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1. A student has a class which is supposed to end at 10:00 am and another which is supposed to
begin at 10:10 am. Suppose that the actual ending time of the 10 am class is a normally g, 8
distributed random variable X, with mean 10:02 and standard deviation 1.5 min, and that the 2
starting time of the next class is also a normally distributed random variable X; with mean 10:10 P
and standard deviation 1 min. Suppose also that the time necessary to get from one classroom to 4
the other is a normally distributed random vatiable X, with mean 6 min and standard deviation 1 X
min. Assume independence of Xy, Xz, and X, what is the probability that the student makes it to A
the second class before the lecture starts? (1.5 pts) o H
2. Using a long rod which has length p, you are going to lay out a square plot in which the length ;}

of each side is p. Thus the area of the plot will be pu*. However, you don’t know the value of p, =
so you decide to make » independent measurements X, X3, ... , X, of the length. Assume that
each X; has mean p (unbiased measurements) and variance o2,

a. Show that X?is not an unbiased estimator for p*. (10 pts) -

b. For what value of k is the estimator X? — ks® unbiased for u*? (10 pts)

3. A paper reported that under conditions of the desegregation plan to be implemented, any
students who travel more than 45 min one way on a bus would be required to have only three
years of integrated schooling, while those traveling at most 45 min would face a five-year
requirement. Suppose that travel time between two particular locations is normal, and that a
random sample of 20 travel times yields observations

473 44.1 44.5 43.7 46.2 453 47.0 42.5 41.9 47.6
47.1 45.8 45.7 47.8 46.6 44,2 47.2 43.6 46.5 45.9

Does this data indicate that only three years of integrated schoolmg is required? Use o = 0.1.
(15 pts)

4. In an experiment to investigate the performance of four different brands of sparkplugs intended
~ for use on a 125-cc two-stroke motorcycle, five plugs of each brand were tested and the number
of m.glt:s (at a constant speed) until failure was observed. The partlal ANOVA table for the data

appeam below Fill in the missing entries, state the relevant hypotheses, and carry out a test. Use
o =0.05." (15 pts)

Source d.f.  Sum of squares Mean square  F-value
Brand 5

Error ~ ' 235,419.04

Total .' 310,500.76

5. In an experiment to study the linear relationship between age x and vocabulary size Y for young
children (i.e., Y = S, + B,x + &), 10 children of particular ages were selected and vocabulary size
{measured by testing) was determined for each child, resulting in the following data.

{15 20 25 30 35 40 45 50 55 60 |

y: 100 250 460 890. 1210 153() 1840 2060 2300 2500

The summary statistics are B

S x, =375, %y, =13,140, ¥ x* =161.25, 3 y} = 24,050,400, }nyf = 61,055.

a. Computeﬁoand [3[. (15 pts)
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b. What would your estimate be for true average vocabulary size of all four-year-old children
in the population sampled? (5 pts)

¢. Compute a 95% confidence interval forit. (10 pts) .

d. If you were to select at random a four-year-old child from the population, what would be
“your prediction for vocabulary size of the selected ¢hild? (5 pts) '

