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8.11 (2 points) Use of herbal therapy. According to the Journal of Advanced Nursing (January 2001), 45% of senior women (i.e., women over the age of 65) use herbal therapies to prevent or treat health problems. Also a senior women who use herbal therapies use an average of 2.5 herbal products in a year.

a. Give the null hypothesis for testing the first claim by the journal. 

b. Give the null hypotheses for testing the second claim by the journal.

(a) Ho: p = .45
(b) Ho: p = 2.5
8.13 (2 points) DNA-reading tool for quick identification for species. A biologist an a zoologist at the University of Florida were the first scientists to test the effectiveness of a high-tech handheld device designed to instantly identify DNA of an animal species (PLOS Biology, Dec. 2005.) They used the lusks with brightly colored shells. The scientists discovered that the error rate of the device is less than 5 percent. Set up the null and alternative hypothesis if you want to support your findings.

Ho: p = .05 Ha: p<.05

8.14
(3 points) Susceptibility to hypnosis. The Computer-Assisted Hypnosis Scale (CAHS) is designed to measure a person’s susceptibility to hypnosis. CAHS scores range from 0 (no susceptibility to hypnosis) to 12 (extremely high susceptibility to hypnosis). Psychological Assessment (March 1995) reported that University of Tennessee undergraduates had a mean CAHS score of m = 4.6. Suppose you want to test whether undergraduates at your college or university are more susceptible to hypnosis than the University of Tennessee undergraduates.

a. Set up 

[image: image1.wmf] and  for the test.

b. Describe a Type I error for the test.

c. Describe a Type II error for the test.

[image: image3.png]814 a  Toseeif the undergraduates at your school are more susceptible to hypnosis than
‘University of Tennessce undergraduates, we fest:

Hy p=46
H u>46

b, AType Lerror is rejecting the mull hypothesis when it is frue. In this case, we would be
concluding that the undergraduates at your school were more suscepible fo hypnosis
than University of Tennessee undergraduates (s> 4.6) when, in fact, they are not more
susceptible.




[image: image4.png]A Type II error 1s accepting the null hypothesis when it is false. In this case. we would
be concluding that the undergraduates at your school were not more suscepible o
hypnosis than University of Tennessee undergraduates (1= 4.6) when, in fact, they are
‘more susceptible.




8.24
(2 points) A random sample of 64 observations produced the following summary statistics: 
[image: image5.wmf] = .323 and 
[image: image6.wmf] = .034

a. Test the null hypothesis that m= .36 against the alternative hypothesis that m< .36, using a= .10.

b. Test the null hypothesis that m = .36 against the alternative hypothesis that m 
[image: image7.wmf] .36, using a = 10, interpret the result.

[image: image8.png]824
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‘The rejection region requites =10 in the lower tail of the z distribution. From Table
TV, Appendix A. z30=1.28. The rejection region is z < —1.28.

=-161

Since the observed value of the test statstic falls in the rejection region (z =~1.61 <~1.28),
Hyis sejected. There is sufficient evidence to indicate the mean is less than 36 at &=.10.
Hy: p=36
Hi pe36

The test statistic is = ~1.61 (see part a).
The sejection region requires a/2 = 10/2 =05 in the each tail of the = distribution.

‘From Table IV, Appendix A, zos = 1.645. The rejection region is z < ~1.645 or
2> 1645

Since the observed value of the fest statstic does not fallin the rejection region
(z=-161 ¢ ~1.645). Hyis not rejected. There is insufficient evidence to indicate the
‘mean is different from 36at = 10.





8.26
(3 points) Latex allergy in health-care workers. Refer to the Current Allergy & Clinical Immunology (March 2004) study of 
[image: image9.wmf] = 46 hospital employees who were diagnosed with a latex allergy from exposure to the powder on latex gloves used per week by the sampled workers is summarized as follow: 
[image: image10.wmf] = 19.3 and 
[image: image11.wmf] = 11.9. Let m represent the mean number of latex gloves used per week by all hospital employees. Consider testing 
[image: image12.wmf]: m = 20 against 
[image: image13.wmf]: m < 20.

a. Give the rejection region for the test at a significance level of a = .01.

b. Calculate the value of the test statistics.

c. Use the results from parts a and b to draw the appropriate conclusion.

