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1. (25%) The following table shows the contingency table of sales for paper towels.

Pacicage type
Loaction Two rolls Dozen rolls
Rural g | 111
Suburban 75 125
Urban g | 18

Let Pryrars Psuburban, 20d Po.pan denote the population proportions of sales of two-roll packages in rural,

suburban, and urban locations, respectively#" Use the.0.054evel of significance.

(1) Test Hy: Prurar=Psuburpan VersusfHyl Pryrar # Fsubsinpan. (870)

(2) Test Hy: Prura1= Psuburban =Purvan Ve18US Hyi Pryrar, Psupurpan . and Pyrpan are not all equal.
(10%)

(3) Construct the 95% confidence interval for P, prpan —FPurban. (71%)

2. (25%) A traffic engineering study on traffic delay was conducted at intersections with signal on urban streets.
Three types of traffic signals were utilized and five intersections were used for each type of signal. The
measure of traffic delay. was the average stopped time per vehicle at each of the interactions (seconds/vehicle)

as follows:
B | 1'vpe of gér_lal_m P |
- Pre_timed Semi-actuated Fﬁy actuated
E.; 17.5 15.0
39.2 20.6 10.4
30.4 1877 ! 1879
37.1 25.7 10.5
34.1 22.0 15.2
 mean 35.48 20.90 14.00
variance 11.357 10.185 12.915

(1) Write the linear statistical model for this study. Explain the model components and state the necessary
assumptions for your model. (8%)

(2) Compute the analysis of variance table for the data. (10%)

(3) Compute the 95% confidence interval of the mean traffic delays for Pretimed. (7%)
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Bathrooms: number of bathrooms

Price: price of the home (in thousand Ijs—déilars) L
SqFeet: area of the home (in thousand square feet)

Fireplace: with or without fireplaces in the home

variables. The following table shows the estimation output.
Estimate| Std Error
Constant 58.65 32.18
SqFeet 37.15 9.27
Bathrooms 41.06 16.32
Fireplace -24.77 25 _Og
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3. (50%) The following table shows a sample of 30 purchase transactions for houses in an area in three-month
period.

Price |SqFeet Bathrooms |F. ireplace Price |SqFeet |Bathrooms|Fireplace
200 3.7 1 yes 172 3.8 2 no
121 23 1 yes 301 2.4 2 yes
192 2.8 1 no 243 2.9 2 no
111 22 1 yes 345 4.0 3 no
209 3.7 1 yes 208 5.7 3 | yes
265 2.9 1 no - ”‘Iﬁ‘) 4.1 3__ | no B
434 | 7.9 2 yes 3851 46 | yes |
207 | 3.1 2 | yesi AIN4SONINGE B b yes |
256 | 3.4 2 yas 380~ 470 3 oy, |
203 2.1 2 no 452 5.0 kY yes J
260 | 23 2 no 523 | 96 3 yes | |
345 | 53 2 no 53 il 6.4 4 yes
275 4.5 2 yes 408 6.5 4 B |
284 | 54 2 no pee oy + | Y /)

[ 202 | 23 2 N IAIEIE e |

Consider the regression model using Price as the response variable and the remaining variables are explanatory|
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(1) Construct the 95% confidence interval for the proportion of homes with fireplaces. (8%)

(2) Assume the variances of home prices are equal no matter whether a house has a fireplace or not. Test
whether the mean home prices are equal or not for houses with or without a fireplace. (12%)

(3) Please use the result from part (2) and the estimation output to define the dummy variable for Fireplace in
the regression model. What is the interpretation of the estimated coefficient for Fireplace in the regression|
model? (6%)

(4) Examine which variables could be omitted from the regression model.  (9%)

(5) If R%= 0.7342, then construct the ANOVA table for the regression analysis. (10%)

(6) Compute the adjusted R%.  (5%)

