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Exact power:  

Approximate power:            ----------

Censoring of Data

Type I
- Stop experiment at specified time

(number of observations is random)

Type II
- Stop experiment after specified number of

observations  
(duration of experiment is random)

Example (Type II Censoring)
- Begin with n monkeys
- Feed each a high-fat diet
- Record X = time of death

Y = amount of plaque in aorta

- Stop experiment after p monkeys die
- n-p observations have been “censored”

(but we know something about them)

Linear regression in bivariate normal 
model

The regression coefficient (   ) is dependent 
on the correlation coefficient between X and Y

Independence of X and Y           = 0⇔ β

β

The Maximum Likelihood Estimator

This estimator’s sampling distribution is mathematically
intractable and must be approximated.

Objectives

I.  Develop a method for approximating the power of the test for independence           
based on    . 

II. Examine properties of a “quick estimator” of 

I. Power

- The power of a test is the probability of rejecting 
a false hypothesis.  If      = 

- Needs to be approximated via simulation.

Alternative approximation

- We replace the random x with its average value 
(tabulated), replacing SSxx with SSuu

-By doing this, we eliminate a source of variability and
we can approximate power without simulation

The ordered triples represent the minimum value of p 
required to achieve desired power when n=10, 20, and 
30, respectively.  This table provides researchers with 
guidance for choosing their sample size in an experiment.

II. Barton and Casley Estimator

- This estimator uses the average of the first k values
of the ordered pairs and the last k values to calculate 

- What is the optimal value of k?

x

y

-2 -1 0 1 2 3

-2
-1

0
1

2

Full sample when 
n=100

bartonx

ba
rt

on
y

-2 -1 0 1 2

-2
-1

0
1

2

Barton and Casley sample when n=100 
and k=10
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εβα ++= xY
where                             , ( )2,0~ σε N

Given            ,xX =

( )∑ −= 2xxSSXXwhere
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Minimum Sample Size for Specified Power
9.,12,30 === βpn

n pStart with      subjects, but record measurements for only  
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