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3. Do children diagnosed with attention deficit/hyperactivity disorder (ADHD) have smaller
brains than children without this condition? This question was the topic of a rescarch
study described in the paper Developmental Trajectories of Brain Volume
Abnormalities in Children and Adolescents with Attention-Deficit/Hyperactivity
Disorder (Journal of the American Medical Association [2002]: 1740-1747. Brain
scans were completed for 152 children with ADHD and 139 children of similar age
without ADHD. Summary values for total cerebral volume (in ml) are given in the
following Table:

Mean Standard De

Children with ADHD
Children without ADHD

1 25116

BMES 315/515 Problem Set 2 Due: Feb. 19,2016 by 10 pm

Do these data provide evidence that the mean brain volume of children with ADHD is
statistically significantly smaller than the mean for children without ADHD? Sef up a
testing protocol, justify the statistical test you have chosen and list all the assumptions
you made in using this test/approach. Conduct the test and report your findings.
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4. To assess the impact of oral contraceptive use on bone mineral density (BMD),
researchers in Canada carried out a study comparing BMD for women who had used oral
contraceptives for at least 3 months to BMD for women who had never used oral
contraceptives (Oral Contraceptive Use and Bone Mineral Density in Pre-
Menopausal Women, Canadian Medical Association Journal [2001]: 1023-1029).
Data on BMD in grams per centimeter consistent with summary quantities given in the
paper are as follows (the sample size in the actual paper is much larger):

Never Used Oral | Used Oral
Contraceptives | Contraceptives
0.82 094
094 1.09
131 097
094 098
121 1.14
1.26 085
096 130
1.09 089
113 087
1.14 1.01

Assuming the data collection is valid (random sample and that 3 months on oral
contraceptives is representative of the population using oral contraceptives), can it be
concluded at the 0.05 level of significance that women using oral contraceptives have a
lower BMD than women who do not use oral contraceptives? Sef up a testing protocol,
Jjustify the statistical test you have chosen and list all the assumptions you made in using
this test/approach. Conduct the test and report your findings.




