Problem 1

1S -

,-_‘_'__”_'__-—h

1 \Which of the following are statistics?

a. All of these choices.)(

population standard deviati

. the sample proportion

h. the population proportion, T
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2. What is the distribution of the values of a statistic called?

w B O

a. a sample
b. a sampling distribution
c. Central Limit Theorem

d. a mean

o

3 Which of the following defines the sampling distribution of ?

-
A

t‘“.

a. Itis the distribution of the sample means for all samples of the same size from the

population.

b. It is the probability distribution of a population mean.

c. It is the probability distribution of the sample proportion based on a random sample

of size n.

d. Itis the probability distribution of the sample means for all possible sampie sizes

from the population.

4 When can the Central Limit Theorem be safely applied using the conservative rule?
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Problem 1

& a When nis greater than 30 ik 5
¢ b. When n is greater than or equal to 10
¢~ c. When nis less than 10
¢ d. When n is greater than 20
~ X
5. Suppose a random sample of 15 snow throwers has amean lifespan of 20 years. If it is known
H :p=18 versus H_:u<18 T o
is the test statistic for testing = ?

- 44 b= & _,LS_@
b 4/(? l-0%5 [Q’-{

d.t= 194 Wi df=14 39 G Jomown A —t=srdedHtefF o qnswor Ca

6. What is the probability of a Type | error of a test
level of significance is used for the test?

¢ a. 062

HQ::‘:=O.62 versus

§ b.0.05

¢ c. The sample data is needed to determine the probability of a Type | error for a test.
¢ d.0.10
plus | Scond 1y chach .

7. Suppose 15 students pass an exam in a class of size 25. If the population proportion of # ™,
students who pass the exam is 0.65, what are the mean and standard deviation for the

sampling distribution of p?
¢ o #,=0.650,-0035 X Bmom (27/.1 65)
¢ b.H,=0.050,=0.0455 Z%‘N N("7 é [’N[ }
G P OBRES A i ( (,'a 4?7/5’)
MM
8. When are twoopulaﬁon means\considered identical?
(‘. >( -—X
& when ¢
(" b 3'1 "0'2

" when
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9. What is the test statistic for testing whether or not the true proportion of adults who visit a
dentist regularly is indeed #=0-72or whether it is less? Suppose a random sample of 30
adults found that the proportion who visited a dentist regularly was p=0.67

C  a z=061

@ b.z=--0.6099 Hﬁz /Fz,’]g_-;f)o
€ c.z=-0.5824
o Hﬂ( 4 ,P L ?;L

d. z2=7.8044
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ﬁ 4 r‘([@o{

10 Hyin=0.4 versus H_in+0.4 :

What is the P-value for a test of \/  with a test statistic of 2=1.87

¢ a 1928 A y

_ = 8-,
¢ b.0.9641 P ol BRRES [, g ?!)Wlf&:-
& c.0072 pee
wMofe wl X 4 2‘)

¢ d.0.036

,/ﬂk‘ 030 =i

gt

11. Which of the following i@ith regards to a P-value? \/
_|'

¢ a. A P-value indicates the strength of the evidence against the null hypothesis.

¢ b. A P-value does not tell us the probability that the null hypothesis is true. T

¢ c. A P-value is a probability and must be between 0 and 1. v /l'

@ d. The larger the P-value the more conclusive the evidence is against the null F

hypothesis. oy ?-\/0-[{15 _-§7 ygf@_(;f /1(9

12. If a computer is not available, what is a conservative estimate of the number of degrees of
freedoms for the ¢ curve when computing a fwo-sample confidgence interval for the difference

_ _ M- 40 n,= 20
between two independent population means if and ?

