MATH 108 06FA Final Exam, 16Dec2006: p. 61
/
Name:
K E Y

Trinity Western University
Student ID:


“Do not be anxious about anything, but in everything, by prayer and petition, within thanksgiving, present your requests to God.”

-- Philippians 4:6
· Please show all your work!  No partial credit will be given for incorrect answers with no work shown.  Please draw a box around your final answer.

· Calculators are required.  No notes, text, laptops, PDAs, or electronic dictionaries.
Cell phones should be muted and left in your pocket or bag.

· Tables 3, 4, 6 (partial), 7, 9, 10 (partial) are stapled to the back of this exam.

Total marks: 105 (will be counted out of 100)

(1) From a sample of 25 babies, the mean birth weight of premature babies was estimated to be 4.8 lbs, plus or minus 1.6lbs, with 90% confidence.

(a) True or False (circle one): We are only 90% sure that the mean birth weight of these 25 babies is within the given interval.
False [1]
(b) True or False (circle one): If we take another sample of 25 premature babies, there is a 90% probability that the mean birth weight of that sample lies within the given interval.
 False [1]
(c) True or False (circle one): We are only 90% sure that the mean birth weight of all premature babies is within the given interval.
True [1]
(d) True or False (circle one): 90% of all premature babies will have a birth weight within the given interval.
False [1]
(2) You suspect that a particular die (singular of “dice”) is biased, so you roll it 120 times; the results are shown below.

	Die value
	1
	2
	3
	4
	5
	6

	Frequency
	28
	26
	17
	14
	13
	22


(a) State the null hypothesis and alternative hypothesis.
[3]
H0: Pr(1) = Pr(2) = Pr(3) = Pr(4) = Pr(5) = Pr(6) = 1/6:
probabilities all equal
HA: Pr(i) not all equal
(b) Perform an appropriate statistical test and bracket a p-value.
[5]
Chi-sq = 9.9, df=5: 0.05 < p < 0.10
(p =~ 0.078)




(c) Make a conclusion at alpha=0.10, in the context of the experiment.
[2]
Reject H0: the die is biased.

(3)  Researchers gave androstenedione (andro) to one group of men and a placebo to a control group of men, and measured the increase in “lat pulldown” strength (in pounds) of each subject after 4 weeks.  We wish to determine whether andro increases strength.  The raw data are as follows:

Andro:  6, 12, 17, 17, 20, 26, 32, 38, 42
(n=9, mean=23.33, SD=12.07)
Control:  9, 14, 14, 14, 16, 19, 21, 27
(n=8, mean=16.75, SD=5.50)

(a) State the null and alternative hypotheses both in symbols and in words.
[3]
H0: μA ≤ μC: andro does not increase strength
HA: μA > μC: andro does increase strength

(b) Calculate the standard error of the difference in sample means.
[2]
SE = sqrt(12.072 / 9 + 5.502 / 8) =~ 4.469


(c) Estimate (bracket) a p-value for this hypothesis test, using a t-test.  Use df=9.
[3]
t = (23.33-16.75)/4.47 =~ 1.473
Table 4 (df=9, one-tailed): 0.05 < p < 0.10
(p =~ 0.0874)


(d) State the conclusion of the t-test at a level of significance of α=0.10, and interpret this conclusion in the context of the andro experiment.
[3]
Reject H0:
Andro is correlated with increased lat-pulldown strength in this study.


(e) Discuss whether the t-test is appropriate for this experiment.
[2]
The sample size is rather small, so it’s hard to tell whether
the populations are normal, but the andro group
appears to have a long tail to the right.  The t-test is not very
good with such a low sample size.

(f) Now, use the Wilcoxon-Mann-Whitney test to bracket (estimate) a p-value for the same hypothesis test.
[4]
KA = 48, KC = 24
Table 6 (n=9, n’=8, one-tailed): p > 0.10



(g) State the conclusion of the Wilcoxon-Mann-Whitney test at a level of significance of α=0.10, and interpret this conclusion in the context of the experiment.
[3]
Fail to reject H0::
At α=0.10, there is insufficient evidence to show that andro
is correlated with increased lat-pulldown strength.
(h) Discuss whether the Wilcoxon-Mann-Whitney test is appropriate for this experiment.
[2]
The sample size is still small, but at least the WMW test doesn’t
rely on normality.  WMW is reasonably applicable; it is more conservative than the t-test here, so it fails to reject H0.

(4) 12% of students at a particular university are nursing students.  30% of those nursing students have brown hair.

(a) If there are 81 brown-haired nursing students, how many students are there total at this university?
[3]
2250

(b) At this university, is being a nursing student independent of having brown hair?  Circle: (yes) / (no) / (not enough information) and explain your answer.
[3]
Not enough information:
we need, e.g., the percentage of all students who have brown hair.



(5) A driving simulation evaluated whether drivers would steer around an unexpected roadblock or stop for it.  50 drivers were tested, but the sample size was too small, so each driver repeated the experiment five times, for a total of 250 observations.  The results are that drivers steered around the roadblock in 141 observations, and stopped for it in 109 observations.

(a) Perform a chi-squared goodness-of-fit test and bracket a p-value.
[4]
Chi-sq = (141-125)2/125 + (109-125)2/125 =~ 4.096, 
df=1: 0.02 < p < 0.05 (p =~ 0.043)





(b) Is this chi-squared test valid?  Why or why not?
[3]
No; observations not independent!  5 observations per driver.



