Math 316 Spring 2023 Exam 2 February 23, 2023

Name: g % / M’7L7~01/l 5

Problem T/F 1 2 3 4 Total
Possible 40 8 13 23 16 100
Received
DO NOT OPEN YOUR EXAM UNTIL TOLD TO DO SO YOURE THREE i
' STAWDARD DEVIATIONS
ABOVE THE NPRM

You may use a 3 x 5 card of handwritten notes,

a calculator, and the provided Tables. j?

FOR FULL CREDIT, SHOW ALL WORK
RELATED TO FINDING EACH SOLUTION.
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LoVE LETTER FRem A STATISTICIAN

ANOHER HUGE. STUDY | HUH? YOURE NOT... THERE ARE 50
FOUND No EVIDENCE. THAT UNITED STATES: MANY PROBLEMS WITH THAT.
CELL PHONES CAUSE. CANCER. WELL, TAKE sao}m"_ fieo JUST To BE SAFE, UNTIL
WHAT WAS THE WHO. THINKING? Y A OCK. 'NC'MOWCER T SEE MORE DATA TM
\ T THINK THEY J0sT / ™ s GOING To ASSUME CANCER
CAVSES CELL PHONES.

GOT IT” BACKIWARD.

)

I'M ALWAYS THAT
GUY. STATISTICALLY
SPEAKING, I KEEP NINE
PEOPLE SAFE JUST BY
EXISTING.

THAT'S AND. ..
NOT HOW  EVERYONE
STATIS— ELSE IN THE

TICS WORK. DEPARTMENT
) KNOWS THAT?

YOU KNOW HOW STUDIES
ALWAYS SAY ONE OUT
OF TEN PEOPLE HAVE A
PARTICULAR PROBLEM?
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True/False. Answer the following True/False questions (circle T or F). Each question is worth 2 points.
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If using a sample to estimate a confidence interval for the population mean, the
lower the confidence level, the wider the confidence interval.

Assuming that all other values in a sample are unchanged, if the variation within the
sample were larger, then the resulting confidence interval for u would be wider.

Assuming that all other values in a sample are unchanged, if the sample size were
larger, then the resulting confidence interval for u would be wider.

If two samples come from the same population, then they would almost always have
approximately the same sample mean. fop 9f-rvnj a StaTewsw

If two samples come from two different populations that have the same mean, then
the larger the samples, the more likely the sample means will be close to each other.

If a population has mean u and standard deviation o, then a sample of size n from
that population would have mean y = u and standard deviation s = aﬁ

If in testing H,: y; = p, we choose a = 0.05, then we are willing to accept up to
a 5% probability we might make a Type I error if we decide to accept Hy: py # Uy

“Power” is the likelihood that we will conclude that the population means are
different when in fact they are.

If we conclude that two population means are significantly different, then that
difference in means would also necessarily be considered important.

If in testing the hypotheses Hy:py = up, Hy:py # 1y, we find that P = .04, then
there is a probability of .04 that we are making a Type II error if we decide to reject
H, and accept Hy,.

If in comparing two samples we do not concludf: that p, # u,, then we are
concluding instead that y; = u,. e\

4

In finding a confidence interval for u; — u,, if we have sample sizes that are large
enough, then we can always guarantee that we will have a confidence interval which
does not include 0 and thus conclude that the two populations from which the
samples were taken have different means. l«)ﬁ Auscussed +h S m class.

It is possible that two populations have approximately (or maybe even exactly) the
same mean.

A two-tailed test is the same as a directional test.

The larger a test statistic, the more different the samples are, and the more likely we
will conclude that the populations from which the samples are taken are different.

Tr all tests not only the tfwo
mrﬁ >’ we 've I-em soyeM-



T/ F If two samples are taken of sizes 20 and 30, then a test statistic of t;, = 301 would
result in an extremely small P-value.

2030 = &ooO
If two samples are taken of size@then a test statistic of U; = 301 would

. | Y
result in an extremely small P-value. 20 < < \ V. Small Us,
g — M OO0 so Pwill be [arye.
comparing the means of two populations, 1f the samples are of sizes 20 and 30,
it WOlMBQprlate to use the t test. Tu,e, 71 /a,z,c SMPRS’ 20 s r‘oba.b{y

L aceepted n F.
If comparing the means of two popula‘uons’v‘aF the sanfples are of s1zes 20 and 30,

it would be possible to use the Wilcoxon-Mann-Whitney Test, but the WMW Test
might not be as powerful as the ¢ test.

T In the samples below, there is larger effect seen in the samples in (a) than the
samples in (b).

WANVA'AN

8 points 1. The blood pressure of each of 38 persons was measured. 10

The mean blood pressure of these 38 persons was 95. o B
A histogram of the data is shown at right. . -
/6 Find (approximately, i.e. estimate) a 99% two-sided §_ 7
confidence interval for the mean diameter. =4
Hint: first estimate the standard deviation of the data, using 7 —
the histogram. S [0 n o0 be a bit . | | |
More [ bMaue 7.8 < s <te. S 70 80 90 100 110 120
S = S— '(Cjc'be/ 7‘_” s Q ,(f = 33-—/ Blood pressure (mmHg)
S., :’;: n j n /AVJ-&. = 3?’
M =95t 2. Fso
35
(Ge-54, 97.4¢) .
/2 If the 84% confidence interval for these 38 persons were 95 + a (where a is some

number), if we instead had a sample of 152 (which is 4 times larger than 38) that had
the same mean and standard deviation of the original 38 person sample, approximately
what would be the 84% CI for this 152 person sample? (84% confidence is not a value
given in Table 4. You do not need to know the t value to answer this question.)

