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Review Session 3
Comparison of Means: 

ANOVA

I. ANOVA
The data set “gestation.dta” contains measurements of several variables on a sample of babies.

1.
Suppose you were interested in learning whether the weight gain in mothers is associated with the baby’s birth weight. Intuitively, mothers who gain more weight during pregnancy would give birth to heavier babies. Let’s answer this question by first categorizing mothers into 3 categories – low (<15 kg gain), medium (15-18 kg gain), and high weight gain (>18 kg gain) – and then comparing the mean birth weights of babies born to mothers in each of these three groups.  

· Create a new variable called changecat that categorizes the observations into the three weight gain categories. 
. generate change_cat=.

. replace change_cat=1 if change<15

. replace change_cat=2 if change>=15& change<=18

. replace change_cat=3 if change>18

. tabulate change_cat

 change_cat |      Freq.     Percent        Cum.

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

          1 |         14       29.17       29.17

          2 |         19       39.58       68.75

          3 |         15       31.25      100.00

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

      Total |         48      100.00
· What is the mean birth weight of babies in each of the weight gain categories? Do the birth weights look similar?  Create a boxplot to explore.
. by change_cat, sort : summarize birwei

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

-> change_cat = 1

    Variable |       Obs        Mean    Std. Dev.       Min        Max

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

      birwei |        14    3327.143    662.3667       2450       5220

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

-> change_cat = 2

    Variable |       Obs        Mean    Std. Dev.       Min        Max

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

      birwei |        19    3740.789    395.4437       3205       4465

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

-> change_cat = 3

    Variable |       Obs        Mean    Std. Dev.       Min        Max

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

      birwei |        15    3644.333    513.3881       2885       4460
graph box birwei, over(change_cat)
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· How would you test the null hypothesis that the mean birth weight in each of the categories is equal?

ANOVA
· Perform the test. What is your p-value?

· Statistics/Linear Models & Related/ANOVA/One-way analysis of variance
· Select birwei as the “Response variable” and changecat as the “Factor variable”. Select Bonferroni. Click “OK”.

. oneway birwei change_cat, bonferroni

                        Analysis of Variance

    Source              SS         df      MS            F     Prob > F

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

Between groups      1443607.79      2   721803.897      2.66     0.0809

 Within groups      12208192.2     45    271293.16

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

    Total             13651800     47    290463.83

Bartlett's test for equal variances:  chi2(2) =   3.9528  Prob>chi2 = 0.139

               Comparison of Birth Weight (grams) by change_cat

                                (Bonferroni)

Row Mean-|

Col Mean |          1          2

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

       2 |    413.647

         |      0.087

         |

       3 |     317.19   -96.4561

         |      0.325      1.000
· What do you conclude?
Because p=0.081>0.05, we fail to reject.  There is no evidence of different birthweights by mother’s weight gain category.
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