂1x ± tn−2,1−a/2 σ̂

√
1 +

1

n
+

(x− x)2

(n− 1)s2x

Both intervals are confidence and credible intervals.
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