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1. An important implication of the formula for the standard error is that whenever the sample size equals two or more, the 

variability of the sampling distribution is _____ the variability of the population. ( 5 pts) 

a) equal to 

b) less than 

c) more than 

d) approximately the same as 

2. Reducing the size of the standard error produces a shrinkage in the ( 5 pts) 

a) retention region. 

b) true sampling distribution. 

c) retention region or the true sampling distribution. 

d) retention region and the true sampling distribution. 

3. Metal detectors at airports are used to determine whether passengers are carrying weapons. If the null hypothesis states 

that a passenger isn't carrying a weapon, a type II error would occur when ( 5 pts) 

a) a weapon-free passenger passes the detector without activating the alarm. 

b) a weapon-free passenger passes the detector and activates the alarm. 

c) a weapon-carrying passenger passes the detector without activating the alarm. 

d) a weapon-carrying passenger passes the detector and activates the alarm. 

4. The mean height for a population is 65 inches and the standard deviation is 3 inches. Let A and B denote the events 

described below. Is the probability of event A greater than the probability of event B? (5 pts) 

• Event A: The mean height in a random sample of 16 people is within1 inch of the population mean. 

• Event B: The mean height in a random sample of 50 people is within 1 inch of the population mean. 

a) True 

b) False 
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5. The data below consists of the test scores of 16 students. Assuming o=l3.36, determine a 95.44% confidence interval 

for the population mean. Find the requested confidence interval. ( 5 pts) 

95 74 64 93 95 73 84 65 

54 98 93 87 72 75 85 96 

a) 75.19to 84.63 

b) 53.19 to 106.63 

c) 74.76to88.12 

d) 54.72 to 108.16 

6. If the null hypothesis is false because of a large effect, the probability of a correct decision (5 pts) 

a) will be relatively large. 

b) will be relatively small. 

c) will equal one minus the level of significance. 

d) will equal one minus the probability that the null hypothesis is false. 

7. Ten years ago, at a small high school in Alabama, the mean SAT Math score of all high school students who took 

the exam was 490 with a standard deviation of 80. This year, the SAT Math scores of a random sample of 25 

students who took the exam are obtained. The mean score ofthese 25 students is x = 525. To determine ifthere is 

evidence that the scores in the district have improved, the hypotheses H0 : J.l = 490 versus Ha: J.l> 490 are tested at the 

5% significance level. The P-value is found to be 0.0 14. Suppose that the average SAT Math score of all high 

school students at this high school is in fact equal to 505. Which of the following statements is true? (5 pts) 

a) A Type I error has been committed. 

b) A Type II error has been committed. 

c) No error has been committed. 

d) None of the above. 
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Use the following to answer questions 8 and 9: 

The time needed for college students to complete a certain paper-and-pencil maze follows a Normal distribution with a mean 

of 30 seconds and a standard deviation of 3 seconds. You wish to see if the mean time J1. is changed by vigorous exercise, so 

you have a group of nine college students exercise vigorously for 30 minutes and then complete the maze. Assume that a 

remains unchanged at 3 seconds. The hypotheses you decide to test are HO: J1. == 30 versus Ha: 11-¥30. 

8. Suppose it takes the nine students an average of x == 32.05 seconds to complete the maze. At the 1% significance level, 

what can you conclude? (5 pts) 

a) HO should be rejected because the P-value is less than 0.01. 

b) HO should not be rejected because the P-value is greater than 0.01. 

c) Ha should be rejected because the P-value is less than 0.0 1. 

d) Ha should not be rejected because the P-value is greater than 0.01. 

9. Suppose you compute the average time x that it takes these students to complete the maze and you find that the results 

are significant at the 5% level. What can you conclude? (5 pts) 

a) The test would also be significant at the 10% level. 

b) The test would also be significant at the 1% level. 

c) Both of the above. 

d) None of the above. 

