Lab 3 - solutions
	Aim of the lab
· Hypothesis Testing 

· Test about one population mean



Test about one population mean 

1. Suppose we know that the national average of birth weight is 3200 grams. We want to test whether our study population (bwt) is different from the national average. 
I. Define the null and alternative hypotheses
HO: ( = 3200
HA: ( ≠ 3200

II. Decide the level of the test (usually 5%)


    The type I (alpha) error to .05.

III. Suppose your sampled birth weight (bwt) is contained in the dataset lowbwt.dta
. su bwt

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

         bwt |       189    2944.656    729.0224        709       4990
IV. Calculate the test statistic and the p-value. 
. display (2944.6- 3200)/ ( 729/sqrt(189) )

-4.8164191
Since this is less than -1.96, then we reject the null hypothesis. (note: we would also reject if this was greater than +1.96.)

. display 2*normal(   (2944.6 - 3200)/  (729/sqrt(189))   )

1.462e-06
      The p-value is < 0.001.
V. Draw the conclusions in the context of the problem
      We reject the null hypothesis that the population mean birth weight is 3200. 
Check your calculations with the output of the command ttest (help ttest).

. ttest bwt = 3200

One-sample t test

------------------------------------------------------------------------------

Variable |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval]

---------+--------------------------------------------------------------------

     bwt |     189    2944.656    53.02858    729.0224    2840.049    3049.264

------------------------------------------------------------------------------

    mean = mean(bwt)                                              t =  -4.8152

Ho: mean = 3200                                  degrees of freedom =      188

   Ha: mean < 3200             Ha: mean != 3200               Ha: mean > 3200

 Pr(T < t) = 0.0000         Pr(|T| > |t|) = 0.0000          Pr(T > t) = 1.0000
. ci bwt

    Variable |        Obs        Mean    Std. Err.       [95% Conf. Interval]

-------------+---------------------------------------------------------------

         bwt |        189    2944.656    53.02858        2840.049    3049.264
The 95% confidence interval does not include 3200.
2. What sample size do we need to have a power of 90% of detecting an alternative value of 3200 grams for a two-sided test of H0: μ = 2945 at the 5% level? 

 Formula in Slide 95
       n ≥  ( (1.96+ 1.28) * (729/(2945-3200)) ) ^2 
. di ( (1.96+ 1.28) * (729/(2945-3200)) ) ^2

85.795541
3. Suppose you are interested in testing whether the mean benzene concentration in cigars is the same as in cigarettes. You know that the mean concentration of benzene in cigarettes is 81 μg/g tobacco but you don’t know the mean concentration in cigars. However, you find that a random sample of seven cigars has a mean benzene concentration of 151 μg/g. Assume the distribution of benzene in cigars is approximately normal with known standard deviation of 9 μg/g. Perform an appropriate hypothesis test at the 0.05 level of significance.
I. State the null hypothesis
HO: ( = 81
II. State the alternative hypothesis

HA: ( ≠ 81
III. Is a one-sided or two-sided test more appropriate? 
  Two-sided, because it does not imply an intended direction.
IV. Calculate your test statistic. What is the distribution of your test statistic?
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.  This follows a t-distribution (small sample).
V. Do you reject or not reject the null hypothesis?   

We will reject since the test statistic is greater than  invttail(6, 0.025) = 2.45.
VI. Calculate and interpret the p-value of your test statistic

. di ttail(6, 20.58)*2

8.562e-07

VII. What is your conclusion?

There is significant evidence at the .05 level that the concentration of benzene is different than in cigarettes.  It is significantly higher.

Check your calculations with the output of the command ttest (help ttest).

. ttesti 7  151 9 81

One-sample t test

------------------------------------------------------------------------------

         |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval]

---------+--------------------------------------------------------------------

       x |       7         151     3.40168           9    142.6764    159.3236

------------------------------------------------------------------------------

    mean = mean(x)                                                t =  20.5781

Ho: mean = 81                                    degrees of freedom =        6

    Ha: mean < 81               Ha: mean != 81                 Ha: mean > 81

 Pr(T < t) = 1.0000         Pr(|T| > |t|) = 0.0000          Pr(T > t) = 0.0000
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