[image: image14.png]826

The rejection region requires @ = 01 in the lower tail of the z distribution. From Table
IV, Appendix A,z =2.33. The rejection region is z < ~2.33.

—py _193-20
VT

Jas

Since the observed value of the fest statistic does not fall in the rejection region
(2=-40 £ ~2.33), Hyis not rejected. There is insufficient evidence to indicate the
‘mean mumber of latex gloves used per week by hospital employees diagnosed with a
Iatex allergy from exposure to the powder on latex gloves is less than 20 at =01

‘The test statistic is = 40





8.29
(2 points) Post-traumatic stress of POWS. Psychological Assessment (March 1995) published the results of a study of World War II aviators captured by German forces after having been shot down. Having located a total of 239 World War II aviator POW survivors, the researchers asked each veteran to participate in the study; 33 responded to the letter of invitation. Each of the 33 POW survivors was administered the Minnesota Multiphasic Personality Inventory, one component of which measures level of post-traumatic stress disorder (PTSD). [Note: the higher the score, the higher is the level of PTSD.] The aviators produced a mean PTSD score of 
[image: image15.wmf] = 9.00 and a standard deviation of 
[image: image16.wmf] = 9.32.

a. Set up the null and alternative hypotheses for determining whether the true mean PTSD score of all World War II aviator POWs is less than 16. [Note: The value 16 represents the mean PTSD score established for the Vietnam POWs.]

b. Conduct the test from part a, using a = .10. What are the practical implications of the test?

 (a) Ho: ( = 16, Ha: ( < 16

(b) z = -4.31, reject Ho
(2 points) Point spreads of NFL games. During the National Football League (NFL) season, Las Vegas oddsmakers establish a point spread on each game for betting purposes. For example, the Indianapolis Colts were established as 7-point favorites over the Chicago Bears in the 2007 Super Bowl. The final scores of the NFL games were compared against the final point spreads established by the oddsmakers in Chance (Fall 1998). The difference between the outcome of the game and the point spread (called a point-spread error) was calculated for 240 NFL games. The mean and standard deviation of the point-spread error are 
[image: image17.wmf] = -1.6 and 
[image: image18.wmf] = 13.3. Use this information to test the hypothesis that the true mean point-spread error for all NFL games is 0. Conduct the test at a = .01 and interpret the result.

8.32
(2 points) Cooling method for gas turbines. During periods of high demand for electricity-especially in the hot summer months-the power output from a gas turbine engine can drop dramatically. One way to counter this drop in power is by cooling the inlet air to the turbine. An increasingly popular cooling method uses high-pressure inlet fogging. The performance of a sample of 67 gas turbines augmented with high-pressure inlet fogging was investigated in the Journal of Engineering for Gas Turbines and Power (Jan. 2005). One measure of performance is heat rate (kilojoules per kilowatt per hour). Heat rates for the 67 gas turbines, saved in the GASTURBINE file, are listed in the table. Suppose that a standard gas turbine has, on average, a heat rate of 10,000 kJ/kWh.

a. Conduct a test to determine whether the mean heat rate of gas turbines augmented with high-pressure inlet fogging exceeds 10,000 kJ/kWh. Use a = .05.

b. Identify a Type I error for this study. Indentify a Type II error.

GASTURBINE


14622   13196   11948   11289   11964   10526   10387   10592   10460   10086


14628   13396   11726   11252   12449   11030   10787   10603   10144   11674


11510   10946   10508   10604   10270   10529   10360   14796   12913   12270


11842   10656   11360   11136   10814   13523   11289   11183   10951     9722


10481     9812      9669      9643     9115      9115   11588   10888     9738     9295


   9421
    9105    10233   10186     9918      9209      9532     9933     9152     9295


16243   14628   12766      8714     9469    11948   12414

[image: image19.png]830
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To determine if the mean pomt-spread error 1s different from 0, we test:

-16-0

T390

-186

‘The rejection region requires a/2 = 01/2 = 005 in each tail of the z distribution. From Table
TV. Appendix A 205 =2.575. The rejection region is z > 2.575 or z < —2.575.