¢ a. 60

4 Lt wnlam)] =8

c. 39

2 0 @

d. 20



Problem 1

13. The following Minitab output shows a comparison in yield for two types of wheat planted by

Farmer Fred. What can you conclude from the information given? P

Two-sample T for Yield J s bVWM/QUC ‘.
Field N Mean StDevf/;E Mean allf&ﬁ

1 6 2.940 0.303 0.12 M A A

2 € 2.960 0.373 B.15 W/'ﬁ"

Difference = wmu (1} — mu (2} N C(O:‘Q‘ID 2?3”0'

Estimate for difference: -0.020000 st :

95% CI for difference: (-0.463483, 0.423483)

T-Test of difference = 0 (vs not =): T-Value = -0.10{ P-Value = 0.921 F =

rmﬁgaﬂ%ﬁ

a. There is no evidente to support a difference in the yield of the two types of wheat.
H iy -p,=0 versus H_:p 4. >0 y

* The hypotheses being tested are  ° e ST th' 1 ‘fé&

c. The test statistic is 2=-0.10.  No ‘t‘ Q{‘UJ\:G%\"(_,

d. A 80% confidence interval for the difference in the mean yields is (-0.46, 0.42).

|
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1. Fill in the blank. An unbiased statistic is a statistic whose mean value is _ — the
population characteristic estimated.
@ a equalto

¢ b. half the value of
 c. greater than
~

d. less than

(p-z‘gs\{—!?;{_%-ﬂ,?ﬁws p(lp) 1467 o025

3. Consider the Minitab output given below. What is the value for the sample proportion used to
compute the 95% confidence interval?

ample ample % A

f i 3§ '.fg S??l.:l ? :0.4195251,[:01.662552) ‘f)f Pi /.ﬁ'(,-ﬁE?\

¢ a 06625 ﬁmq"”%\(, LS~ L4194 = . Y3t i e
@ b.0542857 & ""”Hﬂh,\ z Z
~ c.38 \

-

i e il
d.0.4194 ”‘XELF\( e b25+ (253 =58 54095
¢ Ul ‘?Ll-f'erTj = 541?

— op- (dutr®) P = 31/ Shoycd

4. What sample size should be used if we would like to estimate the mean age of the college
students at a particular campus with 99% confidence? We would also like to be accurate within
3 years and we will assume the population is normally distributed with a standard deviation of
4.5 years.

¢ a. A sample size of at least 14 should be used. XN‘ N(/Q; 4’5—) ;

¢ b. A sample size of at least 9 should be used. =
T X~ N, )
Fovs M m J
PINET = Kt
: = T

M=3 = @5%<4l:)9r 3%

Y= 15 = n= 4.2
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ﬁ c. A sample size of at least 15 should be used.

¢ d. A sample size of at least 26 should be used.

5. How are t distributions distinguished from one another?

¢~ a. their standard deviation
b. All t distributions are exactly the same.  [\/ O (
7

(:
. c. their mean
@ d. their degrees of freedom \/

6. What is a point estimate for the population mean of GPA based on the Minitab output below
from a random sample of data from the population?
99% (I

One-Sample T: GPA

Variable i Hean 3they SE Mean

GPL 200 /2.63000/ 0,.58033 0.04104 /(2.52328, 2.73672)
a.2.63 /_\ Paw\ivb}.

b. (2.52328, 2.73672) R o

c.0.58 \ onden ol

d. 200

o O3 8

7. Which of the following is the test statistic for a hypothesis of & population meanlif the
population standard deviation/§ unknownz>

- e T 3@“‘“3_ 9\(‘3 @ __f, ,{

il x_”hypothesized

C at =
X4 :
i b‘[:: Algmwﬁe_q, df?—'n—z

"

X1 y
hypothesized
[=m [P L s S df-n—l
€ c s v v/
2
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9. Suppose the P-value equals 0.09 for testing whether grocery stores stocked on average
more than 30 varieties of potato chips. Which of the following conclusions would be correct l _( A > :
for testing the Hn:F;gg versus H_:p>30 hypotheses ? ' ﬂ 30
3

It can be concluded that stores stock more than 30 varieties on average using the
A JEd
a=0.01significance level. ANO

It can be concluded that stores stock more than 30 varieties on average using the
*&=0.05significance level. A ()

” It can be concluded that on average storeM stock more than 30 varieties
" using the ®=0.10significance level.