10. The number of loaves of rye bread left on the shelf of a local bakery at closing (denoted by the random variable X) 

varies from day to day. Past records show that the probability distribution of X is as shown in the following table. Find 

the probability that there will be at least three loaves left over at the end of any given day. ( 5 pts) 

0 1 2 3 4 5 6 

0.2 0.25 0.2 0.15 0.1 0.08 0.02 

a) 0.8 

b) 0.2 

c) 0.35 

d) 0.65 

L---------------------------------------------~------------------------------------~ 
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Part 2: Short-answer questions (20 pts) 

1. Explain in (a) and (b) the effect of the margin of error on the precision of estimating a population mean by a sample 

mean. 

(a) Increasing the confidence level while keeping the same sample size (5 pts). 

(b) Increasing the sample size while keeping the same confidence level (5 pts). 

2. Explain the Central Limit Theorem (5 pts). 

3. The mean and the standard deviation ofthe sampled population are respectively, 211.7 and 21.9. Find the mean and 

standard deviation of the sampling distribution of the sample mean x (n=64). Round to two decimal places as 

needed. (5 pts) 

I 
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Part 3: Long-answer questions (30 pts) 

1. HTC is planning to release 5 inch handset for elders in 2014. To understand whether Type of Icon influences 

Smartphone Usability, the Interaction Design group at HTC conducted an experiment with a total of 15 elderly 

participants, each evaluating the readability of an icon from 1 to 10, low to high. The rating scores are summarized 

in the following table: 

Icon • • 0 
4 8 3 4 9 

Readability 
2 5 6 0 6 

Score 

5 5 9 2 9 

The research problem for the experiment is: Does there appear to be a difference in the mean readability scores 

among the icons? The group decided to use F to test the null hypothesis at the 0.05 level of significance. Answer the 

following questions (round to two decimal places as needed): 

( 1) State the statistical hypotheses. ( 4 pts) 

(2) Describe your decision rule. (4 pts) 

(3) Compute SS total. SS betweeno and SS within and construct a one-way ANOVA table (18 pts). 

( 4) State your decision and interpretation. ( 4 pts) 
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A B c A B c A B c 

