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Note: Statistical tables are attached in the last pageS, Please round your answer t(; 3 decimal points.

Last year, Brand A microwaves had 45% of the market, Brand B had 30%, and Brand C had 25%. This year
the makers of brand C launched a heavy advertising campaign. A random Sample of appliance stores shows
that of 100 microwaves sold,_ 38 were Brand A, 35 were Brand B, and 27 were Brand C.

(a) Using o= 0.05, what is the appropriate statistical decision for testing H; : p, =p,=p, vs. H : not

all the proportions are the same’?‘ _
(b) What happens to the test statistic when you double the sample size (1.e., The random sample now shows

that of 200 microwaves sold, 76 were Brand A, 70 were Brand B, and 54 were Brand C). Youneed to
explain why.  (10%+10%)

A researcher is interested in estimating the difference in two population proportions. A sample of 400 from
each of the first population and the second population results in sample proportions of .61 and .64,
respectively.  What is what is the appropriate statistical decision for testing

H,:p,=p,+1vs.H, :p #p,+.1 atthea=.05? (10%)

n =5n,= 16, s, =2.78,s, =4.68.  Assume the populétions are norm‘ally distributed.

Test Hy:ol 20l vs. H, : o} <ob ata=01. (10%)

[t can be divided into 4 regions, namely, Northeast, Midwest, South, and West, in USA. Suppose we created
several dummy variables as follows: . ' : R

R1 = 1 if Northeast; otherwise, R1 = Q0. R2 =1 if Midwest; otherWise, R2=0.

R3 =1 if South; otherwise, R3 = 0. ‘Gender = 1 if male; otherwise Gender=0.

The regression equation is
Salary (in 1000 dollars) = 0.732 + 0.111 Age + 0.459 Gender + 0.3 R1 - 0. 8 R2-12R3

(a) What is the meaning of the coefficient for Gender?

(b) What is the difference between a 30 years- -old western male’s salary and a 40 years-old southem female’s
salary? (5%+5%)
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5. The Taipei Labors Bureau wishes to estimate the proportion of the workforce that has two or more jobs.
How large a random sample of the workforce must be examined to be 95% certain that the estimate does not
differ from the true proportion by more than 0.02?7  (10%)

[6. An elevator carries nine people in a load. The weighfs of people vary according to many factors but may be
described by a distribution With mean 150 pounds and standard deviation 42 pounds. Over many loads,
each of nine people, about what percentage of loads will exceed the safe load limit of 1800 pounds? (10%)

7. The number of hours of 8 NCCU students spent in studying the day before the Statistics final exam was
recorded as follows:

4 3 0 5 2 9 4 5
Is the coefficient of skewness positive or negative? Why?
(Assume the distribution of the studying hours is unimodal.) ' (10%)

8. Totest H,:p=.65vs.H :p<.65,asample of 400 is taken and o is set at 0.05. If the true proportion is
p = 0.60, what is power of the test? (10%)

9. Denote Y is the response variable and X is the independeht variable. Suppose you are to fit a simple
regression model.

(a) What is the least squares fitted regression line when the =07 You need to explain why.
- (b) The least squares fitted regression line for a simple linear regression model always pass through what
point?  Why? (5%+5%) :
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The entries in this table are the
probabilities that a standard normal

random variable is between 0 and Z
:'(the shaded area).

006 007 008 0.09

0359
0753
1141
1517
1879

C0239 - 0279
0636 . 0675
1026 1064
.1406 1443
1772 1808

2224
2549
2852
-.3133
3389

2123 2157

© 2454 2486
2764 2794
3051 3078
3315 3340

3621
3830
4015
4177
4319

3554 © 3577
3770 3790

4441
4545
4633
4706
4767

4817
4857
4890
4916
4936

4952
4964
4974
4981
4986

a5
4593
4995
4997
4998
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“The Chi'—Square Table

values of ¥# for Selecied Probabilities

fLFy e
: I “‘\\_ 0,10
i 1(; M‘k““m
W T 7
6 2 4 & 5 10 12 X
9.23635

hmmpic f (Number of de;,reea of frccdnm) =3, the tail above x* = 9. 2%&5 repreaems ). lé) ar Iﬂ% 01" area undw t.ile gurve,

