11.4 Putting it all together Which Method? MATH 241 THOMPSON
1)
Use the following information to complete steps (a) through (d) below.

A random sample of size ny =31 results in a sample mean of 125.3 and a sample standard deviation of 8.5. An independent

sample of size n, =50 results in a sample mean of 131.8 and sample standard deviation of 7.3. Does this constitute sufficient
evidence to conclude that the population means differ at the «=0.005 level of significance?

(&) What type of test should be used?

A hypothesis test regarding two population standard deviations.
A hypothesis test regarding the difference between two population proportions from independent samples.
A hypothesis test regarding the difference of two means using a matched-pairs design.

¥ ). A hypothesis test regarding the differance of two means using Welch's approximate Two Sample Z Summary
) \ Sample 1:
(b) Determine the mull and alternative hypotheses. Choose the correct answer below. Mean: [125.3 |
Std. dev.: (8.5
Ho: By pa: Hey g #2 sze: @I
Ho: g =po Hyopg =0 Sample 2:
Mean: (131.8
L4 Hnﬁ By = Ha, H1: Hyq #IJE Std. dev.: [7.3 |
HEI: Hy = o) H1Z TR Size: 50 |
pPerform:
(c) Use technology to calculate the P-value. Round P value up ® Hypothesis test for py - u2
Hot gy -2 = [0 |
001 (Round to three decimal places as needed ) : Hatbn = i=vio
Hypothesis test results:
. . Difference nq ny Sample mean Std, err. 7-stat P-value
(d) Draw a conclusion based on the hypothesis test. Choose i b 2
Py - M2 31 50 -6.5 1.8429447 -3.5269642 0.0004

There is not sufficient evidence to reject the null hypothesis because the P-value = a
There is sufficient evidence to reject the null hypothesis because the P-value > a.
There is sufficient evidence to reject the null hypothesis because the P-value < a.

There is not sufficient evidence to reject the null hypothesis because the P-value < a.



2) Use the following information to complete steps (a) through (d) below.

A random sample of ny =135 individuals results in x, = 40 successes. An independent sample of ny = 150 individuals results in
%3 =60 successes. Does this represent sufficient evidence to conclude that py < p; at the a=0.01 level of significance?

(a) What type of test should be used? STAT — PROPORTION - TWO SAMPLE - WITH SUMMARY

¥ /. A hypothesis test regarding the difference between two population proportions from independent samples.
A hypothesis test regarding the difference between two population proportions from dependent samples.
A hypothesis test regarding the difference of two means using a matched-pairs design.
A hypothesis test regarding two population standard deviations.
(b} Determine the null and alternative hypotheses. Choose the correct answer below. two Sample Prop. Summary
Sample 13 B
HI} p1 = pZ H1 p1 # pz # of sucoesses; !.‘.ﬂ |
HI]-: Py > Pa; H1 Py <ps # of observations: [135 |
Sample 2;
¥ O Hppy=p Hyipp<pg ez
Hy: Py =p2i Hy py #p2 # ot oservations: (58]
Perform:
(c) Use technology to calculate the P-value. * Hypothesis test for py - Py
Hoipy p2 = |0
.034 (Round to three decimal places as needed.) Haipy p2[€¥] 0
(d) Draw a conclusion based on the hypothesis test. Choose the correct answer below.
There is sufficient evidence to reject the null hypothesis because the P-value < a.
¥ . There is not sufficient evidence to reject the null hypothesis because the P-value > a.
3) The data table represents the measure of a variable !
before and after a treatment. Does the sample evidence .
Individual 1 2 3 4 5

suggest that the treatment is effective in decreasing the
value of the response variable? Use the a=0.01 level
of significance. Complete parts (a) through (d).

Before, x; 41 H 54 46 36
After, y; 36 33 48 46 35

(a) What type of test should be used? Choose the correct answer below.

