Question 1 (Car Gas Mileage, Chapter 6) (12)

A car producer invents a new injection principle that helps to increasing the car gas mileage
due to a more economical fuel consumption. The mean gas mileage with the old engine was
: t p =30 Miles/Gallon. The producer builds n = 100 cars with the new engine to test
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q 100 / 5 Hy : p=30
0" 103 Hy : p>30
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* I'\ } The test usedGejects Hy if X > 32)and fails to reject (accepts) Hy otherwise. You can assume

that the car gas mileage data is normal distributed with a standard deviation of ¢ = 10 mpg.
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2. What is the probability of a type 1 error; that is,t;he probability that your test rejects

C \(a\w Hy when in fact 4 =307 ) : keject
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3. What is the probability of a type 2 error, when p =347
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Question 2 (TV Consumption, Chapter 7) (10)

You read in a newspaper that the average television consumption in America is approximately
= 80 hours per month. You assume that students spend less time in front of the television.
You ask ¢ = 6 _ftiends, all students, about their TV habits. They claim to watch

{70, 65, 60,75, 80,70}

hours of television per month.

(2)
1. Estimate the mean and the standard deviation.
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Perform a One-Sample t-Test to verify your assumption that students spend less time
watching television than an average person.
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3. Calculate the i -statistic.
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5. Use an « = 0.05 level to draw a conclusion. /<
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3. (18 points) A British study compared 98 drivers and 93 conductors of London double-decker
buses regarcing daily calory consumptions. Some of the study results are summnarized below:

N |61|Z"’Oé0 . n s
¥ ﬂ? :; orn if JW d. Drivers 08 2821 435.6
we T Conductors | 93 2844 437.3 o= 009

(1) Is there a significant evidence at thﬁvei that conductors consume more calories
per day than do drivers? Aﬁglming that the two population standard deviations are not
0.5, cqual, conduct the two-sample t-test. State your hypotheses, give a P-value, and draw

/5 your conclusion.
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(b) Now, suppose that the use of the pooled two-snmple t-test is justified for this data. If you
use the pooled t-test, how would your test statistic change? (Write down the formula
for your test statistic and calculate s,, the pooled estimator of 0.) What is the degrees

X qﬁ?s 1.00<% of freedom associnted with your test statistic? o)
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2. (14 pts) A blind experiment was conducted follege students for their preference between
Coke and Pepsi. Twenty nine students preferred Coke, while the rest chose Pepsi.

= Hq (a) Find a 95% confidence interval for the proportion of college students who prefer Coke
~ 29 to Pepsi. J— Juess

.28 0. 5218 .58 (1-0.715)
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(b) Do the results provide good evidence that a majority prefers one of the drinks? Explain
why or why not.
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(c) How large a sample would be required to obtain a margin of error of £0.10 in a 95%
confidence interval for the proportion of those who prefers Coke?
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MAT 222 - Spring 2012
1. Consider the test Ho: p = 450 against the alternative hypothesis H,: 1 > 450 at the a = 1% level of

FINAL EXAM
significance. Assume that the population standard deviation is o = 100 and a simple random

sample of size 400 is to be taken.
(S points) Calculate the critical value. For what values of the sample mean will Ho be

a. i
rejected?
b. {5 points) Calculate the probability of type-Il error against the alternative p = 460
( = |00 c. (2 points) Calculate the power of the test against the alternative p = 460.
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FINAL EXAM

2, A certain upper-level course for a particular major at a certain university is offered only to juniors and seniors.
The college dean is interested in assessing whether the proportion of juniors that receive an A in that course is
significantly less than the proportion of seniors that receive an A in that course. A random sample of students
across different semesters was taken. The following table provides the summary of the data:

B ] KN Lot § g [l
XJ - IL‘ n’ . Total No. of students | No. of students that received an A A } ; ‘l); CI,

Ve = 24 As= g0 Juniors 70 14 /P“ n‘p 5
i/ﬂ—%tz?o Seniors 80 24 2o

,$)= 07.0 R ¢

a. (9 points) Carry out an appropriate test at level of significance a=5% to answer the college dean’s question.

The following details of the test must be provided: the null & the alternative hypotheses, the test statistic,

fts p-value, the decision at a=5%, and a conclusion in context.
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b. (8 points) Find a 90% confidence interval for the difference of the population proportions.
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3. In'a Time/CNN survey, 49 of 205 single women said that they “definitely want to get
married.” In the same survey, 70 of 260 single men gave that same response.
a. Find the sample proportion of single women that said they definitely want to get
married and find its standard error. (5 points)
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b. Knowing that the sample proportion of “definitely want to get married” for single
men is .27, and its standard error for the male data is .0275. Using the
information, and the results from part (a), give a 90% confidence interval for the
difference. (5 points)
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¢. Use a test of significance to examine whether the two proportions are equal. State
your null and aiternative hypothesis, your test statistic, your p-value, and

conclusion. (10 points) 4Qq + 70 . 25561 o - 0. D
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5. Does cocaine use by pregnant women cause their babies 1o have low birth weight? To
study this question, birth weights of babies of women who tested positive for
cocaine/crack during a drug-screening test were compared with the birth weights for
women who either tested negative or were not tested, a group we call “other”. Here
are the summary statistics. The birth weights are measured in grams.