R a1

Areas under the Normal Curve

Example:
Iz = 1.96, then
Pto z) = 0.4750 -
= [} 1.96
T 0,00 0.01 02 [ 004 b.08 0.08 0.07 T
00 | 00000 00040 00080 GU120 00160 00199 00238 00278 00310 0.0350
01 | 00388 00438 00478 00517 00557  CO0S96 00636 00575 00704 00753
0.2 0.0793 0.0832 0.0B71 0.0810 D.0848 0.0887 2.1026 0.1064 01103 01141
03 | 01178 04217 01255 01283 01331 01388 0.1406 00443 01480 01517
04 0.1554 01591 0,1628 01664 01700 01738 0772 0.7808 0.1844 01879
05 | 00915 Q1950 01985 0200 02050 02088 02123 02157 02190 02224
08 | 02257 02291 02324 0237 02389 02422 02454 02486 .. 02517 02549
07 | 02580 02611 02642 02673 02704 027 02764 027M 02829 0.2852
08 | 02881 02900 02930  0298) 02995 03023 D005 D078 0306 03133
[iX:] 03158 0.3186 0.3212 03238 0.3264 03289 0.3315 0.3340 0.3365 0.3389
1.0 0.3413 03432 0.3481 0.348% 0.3508 035 0.3554 0.3577 0.3589 0.3621
11 | 03643 03685 03888  0.370F 03729 03749 03770 03790 03810 03830
2 12 | 03843 03869 03838 0300/ 03925 03944 03962  DIBE0 03987 04015
13 04032 04049 0.4086 0.4082 D.4009 04115 04131 04147 04162 04177
- 1.4 D4192 04207 04222 0.4236 04251 0.4265 04279 0.4292 0.4308 04319
LI 15 | 04332 04345 04357 04370 04382 04304 04406 OAHB 0440 04441
. 16 | 0.4452 04463 04474 04481 Q4dDS 04505 04515 04525 04535 0.d545
17 | oa4s54 04564 Q4573 DASEY  045M1 04508 04808 04616 04525 04633
18 | 04641 04649 04658 04881 OB DAG78 04886 0.4803 04889 04705
18 04713 04719 04726 4730 04738 04744 DA750 0.4756 04767 0.4767
20 0.4772 04774 0.4783 04780 04795 {4738 {4803 04808 0.4812 04817
21 | 04820 04826 04830 04831 04838  A4B42  04B4S 04850 04854  0.4657
22 | 04861 04864  04863.% O04B7Y 04875  04E78 04881 04884 4887  0.4890
23 | 04803 04895 04898 0490 04904  Q4BOE 04909 04911 04913 04916
24 | 04818 04920 04822 0482 04937 04920 06931 0.4932 04934 0496
25 0.4938 (.4940 4841 0.4943 04945 0.4946 0.4948 0.494% 04851 0.4952
28 0.4953 .4955 0.4956 0.4957 0.4959 0.4980 Q4861 0.4862 04963 0.4864
27 | 04965 04986 04957  0.4980 04969 - 04970  DAS7)  0A%72 04973 04974
28 | 04974 04975 04976 04977 04977 04978 04079 04979 04980 04981
20 | 048Rt 04982 04982 . 04043  Q4GB4 (04984 04085 04985 04088 0.4988
30 | 04987 04907 04987 ' 04036 04988  0.4888 04960 04960  0.4990  0.4090
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1. Suppose X ~ F(x), which is given by

0, x<0 |
3
Fx)= m, O0<x«l. P d
4 e
L, x21 *
Find E(X) and Var(X). (4%+4%) &
' &
2. Suppose X, X,, -, X, is a random sample from Ullitbtm[9,8+1]. Let ¥ =min{X,, X,,--, X,}, ;:
i
Y, =max{X,, X,,-, X,},and R=Y, -7, -
(a) Find the method of moments estimate of 8 (4%)
(b) Find the maximum likelihood estimate of & (5%)
(¢) Find the density function of R. (15%)

3. Suppose ¥,,7Y,, -+, ¥, are the order statistics of a random sample of size 5 from a continuous

population with median 8. How much confidence can be associated with the random interval
[,,Y,] as a confidence interval for 6. (10%)

4. Suppose X ~ f(x), which is given f(x)=3(x+1)* 15y (x). Find a transformation
(function), ¢, such that ¥ = ¢(X) has a pdf given by g(y)=e™ - 0.0y (V) (10%)

5. Suppose X;, X; is a random sample of size 2 from a continuous distribution having p.d.f.
f(x]6)=(1/6)e™"; x> 0. |
“..(a) Show that X is an unbiased estimator of 8. (4%)
(b)- Show that T= X; +.X; is a sufficient statistic for 6. (5%)
(c) Does T'have a complete family of distributions? Explain. (9%)
(d) Derive the minimum variance unbiased estimator of &by finding the joint distribution of T
and X; and computing a conditional expectation. (10%)

6. Suppose X, X,, -+, X, is a random sample from a rormal distribution whose mean is known fo
be 1 and whose variance ¢, is unknown. The following simple hypothesis are to be tested:
' Hyic*=2
H .0%=3
(a) Argue that among all test procedures whose type I error probability is no more than .05 the
type II error probability is minimized by a procedure which rejects /4, when

PPN 43 = (10%)
(b) Describe how you would find the value of ¢ in part (). (10%)
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