A hypothesis test regarding two population standard deviations.
A hypothesis test regarding the difference of two means using Welch's approximate t.
A hypothesis test regarding the difference between two population proportions from independent samples.

v A hypothesis test regarding the difference of two means using a matched-pairs design. T
(b) Determine the null and altermative hypotheses. Let pg = p, - p,. Choose the correct answer below. ( sample 1 in:
[var1 7]
Hy: pg=0: Hypg <0 sample 2 in:
T [varz 7]
¥ Hy pg=0: Hypg >0
Where:
(c) Use technology to calculate the P-value. |--optional-
. \ by:
129 {Round to three decimal places as needed.) ﬁ_rg;t':m;__ ;
(d) Draw a conclusion based on the hypothesis test. Choose the correct answer below. Save:
STATS — T-STATS - PAIRED Differences
There is sufficient evidence to reject the null hypothesis because the P-value <« Perform:
) . . ) . ® Hypothesis test for pyp = |
There is sufficient evidence to reject the null hypothesis because the P-value =« Hoipp = [0 ]
¥ . - . . .
There is not sufficient evidence to reject the null hypothesis because the P-value = a. Ha: D 0




4) Automobile collision insurance is used to pay for any claims made against the driver in the event of an accident. This type of insuran
will typically pay to repair any assets that your vehicle damages.

A random sample of 40 collision claims of 20- to 24-year-old drivers results in a mean claim of $4550 with a standard deviation of
52291, An independent random sample of 40 collision claims of 30- to 59-year-old drivers results in a mean claim of 53669 with a
standard deviation of $2036. Usimy\the concept of hypothesis testing, determine if a higher insurance premium should be paid by 20-
24-year-old drivers. Use a cxuel of significance, and let population 1 be 20- to 24-year old drivers and population 2 be 30- to
59-year old drivers. Completesade’ (a) through (e) below.

(a) Collision claims tend to be skewed right. Why do you think this is the case?

v There are a few vel

large collision claims relative to the majority of claims. T- STATS — TWO SAMPLE
There are no very large collision claims.
Two Sample T Summary

There are many large collision claims relative to the majority of claims.

Sample 1:

(b) What type of test should be used? Sample mean: 3550 ]

sample sd, dev.: 2241 |
A hypothesis/test regarding the difference of two means using a matched-pairs design. samplosze;  WEL

¥ 1. A hypothesjs test regarding the difference of two means using Welch's approximate t. Sample 2:
A hypothegis test regarding two population standard deviations. cj':f:: Iesn: 2258

A hypothgsis test regarding the difference between two population proportions from independent sampl Sample sizé: @]

(c) Determine the null and alternative hypotheses. Choose the correct answer below. Calculation options:

¥ Pool vanances

Perform:
H1: l‘|1 5F2 * Hypothesis test for gy - P2
- H - 5& Hoiur w2z = [0
’ 1 I'I1 |-'2 Ha: W ||;E||
CHitp e
4 CHitp P
(d) Use technology to calculate the P-value.
037 (Round to three decimal places as needed.) Check P value
-4 There is sufficient evidence to reject the null hypothesis because the P-value < a.
A student wants to determine if there is a difference in the pricing betwaen two stores for health and beauty
supplies. She recorded pricas from both stores for each of 10 different products. Assuming that the conditions for
5) conducting the test are satisfied, determine if there is a price difference between the two stores. Use the a=10.01
level of significance. Complete parts (a) through (d) below.
]
A B C D E F G H I J
Store 594 744 374 172 171 287 479 313 292 372
1
Store 582 795 39 176 191 244 478 379 295 361
2
YC.oA hypothesis test regarding the difference of two means using a matched-pairs design.
A hypothesis test regarding the difference of two means using Welch's approximate t.
(b) Determine the null and alternative hypotheses. Choose the correct answer below. STATS -T-STATS - PAIRED
Ho g #0: Hyo g =0 Paired |
Hn: By = U H1: B =0 Sample 1 ing
¥ Hp:pg=0;Hy: pg#0 o
Sample 2 im =
Hul.ld=[] H1:|.ld":[] var) ‘|
Whaere!
(c) Use technology to calculate the P-value. aptronul
295 (Round to three decimal places as needed.) Group by
0pLonal
(d) Draw a conclusion based on the hypothesis test. Choose the correct answer below. Save
W Differer

There is not sufficient evidence to reiect the null hvpothesis because the P-value = a. i



6) The research group asked the following question of individuals who eamed in excess of $100,000 per year and those

7)

who eamed less than $100,000 per year: "Do you believe that it is morally wrong for unwed women to have children?”