z ~~ z ~~ z ~A 
0.00 .0000 .5000 0.56 .2123 .2877 1.12 .3686 .1314 
O.ot .0040 .4960 0.57 .2157 .2843 1.13 .3708 .1292 
0.02 .0080 .4920 o.sa 2190 .2810 1.14 .3729 .1271 
0.03 .0120 .4880 0.59 .2224 .2776 1.15 .3749 .1251 
0.04 0160 .4&40 0.60 .2257 2743 116 .3710 .1230 
0.05 .0199 .4801 0.61 2291 2709 1.17 .3790 .1210 
0.06 .0239 4761 0.62 .2324 .2676 118 .3110 .1190 
007 .0279 .4nl 0.63 2357 ..2643 119 .3830 .1170 
008 .0319 .4681 0.84 2389 .2611 1.20 .3849 .H51 
0.09 .0359 4641 0.65 .2422 .2578 1.21 .3889 .1131 
0.10 .om 4602 0.66 .245<1 .25-46 1.22 .3488 .1112 
0.11 .0438 .4562 0.&7 .24e6 .2514 1.23 .3901 .1093 
0.12 .0478 4522 068 .2$17 .2483 1.24 .3925 ' .. 1075 
0.13 0517 .4483 0.69 2549 .2451 1.25 .3944 .1056 
0.14 .0557 .4443 0.70 .2530 .2420 1.26 .3962 .1038 
0.15 .0596 .4404 0.71 .2611 2389 1.27 3980 J020 
0.16 .0636 .4364 o;n .2642 .2358 t28 .3997 .1003 
0.17 .0675 .4325 0.73 .2673 .2327 1.29 .4015 .0985 
0.18 .0714 4286 0.7<4 2704 2296 1.30 .4032 .0968 
0.19 .07~3 .4247 075 .2734 .2266 1.31 .4049 .11851 
0.20 0793 .4207 0.76 .2784 -2231 U2 .4068 .OIYJ.t 
0.21 .0832 4168 0.77 .21&4 .2206 1.33 .-4082 .11818 
0.22 -0871 .4129 0.78 .2823· 2177 1.34 .-4099 .0901 
0,23 .0910 .4090 0.79 .2652 .2148 1.35 .4115 .0885 
0.24 .0943 .4052 uo 2881 .2H9 1.36 .4131 .08119 
0.25 .0987 .4013 0.81 .2910 .2090 1.37 .4147 .0853 
0.26 .1026 .3974 0.82 2939 2061 1.31 .4182 .0838 
0.27 .1064 3936 0.83 .2967 .2033 1.39 . .t177 .01123 
0.28 .1103 .3897 0.84 .2995 .2005 1.40 .4192 .0808 
0.29 .11.t1 3859 us .3023 .1977 1.41 .4207 .0793 
0.30 .1179 .3821 0.86 .3051 .t949 1.42 .4222 .0778 
031 .1217 .3783 0.87 .3078 .1922 1.43 .4236 .0764 
0.32 .1255 .3745 0.88 .3106 J894 1.44 .4251 .0749 
0.33 .1293 .3707 0.89 .3133 1867 1.45 .4265 .0735 
0.34 .1331 .3669 0.90 .3159 .1841 1.46 .4218 .0721 
0.35 .1368 .3632 o.91 3186 .1814 1.47 .4~ .0708 
0.36 .1406 .3594 0.92 .. 3212 .1788 148 ~ .0694 
0.37 .1443 .l557 0.93 .3238 .1762 1.49 .-4319 .0681 
0.38 .1480 .3520 0.94 .3264 1736 1.50 .4332 .0681 
0.39 .1517 .3483 us .3289 1711 1.51 .4345 .0655 
0.40 .1554 .3446 0.96 .3315 .1685 1.52 ,4357 .0643 
0.41 .1591 .3409 0.97 .3340 .1660 1.53 .4370 .0630 
0.42 .1628 .3372 0.98 .3365 .1635 1.54 .4382 .11618 
0.-43 .1664 .3336 0.99 .3389 .1611 1.55 .4394 .0806 
0.44 .1700 .3300 1.00 .3413 .1587 1.56 .44(16 .0594 
0.45 .1736 .3284 1.01 .3438 .1562 U7 .4418 .0582 
0.46 .1772 .am 1.02 .3461 .1539 1.58 .4429 .0571 
0.47 .1808 .3192 1.03 .3435 .ISIS 1.59 4441 .~9 
0.48 1844 .3158 1.04 3508 .1492 1.60 .4452 .0548 
0,.49 1879 .3121 UIS .3531 .1469 U1 4~83 .0537 
o.so .1915 .3085 1.06 .3554 .1446 1.62 .4474 .0526 
0.51 J9SO .3050 1.07 3577 .l<l23 1.63 .4484 .0516 
0.52 .1985 .3015 1.08 .3599 .1401 t64 .4495 .0505 
0.53 .2019 .2981 1.09 .3621 .1379 1.65 .4505 .0495 
0.54 .2054 .2946 uo .3643 .1357 ttl& .4515 .0485 
0.55 .2088 .2912 1.11 .3665 .!335 t&7 .4525 .047S 

-z ~ -z ~~ -1. ~~ 
A' a· c· A' B' c· A' B' C' 

"DiJcu.ued ill Section 5.3. 

