STAT 3332 Statistics for Life Sciences
Fall 2007 — Final Examination — 11/29/07

e Do not turn in the question sheets. Only the answer sheet will be accepted.

e There are 32 questions. Total points 100: 3 per question, and 4 for printing name.

o Allotted time: 120 minutes.

e For each question, choose or give the best answer. Explanations (clearly indicating for which question)
provided neatly on the front or back of the answer sheet may count for partial credit if needed.

1. The sample space of outcomes for 3 tosses of a coin is
S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}.
For the two events A = {HHH, HHT, THT} and B = {THT,TTT} in S,

AﬂB:{THT} (B) AUB =0 (C)A=B D)B=S

2. (Continuation) Let P(s) be any probability function on the outcomes s in S, and define the random
variable X (s) = number of Heads in outcome s. The induced probability P(X = 2) is given by

P(HHT) + P(HTH) + P(THH)
(B) P(HTT) + P(HTH) + P(HHH)
(C) P(HTT) + P(THT) + P(TTT)

3. Let random variable X have a continuous probability distribution with density function f(x). Then
P(-20< X < —10) =

(A) f(=20) - f(~10) [0 f(@)da (©) [, f(x)da (D) f(=20)/f(~10)
4. (Continuation) And P(X =0) =
(A) f(0) (B) 1 (C)]0 (D) 1/2

5. For the following data set of 9 values listed in increasing order, give the median.

—12 4 23 50 2,999 12,021 56,001 100,000

6. (Continuation) Adding the constant ¢ = 5 to each value in this data set adds 5 to the

(A) median  (B) mean (C) 3rd quartile | (D) |all of these

7. Suppose that an animal’s genome has 30,000 genes, each independently having a very small chance
of experiencing a mutation today. Then the mean number of mutations occurring today is

(A) n+p = 30,003 (B) np? = 0.0003 np =3

8. A bozxplot uses the

1
10,000

(A) standard deviation  (B) 10th percentile (C) 90th percentile | (D) | none of these

9. Let events A, B, and C have respective probabilities 1/2, 1/3, and 1/4, and let AN B, BNC, and ANC
have respective probabilities 1/5, 1/7, and 1/8. Which two events are independent?

(A) A and B (B) B and C Aand C

10. If 20 patients in a study report that they experienced angina in the past week, in how many ways can 3
different patients be chosen from this group for further examination this morning?

(A) 2 (B)| 2%, (C) & (D) 20 x 3




11. Suppose that independent random samples from two distributions ' and G are
From F: 8 20 21 27 42
From G: 19 26 28 60 61
For testing Hy : F' = G, the Wilcozon rank sum test statistic W is
(A) 8+ 20421 + 27+ 42
(B) 14+3+4+6+8

(C)  (1+3+4+6+8) —(2+5+7+9+10)

12. In an opthalmology study of an eye drop, each participant randomly received either the active drug
(A) or a placebo (P) in the left (L) eye and the other of (A) and (P) in the right (R) eye. Effectiveness
was scored for each eye of each participant. To test the hypothesis of no difference between treatment and
placebo, one may apply a one-sample test in this problem by computing for each participant the difference

(A)L-R (B)L-A (C)L-P A—P (E) A—R

13. Cardiovascular Disease. Suppose for a population of persons it is known that

P(person is hypertensive) = .02,
P(person is normal) = .98,
P(chest pain | hypertensive) = .10,
P(chest pain | normal) = .05.

Then the probability that a randomly selected person both is normal and has chest pain is

(A) .10 + .05 = .15 (B) |.98 x .05 = .049 (C) .98

14. (Continuation) The conditional probability P(hypertensive | chest pain) is

-98x.05 -98x.02 .10x.02
(A) .98><.05~>4<~.02><.10 (B) .98><.02~>4<~.05><.10 (C) .10><.02j~.05><.98

15. For the discrete probability distribution

z | 0 1 2 3 4 5
p(x) | 0.10 0.15 0.25 0.25 0.15 0.10

the expected value E(X) is
142434445
(A) Lt2Eatat

(B) 1x0.1542%0.2543%x0.2544x0.1545x0.10
5

1x0.154+2%x0.25+3x0.25+4x0.154+5 x 0.10

16. For sampling from any population with mean p and variance o2, the standardized sample mean f/?/%

(A) has mean 0

(B) has variance 1

(C) has approximately a standard normal distribution
(D) | satisfies each of (A), (B), (C)
(E) satisfies none of (A), (B), (C)