It can be concludsed that on average stores do not stock more than 30 varieties
" using the X= 0.05gignificance level. : T
Weasel—worded L)Ld’(m ch
- Cihorgg

10. Which of the following is the correct null hypothesis for testing whether two population means
are the same?

@ a Hyp+,=0 /
T Ne
€ ¢ Hyb 9,20 Q{kwa{—\,\}.ﬂ_/

L RO NV

.

b

11. If two independent random samples gave the following information, what would be the t value
for testing that the population means are identical? Assume the populations are approximately
normal.

S .= 10, Xy = 10, sAnS —— nawzo, Xg= 12, ssw6 s

O at=20 f;éx e

@ b =09 EE P U

C ¢.t=5.79 Rl 190 "30

C d.t=-224 - ._;1/ s gl
45T =

n=G. B
12. What can be concluded from the following Minitab output in a study the heights of six = = ﬁ("

randomly chosen first graders at the beginning of the school year (September) and the end of the
school year (June)? T

Paired T for height in June - height in September
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gfruﬁ

N Mean 3thev 3E Mean N 1ud*‘$ﬁ
height in June & 45.2833 5.4609 2.2294 ¢ pO
height in Septem & 43.8333 5.9824 2.2423
Difference 6& 1.45000 1.16404 0.47522

95% lower bound for mean difference: 0.49241
T-Test of mean difference = 0 (vs > 0): T-Value = 3.05

P-Value = 0.014

Since the mean difference is 1.45 we can conclude that students grown on average 1.45
inches per year and thus there is a difference between mean heights of the students at

" the beginning of the school year and the mean height of students at the end of the school
year at the ¥=0.01jevel. f=. 014
The data-supperithe theory i between mean heights of the

" b. students at the beginning of the school year and the mean height of students at the end

of the school year a the ®=0.05gvel.
The data support the theory that there is a difference between mean heights of the
P . T

@ c. students at the beginning of the school year,and the mean height of students at the end
of the school year at the ¥=0.05evel. \/8
The data support the theory that there is a difference between mean heights of the
¢ d. students at the beginning of the school year and the mean height of students at the end
of the school year at the ®=0.01jgvel, X
«0 (4
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Problem 3 T{A g %Ok ", S' mzm@,

Risky Behavior. The National AIDS Behavioral Surveys interviewed a random sample of
2673 adult heterosexuals. Of these, 170 said they had more than one sexual partner in
the past year. Assume these people told the truth. We would like to make inference
about the true population proportion = of heterosexual risky behavior.

bk a. Calculate the sample proportion p ; you should calculate both the “old” (good'—enough
for the last 100 years) and the “new” Wilson estimates.

1 Tt L i kg T 0043

L\ b. Calculate the (1-a) confidence intervals for n using o =.05

PN SE4 = | owp(1pe) | SE =
2L P

e »+ |
68( ) PLiag e,
2 = pt ;,%m

= . 0045( < 00473
X =, 00994~ <19 = . 00925
bbb £ () ET T

= (vos47, Lom25)) - (o155, 0730 )

\:{\‘ c. Suppose another sample was taken w}lh X=148, the number of “successes” for risky
\QN\ behavior. What is the caonfidence interval for this result?

/\ - AV <
¥ = B85 ~ forectit, bt
T - 150 O
= P=25 - 056
SEP = | 0T -agh) Z
> = D447
N3 656 T (46 fgzﬁ-%f)
e
\vqu%ﬁ = ; bOgLs A -PCtoopy,

(.()a,']z_j_)  OL4T | ) s/

(kYo = . -8S4 £ TG VTS é%%g_)]
A Lok bt oo 5 Cotely. |
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Problem 3

d. What does the (1- a ) confidence interval mean? |.e., suppose the true = =0.06 and
you are able to get 100 samples.

It means the true proportion falls in these confidence

intervals (l-a)% of the time. If N=100, out intervals would not
include 0.06 about 5 times out of 100.

e. Suppose a similar study was done in Sweden, with Ng,=3141 and Xgw=243. We
think that the Swedes might be more risqué than those in the US. Design an appropriate
test of this belief and comment on its results. Do this for both the traditional and Wilson

estimates.
reqilor Wl
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d. What does the (1- o ) confidence interval mean? l.e., suppose the true = =0.06 and
you are able to get 100 samples.