(6) Captopril is a drug designed to lower stystolic blood pressure.  We wish to test this claim.  When subjects were tested with this drug, their systolic blood pressure readings (in mm of mercury) were measured before and after the drug was taken, with the results given in the table at right.

	Subj
	Before
	After
	Diff

	1
	165
	155
	10

	2
	124
	130
	-6

	3
	154
	142
	12

	4
	170
	167
	3

	5
	162
	148
	14

	6
	153
	144
	9

	7
	180
	172
	8

	8
	128
	138
	-10

	9
	125
	125
	0

	10
	155
	145
	10

	11
	132
	130
	2

	12
	150
	137
	13

	Mean
	149.8
	144.4
	5.42

	SD
	18.65
	14.43
	7.69


(a) .State the null and alternative hypotheses both in symbols and in words.
[2]
H0: μd ≤ 0: no decrease in BP
HA: μd > 0: captopril lowered BP




(b) Is captopril effective?  Use a t-test to answer the question: find (bracket) the p-value.
[4]
SEd = 7.69/sqrt(12) =~ 2.22
 t-score = 5.42/2.22 =~ 2.44
Table4 (df=11, one-tailed): 0.01 < p < 0.02
(p =~ 0.0164)




(c) State the conclusion to the t-test, using α=0.02.
[1]
Reject H0


(d) Interpret this conclusion in the context of the blood pressure experiment.
[2]
Captopril is effective in lowering blood pressure

(e) Now use a sign-test to test the same claim: find (bracket) the p-value.
[4]
N+ = 9, N- = 2
Table7 (n=11, one-tailed): 0.025 < p < 0.05 



(f) State the conclusion to the sign test, using α=0.02.
[1]
Fail to reject H0


(g) Interpret this conclusion in the context of the blood pressure experiment.
[2]
There is insufficient evidence to show that
captopril is effective in lowering blood pressure

(7) Biologists studied the relationship between embryonic heart rate and egg mass for 20 species of birds.  They found that heart rate, Y, has a linear relationship with the logarithm (base 10) of egg mass, X.  The data are given in the following table.

	Species
	Egg mass (g)
	log (mass): X
	Heart Rate Y (bpm)
	(X-Xbar)2
	(Y-Ybar)2
	(X-Xbar)*
(Y-Ybar)

	Brown-eared bulbul
	6.4
	0.806
	333
	0.2317
	1350.56
	-17.6905

	Domestic pigeon
	17.1
	1.233
	247
	0.0030
	390.06
	-1.0739

	Fantail pigeon
	19.7
	1.294
	267
	0.0000
	95.06
	0.0646

	Homing pigeon
	19.8
	1.297
	230
	0.0001
	0.0625
	-0.0024

	Barn owl
	20.1
	1.303
	219
	0.0002
	410.06
	-0.3164

	Crow
	20.5
	1.312
	297
	0.0006
	95.06
	0.2401

	Cattle egret
	27.5
	1.439
	251
	0.0230
	410.06
	-3.0704

	Lanner falcon
	41.2
	1.615
	242
	0.1073
	1242.56
	-11.5488

	Mean
	9.94
	0.690
	311
	
	
	

	Sum
	
	
	
	0.3660
	3993.50
	-33.3978


(a) Find the best-fit regression line.
[3]
Y = 377.73 – 91.25 X


(b) Interpret the slope of the regression line in the context of this study.
[3]
For every tenfold increase in egg mass,
the embryonic heart rate decreases by 91.25 bpm.

(c) Interpret the Y-intercept of the regression line in the context of this study.  What unit is it in (grams, metres, bpm, etc.)?
[3]
The y-intercept of the line is the embryonic heart rate in bpm
for an egg of mass 1g (log mass = 0).

(d) Calculate the predicted heart rates and residuals for the first two bird species.
[4]
Brown-eared bulbul: yhat = 300.42, residual = -32.58
Domestic pigeon: yhat = 261.45, residual = 14.45


(e) The residual sum of squares is 945.88.  Calculate sY|X and specify its units.
[3]
12.56 bpm


(f) Interpret the value of  sY|X in the context of this study.
[3]
For any given egg mass, the standard deviation
of embryonic heart rate is 12.56 bpm.
(g) Calculate the correlation coefficient r.
[3]
-0.8736



(h) Calculate r2 and interpret its value in the context of this study.
[3]
r2 = 0.7631 means that about 76.31% of the variability
in embryonic heart rate is explained by the linear regression model.



(8) In a study of balloon angioplasty, patients with coronary artery disease were randomly assigned to one of four treatment groups: placebo, probucol, multivitamins, or probucol together with multivitamins.  Balloon angioplasty was performed on each of the patients.  Later, “minimal luminal diameter” (a measurement of how well the angioplasty did in dilating the artery) was recorded for each of the patients.  

(a) Complete the following ANOVA table.
[5]
	
	df
	SS
	MS

	Between
	3
	10.25
	3.4167

	Within
	137
	173.04
	1.2631

	Total
	140
	183.29
	(N/A)


(b) State the null and alternative hypotheses in both symbols and words.
[3]
H0: μ1 = μ2 = μ3 = μ4 : 
the average minimal luminal diameter is the same for all four groups
HA: μ not all equal :
the average minimal luminal diameters for the four groups are not all the same
(c) Perform an appropriate statistical test and bracket a p-value.
[5]
F = 2.705
top df = 3, bottom df = 140:
0.02 < p < 0.05
(p =~ 0.0479)



(d) Draw a conclusion using alpha=0.05, and interpret your conclusion in the context of the study.
[2]
Reject H0: The average minimal luminal diameters
for the four treatment groups are not all the same