K0, N * G OP TS Group " * :
Positive test 134 2733 599
Other 5974 3118 672

(a) Formulate appropriate hypotheses to answer the question.

(b) Assuming the two populations have different variances, use an appropriate test to test
the null hypotheses that the mean cocaine use for the two groups are the same versus
the alternative hypotheses that they are not the same.

(c) Assuming the two populations have the same variance, use an appropriate test to test
the null hypotheses that the mean cocaine use for the two groups are the same versus
o wo the alternative hypotheses that they are not the same.
5 ,\.‘,‘%(d) Give a 95% confidence interval for the mean difference in birth weights.
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1. Some books state the IQ of Americans aged 20-34 has 2 mean of 1 10, while other books state
the mean IQ is 100. Suppose that, to settle this disput@'\meﬁcans aged 20-34 are chosen at
random, and their IQ’s are measured. Take the null hypothesis to be

Ho: population mean IQ is 100, vs. the alternative hypothesis

H.: population mean IQ is >100.
Assume the population standard deviation is known to equa@) Reject the null hypothesis if the
sample mean X found is greater lha
a. Find the level of significance of this test? (Find it as a number.) (6 points)
b. Find the Type Il error probability of the test when the population mean is actually 110. (6
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FINAL EXAM

1. A marketing campaign by an internet service provider (ISP) advertises internet download speeds of 15 Mbps
(megabytes per second). A consumer research agency suspects that the speeds are less than what is claimed in
the advertisements. A random sample of speeds from different times and different locations was taken.
Summary statistics (sample size, sample mean, sample standard deviation) of the variable “DLspeed” (internet
download speed) from the sample is given below:

X ns
Descriptive Statistics: DLspeed |5 < Z <yo
Total +0i
Variable Count Mea stDe doo o (Kewrejj orOUTEIETy
DLspeed c““3“0 14 .elf:l 25 1: & 0&65 J

a. (9 points} Using an appropriate test at level of significance a=5%, assess whether the population mean

download speed is smaller than advertised by the I1SP. The following details of the test must be provided:

the null & the alternative hypotheses, the test statistic, its degrees of freedom, its p-value range, decision at
a=5%, and a conclusion in context.
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b. (5 points) Find a 98% confidence interval for the population mean download speed. Clearly indicate the t*
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2. Astudy was conducted to understand the difference in blood pressure between people with
two different types {High vs. Low) of sleeping habit. The data from the study is below:

Xy +tna= lo
Sample Sample o< 15
Sleep Group Count Mean Standard Deviation Need Dot Jam pre)
2
Al yu l 05 22 High 5 111.40 6.77 Opprax KD
Low 5 120.20 7.16
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a. {7 points) Is the mean blood pressure higher for people in the low sleep group? Carry-
out an appropriate test. State the null & alternate hypotheses, calcuiate the
corresponding test statistic, state its degrees of freedom, and its p-value.

b. (3 points) Is there significant evidence that the mean blood pressure is higher for people
in the low sleep group at level 10%? At level 5%7 At level 1%?

c. {5 points) Give a 99% confidence interval for the mean difference in mean blood
pressure between the sleep groups.
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2. (14 points) A software developer is interested in analyzing the proportion of CPAs who use a
certain accounting software.

(n) How many observations should be taken to estimate, at 95% confidence level, the pop-
ulation proportion within the margin of crror of 0.03? Usc the conservative approach
assuming that no prior information about the proportion is available.
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(b) A random sample of 2000 CPAs was collected and eighty nine CPAs out of 200 in the
M O } lo sample reported using the specific software. Find a 95% confidence interval for the true
{__mru)“) P proportion of CPAs who use thal accounting softwarc.
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1. (15 points) The attention span of little kids (ages 3-5) is claimed to be Normally distributed

/-7 with a mean of {5 minutes and a standard deviation of/d Jninutes. A test is to he performed

to decide if the average attention span of thesc kids is really this short, or if it is longer. To

*N\= lO,)J need test the hypotheses Hp : p = 15 versus Hy : g > 15, you plan to select a SRS o@childrcu
o dict ‘\“‘“’15 who will watch a TV show they have never seen before and to record the time until they walk
away from the show. Suppose that you decide to reject the null hypothesis if the observed

N dg . samplc mean is greater than 17)minutes.
T+ _F (a) Find the probability of a Type I error for this test. | ‘r)
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(b) Find the probability of a Type II error if the true mean is 18 minutes.
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(c) Bascd on your answer in (b), do you think this test has adequate power? Why or why

not? If not, how can you incrcasc the power?
ok -ty 1y Cloge Thee

/ﬁ; o2l ) WE wWonY ?"w‘( z 0.80.3 : |
fy;gfzjl we rﬂec’r He ¥ }ms. I{ e wenrec) D incczaje POWES e

- \ncceage & P
. Cm\stdﬁf o ’fo(w )J;D Y
) \‘\C(CO)C ~ .