}fwmms~%w%mL¢M¢w#wJéd&v%¥%m@émkﬁu
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e. Suppose a similar study was done in Sweden, with Nsy=3141 and Xgw=243. We
think that the Swedes might be more risqué than those in the US. Design an appropriate
test of this belief and comment on its results. Do this for both the traditional and Wilson

estimates. w JQ()N E? MS(/UQ{&
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Problem 3

f. Comment on the difference between your tests based on the Wilson and the
traditional estimates.

There was hardly any difference at all in the two techniques,
each resulted in a z score of -2.06, which was significant at the 2%
level, giving good evidence in favor of the alternative hypotheses,
causing us to reject the Null Hypothesis of “no difference”

Don’t feel bad if you didn’t have time to do a complete analysis.

g. List some confounding factors in this survey. For example, truth bias might be
present because respondees might be unwilling to tell the truth.

O Sample might not be random (SRS), can‘t tell from the problem.
Where were the interviews conducted?

O SRS: Were equal numbers of people in their 70’'s interviewd as
those less than 50? Age has an effect on promiscuity. Then again,
that’s a hypothesis. Come to think of it, how would you test that?

O SRS: Some of the multiple partners might be paired together!
Violates independence assumption of SRS.

O Interviewer bias: was there something about the demeanor of
the worker which “turned people off,” or made them not wish to answer?

O might not be telling the truth

O might need to differentiate between MEN and WOMEN, one
traditionally believes men are more risky than women.

O might need to differentiate between married and single people
in the survey. The inclusion of marrieds would UNDERESTIMATE the
prevalence of risky behavior.

O One should handle the item above by a CONDITIONAL probability
concept, i.e. risky behavior given singe, etc.

O Samples might have location bias, i.e. difference cities might
have difference “risky” tendencies.

O After Clinton-Lewinsky, it depends on what the definition of
“is” is, and how one would answer the question in the affirmative.

O If might not admit to not being heterosexual.

O Cultural bias: some countries might admit more easily than
others. Might be interviewing foreigners in the home country.

O People might not REMEMBER their promiscucus behaviors.
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4. Suppose we have normal populations, X, ~ N(4,,0,)and X, ~N(u,,c,), where o
is unknown. You obtain 2 samples and the summary statistics are

N Sx X
X, 26 29.88 254.5
X, 19 318 262.1
All - 45 30.58162 257.7
j @’ a. Compute the (1-a) confidence intervals for 1, and u,. Use a=.05. c;{ r{;‘ {.{g
— X
fue R b ZR s pa€ U 14y AE
Zle ¢ 15
. 01544.3“;& 2.0G (5.30) = 222 ¥ 401 (73
= ol -
284S * 20718 = 62,2 L 1534
= (2432 9 266,42) (246,29 4 377, 5)
b. Are the means equal? State and perform the appropriate test and discusg including

%Q// the p-value.
Hy: - pi=0 LB -0 _ L
s ¢ ’/‘4.:7%;, + 0, 219?38 % 1‘ 34 34 +53)

%Cﬂm%*l #—-—}—I“(ﬁ’“: j;(ﬁ__.__"glg\_
er far fom 2 —-—\jgo O A5 F
Wot he snit-.
@ A=.0S

'ﬁ]%. i Cnfcads = cQ./O/ (&‘QPGV\?ZC’(_, //j
CANNGT REJECT

_J./_//f//Sm;mM A0 F&q{\



Problem 4

for the standard deviation. We can do this is the standard deviations are the same.

- c. Since our sample size is relatively small, it would be better to use a pooled estimate
(%,&’ Perform the appropriate test (also using a =.05) of the hypothesis that the standard

2
whatever

D
deviations are the same. Recall that F, , = —~~—>1 since ¢ <0.

whatever?

Q{d,{amer S om ‘HDPJ S0 F = @QZ = {33
825 (29.85) %

+1D Fiw (717 -
05 4.0l 2,09 e /\/d%fﬁ”’ﬁ

. we oconclude Q=645 $ WAL Campond.

deviation. (Discuss what differenceif any, using a pooled variance made in your
inference. The sample standard devia or all 45 data points is 30.58162.

/\ L
d. If you accepted Hy-in-part ¢. redo the test in part b using the pooled standard
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