17. The probability distribution for the number of successes in 4 independent success-failure trials with
success probability 1/4 is the binomial(4, 1/4) distribution:

z |0 1 2 3 4
8L 108 54 12 1
P(x) | 556 236 256 256 756

Given that at least 2 successes occur in the 4 trials, what is the conditional probability that the number of
successes is exactly 27

(A) 0 (B) 35 (©) | 55 (D) 53+ (E) o0




18. In hypothesis testing at level of significance o = .05 using a p-value, the hypothesis Hy would be rejected
if

(A) p-value = 0.235  (B) p-value = 0.072 p-value = 0.049

19. Consider testing Ho : u = 133 (my age at death, in years) versus Hy : u > 133 with o unknown, based
on the sample mean X and the sample standard deviation s for a sample of size n = 100. To compute the

p-value we need to use the Hy-distribution of {7118’3 The needed distribution is

t with 99 degrees of freedom (B) N(0,1) (C) chi-square with 99 degrees of freedom

20. A hypothesis about pu; — pe is to be tested based on X1 — X5 and sample variances s% and s% from
independent samples of equal size n from N(u1,0%) and N(p2,03), with 07 and o3 unknown. A p-value
would be based on the ¢ distribution with degrees of freedom given by

(A) 2(n—1) Satterthwaite’s approximation (C) Normal approximation

21. For sampling of size 100 from N (i, 25), with sample mean X and sample standard deviation s, a 95%
confidence interval for p is given by

(A)X =+ s (B) X + 1.96 % (C) X =+ to9,0.975 5 X + 1.96 2

22. For sampling of size 30 from any population with mean ; and variance o2, the sample variance s? =

(29)71 3% (X; — X)? has mean E(s?) =

(A) u (B) p + 1.960 (C) < (D) 02

23. Consider two independent samples of equal size n from populations with possibly differing means p; and

2 but equal variance o2 = 25. Using the respective sample variances s? and s3, the best estimator of o2 is
A2
g~ =

(A) —SfJQFSg (B) max{s?, 53} (©) i + é (D) min{s{, s3} (E) /51 x 53

24. Consider categorical data in the 3 x 2 contingency table (with row totals, column totals, and the grand
total shown in bold)

19 | 14 9 || 42
5| 10 6 (| 21

(242415 ] 63 |

For the (1,2) cell with observed count O15 = 14, the estimated expected count is Elg =

24442 24—-42 24x42
14 63 63 63 63

25. (Continuation) For testing homogeneity or independence, the test statistic Y ..;s(Oij — Eij)Q / El-j has
approximate distribution chi square with degrees of freedom (encircle)

6-1=5 (B-1)x(2-1)=2] 0 6 63

26. (Continuation) If the row and column totals are random with the total sample size (63) fixed, the

. (0ij—Eij)? .
statistic ) ., —25—2— may be used for testing
ij

(A) homogeneity of 3 populations (B) | independence of 2 variables (C) normality

27. Random numbers are used in statistics for

(A) selection of sample units from a population

(B) avoiding of bias in assigning patients to study groups

both of (A), (B)

(D) none of (A), (B)




28. The linear regression model for the relation between X and Y is described by
(A)Y = a+ X + ¢ with E(e) = 0.
B)EY|X=2)=a+pz

both of these

(D) neither of these

29. From a set of hematologic data for patients with aplastic anemia, a regression line relating number of
lymphocytes (per mm?) (Y) to % reticulocytes (X) was fitted:

Y = 2000 + 100X.

For two subjects whose % reticulocytes differ by 5, by how much do their numbers of lymphocytes differ, on
the average?

(A) 0 500 (C) 1000 (D) 2500

30. The correlation between X and Y, pxy = Cov(X,Y)/oxoy = E[(X — ux)(Y — py)]/oxoy,
(A) lies between —1 and +1

(B) measures linearity in the relationship

(C) measures dependence in the relationship
(D) | each of (A), (B), and (C) is true
(E) none of (A), (B), and (C) is true

31. In fitting a linear regression model E(Y | X = z) = a + Sz by least squares with data (X;,Y;), the
estimates of & and ( are chosen to minimize

(A) the sum of squared fitted values {}/}1, 1<i<n}
the sum of squared residuals {Y; — }/}i, 1<i<n}

(C) the sum of squared deviations {Y; —Y,1 <i <n}

32. For measuring the goodness of fit of a linear regression model, one may use

(A) The square of the sample correlation

(B) The ratio of the sum of squares for regression to the total sum of squares

Both (A) and (B)

(D) Neither (A) nor (B)

e When you are finished, please hand in only the answer sheet.
e KEEP THE QUESTION SHEETS.

e Please depart quietly, and leave the vicinity before discussing the test.

Thank you for your attention to these details.