Table of the Chi-square Distribution

bl

Lav
a= | 0995 0.99 0.08 0.975 0.95 0.90 080 0.20 0.10 20.05 0.025 0.02 04! 0.005 0.001 =q
V=1 0000w aoo01s?  aoszs  acomsz  0.00393 (00158 0.0642  1.642 2706 3.541 5.024 5412 0.635 7879 10827 | v=1
2| 0030 00201 0.0404 | 0.0506  0.103 G106 3210 | 4605 5991 7378 7.824 9.210 10.597  13.815 2
31| o00m17 0115 0.185 0.216 0.352 0584  1.00S  4.682 6251 7815 9.348 9.837 11.345 12838 16.268 3
410207 0.297 0.429 0.484 0.711 1.064 11.649 S9R0 7.779 9488 11.143  11.668 13.277 14860  1R.465 4
S| 0412 0.554 0.752 0.831 1.145 1610 | 2343 7289 9236 11.020 12,832 13.388 15.086 16750 20517 3
6 | 0.676 0.872 1.134 1.237 1.635 2204 | 3.070 . 8.558 10645 12592 14.449 15.033 16.812 18.548 22457 6
7| 0,989 1.239 1.564 1.690 2.167 2833 3322 9803 12.017 13.067 16.13 16.622 18475 20278 24.322 7
8| 1344 1.646 2,032 2.180 2,733 3490 45940 11030 133620005507 17.535  IR.168 - 20,090 21955  26.125 8
9| 1735 2.088 2532 2.700 3.328 4168 5380 12242 14684 16919 19.023 19679 21666 23.580 27.877 9
10| 2156 2.558 3059 3247 3.940 4865 | 6.170 13442 15987 18307 20483 201614723209 25188 20.588 10
11 | 2.603 3.083 3.609 3816 4.575 5578 6989 14631 17275 19.6750 21920 22618 24725 26,157  31.264 1"
12 | 3.074 3.5M 4.178 4.404 5.220 60304 ©7.807 "15.812 18,549 21026 23337 24.054 26217 28300 32909 12
13 | 3.565 4.197 4,765 5.009 5.802 70420, 8.634 16985  19.812 22362 4 24736 25472 27688 20.R19 34528 i3
14 | 4075 4.660 5.368 5.629 6.571 7.9, 9467 18151 21.004.4720.685 26119 26873  29.141 ILNY 36123 14
15 | 4.601 5.229 5.985 6.262 7.261 8.547  10.007 99300022307 249096 27488 28259 30578 32R01  37.697 15
16 | 5.142 5.812 6.614 6.908 7.962 9312 11152 20465 23542 26200 28845 29633 32000 4267 39.252 16
17 | 5.697 6.408 7.258 7.564 8.672 10.085 12002 21615 24769 27.587 30091 30905 13409 3578 40790 17
18 | 6.265 7.015 7.906 8.22] 9.390 J0.865 12857 22760 25980 23869 31.526 32346 34805 37156 42302 18
19 | 6844 7.633 8.567 8.007 10117 11651 13716 23900 22204 30144 32B52. 33687 16191 38582 43820 19
20 | 7434 8.260 9.217 0.591 10851 124437945578 25003R%, 28412720410 34470 35020 37566 39.997 45315 20
21 | 8.034 8.897 9915 10.283 11.591 12240 15445 26,171 20615 32671 35479 36343 38932 41401 46797 21
22 | 8,643 9.542 10,600 10982 12338 14041 16314 27301 30813 33924 36781 37.659  40.280 42796 48268 2
23 | 9.260 10,196 11.293  11.685 13001 14848 (7187 28429 32007 35172 38076 38968 41.038 44181 49.728 n
24 | 9.886 10856 11992 12401 13848 15.650 18062 20.553 31196 36415 39364 40.270 42980 45.558 51179 24
25 | 10.520 11524 12,697 13020 14611 16473 18940 30675 34382 37652 40646 41566 44314 40928 52620 25
26 | 11.160 12,198 13409 13844 15379 17292 19820 31795 35563 38B8S 41023 42856 45042 48200 54052 26
