Summary:  Confidence Intervals and Hypothesis Tests
Stat 11
March 29, 2004

Parameters:

	Parameter
	
	Estimator
	Standard Error

	(
	population mean
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	(2 – (1
	difference of two means
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	p2 – p1
	difference of two proportions
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Other notation:


n = number of observations


s = sample standard deviation,  
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C = confidence level  (e.g., 0.95 or 95%)


( = significance level  (e.g.,  0.05 or 5%) …related by  ( = 1 – C,  or  C = 1 – (.

Confidence interval for anything:


C. I. =
estimate ( MOE 


      =
estimate ( critical value × SE


Critical value:



z*(/2  for any proportion or difference in proportions



z*(/2  for a mean, if you know (


z*(/2  for a difference of means, if you know both (’s



t*(/2, n-1  for a mean, if you’re using s



t*(/2, n-1  for a difference in means, if you’re using either s; where




df = one less than the smallest sample size for which you used s, or




df = more complicated formula in most software programs


Computing critical values:  Use Table D; or, in Excel:




z*(/2 = 1 – NORMSINV ( (/2 )




t*(/2, df  = TINV ( (, df )
Hypothesis tests:

	Null hypothesis
	Test statistic
	Distribution if H0 is true
	Compare to critical value
	p-value

	any H0
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	H0:  ( = (0
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	standard normal
(if using ()
	( z*(/2 (two-sided)
( z*( (one-sided)
	=1-NORMSDIST(|z|)
 (×2 if 2-sided)

	H0:  ( = (0
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	t with df = n-1 (if using s)
	( t*(/2, n-1 (2-sided)
 ( t*(, n-1 (1-sided)
	
=TDIST(|t|, df, 1 or 2)

	H0:  p = p0
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	standard normal
(if n large etc.)
	like z* above
	like z* above

	H0:  (1=(2
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	standard normal
(if using (’s)
	like z* above
	like z* above

	H0:  (1=(2
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	t with df = ? 
(if using s or mix)
	like t* above
(df = smaller n-1
or trust software)
	like t* above

	H0:  p1=p2
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	standard normal
(if n1, n2 large)
	like z* above
	like z* above


Paired samples:

If you have two variables that are (really) paired, then instead of testing for a difference ( H0 :  (1=(2 ), create a new variable D equal to the difference of the two given variables, and then test whether the mean of D is zero.

When is n large enough?

Rules of thumb are arbitrary.


Conventional test:  n 
≥ 30.  For proportions, also require 5 hits and 5 misses



(or if you haven’t done the test yet, 5 predicted hits and 5 predicted misses).


Text’s version, for means:



If  n ≥ 40,  clear sailing.



If  n ≥ 15 and population not horribly non-normal, clear sailing.



If  population really is normal, clear sailing.



Otherwise don’t trust techniques.


Text’s version, for proportions:



If 15 hits and 15 misses, clear sailing.



Otherwise, if n ≥ 10, use Wilson’s plus-four version.



If  n < 10,  don’t trust techniques.

Possible outcomes of a hypothesis test:

(1)  Using a pre-selected significance level (:


Rejection region:



(For a two-sided test)  All z values above +z*(/2 or below –z*(/2


(For HA: ( > (0)  All z values above +z*(


(For HA: ( < (0)  All z values below –z*(

(or similarly for t, t*)

(In all cases, the probability of falling in the rejection region, if H0 is true, is (.)


If  z  (or t)  is in the rejection region, then REJECT  H0.



Your result is statistically significant (at the ( level).



You could call it statistically significant evidence for HA.



The p-value will be below (.

If  z  (or t)  is NOT in the rejection region, then DO NOT REJECT  H0.



Your result is NOT statistically significant (at the ( level).



You don’t have statistically significant evidence of anything.



The p-value will be above (.

(2)  Working with p-values first:


If  the p-value is small (below your favorite () then REJECT H0.


If  the p-value is large (above your favorite () then DO NOT REJECT H0.
What to use for p in 
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1.  If by some miracle you know p, then use it.


2.  If you’re a pollster or in a big hurry, use 0.5


3.  For most confidence intervals (standard in science) use 
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4.  If you like, use Wilson’s 
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 (not standard)


5.  For hypothesis tests with H0: p=p0, use p0 from the null hypothesis


6.  For hypothesis tests with H0: p1=p2, use the pooled 
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Two-sided hypothesis tests and confidence intervals:

Reject  H0 : ( = (0 in a two sided hypothesis test



(

(0 isn’t in the confidence interval for (
(end)
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