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Review Chapter 14

Name

1. Births are not evenly distributed across the days of the week. Fewer babies are born
on Saturday and Sunday than on other days, probably because doctors find weekend

births inconvenient. A random sample of 700 births from local records shows this
distribution across the days of the week:
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Day Sun. Mon . Tue. Wed. Thu. Fri. Sat. Eep © i [
Births 84 110 124 104 94 112 72 j—-
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(a) The null hypothesis is that all days are equally probable. What are the
propd’:w‘ﬂg ~ probabilities specified by this null hypothesis? [)ro "D . of-Birtns are samtfor
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(b) What are the expected counts for each day in 700 births? "™ 3 Ty Bt
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fom ‘11
(c) Calculate the chi-square statistic for goodness of fit.
N
x= xGoF (L L2, dF=C)
x*=19.12
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(d) What are the degrees of freedom for this statistic? /| F:: b

(e) Do 700 births give significant evidence that births are not equally probable on all
days of the week? -
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2. A sample survey by the Pew Internet and American Life Project asked a random
sample of adults about use of the Internet and about the type of community they lived
- in. Here are the results:

\
Community Type
Rural Suburban Urban
Internet users 433 1072 536 0\
Nonusers 463 627 388 %\

Is there a relationship between Internet use and
community type? Give statistical evidence to support
your findings.
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Review 14 Multiple Choice

1. A chi-square goodness of fit test is used to test whether a 0 to9 spinner is “fair” (that is, the
outcomes are all equally likely). The spinner is spun 100 times, and the results are recorded.
Which member of the chi-square family of curves is used?

(@) x> (8) \r’/(b)/ 7’ (?\) (c) #*(10) (d) #°(99) (e) None of the above
Y

2. A study of accident records at a large engineering company in England reported the

following number of injuries on each shift for 1 year: v, 2, l—‘ﬂ) ,. ,Pls ot df=2
Shift: Morning Afternoon  Night Il pisn 0t St
Number of injuries: 1372 1578 1686 LI= oS =
Ha \54%,33 14us23  BuS KGR o o 2T 0
Is there sufficient evidence to say that the numbers of accidents on the three shifts are not the %> 32. T4
same‘? Test at the 0.05, 0.01, and 0.001 levels. - S D
/ )) There is sufficient evidence at all three levels to say that the numbers of acmdents on P

each shift are not the same.
(b) There is sufficient evidence at the 0.05 and 0.01 levels but not at the 0.001 level.
(c) There 1s sufficient evidence at the 0.05 level but not at the 0.01 or 0.001 Ievels.
(d) There is sufficient evidence at the 0.001 level but not at the 0.01 or 0.05 levels.
(e) There is insufficient evidence at any of these levels.

Questions 3 to 10 refer to the following situation.

In the paper “Color Association of Male and Female Fourth-Grade School Children” (Journal of
Psychology, 1988, 383—388), reported on a study in which children were asked to indicate what
emotion they associated with the color red. The response and the sex of the child are noted and

summarized below. The first number in each cell is the count; the second number is the row
percent.

Anger | Happy | Love | Pain | Total

Female 27 19 a9 17| 102
2647 18.63 | 38.24 | 16.67

Male 34 12 38 28 112
30.36 | 10.71 | 33.93 | 25.00

Total 61 31 77 45| 214
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Statistic DF Value Prob

Pearson Chi-Square % 4.629 sk ok

Likelihood Ratio Chi-Square * 4.661 Kk

Mantel-Haenszel Chi-Square 1 0.307 ok kK
o B aender 15 Ieyp. uﬂﬁiu 4eele ")

3. The null hypothesis is b Qendir 15 nov ind- oA r d colov Fee {m?

'_‘_"(a)_ emotional association with red is independent of gender.

(b) gender is dependent upon the emotional association with red.

(c) the probability of associating a specific emotion with red is related to gender.

(d) the n};mbe? of children in each cell does not depend upon gender or upon emotion.

(e) the color red is independent of the emotion associated with it and with gender.
YNOVdiw ‘/) indiates ved € Btk s 9 ndu vs ved feelin 'd

4. Under a suitable null hypothesis, the expected frequency for the cell corresponding to Anger

and Males is o

(a) 15.9.

(b)55.7.
(c) 30.4.

7N ~i (7 Vv l/ d :
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() 29.1.

5. The null hypothesis will be rejected at a= 0.05 if the test statistic exceeds

(2) 3.84. Thine Dackuwduras. Lot 1s
(b) 5.99.
(c))7.81.
(d) 9.49.

(€) 14.07.
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df= (2~i)(‘{’1>—55
1= 3
p=3~

6. The approximate P-value 1s
@emeen 0.100 and 0.900. x cdt (4- b 9 3) 2 2.0(
(b) between 0.050 and 0.100.
(c) between 0.025 and 0.050.
(d) between 0.010 and 0.025.

(e) between 0.005 and 0.010.

7. Which of the following is NOT CORRECT?
L O e W S

(a) The children were classified by sex and emotion associated with red. Each child was
counted in one and only one cell. (yvect

(b) The null hypothesis is that the type of emotion associated with red is independent of the-
sex of the child. (v

(c) The null hypothesis is that the proportion of emotions associated with red is the same for
both sexes. Zanuse prop-fcoun® 7 qunder=

(d) All expected cell counts should be greater than 5 in order that the distribution of the test

statistic is an approximate chi-square distribution. T

7 N _—
\@}f we reject the null hypothesis, then we ha@?&at the two sexes associate red with

= emotions in different ways. d emor notndp o gndiy— T
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8. Which of the following is NOT CORRECT? L Yhats ay

(a) A lower percent of female students associate the emotion “anger” with the color red than
do male students. ]/

(b) More students associate the color red with the emotion “love™ than with the emotion
Ccanger.33

(c) There is insufficient evidence of an association between gender and emotion associated
with the colorred. 7|

(d) We will be unable to compute a correlation for these data because the variables are both
categorical.

@3/ We compute row or column percents by dividing the cell count by the table total (214).
cel
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9. A Type I error would be committed if

(a) we conclude that the sex of the child and the emotion associated with red are independent
when in fact they are not independent.

(b) we conclude that the sex of the child and the emotion associated with red are not
independent when in fact they are not independent.

( (c) we conclude that the proportion of emotions associated with red differs between males
and females when in fact they are the same.

(d) we conclude that the proportion of emotions associated with red is the same for males and
females when in fact they are the same.

(e) we fail to find any association between the color red and emotions for either sex.

10. The test statistic and approximate P-value are
(a)4.661 0.1983
(b) 4.661 0.3966
(c)4.629 02011
(d) 4.629 0.4022

(€) 4.629 0.1006



