Recall the T-distribution
We can use the t-table in your book to find a t-value if we are given the degrees of freedom, and a right tail probability (not left tail like normal)

Upper critical values of Student's t distribution with df degrees of freedom
Probability of exceeding the critical value

               df         0.10    0.05   0.025    0.01   0.005   0.001   <- right tail  


        ______________________________________________________​​​​​​​​​​​​​​​​​_______________      probability

1.        3.078   6.314  12.706  31.821  63.657 318.313

2.        1.886   2.920   4.303   6.965   9.925  22.327

3.        1.638   2.353   3.182   4.541   5.841  10.215

4.        1.533   2.132   2.776   3.747   4.604   7.173

5.        1.476   2.015   2.571   3.365   4.032   5.893

6.        1.440   1.943   2.447   3.143   3.707   5.208

7.        1.415   1.895   2.365   2.998   3.499   4.782

8.        1.397   1.860   2.306   2.896   3.355   4.499

9.        1.383   1.833   2.262   2.821   3.250   4.296

10.       1.372   1.812   2.228   2.764   3.169   4.143

11.       1.363   1.796   2.201   2.718   3.106   4.024

12.       1.356   1.782   2.179   2.681   3.055   3.929

13.       1.350   1.771   2.160   2.650   3.012   3.852

14.       1.345   1.761   2.145   2.624   2.977   3.787

15.       1.341   1.753   2.131   2.602   2.947   3.733

16.       1.337   1.746   2.120   2.583   2.921   3.686

17.       1.333   1.740   2.110   2.567   2.898   3.646

18.       1.330   1.734   2.101   2.552   2.878   3.610

19.       1.328   1.729   2.093   2.539   2.861   3.579

20.       1.325   1.725   2.086   2.528   2.845   3.552

21.       1.323   1.721   2.080   2.518   2.831   3.527

22.       1.321   1.717   2.074   2.508   2.819   3.505

23.       1.319   1.714   2.069   2.500   2.807   3.485

24.       1.318   1.711   2.064   2.492   2.797   3.467

25.       1.316   1.708   2.060   2.485   2.787   3.450

26.       1.315   1.706   2.056   2.479   2.779   3.435

27.       1.314   1.703   2.052   2.473   2.771   3.421

28.       1.313   1.701   2.048   2.467   2.763   3.408

29.       1.311   1.699   2.045   2.462   2.756   3.396

30.       1.310   1.697   2.042   2.457   2.750   3.385

>75       1.282   1.645   1.960   2.326   2.576   3.090
Ex: For a sample of size 28, what is the right tail probability for t = 2.7

Find df = n-1 = 27 on the chart, to the right until you see 2.7.  You don’t

2.7 is somewhere between 2.457 and 2.750.  So the right tail probability value is between .01 and .005.  Or even better: between .005 and .01.

Hypothesis testing and the t-distribution

-Again, we can only use the z-test if ( is known. What if ( is unknown?

One sample t-test (critical value approach)

Assumptions

1) random sample

2) normal population or large sample

3) ( unknown, compute s

Step 1: State null Ho: ( = (o , decide on the alternative

two tailed



left tailed




right tailed

Step 2: decide on significance level, (
Step 3: Compute the test statistic
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Step 4: Find critical values using table D.

two-tailed



left tailed




right tailed

±t(/2




   -t(






t(
Step 4: Reject Ho if to is in rejection region

two-tailed



left tailed




right tailed

to < -t(/2



to  <   -t(




    to > t(
or

to > t(/2
Step 5: Interpret

P-value approach for t-tests

-can find ranges from table, but in practice we use a computer to find the p-values and compare the p-value to ( as in the z-test

The best that we can do using the table for p-values is to find ranges for the p-value based on where our test statistic would fall.

Ex 1: The mean value lost during purse snatching offenses was $356 in 2000. Last year 12 offenses were selected randomly to see if the amount has decreased.  We have found
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 = 308.1  and  s = 86.9   -- both computed from the data

Step 1:  Ho: ( = 356 
vs 
Ha: ( < 356

Step 2: We want to be confident in saying there’s a decrease, say 95%, so let ( = .05

Step 3:
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Step 4: ( = .05 and df = n-1 = 11 so  t(= 1.796, and since this is a left tailed test the critical value is  -t(= -1.796

Step 5: to=-1.91   <   -t(= -1.796, so we reject Ho

Step 6: There has been a statistically significant decrease in the value lost in purse snatching offenses.  

Ex 2: The average number of hours watching t.v. is 4.5 according to the Neilson Ratings.  A sample of 40 college students was taken and the mean number of hours watching t.v. was 3.9 hours with a s=2.227.  Do viewing habits change when you are in college. Use ( = .05.



Ho: ( = 4.5
vs 
Ha: ( ≠ 4.5 
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Now (/2 = .025 and df = 39 so t(/2= 2.023

We reject if to < -t(/2  or  to > t(/2  

Do not reject Ho

There is not sufficient evidence to indicate there is a change in viewing habits while in college.
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