Of the 1.205 individuals who eamed in excess of 100,000 per year, 710 =aid yes; of the 1.310 individuals who eamed
less than $100.000 per year. 690 said yes. Construct a 95% confidence interval to determine if there is a difference in
the proportion of individuals who believe it is morally wrong for unwed wormen to have children.

The lower bound is 024 . (Round to three decimal places as needed.)

The upper bound is 101 . (Round to three decimal places as needed.) Proportion Stats Two Sample

Because the confidence interval does not include 0, there is  sufficient evidence at the a=0.05 level of
significance to conclude that there is a difference in the proportions. It seems that the proportion of individuals who
earn over $100,000 that feel it is morally wrong for unwed women to have children is greater than  the proportion
of individuals who earn less than $100,000 that feel it is morally wrong for unwed women to have children.

Sample 1;
# of sucoesses: 710
= uf vismrvatore 1205
Sample 2:
# ol s ey 00
# of ahservanons: 1310
Perfarm:
Hypathiesis 1o8] o o
¥ Confidence intervaltor py - B3
L=vel IJ.EZ

For the study given below, explain which statistical procedure would most likely be used for the research objective.
Assume all model requirements for conducing the appropriate procedure have been satisfied.

Does hotel chain A charge more than hotel chain B for a one-night stay?

Choose the correct answer below.

A two-sample z-test of independent proportions is most likely appropriate because the mean price is a good
measure of how much a hotel chain charges, the research objective involves a comparison of two things, and
one would likely select hotels independently.

A matched-pairs t-test on the difference of means is most likely appropriate because the mean price is a
good measure of how much a hotel chain charges, the research objective involves a comparison of two
things, and one would likely select hotels paired by location.

A two-sample t-test of independent means is most likely appropriate because the mean price is a good
measure of how much a hotel chain charges, the research objective involves a comparison of two things, and
one would likely select hotels independently.

Two confidence intervals for two means are likely appropriate because the mean price is a good measure of
how much a hotel chain charges, the research objective involves a comparison of two things, and one would
likely select hotels paired by location.



8) Assuming all model requirements for conducting the appropriate procedure have been satisfied, what proportion of
registered voters is in favor of a tax increase to reduce the federal debt? Explain which statistical procedure would
most likely be used for the research objective given.

Choose the correct answer below.

The cormrect procedure is a confidence interval for a single mean. The goal is to determine the mean number
of voters that favor a tax increase. There is no comparizon being made, so the best procedure to use is a
confidence interval.

The correct procedure is a hypothesis test for two proportions with independent sampling. The goal is to
determine the proportion of the population that favor a tax increase, so the proportion of voters in favor is
compared to the proportion opposed. The sampling is independent because each voter is only asked one
question.

The cormect procedure is a confidence interval for a single proportion. The goal is to determine the proportion
of the population that favors a tax increase. There is no comparison being made and there is only one
population, so rather than hypothesis testing, it is appropriate to use a confidence interval.

The correct procedure is a hypothesis test for a single proportion. The goal is to determine whether the
proportion of voters who favor a tax increase is higher than the proportion of voters who oppose an increase.

The only population being addressed is the voters, so the best procedure is a hypothesis test for a single
proportion.

The objective of the problem is to determine the proportion of the registered voters
that support a tax increase. Since the goal is to determine a parameter of a
population, and not to draw a comparison between two populations, a confidence
interval for a single proportion is the best procedure to use.

