Spring ’10 – Exam 1
1.  P( -2.05 < Z < -1.56) = P(Z < -1.56) – P(Z < -2.05) = 0.0594 – 0.0202 = 0.0392
2.  An unbiased estimator has the same center, µX, as the parent population.  The sample size has no effect on whether a statistic is biased or not.  We must have random samples if we want unbiased estimators.  (The shape and spread of a distribution ARE affected by the sample size, n.)

3. A.  False because 2 distributions can have the same 5-Number Summaries but different shapes.
B.  False, although it is true that the uniform cannot have outliers, there are many even skewed distributions that don’t have outliers.
C.  On the whole, the smaller the IQR, the smaller the standard deviation, given the distributions have the same sample size.  s = sqrt(sum(x-xbar)/(n-1))

4.  5 Number Summaries for the histogram are 0, 2, 2 or 3, 3, 6.  Note:  Q3+1.5*IQR=3+1.5(3-2)=4.5, so at least 6 is an outlier.

5.  P(X > 20) = P(Z > (20-15)/4) = 1 - P(Z < 1.25) = 1 – 0.8944 = 0.1056

6.  A. wrong because n affects the distribution.  A different n at least makes a different spread.
B.  The population mean, µ, is a fixed value.  It, therefore, has no distribution.
C and D.  It is never the distribution of the samples!
E. right

7.  think shift and scale changes.  The mean is affected by both, but the sd is only affected by the scale.  
     µY = (55)/5 + 20 = 31,  Y = 10/5 = 2

8.  multiplying by 3 is a scale change.  Scale changes affect both locations and spreads.  Z-scores are NOT affected by either shift or scale changes.  Z-scores, however, are affected by outliers.
1, 2, 3, 4, 5:  3 has a z-score = 0, 1, 2, 3, 4, 10:  3’s z-score < 0
If the question had been about outliers, B and C would be true.

9.  P(7 < Xbar4 < 20) = P(Z < (20-13)/5) – P(Z < (7-13)/5) = P(Z < 1.4) – P(Z < -1.2) = 0.9192 – 0.1151 = 0.8041

10.  jack, z = (82-75)/6 = 1.17, jill, z = (80-72)/8 = 1

11. skewed left mean < median, more than 50% > mean, meaning the z-scores are above 0.

12. X ~ N(5, 82), Y ~ N(9, 162), X-Y ~ N(5-9, sqrt(82+162)2)

13. A. mean = median  symmetric
      B. YES, this is why we have the normal quantile plot
      C.  A distribution can be symmetric without being normal (see Quiz 1).

14. P(a < X < b) = P(X < b) – P(X < a)

15. X ~ N(25, 92) so Xbar16 ~ N(25, (9/4)2)  BUT we don’t know that X is Normal and since n = 16, we can’t apply the CLT

16. Sample from one pop with µ and , then the distribution of Xbarn would have the same mean, µ with sd = /sqrt(n)

17.  X~N(4, 32), P(X > x?) = 0.20 = 1-P(Z<(x?-4)/3),  P(Z < z?) = 0.8  z? = 0.84, x? = 4 + (0.84)3 = 6.52

18. (-18.72, -16.06, -13.98, -11.08,18.95),  IQR = -11.08 – (-16.06) = 4.98, 1.5*4.98 = 7.47
Q3 = -11.08, -11.08 + 7.47 = -3.61, Q1= -16.06, -16.06 – 7.47 = -23.53

19.  A. yes, B. no, only if n is large enough, C. no, only if the sample was random (and nothing else biased the data)

20.  look at page 13 and 14 in the notes and PUT AN EXAMPLE ON YOUR FORMULA SHEET 