I 
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A B c A B 

l A& z z ~A 
1.68 .4!i35 0465 224 .4875 .0125 2.80 .4974 .0026 
1 69 4545 0455 2.25 .4878 .0122 2.81 .4975 .0025 
1.70 .4554 0446 2.26 .4861 JJ119 2.82 .4976 .0024 
171 .4564 .0436 2:.27 A!!M .0116 2.83 .4977 .0023 
1.72 4573 .0427 2.28 .4887 .0113 2.84 .4977 .0023 
1,73 4582 .0418 2'29 .4890 .0110 2.85 .4978 .0022 
1.74 .4591 .0409 2.30 .4893 .0107 2.86 .4979 .0021 
us .4599. .0401 23! .4896 .0104 287 .4979 .0021 
1.76 .4608 .0392 2.32 .4898 .0'!02 2.88 .4980 .0020 
1.77 4t116 .0384 233 A901 .0099 2.89 .4981 .0019 
1.78 .4625 .0375 234 .4904 .0096 2.90 .4981 .0019 
1.79 4633 .0367 2.35 .4900 .0094 2.91 .4982 .0018 
1.80 .4841 .0359 2.36 .4909 J)091 2.92 .4982 .0018 
1.81 .4649 .0351 2.37 4911 0089 2.93 .49/ia .0017 
1.82 .4656 .0344 2.38 .4913 0087 2.94 .4984 .0016 
1.83 4664 .0336 2.39 .4916 .0084 2.95 .4984 .0016 
1.84 .4671 .0329 240 A918 0082 2.96 .4985 .0015 
1.85 .4676 JJ322 2:.41 .4920 0081) 2.97 .4985 .0015 
1.86 4686 .0314 242 .4922 .0078 2.98 .4986 .0014 
1.87 4693 .0307 2.43 .4925 .0075 2.99 .4986 .0014 
1.88 4699 .0301 2.44 .4927 .0073 3.00 .4987 .0013 
1.89 .4706 .0294 2.45 .4929 .0071 3.01 .4987 .0013 
1..90 4713 .0287 2.46 .4931 .0069 3.02 .4987 .0013 
L91 4719 .0281 2.47 .4932 .0068 3.03 .4988 .0012 
1.91? .4726 .0274 2.48 .4934 .0086 3.04 .4988 .0012 
L93 .4732 .02fl8 2.49 ,4936 .0064 3.05 .4989 0011 
t94 4738 .0262 2..50 .4938 .0062. 3.06 .4989 ,0011 
1.95 .4744 .0256 2.51 4!140 0060 3.07 .4989 Jl011 
1.98 .4750 .0250 2.52 .4941 .0059 3.08 .4990 .0010 
1.97 .4756 .0244 2.53 .4943 .0(}57 309 .4990 .0010 
1.98 .4761 .0239 254 .4945 .0055 310 A990 .0010 
1.99 .4767 .0233 2.55 4946 .0054 3.11 .4991 .0009 
2.00 .4772 .0228 2.56 .4948 .0052 3:12 4991 .0009 
2.01 .4178 .om 2.57 .4949 .0051 3.13 .4991 .0009 
2.02 .4783 .02H 258 .4951 .0049 314 .4992 .0008 
l!Jl3 .4788 .0212 2.59 .4952 .0048 3.15 .4992 .0008 
2.04 .4793 .0207 2.60 .4953 .0047 3.16 .4992 .0008 
2.05 4798 .0202 2.61 .4955 .0045 3.17 .4992 .0008 
2.06 .4803 .0197 262 .4956 .0044 3.18 .4993 .0007 
2.07 .4808 .0192 2.6.1 .4957 0043 3.19 .4993 .0001 
2.08 .4812 ,0188 2.64 .4959 .0041 3.20 .4993 .0007 
2.09 .4817 .0183 ~65 .4960 .0040 3.21 .4993 .0001 
2.10 4821 .0179 2.66 .4961 .0039 3.22 .4994 .0006 
2.11 .4826 .0174 2.67 .4962 .0038 3.23 .4994 .0006 
2.12 .4830 .0170 2.68 .4963 .OO'J? 3.24 .4994 .0006 
2.13 .4834 .0166 2.69 4964 0036 3-25 .4994 .0006 
2.14 .4838 .0162 2.70 .4965 003-5 3.30 .4w.i .0005 
2.15 .4842 .0158 2.71 .4966 .0034 3.35 .4996 .0004 
2.16 .4846 .0154 V2 4967 0033 3.40 .4997 .0003 
2.17 .4850 0150 2.73 .4968 0032 345 .4997 .0003 
2.18 .4854 .0146 2.74 .4969 .0031 3.50 .4998 .0002 
2.19 .4857 .0143 275 .4970 .0030 3.60 .4998 .0002 
2.20 .4861 .0139 2.76 A971 .0029 370 .4999 .Q001 
2.21 .4864 .0130 2.77 .4972 .0028 3.80 .499{1 .0001 
2.22 .4868 .0132 2.78 4973 .0027 3.90 .49995 .00005 
2.23 .4871 .0129 2.79 .4974 .0026 4.00 .49997 .00003 

