Bio 2244B- Textbook Notes Chapter 5: 5-1, 5-2, 5-3, 5-4, 5-5, 5-6	      			      February 8th, 2012

5-1: Overview
Definitions
· Normal distribution: if a continuous random variable has a distribution with a graph that is symmetric and bell-shaped and can be described by the following equation: 

· Uniform distribution: if a continuous random variable has vales that spread evenly over the range of possibilities. The graph of a uniform distribution results in a rectangular shape
· Density curve: a graph of a continuous probability distribution. It must satisfy the following properties:
1. The total area under the curve must equal 1
2. Every point on the curve must have a vertical height that is 0 or greater (that is, the curve cannot fall below the x-axis)
· [image: ]Because the total area under the density curve is equal to 1, there is a correspondence between area and probability
· Standard normal distribution: a normal probability distribution that has a mean of 0 and a standard deviation of 1, and the total area under its density curve is equal to 1
· Z-score: distance along the horizontal scale of the standard normal distribution (see image, right)
· Area: region under the curve

5-3: Applications of Normal Distributions
· If we convert values to standard scores using the following formula, then procedures for working with all normal distributions are the same as those for the standard normal distribution: 

5-4: Sampling Distributions and Estimators
· Why sample with replacement: 
1. When selecting a relatively small sample from a large population, it makes no significant difference whether we sample with replacement or without replacement
2. Sampling with replacement results in independent events that are unaffected by previous outcomes, and independent events are easier to analyze and they result in simpler formulas
· Sampling distribution of the mean: the probability distribution of sample means, with all samples having the same sample size n. In general, the sampling distribution of any statistic is the probability distribution of that statistic
· Sampling variability: the value of a statistic such as the sample mean x̄, depends on the particular values included in the sample, and it generally varies from sample to sample
· Sampling distribution of the proportion: the probability distribution of sample proportions, with all samples having the same sample size n
· Properties of the distribution of sample proportions:
· Sample proportions tend to target the value of the population proportion 
· Under certain conditions, the distribution of sample proportions approximates a normal distribution
· Statistics that target population parameters: mean, variance, proportion
· Statistics that do not target population parameters: median, range, standard deviation

5-5: The Central Limit Theorem
· The central limit theorem tells us that if the sample size is large enough, the distribution of sample means can be approximated by a normal distribution, even if the original population is not normally distributed.
· The central limit theorem and the sampling distribution of x̄: 
· Given:
1. The random variable x has a distribution (which may or may not be normal) with mean  and standard deviation 
2. Simple random samples all of the same size n are selected from the population. The samples are selected so that all possible samples of size n have the same chance of being selected
· Conclusions:
1. The distribution of sample means x̄ will, as the sample size increases, approach a normal distribution
2. The mean of all sample means is the population mean,That is, the normal distribution from Conclusion 1 has mean 
3. The standard deviation of all sample means is . That is, the normal distribution from Conclusion 1 has standard deviation 
· Practical rules commonly used:
1. If the original population is not itself normally distributed, here is a common guideline: for sample of size n greater than 50, the distribution of the sample means can be approximated reasonably well by a normal distribution. The approximation gets better as the sample size n becomes larger
2. If the original population is itself normally distributed, then the sample means will be normally distributed for any sample size n (not just the values of n larger than 50)
· Notation for the sampling distribution of x̄: if all possible random samples of size n are selected from a population with mean  and standard deviation , the mean of the sample means is denoted by x̄, so x̄= . 
· Also, the standard deviation of the sample means is denoted by x̄, so: x̄=
· x̄ is often called the standard error of the mean
· As the sample size increases, the sampling distribution of sample means approaches a normal distribution
· When working with an individual value from a normally distributed population, use: 
· When working with a mean for some sample (or group), be sure to use the value of  for the standard deviation of the sample means… so use: 
· When sampling without replacement and the sample size n is greater than 5% of the finite population size N (that is, n>0.05N), adjust the standard deviation of sample means x̄ by multiplying it by the finite population correction factor: 

5-6: Normal as Approximation to Binomial
· Normal distribution as approximation to binomial distribution: when working with a binomial distribution, if np ≥ 5 and nq ≥ 5, then the binomial random variable has a probability distribution that can be approximated by a normal distribution with the mean and standard deviation given as 
=np and =
· Continuity correction: when we use the normal distribution (which is a continuous probability distribution) as an approximation to the binomial distribution (which is discrete), a continuity correction is made to a discrete whole number x in the binomial distribution by representing the single value x by the interval from x – 0.5 to x + 0.5 (that is adding and subtracting 0.5)
· [image: ]Procedure for continuity corrections:
1. First identify the discrete whole number x that is relevant to the binomial probability problem
2. Then draw a normal distribution centered about 
3. Then draw a vertical strip area centered over x… mark the left side with the number equal to x – 0.5 and the right side with the number equal to x + 0.5
4. Consider the entire area of the strip to represent the probability of the discrete number x itself
5. Now determine whether the value of x itself should be included in the probability you want
6. Next determine whether you want the probability of at least x, at most x, more than x, fewer than x, or exactly x and shade the area to the right or left of the strip as appropriate (see image, right)
7. Also shade the interiror of the strip itself IF AND ONLY IF x itself is to be included
8. The total shaded region corresponds to the probability being sought
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