i)tgrf:asuf S ﬁreatn Upper I’aﬂ .
Freedom 995 59 975 95 =8 1 A3 025 01 H05

1 0.0000393  DO0BISTL  0.0009821  0.0039322  D.OI57907 27055 38415 5.0229 66349 78794
z 0H10025  0DD20160 0050636 0.102586 0210721  4.6052 59915 73778 22104 10.5965
3 007172 001483 021579 Q33185 058438 62514 78147 9.MB4 113449 128381
4 0.20698 029711 (.48442 0.71072 1.06362 77794 94877 111433 132767 14,8602
5 045175 055430 0.8312) 1.14548 1.61031 9.2363 TLO70S  12.8325  15.0863  16.7496
é 067573 0R7208  1.237M 163538 220413 10.6446 125916 14494 168119 183475
7 .98925 123903 1.68986 216733 283311 120170 140671 . 160128 184753 202777
8 134440 164651 247972 273263 348954, 133616 155073 17535 200902 219549
4 1.73491 208789 2.70039 333512 416816 . 14.6837 169190 190228 216660  23.5893
M 7.15585 255820 3.24896 394030 486518  IS9%72 183070 20.4832 232093 251881
¥ 260320 303350 381574 45748 5.57779 17.2750  19.6732 219200 247250  26.7569
12 307379 357055 4.40378 522603 - 630380 185493 210261 233367 26,2170 28,2997
13 356504  4.10690  5.00874 589186 7.04130 198119 223620 247356  27.6882 29.8193
14 407466 466042 562872 657063 778954 210641 236848  26.1189 201412 313194
15 460087 52293  6.26212 726093 B.S54675 223071 245958 274884 30.5780  32.8015
16 5104216 581220 6.90766 7.96164 931224 235418 262962 28.8453 319995 34,2671
17 569727 640774 7.56418 867175 1008318 247690 2%5871  30.1910 33.4087 357184
18 6.26477 7031490 823074 9.39043 - 1086494 259894 2B.8693 315264 348052  37.1564
19 6.84392 763270 B.90651 1011701 1163061 22.2036  30.1435 328523 361908  38.5821°
20 743381 B26037 - 959077 10.85080 1244260 - 284120 314104 340696 375663  39.9969
21 803360 889717 1028291 1159932 13.23960  29.6151 326706 354789 . 389322 41.4009
22 864268 954249  10.98233 1233801 1404149 30.8133 338245 367807 402894 427957
23 926038  10.19569  11.68853  13.09051  14.84795 32.0069  35.1725 380756 416383 44,1814
24 9.88620  10.85635 1240115  13.84842  J5.65868 331962 364150 393641 429798 455584
25 0,51965 1152395 1301971 1461140 1647341 343816 37.6525  40.6465  44.3140 469280
26 11,6022 1219818 13.84388 1537916 17.29188 355632 388851 419231 45.6416 48.2898
27 LLBO765 1287847 1457337 1615139 1811389, 367412 - 401133 431945 469628  49.6450
28 1246128 1356467  15.30785 . 1692788 - 18.93924 37.9159  41.3372 444608 482782  50.9936
29 1312107 1423641 1604705  17.70838  19.76774 39,0875 423569 457223 495878  52.3355
30 1378668 1493346 1679076 1849267  20.59924 40.2560  43.7730 469792 50.8922  53.671%
an 70658 2216420 2433308 2650930 29.05052  51.8050 557585 59,3417 636908 667660
S0 27.99082 2970673 3135738 3476424 37.68864 631671 675048 714202 761538  79.4898
60 3553440 37.484B0 4048171 4318797  46.45888 743970  79.0820 832977 883794 91.9518
P00 4327531 4544170 4875754 5173926 5532894 855270 90.5313 950231 1004251 104.2148
80 5117193 3353998 5715315 6039146 64.27784 965782 101 8795 106.6283 112,3288 116.3209
90 3919633 61.73402 6564659 6912602 7329108 107.5650 1131452 118.1359 124.1162 128.2987
0 67.32733 20.06500 ?4:22.18-8 77.92944 R233B13 FES.4O80 1243221 1295613 133.80669 M() 1&9;
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Percentage Points of the F Distribution {Continued)