27 | V1808 12.879 14,125 14573 16.151 18114 20703 32912 16.741 40.113 43,104 44140 46963 49645 55476 27
28 | 12461 13565 14.847 15308 16928 18939 21588 34027 37016 41337 44461 45419 48278 50093 56.893 i |
29| 13121 14256  15.574 16047 17708 19768 22475 35130 J0.0R7 42557 45722 46.693 49588 52336 58302 29
30 | 13.787 14.951 16306 16,291 1R493 20599 23.064 36250 40.256 4X773 46979 47962 50892 53672 S9.7M 30
40 | 20706 22,164  23.838 24433 26509  20.051 32045 47.269 51,805 55750 59342 60436  63.691  66.766  73.402 40
50 | 272.99 29707 31.664 32357 34764 37689 41449 SBI64 63067  67.505 71420 72613 76154 79.490  86.66) 50
60 | 35535 37485 39.600 40482 4388 46459 50641 68.972 74397  79.082  R3.208  B4.550  BR3ITY 01952 99607 60
70 | 43275 45442 47893 48.75% 51739 55329 SOR9K 70715  85.527 90531 95023 90.388 100.425 104215 12317 T¢
80 | 31171 53539 56213 57153 60391 64278 69.207 90405 96.578 101880 106,629 10R069 112320 116321 124.839 80
9 | 59.196 61754 64634 65646  60.126 73201 78558 101.054 107.565 1130145 118136 119648 124116 128299 137.208 on
0| 67.327 70065 73042 74222 77.920  B235R B7.945 111667 118498  124.342 120561 131.142 135807 140170 149.449 100
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P(I>1, 4) =0 1
a
a
v [o40T 030020015010 | 0,05 | 0.025 | 0.02 | 0.015 | 0.04 0.0075 | 0.005 | 0.0025 | 0.0005
110325 [ 0727 | 1376 | 1.963 | 3.078 | 6314 | 12.706 | 15895 [ 21.205 [ 31.821 | 42.434 | 63.657 | 127.322 | 636.590
3 10289 [ 0.617 | 1.061 | 1.386 | 1.886 | 2.920 | 4.303 | 4.849 [ 5.643 | 6965 | 8.073 | 9.925 | 14.089 | 31.598
3 1027710581 10978 | 1250 | 1.638 | 2.353 | 3.182 [ 3.482 13806 [ 4541 | 5047 | 5841 | 7453 | 129
3 1027110569 | 0.041 | 1.190 | 1.533 | 2.1324°2°776 | 2.99943.298 | 3.747 | 4088 | 4.604 | 5.598 | 8610
5 102671 0.559 | 0.920 | 1.156 | 1.476 | 2015 Jg@571 | 2:7570}.3.003 | 3365 | 3634 | 4.032 | 4773 | 6.869
6 102651 0.553 | 0.906 | 1.134 | 14407 1,943 2.447 | 2612 | 2.829°,3.143 | 3372 | 3707 | 4317 | 3.959
7 10.263 | 0.549 | 0.896 | 1119 | 1.475 |1.895] 2.365 | 2,517 | 2.735,| 2,998 | 3203 | 3499 | 4.009 | 5408
8 102621 0.546 | 0889 |4+108 | 1.397.] 1.860 | 2.306 | 2.449 [ 2.634 | 2.896 13,085 | 3355 | 3.833 | 5.041
3 10261 0.543 | 0,883 |1:100 | 1,383 | 1833 12262 | 2398 | 2.574 | 2.821 [12.9987,3250 | 3.690 | 4.78
1010260 | 0.542 110,879 | 1.093 | 1372 | 181247228 | 2359 12,577 | 2.764 | 2932, | 3,169 | 3.581 | 4.587
11 10260 [ 0.5407 0876 | 1.088 | 1363 | 1796 | 2.201 | 2.328 | 2490, 2718 | 2879 | 3.106 | 3497 | 4437
12 102591 0.539 | 0.873 | 1,083 | 13567 1.782 | 2.179 | 2.303 | 2.461 ['2.681 | 2836 | 3.055 | 3428 | 4318
13 102591 0.538 0870 | 1.079 [1.330 | 1771 [ 2.160 | 2287 | 2436 | 2,650 ] 2801 13012 | 3372 | 4.2
13 10258 | 0.537 | 0.868 | 1076 | 1345 | 1961 [ 2.145 | 2264|2415 [ 2.624'] 2371 | 2977 | 3.326 | 4.140