-·Z ~£ -z -z ~~ X 

A' 8' C' B' A' B' C' 

... -
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, ....... 
CRITICAL VALUES OF t 

• 1 
2 
3 .. 
5 
6 
7 
8 
9 

10 
u 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
40 
60 

120 

1Wo-tailed or Nondlr8Qtlonal Test 
LEVEL OF SIGNIFICANCE 

(p-vaJue in color) 
p > .05 p < .05 p < .01 p '~ .001 

• •• 
12.706 
4.303 
3.182 
2.776 
2.571 
2.447 
2.365 
2.306 
2 . .262 
2.228 
2.201 
2.179 
2.160 
2.145 
2.131 
~.1.20 
2.110 
2.101 
2.093 
2.086 
2.080 
2.074 
2.069 
2.084 
2.060 
2.056 
2.052 
2.048 
2.045 
2.042 
2.021 
2.000 
1.980 
1.960 

.81** 
63.657 
9.925 
5.841 
4.604 
4.032 
3.7(11 
3.499 
3.3SS 
3.250 
3.169 
3.106 
3.055 
3.012 
2.977 
2.947 
2.921 
2.898 
2.878 
2.861 
2.845 
2.831 
2.819 
2.807 
2.797 
2.787 
2.779 
2.771 
2.763 
2.756 
2.750 
2.704 
2.660 
2.617 
2.576 

.801 
636.82 
31.598 
12.924 
U10 
6.869 
5.959 
5.408 
5.041 
4.781 
4.587 
4.437 
4.318 
4.221 
4.140 
4.073 
4.015 
3.965 
3.922 
3.883 
3.850 
3.819 
3.792 
3.767 
3.745 
3.725 
3.707 
3.690 
3.674 
3.659 
3.646 
3.551 
3.460 
3.373 
3.291 

''Disms.ved inSe{'(fofl 13.2. 
•>95'K le\ ·el of fmr}idenu:. 
*'~99lff kn4 ofcm~{id£'11C(f. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2e 
27 
28 
29 
30 
40 
60 

120 
!10 

One-tailed or Directional Test 
LEVEL OF SIGNIFICANCE 

(p-value In color) 
p _> .05 {J < .05 p < .01 

.05 .01 .CI01 
6.314 
2.920 
2.353 
2.132 
2.0Hi 
1.943 
1.895 
1.860 
1.833 
1.812. 
1.196 
1.782 
1.771 
1.761 
1.753 
1.746 
1.74{) 
(734 
1.729 
1.725 
1.721 
1.717 
1.114 
1.711 
1.708 
1.706 
1.703 
1.701 
1;699 
U97 
1.684 
1.671 
1.658 
1.645 

~1.821 
6.965 
4.541 
3.747 
3.365 
3.143 
2.998 
2.896 
2.821 
2.764 
2.71$ 
2.681 
2.650 
2.624 
2.602 
2.583 
2.567 
2.652 
2.539 
2.528 
2.518 
2.$08 
2.500 
2;492 
2 .• 
2.479 
2.473 
2.461 
2.462 
2.457 
2.423 
2.390 
2.358 
2.3~ 