Since the observed value of the fest staistic does not fall in the rejection region (- =~1.86 <

~2.575), Hy is not sejected. There is insufficient evidence to indicate that the true mean
‘point-spread error is different from 0 at a=_01.

a

Using MINITAB, some preliminary calculations are:

Descriptive Statistics: Heat

Variable N Mean Sthev Minimum QL Median | Q3 Maximm
Heat 61 11066 1595 6714 9918 loese 11842  le243

To determine if the mean heat sate of gas furbines augmented with high pressure inlet
fogging exceeds 10,000kV/kWh, we test:

Hy: 11=10,000

Hy p>10,000

11,066-10,000
- 1595 -

Jo7

The rejection region requires = 05 in the upper tail of the z distribution. From Table
V. Appendix A. zos = 1.645. The rejection region is z > 1.645.

‘The test statistic is z =

Since the observed value of the fest statstic falls in the rejection region

(2=5.47> 1.645). His rejected. There is sufficient evidence to indicate the true mean
heat rate of gas furbines augmented with high pressure inlet fogging exceeds
10.000kJ/KWh at 05.





[image: image20.png]A Type I error is rejecting Hy when Hy 15 true. In this case. 1t would be concluding that
the true mean heat rate of gas furbines augmented with high pressure inlet fogging
exceeds 10,000kI/kWh when, in fact, it does not.

A Type I error is accepting H, when His false. In this case, it would be concluding
that the frue mean heat rate of gas furbines augmented with high pressure inlet fogging.
does not exceed 10,000kJ/kWh when, in fact. it does




8.48
(4 points) Prices of hybrid cars. BusinessWeek.com provides consumers with retail prices of new cars at dealers from across were obtained from a sample of 160 dealers. These 160 prices are saved in the HYBRIDCARS file.

a. Give the null and alternative hypotheses for testing whether the mean July 2006 dealer price of the Toyota Prius, m, differs from $25,000.

b. Data from the HYBRIDCARS file were analyzed with MINITAB. The resulting printout is shown below. Find and interpret the
[image: image21.wmf]-value of the test.

c. State the appropriate conclusion for the test from part a if a= .05.

d. State the appropriate conclusion for the test from part a if a= .01.

Test of mu = 25000 vs not = 25000

Variable     N
         Mean
StDev      SE Mean            95%   CI                   T            P

PRICE
     160       25476.7    2429.8          192.1    (25097.3, 25856.1)    2.48   .014

[image: image22.png]To determine 1f the mean July. 2006 dealer price of the Toyota Prius differs from
$25.000, we test:

Hy p=25000
Hy: 25000

‘From the printout, the p-value is 0.014. The p-value i the probability of observing our
test statitic or anything more umsual if Ho i true. For this problem, p-value =
P(>2.48) + P(1 <~2.48) = 014. Since this p-value is fairly small, we would reject Hp
for any value of  greater than 014,

Since p= 014 < a= 05, we would reject Ho at &= 05. There is sufficient evidence to
conclude that the mean July, 2006 dealer price of the Toyota Prius differs from $25.000
ata=.05.




[image: image23.png]d.  Since p= 014 £ a= .01, we would not reject Hy at @ = 01. There is insufficient
evidence to conclude that the mean July, 2006 dealer price of the Toyota Prius differs
from $25.000 at @= 01





8.51
(3 points) Feminizing human faces. Research published in Nature (August 27, 1998) revealed that people are more attracted to “feminized” faces, regardless of gender. In one experiment, 50 human subjects viewed both a Japanese female and a Caucasian male face on a computer. Using special computer graphics, each subject could morph the faces (by making them more feminine or masculine) until they both attained the “most attractive” face. The level of feminization 
[image: image24.wmf] (measured as a percentage) was measured.
a. For the Japanese female face. 
[image: image25.wmf] = 10.2% and 
[image: image26.wmf] = 31.3%. The researchers used this sample information to test the null hypothesis of a mean level of feminization equal to 0%. Verify that the test statistic is equal to 2.3.

b. Refer to part a. The researchers reported the 
[image: image27.wmf] 
[image: image28.wmf] .02. Verify and interpret this result.

c. For the Caucasian male face, 
[image: image29.wmf] = 15.0% and 
[image: image30.wmf] = 25.1%. The researchers reported the test statistic ( for the test of the null hypothesis stated in part 

8.51

(a)

(b) reject Ho  at ( = .05

(c) reject Ho  at ( = .05

8.66
(5 points) Crab spiders hiding on flowers. Refer to the Behavioral Ecology (Jan. 2005) experiment on crab spiders’ use of camouflage to hide from predators (e.g., birds) on flowers, presented in Exercise 2.36 (p.48). Researchers at the French Museum of Natural History collected a simple of 10 adult female crab spiders, each sitting on the yellow central part of a daisy, and measured the chromatic contrast between each spider and the flower. The data (for which higher values indicate a greater contrast, and, presumably, an easier detection by predators) are shown in the accompanying table. The researchers discovered that a contrast of 70 or greater allows birds to see the spider. Of interest is whether or not the true mean chromatic contrast of crab spiders on daisies is less than 70.