EXTRA EXAMPLES:

Use the following information to complete steps (a) through (d) below.

A random sample of size ny =31 results in a sample mean of 123.3 and a sample standard deviation of 8.5. An independent sample of
size ny =50 results in a sample mean of 129.8 and sample standard deviation of 7.3. Does this constitute sufficient evidence to
conclude that the population means differ at the a=0.10 level of significance?

(a) What type of test should be used? STAT — T-STATS — TWO SAMPLE — WITH SUMMARY

A hypothesis test regarding the difference of two means using a matched-pairs design.
A hypothesis test regarding the difference between two population proportions from independent samples.

¥ A hypothesis test regarding the difference of two means using Welch's approximate t.
A hypothesis test regarding two population standard deviations. Tuofample T Sunmany.
(b) Determine the null and alternative hypotheses. Choose the correct answer below. j:'.::':l:.:.-qn 1732
v H. - = Hy - £ . . . Sample stU. dev IB.‘:
o- M= H2: Fla- He 72 Using the mean with independent samplesize: [
Hyp: py=pa: Hypy =p .
SRR samples and large sample sizes. S
HEI-: By = Ha: H1: By = Hz Sample mean: !12‘_1.6
Ho: pq £ o Hypy s sample std. dev.: [7.3
Sample size "»"4

(c) Use technology to calculate the P-value.
Calculation vplions:
.001 (Round to three decimal places as needed.) snoal vmrionoes
Perform:

(d) Draw a conclusion based on the hypothesis test. Choose the correct answer below. * Hypr : |
Hp:pg -2 = 9

There is sufficient evidence to reject the null hypothesis because the P-value > w Hac iy -w2[=7] 0

There is not sufficient evidence to reject the null hypothesis because the P-value < a.
There is not sufficient evidence to reject the null hypothesis because the P-value = a.
There is sufficient evidence to reject the null hypothesis because the P-value <o



A random sample of size n = 15 obtained from a population that is normally distributed results in a sample mean of 44.3 and sample standard deviation 12.9. An
independent sample of size n =16 obtained from a population that is normally distributed results in a sample mean of 52.8 and sample standard deviation 14.7. Doe
this constitute sufficient evidence to conclude that the population means differ at the «= 0.05 level of significance?

Click here to view the standard normal distribution table (page 1).

Click here to view the standard normal distribution table (page 2).

Click here to view the table of critical t-values.

Click here to view the chi-square critical values table.

The given situation is about a mean, p.
\Write the hypotheses for the test. T-STATS TWO SAMPLE WITH SUMMARY

Hoo 1y =ps Hypothesis test results:

Difference Sample DIff, Sud, Err. DF T-Stat P-value
Hit p#mp

] M2 8.5 49813415 29 -1.7063677 0.0986

Calculate the test statistic.
tg = - 171 (Round to two decimal places as needed.)

Identify the critical region. Select the correct choice below and fill in all answer boxes within your choice.
(Type an integer or decimal rounded to two decimal places as needed.)

test statistc < a=% — 025 USE Critical table df = (15+16)-2=29

* test statistic< -2.05 ortest statistic> 2.05 TWO TAILED therefore: _205’205

test statistic =
What is the conclusion?

Do not reject’ the null hypothesis and conclude there is not' sufficient evidence that the parameter of interest of population 1is different from the parameter of
interest of population 2 at the a=10.05 level of significance.

