Chapter 12: One-sample Mean Tests & an Introduction to the t-distribution

What we have done so far:

· Compared one sample mean to known population (
· Assumed (2 (and (

) were known exactly

· In reality, (2 is rarely known!  

What do we do then?

· Must use s2, our unbiased estimate of (2
· Can’t use z-statistic, need to use t-statistic

Research Problem:

Do incoming students experience more or less stress than sophomores?

16 randomly selected Miami students filled out a standard “stress” scale.  Through years of testing, we know that sophomores score (on average) 26 on this test (out of 60).  This is the first year the test has been administered to freshmen.

If freshmen experience an amount of stress similar to sophomores, then we would expect the sample mean to be close to 26.  

Because the test has been administered for years to sophomores, we know their mean value & standard deviation.  We do not want to assume, however, that the standard deviation will be the same for freshmen.

What do we do????

t-test for One Sample Mean:

t =
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 in Z formula
· t is a substitute for z whenever ( is unknown

· s2 estimate for (2 in the formula for standard error

· s
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· df = n-1

Distributions of t:
· A sampling distribution of a statistic

· symmetric, unimodal, bell-shaped

· ( = 0

· Looks a lot like the Standard Normal Curve  

· Major differences:


tails of t are more plump

center is more flat 

· a family of distributions, one for every (n)

· Not actually n, but degrees of freedom
df =  n –1

larger df (larger n) = s2 better estimate for (2
larger df (larger n) = t gets closer to normal curve 

Table of the t-distribution: (Table E.6, p. 519)
· Tabled values represent critical values 

· Values in top “rows” mark proportions in the tails 

· t is symmetric, so negative values not tabled

Need three things: 

(1)
one-tailed or two-tailed hypothesis

(2)  alpha () level of significance

(3)  degrees of freedom  (df)

· Caution, not all values of df in table

If df not there, use closest smaller value

example:  
df = 43, use CV for df = 40

df = 49, use CV for df = 40

Step-by-Step Example

(1) Do incoming students experience more or less stress than sophomores?

16 randomly selected Miami students filled out a standard “stress” scale.  Through years of testing, we know that sophomores typically score about 26 on this test (out of 60).  This is the first year the test has been administered to freshmen.

Hypothesized:

( = 26

Sample data:



 = 28      s2 = 5.25     n =16

(2)
Statistical Hypotheses: 




We want to perform a two-tailed test

H0:
 ( = 26

H1:
 ( ( 26

(3)
Decision Rule (set ():

 = .05, two-tailed

df = (n-1) = (16-1) = 15
Critical value from Table E.6 = ( 2.131

(4)
Compute observed t for one sample mean:

t =
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  t =
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=  3.51
(5)
Make a decision:




Observed t (3.51) exceeds critical value (2.131)

Decision (
Reject Ho
(6)
Interpret / Report results:


Difference not likely due to chance.  

“Incoming Miami students report more stress (M =28) than the typical level reported by Miami sophomores, t(15) = 3.51, p ( .05, two-tailed.”

t (15) = 3.51, p ( .05


Remember: 

Reject H0 

(
    p 
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 (  “statistically significant”

Fail to reject H0 
(
    p > (   “not statistically significant”
Summary of t-test for one-sample mean:
· Use t whenever (is unknown

· Use one-sample t when you have one sample mean compared against a hypothesized population (
· Your (hyp can be any reasonable value to test against
· Hypothesis testing steps with t are the same as with z
Differences / Relationships between Z & t tests?

· use s2 in t formula, instead of  (2
· need df (n-1) to determine critical

 value for t (no df necessary for z)

· Probability of extreme values will 

be greater for t than z  (more prob in 

tails for t)

· Critical values for t  >  z
example:     = .05, two-tailed

zcrit =  ( 1.96

tcrit  =  ( 3.182    when   df = 3


tcrit =  ( 2.042    when   df = 30



tcrit =  ( 1.984    when   df = 100
calculated


t-value





df





  used; probability in the tail(s)











Larger n, less discrepancy between t and z�


Can use directional tests for both t and z problems














PAGE  
Chapter 12: Page 9

_1004209519.unknown

_1080237198.unknown

_1122103579.unknown

_1122103799.unknown

_1122101968.unknown

_1080237678.unknown

_1004209543.unknown

_1004218213.unknown

_1004209182.unknown

_1004209227.unknown

_971644019

_969228768