SPIDER


57
75
116
37
96
61
56
2
43
32

a. Define the parameter of interest, m.

b. Set up the null and alternative hypotheses of interest.

c. Find 
[image: image31.wmf] and 
[image: image32.wmf] for the sample data, and then use these values to compute the test statistic.
d. Give the rejection region for a= .10.
e. State the appropriate conclusion in the words of the problem.
[image: image33.png]866 a  The parameter of mterest is 4= mean chromatic contrast of crab-spiders on daisies.

b, To determine if the mean chromatic contrast of crab-spiders on daisies is less than 70,
we test:

Hy: p=70
He <10

1,065.1667

9,5865
B
5=/L0651667 =32.6369

— 4, _515-170

s/l

‘The test statistic is 1





[image: image34.png]‘The rejection region requires & =10 in the lower tail of the +-distribution with
From Table VI, Appendix A. f10=1.383. The rejection region

Since the observed value of the fest statstic does not fall in the rejection region
(¢=-121 £ —1.383). Ho is not rejected. There is insufficient evidence to indicate that
the mean chromatic contrast of crab-spiders on daisies is less than 70 at = 10.




8.67
(2 points) Radioactive lichen. Refer to the 2003 Lichen Radionuclide Baseline Research project to monitor the level of radioactivity in lichen, presented in Exercise 7.35 (p. 324). Recall that University of Alaska researchers collected nine lichen specimens and measured the amount of the radioactive element cesium-137 (in microcuries per milliliter) in each specimen. (The natural logarithms of the data values are saved in the LICHEN file.) Assume that in previous years the mean cesium amount in lichen was m = .003 microcurie per milliliter. Is there sufficient evidence to indicate that the mean amount of cesium in lichen specimens differs from this value? Use the SAS printout below to conduct a complete test of hypothesis at a = .10.

8.67 t = 3.725, p-value = .0058, reject Ho
8.68
(2 points) Testing a mosquito repellent. A study was conducted to evaluate the effectiveness of a new mosquito repellent designed by the U.S. Army to be applied as camouflage face paint. (Journal of the Mosquito Control Association, June 1995.) The repellent was applied to the forearm surface area of five volunteers who then were exposed to 15 active mosquitos for a 10-hour period. The percentage of the forearm surface area protected from bites (called percent repellency) was calculated for each of the five volunteers. For once color of paint (loam), the following summary statistics were obtained: 
[image: image35.wmf] = 83%  
[image: image36.wmf] = 15%

a. The new repellent is considered effective if it provides a repellency of at least 95 percent. Conduct a test to determine whether the mean repellency of the new mosquito repellent is less than 95 percent. Use a = .10

b. What assumptions are required for the hypothesis test in part a to be valid?

[image: image37.png]8.68

‘To determine if the mean repellency percentage of the new mosquito repellent is less.
than 95, we test:

Hy u=95
Hy u<95
83-95
The test statistic is 1= ~ 40 323
s 1515

‘The rejection region requires @=10 in the lower tail of the ¢ distribution. From Table
VI Appendix A, with df =n—1=5—1=4, 130=1.533. The rejection regionis f <
—1.533

Since the observed value of the test statistic falls in the rejection region (=179 <
~1.533), Hy s rejected. There is sufficient evidence to indicate that the true mean

sepellency percentage of the new mosquito repellent is less than 95 at @=_10.
We must assume that the population of percent repellencies is normally distributed.




8.74
(2 points) What conditions are required for a valid large-sample test for
[image: image38.wmf]?

[image: image39.png]8.74  The conditions required for a valid large-sample test for p are a random sample from a
binomial population and a large sample size n.




