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“But if any of you lacks wisdom, let him ask of God,
who gives to all generously and without reproach,
and it will be given to him.”

-- James 1:5
· 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 permitted, but no notes, text, laptops, PDAs, or electronic dictionaries.  Cell phones should be muted and left in your pocket or bag.

· Tables 3,4,6,7,9 are attached to the back.  You may detach them for your reference.

Total marks: 70

(1) A patient comes under your care with a suspected brain tumour.  You need to decide whether to order an expensive MRI scan to determine whether there is a tumour, or to withhold the MRI and hope the symptoms go away.  MRIs without contrast agent are not known to have serious adverse side effects.
(For argument’s sake, let’s consider these as your only two options.)

(a) State the null and alternative hypotheses for your decision.  Which is the “safer” route to take? 
[2]
Safer to get more diagnostics: do the MRI
H​0: MRI, HA: no MRI
(b) Given your hypotheses above, what would a Type I error mean?  Type II?
[2]
Type I: no MRI, patient has undiagnosed/untreated tumour, dies
Type II: MRI but no tumour; unnecessary cost



(2) A research article reports that it has estimated the average BMI (body mass index) of Canadian women to be 24.8 +/- 1.2 (units are kg/m2), with 95% confidence.  Their sample size was 25,000.  On the basis of this data and their assumptions, mark each of the following statements as either True or False.
[6]
(a) 95% of the 25,000 women in the study have BMI within the interval.
False
(b) A random Canadian woman has a 95% chance of having a BMI within the interval.
False
(c) A reasonable 99% confidence interval is 24.8 +/- 0.57.
False
(d) Increasing the sample size to 100,000 could shrink the 95% confidence interval to half the width.
True
(e) The average BMI of Canadian women cannot possibly be exactly 27.0 kg/m2.
F
(f) There is a 5% chance that the average BMI of Canadian women is less than 23.6 kg/m2 or more than 26.0 kg/m2.
True
(3) Are teen smokers predominantly male?  To probe this question, a sample of 200 teenagers who regularly smoke was gathered, and the ratio of male to female examined.

(a) What is the population in question?
[1]
Teen smokers

(b) What variable(s) are being measured?  What are their levels of measurement?
[2]
Gender (categorical)

(c) Phrase the null and alternate hypotheses, both in words and in symbols.  What is the appropriate statistical test to conduct?
[3]
H0: not predominantly male, P(M) ≤ ½
HA: predominantly male, P(M) > ½
Chi-squared test.

(d) Is the test 1-tailed, 2-tailed, or omnibus (“all directions”, an extension of 2-tailed)? Why?
[1]
1-tailed: are males more than females, question is directional.

(e) The data are that 113 of the teens were male; 87 were female.  Calculate the test statistic and bracket the p-value.
[5]
Chi-squared = (113-100)2/100 + (87-100)2/100 = 3.38
T9 (df=1) 2-tailed: 0.05 < p < 0.10, so 1-tailed: 0.025 < p < 0.05
(computer gives exact p=0.033)


(f) State your conclusion and interpret it in the context of the original research question.
[2]
Reject H0: Yes, these teen smokers are predominantly male.

(4) Are hospital emergency rooms in BC busier than those in Ontario (ON)?  The average number of ER visits per day was measured for a small number of hospitals from each province.

(a) What is the population in question?
[1]
Hospitals in Canada

(b) What is the predictor (IV, independent variable) in this study?  What is the outcome variable (DV, dependent variable)?  What are their levels of measurement?
[2]
IV: province (categorical).  DV: ER visits/day (continuous)

(c) Phrase the null and alternate hypotheses, both in words and in symbols.  What is the appropriate test to conduct?
[3]
H0: ERs in BC are no busier than in ON (μBC ≤ μON)
HA: ERs in BC are busier than in ON (μBC > μON)
T-test on independent groups, or WMW.

(d) The data: ER visits per day in BC: 189, 194, 142, 183, 137 (μ=169, SD=27.27).
ER visits per day in ON: 260, 126, 135, 71, 141, 71 (μ=134, SD=69.18).
(These are actual data, albeit from a biased sampling!)  Use df=9.
Use an appropriate parametric test and bracket a p-value.
[6]
μBC = 169,  μON = 134
SEBC = 12.19, SEON = 28.24
SE = 30.76 ( t = 1.14
(df=9) 1-tailed: 0.10 < p < 0.20
(computer gives exact p=0.16)

(e) State your conclusion and interpret it in the context of the original research question.
[2]
Fail to reject H0: Insufficient evidence to show BC ERs are busier than ON.

(f) Now try an appropriate non-parametric test and bracket a p-value.
[4]
WMW: KBC=24, KON=6, n=6,5
1-tailed: .05 < p < .10


(g) State your conclusion and interpret it in the context of the original research question.
[2]
Fail to reject H0: insufficient evidence to show BC ERs are busier than ON.

(h) In your opinion, which test is more applicable to this data?  Why?  Do the data meet the assumption of parametricity?
[3]
WMW is better: small sample size plus data do not look normal --
big outlier in ON (260) [that’s Scarborough Hospital in east Toronto;
which has over 95,000 ER visits per year!]

(5) Do prospective surgery patients feel less anxious after a doctor has explained the surgery procedure to them?  Eight patients were asked how anxious they felt both before and after the doctor’s explanation; they used a 5-point scale where 1=”not anxious at all” and 5=”very anxious” (this is called a Likert scale).

(a) What is the population in question?
[1]
Prospective surgery patients

(b) What is the predictor (IV, independent variable) in this study?  What is the outcome variable (DV, dependent variable)?  What are their levels of measurement?
[3]
IV: Time (before/after) (categorical).  DV: anxiety (continuous)

(c) Phrase the null and alternate hypotheses, both in words and in symbols.  What is the appropriate test to conduct?
[3]
H0: anxiety does not decrease (μd ≥ 0, using after-before)
HA: anxiety decreases (μd < 0)
Pairwise t-test, or sign test.

(d) The data (this is made-up data):
	
	
	
	
	
	
	
	
	
	Mean
	SD

	Before:
	3
	3
	4
	2
	5
	3
	5
	4
	3.63
	1.06

	After:
	1
	2
	2
	2
	4
	4
	3
	1
	2.38
	1.19

	
	
	
	
	
	
	
	
	
	
	


Use an appropriate test and bracket a p-value.
[5]
μd = 1.25, sd = 1.28
SEd = 0.45, t = 2.76
(df=7) 1-tailed: 0.01 < p < 0.02
(computer gives exact p=0.014)

(e) State your conclusion and interpret it in the context of the original research question.
[2]
Reject H0: anxiety level decreases after doctor explains.

(f) Now try an appropriate non-parametric test and bracket a p-value.
[4]
Sign: N-=6, N+=1, Bs=6, nd=7
1-tailed: .05 < p < .10


(g) State your conclusion and interpret it in the context of the original research question.
[2]
Fail to reject H0: anxiety level does not decrease

(h) In your opinion, which test is more applicable to this data?  Why?  Do the data meet the assumption of parametricity?
[3]
t-test is better, more sensitive: no obvious problems with normality.
Sign test ignores the fact that some pairs indicate strong decrease
in anxiety level.































