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225:30/105, Statistical Methods and Computing _—

Spring 2015, Instructor: Cowles
Midterm 3

Show your york on any problems that involve calculations.

Name: ‘__.W Course no. (30 or 1058)

1. This guestion uses some of the data from the following dataset:

Personal income and demographic data from the March, 2011 supplement to
the Current Population Survey. Data on all 80,976 respondents aged 25
to 64 years who were currently in the labor force and Who listed their
race as Asian, plack, or white. This is a random sample from all such
residents of the United States.

variables and coding:

Sex i=male, 2=female

Income Total personal income, dollars

Race Person’s race, i=white, 2=black, 4=Asian
Age Person’s age in years

Educ Educational attainment,

i=less than high school

o=some high school but no diploma

3=high school graduate

4=some college but less than bachelor’s degree

5=bachelor’s degree

6é=master’s, professional, or doctoral degree
(Educational attainment is condensed from 16 levels in
the CPS data.)

We will use 92 observations from the larger dataset. This sample began as a sim-
ple random sample from the larger dataset. There were too few people (6) with
oducational levels below high school graduate to draw any conclusions about those

categories, so I deleted those observations. I deleted too additional observations with
unlikely values of income. :

We wish to use these data to determine whether mean income is different among U.s.
adults with different levels of education: high school graduate, some college, bachelor’s

degree, and graduate degree. Refer to the attached SAS output to answer some of the
following questions.

(a) ANOVA will be our first choice of statistical method with which to address our

a’\ question. Why is ANOVA more appropriate than a Chi square test? (Answer in
one or two sentences.)
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. (b) Write the null hypothesis to be tested. Use standard statistical symbols.
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(c) The data used for this analysisVactually are a randorfi sample fﬁom the popula- &/
tions of interest. There are two other assumptions that must be met in order for [ev
g the results of ANOVA to be trustworthy. List both assumptions, and for each
one, refer to SAS output to tell whether it is likely met in this data.
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(d) At the .05 significance level, can we reject the null hypothesis that mean income

is the same in all 4 educational levels? State your conclusion, citing the relevant
test statistic and p-value from the SAS output.
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(e) At the .05 significace level, which pairs of population means are unequal?
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(f) Do these results prove that getting more education causes
incomes? Why or why not?
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(g) Inthe SAS output on page 8, the following confidence interval is given in the first

row of a list: (-27779, 37807). What quantity are we 95appropriate statistical
sympols.
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2. We could use the same data to test whether mean income is the same for men as for
woIen.

(a) Which test procedure would be most appropriate for this purpose (circle one):
i. paired t-test :
. T R
1 1. two sample t-test > ' [ (
o H . F F ﬂ/bw.‘
iii. Chi square test VL b
iv. z test
v. sign test

(b) Is there anything in the attached SAS output that suggests that we should not
use the procedure that you circled? Explain.
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3. Do mothers of 6th grade girls think that there should be a dress code at their daugh-
ters’ school? An elementary school principal selected a simple random sample of size
10 from among the mothers of 6th grade girls at his school. He contacted each of the
mothers and asked her if she thought the school should institute a dress code. Four
mothers said ”yes” and six mothers said "no.”

7\ (a) The population most likely of interest to the principal is (circle one):

mothers of current 6th gra-uie\gif'l“SE>

ii. the 10 mothers whom he contacts

ili. the mothers who say yes
iv. the proportion who think there should be a dress code

(b) Use the plus-four method to calculate a 95% confidence interval. (Numeric an-
swer; show your work.)
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(c) From the SAS ou;cput Bélow, find tie fallowing quantities and write shem in.

i. point estimate of population proportion

0.40

ii. 95% confidence interval from normal approximation

(0. 0764, 0793

iii. exact 95% confidence interval
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(d) The three confidence intervals are fairly different. Why would that happen with
these data? The Sem f/e Sirze (/0) 1< ver smail.
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(e) Suppose you wanted to test the following hypotheses regarding the population
proportion of moms of 6th grade girls who want a dress code.

Hy: p=0
Hy: p#0

What would you conclude from the confidence intervals provided?
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