8.78
(5 points) A random sample of 100 observations is selected from a binomial population with unknown probability of success,
[image: image40.wmf]. The computed value of 
[image: image41.wmf] is equal to .74.

a. Test 
[image: image42.wmf] against 
[image: image43.wmf] Use a = .01.

b. Test 
[image: image44.wmf] against 
[image: image45.wmf] Use a = .10.

c. Test 
[image: image46.wmf] against 
[image: image47.wmf]. Use a = .05.

d. Form a 95% confidence interval for p.

e. Form a 99% confidence interval for p.

[image: image48.png]8.78

Hy p=.65
Hip>.65

The test statisticisz= £ 20 P—Po =
% g [-65(35)

‘The rejection region requires @= 01 in the upper tail of the z distribution. From Table
IV, Appendix Az =2.33. The rejection region is z > 2.33

Since the observed value of the test statistic does not fall in the rejection region
(1.89 » 2.33), Hyis not rejected. There is insufficient evidence to indicate that the
‘proportion is greater than 65 at =01

‘The rejection region requires @= 10 in the upper tail of the z distribution. From Table
IV, Appendix A_ 23 = 128. The rejection region is z > 128.

Since the observed value of the test statistic falls in the rejection region (1.89 > 1.28),
Ho s rejected. There is sufficient evidence to indicate that the proportion is greater than
65at a=.10.




[image: image49.png]The sejection region requires a2 = 05/2 = 025 in each fai of the z distribution. From
Table IV, Appendix A, zgs = 1.96. The rejection region is z < —1.96 or 2> 1.96.

Since the observed value of the test statstic falls in the rejection region (~5.33 <~1.96),
Hyis sejected. There is sufficient evidence to indicate that the proportion is different
from .90 at &= 05.

For confidence coefficient 95, @= 05 and &/2 = 025. From Table IV, Appendix A
Za2s = 196. The confidence interval is:

74£1.96, % = 74 09> (65, 83)

For confidence coefficient 99, a'=_01 and af2 = 005. From Table IV, Appendix A,
Zots =2.58. The confidence interval i:

Przgn B = 7ax258 %: 74+ 11> (63, 85)

Ptz




8.80
(5 points) “Made in the USA” survey. Refer to the Journal of Global Business (Spring 2002) study of what “Made in the USA” means to consumers, presented in Exercise 2.13 (p. 36). Recall that 64 out of 106 randomly selected shoppers believe that “Made in the USA” means that 100% of labor and materials are from the United States. Let
[image: image50.wmf] represent the true proportion of consumers who believe “Made in the USA” means that 100% of labor and materials are from the United States.

a. Calculate a point estimate for p.

b. A claim is made that p = .70. Set up the null and alternative hypothesis to test this claim.

c. Calculate the test statistic for the test you carried out in part b.

d. Find the rejection region for the test if a = .01

e. Use the results from c and d to draw the appropriate conclusion.

[image: image51.png]‘The point estimate forp1s p

Hy: p=.70
He p=.10

b-py _604-70

Pty [7(3)
n 106
‘The rejection region requires a/2 = 01/2 = 005 in each tail of the z distribution. From

‘Table IV, Appendix Az 05 = 2.58. The rejection region is z < ~2.58 or z > 2.58.

‘The test statistic is z =

In order for the inference to be valid, the sample size must be large enough. The sample
size is large enough if both np, and nq are greater than or equal fo 15.

npy=106(.70) = 74.2 and ng, = 106(1 — .70) = 106(.30) = 31.8. Since both of these
values are greater than 15, the sample size i large enough to use the normal

approximation.
Since the observed value of the fest satistic does not fall in the rejection region

(2=-2.16 £ ~2.58). Hy is not tejected. There is insufficient evidence to indicate the
proportion of consumers who believe “Made in the USA” means 100% of labor and.
‘matesials are from the United States is different from .70 at a'= 01.




