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Please explain the following terms:

a) The Central Limit Theorem (th 448 R 2 #). (10%)
b) Chebyshev’s Inequality (o X ARFR). (5%)

c) The empirical rule (¥252 1% Rl). (5%)

A fair die is labelled with two faces showing a 1, two faces sliowing a 2, and two
faces showing a 3. The die is tossed twice, and X, = the number on the top of the
die on tlie first toss, X, = the number on the top of the die on the second toss.

a) Find E[X,] and E[X2]. (6%)

b) Find the distribution of Y = X, + X, and compute B[Y]. (6%)

c) Are Xy and X, independent? Why? (8%)

2D RS

A manufacturer of robots develops two new models, but for production economy
wishes to market only one of them. He chooses at random 400 users and
randomly divides them into two groups of 200 each (n; =n; = 200). Each group
uses one model for a week and then responds to the question “Would you prefer
this robot (o the one you now use?”” The resulls are:

Robot Yes No Total

Model 1 68 (y1) 132 (n-yy) 200 (n=ny)
Model 2 52 (y2) 148 (0~ y,) 200 (n=ny)
Total 120 (y1 + y2) 280 (20~ y; — v2) 400 (ng +ny)

Based on these results, can the manufacturer decide which model to market?
(Given significance level a = 0.05) (20%)

Two independent random samples of 15 men and 15 women, newly graduated
from a universitly, gave the following data on annuval salaries for their first job.

Sample Sample mean Sample standard deviation
Men $11228 $1386
Women $8697 $1101 |

a) Find a 95% confidence interval for the difference 11y — 11 in' mean income for
newly graduated inen and women. (10%)

b) Test the hypothesis that new men graduates make more than new women
graduates, at the level of significance o = 0.05.
i) State the null and alternative hypotheses. (5%)
i) What conclusion would you reach? (5%)

The following data give the U.S. divorce rate per 1000 population for 1890 - 1970
(National Center for Health Statistics):

Y(i*;“ 1890 | 1900 | 1910 | 1920 | 1930 | 1940 [ 1950 [ 1960 | 1970
Divorce | g5 | 07 | 09 | 1.6 | 16 | 20 | 26 | 22 | 35
rate (y)

a) Plot the scallergram for these data. Does il look linear? (0%)
b) Find the Least Squares line equation. {10%) ]
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TABLE  Standard Normal Probabilities
2 00 0 02 03 04 08 08 00
-3.5 | 0002 --0002° 000z 0002 OG02 0002 0002 0002
-34 1 0003 0003 0063 0003 .0003 003 0063 .0002
-33-1 0005 0005 0005 0004 0004 0004 0004 0003
-32 | 0007 0007 0006  .0006 0006 ..0006 0005 .000S
-3] | 0016 .000S 0005  .000S 0008 0008 0007 0007
~3.0.1 0013 0013 0013 0012 0012 001 0010 .0010
~20 | 001S 0018 0018 0017 0016 .0016 0014 0014
-28 | 0026 0025 0024 0023 0025 .00 0020 0018
-27 | 0035 0034 0033 0032 0031  .0030 0027 0026
—-2.6 | 0047 0045 0044 0043 0041 0040 0037 0036
~25 | 0062 0060 0059 0057 0055  .00Se 0049 .0048
-24-| 0082 0080 0078 .0075 0073 007! 0066 .005¢
—23 | 0107 0104 OID2 .0038 0096 0094 0087  .DOB4
-22 | 0130 0138 0132 0122 012 0122 011z 0110
-2.1 | o179 0174 0170 0166 0162 0158 0146 0142
-2 0228 0222 0217 0212 0207 0202 0188 0183
19 | 0287 0281 0274 0268 Q0262 0256 0239 o2m
-18 | 0359 0351 (0344 0336 030 032 0201 0284
~1.7 | 0446 0436 0427 0418 (405 0401 0375 0367
~16 | .0548 0537 0526 0516 0505  .0495 0465 0455
—15 | 0668 0855 0643  .0B3C 0618  .0606 0571 0559
-14 | 0808 0793 0778 0764 0748 0735 0694 0631
-13 | 0968 0951 0934 0918 0001  .088S 0838 0823
-12 | M5 Q131 .inz 1093 1075 1036 J003 0985
~11 | 1357 335 434 28z Q27 1281 4190 1170
—10°1 1587 1562 1539  .I515 1492 1463 40 137e
8 | 841 a814 1788 1762 A736  17h 1635 1611
-8 | 2118 2090 2061 2033 2005 1977 1894 1867
-7 | 2420 2388 2358 2327 2297 2266 2177 2148
-6 | 2743 2709 2676 2643 2611 2578 2483 245
-5 | 3085 3050 3015 2981 2845 2012 2810 2776
-4} 3446 3409 3372 3336 3300 3264 3158 3121
-3 | 3821 3783 3ms 3707 3669 3632 3520 3483
~2 | 4207 4166 4126 4050 4052 4013 3807 3850
—1 | 4B0T  ASET A4Sz A4BY 4443 4404 4286 4247
-0 1 5000 4960 4920  4BS0 4840 4801 4681 464

TABLE  Percentsge Points of ¢ Distributions

c
af 25 10 08 025 0! ~pOB3I 005
Vol 000 3078 CE31« 12705 L8N 38 ars
1| B )88 2820 43D €985 1648 2535
FR - V- X~ ST 4541 «.BS57 584
4 74) 133 2132 776 3.47 3861 1504
s | Jm 14%  2m5 ) 33s (1534 am
& 718 1.440 1543 247 2043 3287 3360
70 ;1 145 189 z38S 28 3128 3486
§ | 306 135 1B 2306 2886 3016 138
8 | B 3@ 1E3 0 e 2821 283 3250
| 70 13 a2 22e 2754 2870 ue
N[ o 135 1% 220 N8 280 308
| oms 3% e 268) 1778 3055
B s 12 1M 1186 2650 e 3012
)L} z 1345 1761 2145 2524 208 2857
151 om 13a =m0 26z 26 2645
¥ | ome a4 up 2583 2673 252!
Vol oss 1353 140 10 285 2655 2ese
B | s 0 1m0 i 1a 257
15 | & 1lx s 2 e e 238
W | s Ims L5 2086 . s 1613 254
n| & 1n m 21080 1518 2603 253
R AT TR V) 207 2506 259 2618
T | A 138 14 i0m s nsaz 1507
x| s 1me T 208 a2 25i 1
3 | s 1316 Le 1080 2485 2565 1980
B | E ns L a0se 2478 2558 2718
2| s mm 2 247 2552 277
& BE 313 v 1048 2487 21546 Fhz)
5 | s a0 18 zos 248 2541 275
» | oem 10 1& z0m 2457 2536 1750
46 6B} 130 1.684 : 2} pRrX] 2.49% i o}
@ | s 12 181 2000 2380 246 2680
120 5 1288 1.658 18980 2358 428 2617
= 54 1z st 1960 236 2384 28%