31.8:31 
22.32t 
10.2't3 

~:~ 
5.208 
4.185 
4.501 
4.297 
4.144 
4.()25 
3.936 
3.852 
3.787 
3.733 
3A86 
3.$46 
3.610 
3.579 
3;5~ 

3.$27 
3.$05 
3.485 
3.4W 
3.450 
S.4a5 
3.421 
3.4()8 
3.396 
3.385 
3.307 
3.232 
3.160 
3.090 

p< .001 
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~au~~ -+ Jlllf: 
FINDING p-VALUE N ~ ~~ 
If observed Fis ~ M~ ~ 
..• smaller lhan light number. p > .05 i'i'IIII )!ffi ~-
..• between light and dark numbers, p < .05 ~ ~ * 
... larger than dark number, p < .01 -~ ffi ['4 Ill' 

~ ·~F.( 
o L ~ tm~ 

3E g 
.OS level of signifiCance (light numbers) ~ >I-

,.. .01 level of significance (dark numberS) ~ 41 
~· a ~ ~. 0 

f DEGMBOF DEIREES OF FREEDOM II NUMERATOR .I 
$ ·::.. -#1 
~· U1tl 1 2 l 4 I I 1 I I 11 11 12 14 1a a t4 W • a '11 1• - D .. )ij-
-..· 1 161 200 2t6 225 230 234 237 239 241 242 243 244 2-45 248 248 249 250 251 2S2 ~53 253 254 254 254 it 
~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
f.m· 2 18.51 19.00 19.16 19.25 19.30 19.33 19.36 tU7 1U8 t9.39 1t.40 19.41 19A2 19.43 19.44 19.45 t9.46 19.47 t9.47 19.48 19.49 19.49 19.50 19.50 rT 
E ~-~~~~~~~~~~~~~~~~~~~~-- ~ 

,. 3 10.t3 9.55 921 9,12 9.01 I.IM 8.88 8.S4 8.81 1;71 Ul 8.74 U1 8,69 8.66 8.64 8.62 8.60 8.58 8.57 U6 8.54 &54 8.53 ~ 
~ ~~~~~~~~~~~~~-~~~~~~~~~~ ~ *' rn~~~~w~-~~~~w~~~rnrn~~~~~~ ~ 
~· 21.21 11..1111 11M 1UI 11.5! 15.21 1UI tUI 14.11 14.14 1U5 1U7 14.24 14.15 14.12 1UJ 13.13 13.74 1:UI 1U1 1UJ 1U2 1UI 13.46 Jft 
• 5 W~W~~~~WmQd~~~~W~~WWW~Wd if!; * 1UI 1U7 12.111 1Ut 11.17 11.17 11A$ tU7 1t.11 11.11 t.• Ul Ul Ul Uli U7 Ul Ut U4 1.17 1.13 U7 1.04 t.ltl e&l' 
~ s ~wmw~www~~~~~ww~~mmm~~~w ~ 
~ ~~m~mw~~~w~~~~~~~~~~~~~~ ~ 
~ 1 ~wau~wmm~~~w-~ww~~~mm~~~ 
'(· 1!.!5 U5 US 7.11 1M 7.11 7.81 IM a:n 1.R 1:14 1.47 US U7 US U7 5:.11 1.. 5.11 &.71 5.15 5.70 U7 US 

- 8 5.32 4.46 4.07 U4 3.69 3.58 3.50 3.44 3.39 3.34 3.31 3.28: 3.23 3.20 3. t5 3.12 308 3.05 3.03 3.0 2.98 U6 2.94 2.93 
~~~~~~~~~~~~~~~~w~~~~~~~ 

9 5.12 428 as& w 3.48 3.37 U9 u.a a.1a 3;13 uo s.01 3.02 2.98 Ul uo 2.86 2.12 2..80 2.n 2.16 z.n 2.12 2.11 
~I.R~~~ui.Rw~~~w~ww~~ww~~~~~ 

w ~~~~w~w-~w~w~~wm~~~w~~~~ 
~~~~~g~~~g~ww~w~~~~~~~~~ 