a =4

Numerator Degrees of Freedom

1 2 3 4 5 6 7 8 19 12 s
1 4052.18 499934 5403.53 562426 - 3763.96 S858.95  5928.33 598095 6022407605593 6106.68 oi50d
2 98.50 99.00 99.16 99,25 99.30 99.33 9936 99.38 9.40 9942 99.43
3 34.12 30.82 29.46 28.71 28.24 2791 27.67 27.49 A3 2705 3687
4 21.20 18:00 16.6% 15.98 15.52 15.21 14.98 14:80 1455 1437 1420 .
5 16.26 1327 12.06 11,39 (0,97 10,67 10.46 10.29 005 949 972
6 13.75 10.92 9,78 9.15 8.75 8.47 8.26 8.10 7.87 77 ise
7 1225 9.55 843 7.85 7.46 7.19 - 6.99 6.84 6.62 6.47 631 |
'8 11.26 8.65 7.59 7.01 . 663 6.37 6.18 6.03 $ 81 R |
9 10.56 8.02 6.99 6.42 6.06 5.80 561 5.47 5.26 501 £96
L 10 10.04 7.56 6.35 5.99 5.64 5.39 3.8 5.06 485 47l 4:56.
g 1 9.65 7.21 6.22 5.67 5.32 5.07 489 4.74 4.54 440 435
P o 9.33 6.93 5.95 541 5.06 4.82 164 4.50 430 116 4,01
G 307 67  5.74 5.21 4.86 462 4.44 4.30 4,10 3.96 382
‘@ 14 8.86 6.51 5.56 5.04 4.69 4.46 428 414 3.94 3,80 3.66
IESERE 8.68 6.36 5.42 4.89 4.56 4.32 414 4.00 380 3.67 3.52
K16 8.55 6.23 5.9 4.77 4.4 420 403 3.89 36% 355 341
5 17 8.40 6L 5.19 4.67 434 410 3.93 3.79 359 346 . 331 |
-t 8.29 .01 5.09 458 425 401 384 3.71 3.51 3.37 323
m 19 8.18 5.93 5.01 450 4 1% 3.94 3,77 3.63 3.43 3.30 3.5 | a4t
i 8.10 5.85 4.94 443 4.10 - 3.87 370 3.56 337 3.23 3.09 {
T 8.02 578 4.87 4.37 4,04 3.81 3.64 351 A4 3L 307 303 | )
2 7.95 572 4.82 4.31 3.99 376 359 3,45 3.35 0 326 312 2.98 R
25 7.8% 5.66 476 426 3.94 3.71 354 341 3,30 321 3.07 293 | o
24 7.82 5.61 4.7 4.22 3.50 367 350 3.36 326 317 3.03 288 [
25 777 3,37 4.68 418 385 3.63 3.45 332 322 3.3 199 2.85 _.ﬁr
26 7.72 553 4.64 4.14 3.82 3.59 3.42 3.2 318 309 2.96 2.81
7 7.68 549 4.60 411 378 336 339 326 315 306 2.93 78| om
8 7.64 543 4.57 4.07 175 3.33 3.36 3.23 iz 0¥ 2.90 275 |
2 7. 5.42 4.54 4.04 373 3,30 3,33 3.20 309 300 1.57 273 | g
30 7.56 5.39 4.51 4.02 350 347 3.30 3.17 agr 298 284 2.76 ,
40 7.31 5.18 4.31. 1.83 351 3.29 312 199 289  2.80 2. 2.52 :
60 7.08 1,98 4.13 3.65 3.34 3.12 2.95 2.82 272 263 250 235 | ¥
120 6.85 4.79 3.95 3.48 347 2.96 2.79 2.66 256 447 2.34 219
@ 6.63 461 3.78 332 342 2.80 2.64 2.51 241 232 .18 2.04
&
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1. (20 %) Write down the ﬁ_nal answers only.

(a) Find lim, o+ (z — sin(z))/2(1 — cos(z)).
(b) Find fo rnzdz.

(¢) Find hmn_,oon, 121—1(‘5/1‘1)1/3 -
(d) Suppose that lx{ < 1. Find Ef  kak 1. |

2. (20 %) Suppose that

%% if ¢ > 0;
| f(x)—{ er  ifx<0

Let g(h) = A1 fohf(a:)dx for b # 0. Determine whether limp_,o g(h)
exists. If so, find the limit. If not, show that the limit does not exist.

3. (20 %) Suppose that f is a differentiable function defined on R? such
that f,(z,y) =14y and f,(z,y) =2 Let

2u | 0 |
glu,v) =f (’U/ e_-tgdt', -—’U/ e"tzdt> :
' - 0 : —

Find g@(O, 1).

4. (20%) Let D = {(z,y) : 0 <2 < 1,0 <% < 2and Qi + 7y < 2} and
f(z,y) = 2+ y* — 2y. Find the maximum of f on D.

5. (20%) Let D = {(x,¥) : z°+y? < 1, V3zty > V3}. Find [[, zydzdy.
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