TF instead ofp I5TE 5 we had TSt = o S

(Fn =~ 2w
2
3

\-w .
i.e. approx. half the onlg.um/'ﬁ\



13 points 2. We are interested in the diameter of the stem of a certain type of wheat plant. We take a
sample of 8 plants, which have the following stem diameters, with mean 2.15 and
standard deviation 0.51:
23 26 24 22 23 25 19 1.0

/5 Find a 90% two-sided confidence interval for the mean diameter.

V(f = £-[ =+ = toc/z = [.875 .

.S/

(.. [/ 7/) 2"7)

.05,

% 2. 7
2 Find both 95% one{sided confidence intervals for the mean diameter.
Frsmm previous work :
1.8 <M
pndl M < 247
/4 If we wanted to end up with a 90% two-sided confidence interval with total width of

0.02, how large would our sample need to be? (We would expect the standard deviation
of this new larger sample to be approximately the same as for the 8 plant sample.)

n wtll nmed 1o be much fm.a,ql so need t x 1.7 (or mujbc slightt

2 Smafler,
t-s < .22 => wn 2(t-S *_ (.2).s1) )
n 2 -
- 0| .01
= F5%
/2 If the original data were changed so that the first and last values of 2.3 and 1.0 were now

2.4 and 0.9 (note the sample mean would still be 2.15), the new CI would be (circle one):

The same width Narrower
L argen s =2 ,&nﬂ,& .‘[_'_-_S
. 'y



23 points 3. We are comparing two populations from which we have the Sample | Sample
samples shown at right, each of size 4. 1 2
For all of the following problems we will use a = 0.10, i.e.

3.5 2
confidence level of 90%, and df = 4. 35 3
/5 Find a two-sided confidence interval for pu; — u,. What is your 6. 5 3

conclusion regarding Hy: puy = pp, with Hy:py # py?

2 : 6.5 4
S€ 5\/7 73 4 .‘53 = .95 AF 14 =? Mean | 5.00 3.00

¢ s 2.132
SD 1.73 0.82
o -My 523 T 2132 [.95%)
Z 2.04 . ot
S —. 0% 4.0 which weludes (O So Ao not rejec
) ( o " /2 M,Q’M'z_,
/5 Next, use the t-test for Hy: uy = 1y, Hy: iy # . Show pertinent work (¢, P, etc.).
t, = 222 = 2.07 Table “1° .05 <oune Jai|<.1D

]> £ A, So [an\/'e)
.,
Ad net fjew‘ /7; ,
/2 What would your conclusion be if we instead had Hy: py < py?2
Wr Anecflon In sm,p/-e, g 57 > ga. :
So C?aIMt@(j ﬂlo wo7- f‘?&&f H‘, awv?ﬂ—&oep‘/'

/2 What would your conclusion be if we instead had

Al > fo?
One totled fest : .0s< P <.10 V>
P <, 0 y-os rgect H, accepf

/4 Suppose that all of the values in Sample 1 were 0.1 larger, so those values were now
3.6, 3.6, 6.6 and 6.6. How would the values of t; and P change?

ts would be: @ Same Smaller
P would be: Larger Same ( Smaller E

/5 What sample size would be needed (assuming both sample sizes are still the same)
in order to have a power level of 0.95, to go along with two-tailed confidence of 90%?

ERect = 5-3 < (IS oR S-=3 2 2.4%

— - ——

173 Rpund dow T hee 2.4

con senvafrve, t.e. —_— :
o b&“‘?“ n ’ /»L/Ce ) 2 S
> > ¥
Table §: nm2wmiq Beconsemstive e n,
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16 points 4. Let’s now use the Wilcoxon-Mann-Whitney Test, still with « = 0.10. Sample | Sample
Test Hy:puy = py with Hy:py # p,. Show pertinent work. 1 2
. 3.5 2
= 4 7:,5 [e b : 35 3
. /0 < P < - Z 0 ' 6.5 3
’P >, 10 ¢ 6.5 4

Iﬁ,@« coan Tell
We need (ot fenst) Wi 205

/2

/2

/4

/2

Kl = 14 K:.:"Z
(No'l"l.f—& KI+K2_

What would your conclusion be if we instead had Hy: py; < p,? <%=

[A)r‘ma, Areciion . Do net I {7 et /71, 71 “0”9’7)+7

What would your conclusion be if we instead had Hy:py > p,?
One Focled : 05K P<. IO
P < «, so f‘f‘j"”‘# 7% ) 40,0.@.757"

Suppose that all of the values in Sample 1 were 0.1 larger, so those values were now
3.6, 3.6, 6.6 and 6.6. How would the values of U; and P change? e SCer +hat fhe

U, would be: Larger ( SameS Smaller wWMwW Test is n3t

P would be: Larger Smaller &S Sews) ‘!’NC 1
Same K K, U Changes In +he Ak,
17 ¢, s ) P ’ [/\/ A —fﬁ,,‘:? .
For the above data, which test is more appropriate, the t-test or the WMW Test? Why?
\/\)/‘/\IA) . e smal] semptes,
ok Sample | is woT novmal.