,, 4.84 ua ase 3.36 3.20 U9 ut 2.e uo us 2.at 2J9 2.74 uo U5 u1 2.57 us ?.so 2..c1 us 2.42 2.41 2.40 J!t , 
Ul 7.11 U2 UT U2 5.17 Ul U4 US .U4 4.41 4.41 Ul U1 Ut 4.12 Ut U1 Ul 1.74 3.78 Ul Ul Ul· ~ Jf:: 

12 4.7$ 3;81 3.49 328 3.11 3.00 2:82 2.85 2.80 2.71 2.72 U9 2.64 2.60 2.54 2.50 2.46 2.42 2..40 U6 2.35 2.32 2.31 2.30 § ,...... 
I.D 1.13 1.11 U1 U1 U2 4.11 Ul 4.M 4.8 Ul 4.11 4.. Ul J..ll Ul 3.71 1.11 1.111 Ul Ul U1 Ut 3.a . . . o 

13 UT 3.80 3,41 3.18 3.02 U~ 2.84 2.77 2.72 2.17 2.63 2.60 2.55 2.51 U6 2.42 2.38 2.34 U2 2.28 2.26 2.24 2.22 2;21 S 
t.tT Ul 1.74 Ul c.• 4.12 U4 Ull Ut 4.11 4.11 a.. Ut 3.71 U7 3.H 3M U2 1.37 Ul 3.!7 3.!1 Ul 3.11 ~ )W[ 
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~~ ~ )!NJ ~)a ANDING p-VALUE II 
i::rt*III ff observed F is -11 *N •.. smaller than light number, p > .05 ~ s~ ... between tightand dark numbers, p < .05 R1f 

... larger than dark number. p < .01 . ctB g 
Oil~ )+ + • • DEmiEES 8F FREEDOM ........ ~ ...... s -· ,_ 

it ·-- -#r - 1 l I 4 I • 7 • • 11 tt tf 14 11 • M • • • .,. • -.. .. 
14 4.80 3.74 U4 3.11 Ull us 2.77 2.70 2.65 2,80 2.58 !.53 2.48 Ul 2.39 us U1 w U4 2.2l Ut 2.16 2.14 2.t3 ~ ... 1.$1 ••• .... . .. 4.41 Ul U4 .... a.M Ul Ul Ut "" Ut 1;41 Ul· Ul U1 1.14 a.u Ul U2 uo it 15 -4.54 3JIII l.29 3.0& uo 2.79 2,70 2.&4 2.$9 2.55 Ut t.48 2.~ 2.3t U3 2.2t %;21$ 2.21 U8 us 2.12 2.10 t08 U7 ... ... ... 4.11 Ul Ul u• ••• , .. 

·~· 
ua U7 lA 3 ... ... Ut a.n U! U7 ... U7 u U9 Ul lt 

1$ 4.49 us 1.24 3.01 2.85 2.74 2.86 ue. u• 2.49 2.4$ 2.42 2.31 2.33 ua 2.24 2.20 2.16 2.13 2.09 2.07 2.04 2.02 2.01 ~ ua t.U Ul u7 4M 4.H U3 Ut 1.71 ... Ut a .as 3.45 U7 a.a ua 1.11 3.11 t .• 1M z.a l.tl z.n 2.75 
~ 17 4.46 w 320 us 2.11 2.70 U2 2.56 2.$0 2.45 2.41 2..38 U3 2.29 %.23 2.19 2.15 2.11 2.08 2JM 2.02 1.98 1.»7 1.96 ..... 1.11 1.11 U7 4.M .., . ua a.n .... a a Ut 1M a.a U7 Ul Ul Ul 1!.12 t.lf Ut Ul I.JI UJ I.R ~ 