. f)(c(ea)( g



2. The Medassist Pharmaceutical Company wants to test Dozenol, a new cold medicine intended
for night use. Tests for such products ofien include a "treatment group” of people who use the drug
and a "control group” of people who don't use the drug. Fifteen people with colds are given
Dozenol and 30 others are not given. The systolic blood pressure is measured for each subject, and
the sample statistics are given below.

B d n X s
¥ A" 45 s Joém Treatment Group 15 203.4 19.4
Control Group 30 189.4 19

(2) Find a 95% confidence interval for the change of the blood pressure after taking Dozenol.
(b) Use the significance level 0:05 to test the claim that the population means for treatment group
and the control group are equal.

(l pC»Sles e:ch) . lq 4.1.02<2 5 poo: 5 C\eﬁm%awm?nak
o) dof * \5*}032 ‘:} %Moz\ L .
5,_,!9,”/1»— "
" 5o 3 ozﬂ 1a.13 r’;’ 3
O Q) (2
pt= 2.0l i s
V1, 262%)

2l
+he blowd eggore o{ medf@m A
\(\/(3 oe C{)’% Cd*m’\“ ;o ove!:jl -:40\ -}Nge noﬁ't)f‘

f 1T 4o 2623 Ny
vm@a ) jga-4 - 2.3 degr SN
0.0 ooyt f -
N‘. p,f)v\o \‘3.13\/,5 30 o2
Ho* )_)T‘# Pe 20 o ‘f ioé o4
? < px /%\793(3(,1‘ Ho "ﬁ?wi: "dz blood
O (.e_’\b d
i 15 pifeert 0PI o e
oo, A Yregpre of e &7 e
0% gt pot on e € (j B
be HO — we
. s yAY) /L}) WJO(C)
0 voloe * a<el. CI’ &1']'1
Cﬂ’n(; 2 02\ O noy xf: 5 I
rejec o T o.

£-2 7:4 5 2,021 Theepr, ™ (G
cd’



1. Citing the results of a survey by the New York Times, a TV newscast claimed that(46%/of
£ A Qeg? New Yprkers were in favor of a proposed transportation bond (to be voted on in the
1012 upcom/;pg\electlon). When the pollstel:s at Marist College survcye@New Yorkers, they
[QS)& |f0‘ found/184)who favored the transportation bond.

N

ooc!
3° 3 (a) What proportion of citizens favoring the transportation bond was observed in the
Marist survey?
X= 14 N ﬁl_ ; 0,5[“

f\: ?UO /P = }(PO

(b) State hypotheses for an appropriate one-tailed test of the newscast's claim based on
the Marist observations.
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(c) Test the hypotheses from part (b). Give the p-value of your test, and using the .05
level of significance, state your conclusion regarding the claim made in the newscast.
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*A\’ fé’gj* 5 4. A test question is considered good if it differentiates between prepared and unpreparcd
i h(mt r students. The first question on a test was answered correctly by 62 of 80 prepared
students and by 26 of 50 unprepared students. Perform a significance test for the null

mkf‘ j ' hypothesis Hg : py = po versus H, : p| > p; where p; is the population proportion of
prepared students and p, is the population proportion of unprepared students. What do
you conclude?

N s
. (v valve
P
A . (£?: = O'1q5 a W2 2[,: o (o”(oq 2‘7}
?Pj’ﬂ— VT gorgP
; \/0 (5T (\-Ou %5
=2l se. - o
W
Na” 50 N '
5 2o 05 0T 05% _ 5,022 5 9081
“r 0.03431 ; : 0017
kﬂ'jﬁhjﬁc ?’ch
o — I
'l. D"-’ O-OI 02/ i /P’; O.wz d l{
i‘ | ‘ . ikt
'l'g’\'kjm 700'7 '\ ’P‘< b j le~ce fbj \t)je)-i— 4ot .
T e ST e gty ST - of
I\ ? VO‘U( : 2.77 ll O 0‘: P (ga{(’\ r?{ N
.CM \\ Lerrior Cor(tc"fb 5 & ol ) (Grﬂd&
Q@jod He ‘, : g
| o sﬁudex\ﬁ Wng >0
ERTRLY we ﬂ’jew He



2. (14 pts) A survey reported that 32 of 65 private schools in Ohio used standardized tests. The
same survey reported that 40 of 100 private schools in New York used standardized tests.
Treat these two groups as SRSs of private schools in Ohio and New York.

¥ At P JJr (a) Find the two sample proportions.
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(b) Give a 99% confidence interval for the difference between the two proportions. -
K= 0.4a73(1-04a23) | 0.4o(1-0+)
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(c) If you were asked to conduct a significance test for the difference between the two pro-
portions, how would you determine the standard error required? Do not do the compu-
tations, but show all formulas and substitutions needed.
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