Two Sample T Sunwmary
Sample 1:
PRSRARSE ~em P> .05SO DO NOT REJECT
S r 12.9
— ATER I ]‘ilgﬂ
NGOy R Degrees of
v A s Freedom 025 020 0ds LA L] s DA2s
sSample 2: 1 LO00 1376 1963 A07R 6314 12706
SRR ~y 2 0816 1061 1386  18E6 2020 4303
¢ 4 3 0765 0078 1250 163 235 3182
Sample std. dev.: [14.9 4 0741 041 L1190 1533 2132 277
— s 0727 002 L156 1476 2015 2571
sample size 16 6 0718 0906 1134 1440 143 2447
7 G711 0896 L1109 1415 1895 2365
Calculation options: 8 0706 0880 LI 1307 18&0 2306
8 oot sariances INOTE: the Aatail wis fetanthy channad ta “olf® ] 0703 0883 LI00 1383 1833 2262
- ' y ¢ 1 0700 0879 L1093 1372 1R12 2228
Perform: 1 0607 D876 LOSE 1363 1796 2201
® Hypothesis test for Ms - 1 12 0605 0873 L0831 1356 LTR2 2170
—— 13 0604 0870 LOT® 1350 17T 216D
Mai b1y - 0 | 14 0602 0868 L0TE 1345 176l 2045
& == 15 0681 D866 LOT4 L34l 1753 2131
== 16 0600 0865 LOTI 1337 1Me 21
fidence interval for gy - 3 17 0680 0863 L06 1333 1LM0 2110
1% 0688 0862 1067 1330 1734 2101
19 0688 0881 L066 1328 1720 209
20 0687 0860 LO64 1325 1725 208
2 068 085 L1063 1323 171 2080
22 0686 0858 LO6L 1321 1717 2074
23 0685 0858 LOG0 1319 1714 2069
24 0685 0857 L1059 1318 LTI 2064
25 068 08% L0S8 1316 LT08 2060
26 0684 08% L0S8 1315 1LT06 205
27 0684 085 L1057 1314 1703 2052
28 0683 0855 L0S6 1313 LT0L 048
24 0683 0854 L1055 1311 1600 | 2045




In a survey. adult Americans were asked if O

they were happy or unhappy. and they were

asked whether they were healthy or Healthy (success) Mot healthy
. (failure)

unhealthy. The accompanying table shows

the results of the survey. Are healthy Happy (success) 2,499 120

people also happy people? Use the Mot happy (failure) 90 59

a=0.10 level of significance. Complete
parts (a) through (e} below.

{a) What type of test should be used?

¥ /. A hypothesis test regarding the difference between two population proportions from dependent samples.
A hypothesis test regarding two population standard deviations.
A hypothesis test regarding the difference between two population proportions from independent samples.

A hypothesis test regarding the difference of two means using a matched-pairs design.

(b) Determine the null and alternative hypotheses. Choose the correct answer below.

To test Iypotheses regarding tou pepudation proportions b, and p; where the

HI]': Py = P2 H1 Py < Pz :;‘n::c;‘:;w the data should be ananged in & contingency table =

Ho: pq <p2i Hyipy #p2 [ TS

! e Y attare
Hyp: p1 =p2: Hyipg = p2 BRI -~y e e

(v . . . Faie Jor 3

Hp: py =pai Hytpy #p2 T :

Use IAchemars Tes! 10 compary the propomiom  provided Mhe samgies ane
Gependertd and obtaned randomidy and the 1018 numbet of ctisery Ations whete thw
oncomes Afer |5 greater than or equal 10 10 That s fpeiny 2 The fomuds for

(c) Calculate the test statistic.
The fes! statistic i s follows

zp = 2.00 (Round to two decimal places as needed.) )

(d) Calculate the P-value.
Use proportion two sample summary to get p then

044 (Round to three decimal places as needed.) WO $ /
Divide it by 2. fwo Sample Prop. Summery

(e) Draw a conclusion based on the hypothesis test. Choose the correct answer below. s““;"'* = s
¥ O suCCessas D19
# of observations:
There is not sufficient evidence to reject the null hypothesis because the P-value > a. |
Sample 2
¥ . There is sufficient evidence to reject the null hypothesis because the P-value < o # of s
# of ahservanions: |1_£~.l] I
Perform:
* Hypothesis test foe py - ¢z
Hapr-02 = L |
Haipp-paies %0

Crnfidence intesval for py - pz

0.9%