11 4.41 3.55 3.10 U3 2.77 U6 2.58 2.51 U&. 2.41 2.37' 2;34 l2l 2.25 2.19. 2.15 2.1t 2.07 2.04 2.00 1.18 Ul5 U3 Ul2 ~ ... Ut l.tl .... ~.a .... UIS Ut J •• 1.11 3.44 U7 U1 Ut Ul Ul U1 us 2.71 2.71 1 .• Ut Ul 1.17 
~ 1t 4.38 3.52 3.13 2.110 2;7. 2.63 2.55 2.48 2.43 2.38 2M Ut 2.26 U1 2.1$ 2.11 2,07 2.02 2.00 U& 1.94 Ul 1.90 Ul 

1.11 1.13 U1 .... 4.t7 ..... 1.11 J;A ut ·ua Ul Ul Ul U2 t .• z.• uc 2.76 Ut U3 2 •• U4 2.51 Ul ~ 
20 4.36 3M 3.10 U1 2.71 2.110 2.52 2.4S uo 2.U Uf 2.28 2.2S 2.11 2.12 2.08 2.04 1.99 1.116 1.12 un 1.81 us 1.84 II Ul us Ul us 4.11 1.17 3.11 1.11 IM U1 Ul Ul UJ UJ t.tc 2.;. 'I~TT 2.;11 2.13 Ul ua u1 2.44 Ul 
21 4;32 3.47 3.07 U4 ua 2.57 2.49 2.42 U7 U2 228 U5 2.20 2.15 2M 2.05 2.00 Ul$ 1.§ 1M 1.17 1.8'4 1,82 1.81 

1.1'1 5.1& C.fl U1 '·" 1.11 s .• "' ..... U1 1.11 1.17 3.17 2.;. Ul , .. t.'JZ 2M tM 1M U7 Ul 1M 2.;JI 
22 4.90 3.44 3.05 U2 2.86 2.55 2.47 2:40 2.36 2.30 ta 2.23 Ut 2.13 '1.#1 2.03 , ... 1.»3 UL fJ1 1.&4 1.81 f.IO ua 

7~M U! ..., Ul , .. .. .,. Ul 1.45 ... ... 1.11 l.1l 3.11 1.14 , ... Ul 2.17 1.11 2.18 t..W tM UJ Ul Ut 
23 ut 3.42 3.0i uo 2.M 2.53 2.45 2.36 2.32 U8 2.24 2;20 2.14 2.10 f;(N !.00 1.96 1.91 1.5 1.84 U2 1.78 1.77 1.76 

7.11 ... .. .,. Ul .... 3.11 t.M 3.41 Ul U1 Ut U7 U1 2.11 2.;'11 Ut !.12 Ul IM U1 U7 uz i.H Ull 
24 ... uo S:.OI ua 2.82 2;.$1 2.0 2.3l 2.30 2.B uz 2.11 ~1· 2.1111 2.02 ttl U4 Ut 1.86 t~ 1.80 1.16 1.74 1.73 

7;12 Ut Ul U! ... 1.17 Ul Ul Ul 3.11 •• ... UJ Ul 2.74 Ul z.u 2M 2.;44 1M ua 2.i7 UJ 

~I ~ 25 4.24 3.81 2.19 t.JJ uo t4l 2.41 2.34 2.28 2.24 2.lt t.18 2.11 2.011 2.1!0 1.90 Ul2. 1.87 1;114 1.10 1.77 t74 t.n 1.71 )tf 
'l.n U7 ... Ut ... UJ IM Ut U1 1.11 a.a , .. Ul U1 ut f.tt 2.14 2M r.• Ul za UJ 1.11 U7 ill 

26 4.22 m 2.18 2.74 U8 2A7 2.31 2.32 w 2.22 t.fl 2.15 uo 2.05 Ull 1.tS 1.90 1M U2 1.71 1.11 t.n 1.70 1.8t ~ ...... 
.0 Ul 1.11 4.14 4.14 I.R ... 1M a.a 3.11 a.• Ut Ul 2.11 1.77 l.tl Ul 1M !.41 Ul Ul z.n 2.11 2.15 ua .. 
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