8.95
(5 points) Suppose you want to test 
[image: image52.wmf] using against 
[image: image53.wmf] using a = .05. The population in question is normally distributed with standard deviation 120. A random sample of size
[image: image54.wmf] = 36 will be used.

a. Sketch the sampling distribution of
[image: image55.wmf], assuming that 
[image: image56.wmf] is true.

b. Find the value of 
[image: image57.wmf], that value of 
[image: image58.wmf] above which the null hypothesis will be rejected. Indicate the rejection region on your graph of part a. Shade the area above the rejection region and labeled it a. 

c. On your graph of part a, sketch the sampling distribution of 
[image: image59.wmf] if m = 1,020. Shade the area under this distribution which corresponds to the probability that
[image: image60.wmf] falls in the nonrejection region when m = 1,020. Label this area . 

d. Find b.
e. Compute the power of this test for detecting the alternative 
[image: image61.wmf]
8.95

(a)

(b) 1,032.9

(c)

(d) .7422

(e) .2578

Extra solutions for 8.98
[image: image62.png]50 and

/n =20/\64 =25

‘The rejection region requites =10 in the lower tail of the z distribution. From Table
TV, Appendix A. z30=1.28. The rejection region is z < —1.28.

898 a  From Exercise 8.97. we know s =

=.5+.3106 = 8106
(from Table IV, Appendix A)

For =47, f= P(X > 468) p( M]

P(z>-08)
5+.0319= 5319





[image: image63.png]For =45, f=P(¥

For u=43, f=P(¥

For u=41, f=P(X >468)= Plz>—— | =P(z>232)

=.5-.4898= 0102

L e e

From the graph, when 1= 48. £~ .67.

For =49, Power=1- f=

- 8106=.1894
For =47, Power =1 - f=1- 5319 = 4681
For 4=45, Power =1 - f=1- 2358 = 7642
For 4=43, Power =1 - f=1- 0643 = 9357

For u=41, Power=1- f=

—.0102=.9898




[image: image64.png]T T B ]

‘The power decreases as  inereases, while the value of fincreases as y increases (or
gets closer to 1= 50).

‘The frther sris from 4= 50, the larger the power and the smaller the value of 4. This
indicates the probability of rejecting Ho when 1 gets further from i (power) increases.
‘The probability of accepting Ho when u gets further from i (£) decreases. The further
Jugets from 4, the smaller the chances of making an incorrect decision.




8.111
(2 points) Refer to Exercise 8.110. Suppose we had 
[image: image65.wmf], 
[image: image66.wmf] = 9.4, and 
[image: image67.wmf] = 1.84.

a.    Test the null hypothesis 
[image: image68.wmf] against the alternative 
[image: image69.wmf]
8.111
(a) X2 = 182.16, reject null hypothesis

8.113
(3 points) Latex allergy in health-care workers. Refer to the Current Allergy & Clinical Immunology (March 2004) study of n = 46 hospital employees who were diagnosed with a latex allergy from exposure to the powder on laex gloves, presented in Exercise 8.26 (p. 364). Recall that the number of latex gloves used per week by the sampled workers is summarized as follows: 
[image: image70.wmf] = 19.3 and 
[image: image71.wmf] = 11.9. Let 
[image: image72.wmf] represent the variance in the number of latex gloves used per week by all hospital employees. Consider testing 
[image: image73.wmf] against 
[image: image74.wmf].

a. Give the rejection region for the test at a significance level of a = .01.

b. Calculate the value of the test statistic.

c. Use the results from parts a and b to draw the appropriate conclusion.

8.113
(a) X2 < 20.7065 or X2 > 66.7659

(b) X2 = 63.72

(c) do not reject the null hypothesis

Extra solutions for the 8.131 & 136
8.131

(a) x2 = 63.48, reject null hypothesis

(b) x2 = 63.48, reject Ho
[image: image75.png]8136 In order for the mference to be valid, the sample size must be large enough. The sample size
i large enough if both rp, and ng, are greater than or equal fo 15

npo=100(.5) =50 and ngo=100(1 ~5) =100(.5) = 50. Since both of these values are
greater than 15, the sample size is large enough to use the normal approximation.

To determine if more than half of all Diet Coke drinkers prefer Diet Pepsi, we test:

Hy p=5
Hyp>5

P—py _56-5 =120
N EO)
n 100
The rejection region requies =05 in the upper tail of the z distribution. From Table IV,
Appendix A, o5 = 1.645. The rejection region is z > 1.645.

The test statistic is

Since the observed value of the test statistic does not fall in the rejection region (=120 »
1.645), Hy is not tejected. There is insufficient evidence to indicate that more than half of all
Diet Coke drinkers prefer Diet Pepsi at a= 05.

Since Ho was not rejected, there is no evidence that Diet Coke drinkers prefer Dict Pepsi




Total points: 56
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