15 10258 [ 0536 | 0.866 | 1.074 | 1341 | 1.753 | 2.131 | 22494 2.397 | 2602 | 2.746 2947 | 3.286 | 4.073

16 |0.258 | 0.5357,0.865 | 1L.O71] 1337 | 17464 2.120 2.235 [ 2387 | 2583 [ 2724 1 2.921 | 3252 | 4015

17 102571 0.534 | 0863 1,069 ] 1333 [ 1.740 | 2.110 | 2.224 [ 2.368 | 2.567 | 2906 | 2898 | 3222 | 3.9%3

18 10.257 0.534 | 0.862,| 1067 [1.330 | 1.734 | 2,101 | 2214 | 2.356 | 25521 268942878 | 3.197 3922

19 102571 0.533 | 0.861 | 1.066 1 1:328,] 1.729 | 2.093 | 2.205 | 2.346 2539 | 2674 | 2861 | 3.174 | 3.883

30 10.257 1 0.533 | 0.860 [ 1,064 | 1325 ["1.725 [ 2.086 [ 2.197 | 2.336[ 2.528 | 26611 | 2845 | 3.153 | 3.850

31 [0257]0.532 | 0859 | 1.063 | 1:323 11.7214,2.080 | 2.189 4»2.3284] 2,518 26190 | 2.831 | 3.135 | 3819

22 0256 0.532 | 0.858 [1.061 | 1.321 | 1.717:4,.2.074 | 2.183 12.320 | 2.508 2639 | 2819 | 3.119 | 3792

23 10.25610.532 | 0.658 1060 | 1319 | 1714 | 2.069 | 2.177 | 2313 | 2500 | 2.629 | 2.807 | 3.104 | 3.768

33 102561 0.531 1 0.857 [1.059 | 1318 | 1.701 | 2.064 | 2.172 | 2307 | 2492 | 2620 | 2797 | 3.091 | 3.745

35 1 0.256 | 0.531 | 0.856 | 1.056. | 1316 LT08"2:060s|, 2167 2301 | 24852612 | 2787 3.078 | 3723

26 102561 0,531 | 0.856 | 1.058 | 198uud.J00a2056 | Z962uf2.29042479 | 2.605 | 2.779 | 3.067 | 3.707

37 [0.256] 0,531 | 0855 | 1.057 | 1.314 | 1703 | 2.052 | 2.158 | 2291 | 2.473 | 2.59%8 | 2.771 | 3057 | 3.69 i

26 | 0256 | 0.530 [ 0.855 | 1.036 | 1313 | 1.701 | 2.048 | 2.154 | 2.286 | 2467 | 2.592 | 2763 | 3.047 3.674

29 10256 | 0.530 | 0.854 | 1,055 | 1317 | 1699 | 2.045 | 2.150 | 2.282 | 2.462 | 2.586 | 2756 | 3.038 | 3.659

30 10256 0.530 | 0.654 | 1,055 | 1310 | 1.697] 2.042 | 2.447 | 2.27% | 2457 | 2.581 | 2.750 | 3.030 3.646

30102550529 [ 0851 | 1.050 | 1303 | 1.684 | 2.021 | 2.123 | 2250 | 2423 | 2.542 | 2704 | 2971 | 3.551

60 10254 1 05271 0,848 | 1.045 | 1.296 | 1.671 ] 2.000 | 2.099 | 2.223 | 2.390 | 2.504 | 2.660 | 2.915 | 3.460

12010254 | 0.526 | 0.845 | 1.041 | 1.289 | 1.638 | 1.980 | 2.076 | 2.196 | 2358 | 2468 | 2617 | 2.860 33

w 1025305240842 (1036 1282 | 1.645| 1.960 | 2054 | 2.170 | 2.326 | 2432 2576 | 2.807 | 3.291
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