Confidence Intervals and Hypothesis Testing Review

Definitions:

  H0 – the null hypothesis, the status quo, what we assume to be true and reject if the data supports the alternative

  HA – the alternative hypothesis, often called the researcher’s hypothesis, if we reject H0 we say we believe the alternative to be true

  Reject H0 – our conclusion when pv < ( , we conclude that the data supports the alternative, we CANNOT say that the null is false
  Fail to reject H0 –  our conclusion when pv not < ( , we conclude that there is not enough information to reject H0, we CANNOT say that H0 is true!

  Type I error – rejecting a true H0, this will happen about (% of the time
  Type II error – failing to reject a false H0, this will happen about (% of the time
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     ( – the level of significance of a hypothesis test; the ‘willingness’ to make, or the probability of making a Type I error; the proportion of times we would reject a true null hypothesis.  The level of significance is decided prior to gathering data.  It’s level is dependent on the importance of a Type I error vs. a Type II error.  If a Type I error is more critical, then you should use a small (, like 0.01.  If a Type II error is more critical, then you should use a large (, say 0.10.  The most common (-level is 0.05.

     1-( – the confidence level of a (1-()100% confidence interval.   This is set dependent on how ‘confident’ you need to be in your estimate interval.  The trade-off is that more confidence requires a wider interval.

     (  –  the probability of making a Type II error; the proportion of times you would fail to reject even though the null hypothesis is false.  This is affected by three things:  the (-level (as ( increases, ( decreases), how ‘false’ the null hypothesis is (the ‘more’ false H0, the harder it is to make a Type II error, i.e., ( decreases), and the sample size, n (the only way to reduce ( while keeping ( fixed is to increase n.  This makes the curves narrower, therefore, the overlap less).

     1-( – the power of the hypothesis test; the probability of rejecting a false null hypothesis.  This is the compliment of (, so it is affected by the same things, and of course, (.  The parametric tests we use in class are the most powerful tests when the data is normal.

     p-value – the probability, assuming H0 is true, of getting data like this or ‘worse’, i.e., more like the alternative hypothesis.  Three things affect the p-value:  the SIGN of the alternative, the TYPE of test statistic, and the VALUE of the test statistic.  The p-value is the area of the curve (hence the type of test statistic), from the data (hence the value), that agrees with the alternative (hence the sign).

Formulas for calculating sample size, n

        n = [z*(/m]2  when discussing means, m is the desired margin of error

        n = [z*/m]2(*(1-(*) = [z*/m]2*(*(1-(*), where (* = 0.5 unless given since 0.5 will maximize n, when discussing proportions
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A:  inside all 3 => pv > 0.10

B:  outside 90%, inside 95 and 99% => 0.10 > pv > 0.05

C:  outside 90 and 95, inside 99% => 0.05 > pv > 0.01

D:  outside all 3 => pv < 0.01

If pv < (, reject H0 and conclude that HA is true.  The test is statistically significant.

If pv NOT< (, we CAN’T reject H0 and we CAN’T conclude that HA is true.  The test is NOT statistically significant.

p-value interpretation:  how often     we would get what we got in our sample(data)       or  worse         even though H0 is true
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= 10, p = 0.43, n = 35, etc.              more like HA
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