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(65%) A popular pastime has been dropping Mentors into fresh bottles of cola to generate a plume of fizzing
Does it matter whether diet soda is used? The following table gives the brand

and type of soda (4 replications for each combination of Coke/Pepsi and diet/regular) and the height in inches

bubbles ( & FEskhm T4 ) .

of the plume generated.

‘ Brand ;’ype Height (inches) Group

| coke Diet 70 Diet Coke

| Coke | Dt 50*, |Diet Coke

| coke | Diet 77 %, \|DietCoke |

| Coked Diet 83 Diet Coke

| #Coke Regular 40 Regular Coke

¥, Coke Regular 48 Regular Coke _
Coke Regular 35 Regular Coke L
Coke Regular 40 Regular Coke

~ Pepsi | B Diet 80 _—I—)Eet Pepsi

| Pepsi | Diet 65+ |Diet Pepsi
Pepsi Diet 95 | |DietPepsi s

B Pepsi Diet ] 80 .‘Diet Pepsi
Pepsi Regular 50” Regular Pepsi |

Pepsi | Regular 47 Regular Pepsi |

Pepsi Regular 26 Regular Pepsi
Pepsi Regular ~ 40 Regular P;;si'_—

4, and p, denote the population means of Height for Diet and Regular, respectively. o} and o}

denote the population variances of Height for Diet and Regular, respectively. u, and u, denote the

population means of Height for Coke and Pepsi, respectively.  x,, 4, Hj, and y, indicate the population

Group means of Height for Diet Coke, Regular Coke, Diet Pepsi, and Regular Pepsi, respectively. Assume
that the values of Height for both Diet and Regular follow normal distributions. Consider two dummy

variables for Brand and Type. Let Brand be 1 for Coke and 0 for Pepsi. While Type is 1 for Diet and 0 for|

regular.
Answer the following questions. Use the 0.05 level of significance for hypothesis test.




BugsAxe 105 2LEEmALiiEsFREAa

$2E % % &
% W O# 8t o BleRFEAEA/ T [FREH DA 870 B #
_ Lz 1S
(1) Draw a box and whisker plot of all observations for Height and point out any possible outliers in the data.
(10%)
(2) Please examine whether u, isequalto42. (6%)
(3) Construct a 95% confidence interval for u. —p,. (8%)
(4) Assume that o} = o . Please conductatestfor Hg:p, =g, versus H, tpu,>p,. (8%)
(5) Fit and interpret a simple linear regression of Height on Type. (10%)
(6) Fit and interpret a multiple linear regression of Height on Brand and Type. Compare the result with
that of part (5). (8%)
(7) Conduct a one-way analysis of variance toteste=Hg.lt, = 41, = H3 = Hy. (15%)
0. (20%) A type of new car is offered for sale with 4 option packages. ~Acustomer can buy any number of

these, from none to all 4. +A manager proposes. thenuil hypothesis that customers pick packages at random,
implying the number of packages bought by a customer should'be binomial with »=4. The following table

shows the number of packages chosen by 400 customers.

# io I1En=r

Customers | 20 | 90 | 140 Dié_j_aio J

Find the
(1) Binomial parameter p needed to compute the expected counts. #(5%)

(2) Estimated probability that a customer picks-onc option« (5%)

(3) The value of x* statistic fortesting H, and your conclusion at the 0.05 level of significance. (10%
0

(15%) A textile mill produces fabric used in the production of dresses. Each dress is assembled from patterns
that require 2 square yards of the material. ~Quality monitoring typically finds 12 defects per 100 square yards
when testing sections of this fabric.
(1) What kind of distribution model will be suited to this application? (2%)
(2) Determine the mean and standard deviation of the number of defects for the material used to make a dress.
(4%)
(3) Determine the probability of a defect in the material used to make a dress. (5%)
(4) If there is an increase in amount of fabric from 2 to 4 square yards, determine the mean and standard
deviation for the number of defects in the fabric used to make a dress. (4%)
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t-table (right tail)

For each row (degrees of freedom & ) and column (right tail probability a ), the table
entry e satislies Pr(7, 2 ¢) =a . Note that the r-distribution is symmetric about 0.

degrees right tait probabllity
_offreedom| 025  0.10#°70.05 %0025 0.1
1 ! 1.000 3.078 6.314 12.706 31.821
2 ' 0.816 1.886 2.920 4.303 6.965
3 0.765 1.638 2.353 3.182 4.541
4 0.741 1.533 2.132 2.776 3.747
5 | g0w2? | 1476  2.015 2.571 3.365
6 Q.718 1.440 1.943 2.447 3.143
7 0.711 1.415 1.895 2.365 2.998
8 0.708 1.397 1.860 2,200 2.896
9 0.703 1.383 1.833 2.268 2.821
10 0.700 1.372 1.812 2.228 2.764
11 0.697 1.363 1.796 2.201 2718
12 0.695 1.356 1.782 2.179 2.681
13 0.694 1.850 1.771 2.160 2.650
14 0.692 1.345 1.761 2.145 2624
.15 | DBN 1.341 1.753 2181 2502
16 0.690 1.337 1.746 2.120 2.583
07 0.689 1.33838 1.740 2.110 2,567
18 0.688 1.380 1.734 2.101 2.552
19 0.688 1.328 B.729 2.093 2.539
_20 ¥ |G- 1805 @725 8 2.088 2 jo.5e8
21 0.686 1.323 1.72 2.080 2.518
22 0.686 1.321 1.717 2.074 2.508
23 0.685 1.318 1.714 2.069 2.500
24 0.685 1.818 1.711 2.064. 2.492
25 0.684 1.316 1.708 2.060 2.485
26 | 0.684 1.315 1.706 2.056 2.479
27 0.684 1.314 1.703 2.052 2.473
28 0.683 1.313 1.701 2.048 2.467
29 0.683 1.311 1.699 2.045 2462
__30 O3 1.310 607", 2047 245/
35 0.682 a0e 1.650 2.030 2.438
40 0.681 1.302 1.684 2.021 2.423
45 0.680 1.301 1.679 2.014 2.412
50 0.679 1.299 1.676 2.009 2.403
gaussian 0.675 1.282 1.646 1.962 2.330




B s AR

105

=

BRI A A

$4R % %A

3 K = i - - — Ak
# B # Bl#it$ ] A BleEEEMER/Fa # ® B 2 A }7 E(*,{) ¥ %
Ll A ‘
HizR— KA EC
Table of the Chi-square Distribution
;
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F - Distribution (L= 0.05 in the Right Tail}

\df Numerator Degrees of Freedom
dfz ] ! 2 3 4 5 o 7 & 9
i 16145 199,50 21571 22458 23010 233.99 23677 235,88 240 54
2 18,513 19.000 19.164 19.247 19.296 19.330 19.353 19 3718 19385
3 10528 9 5521 9 2766 91172 90135 §.9106 8.8567 8.8452 B.8123
4 77086 . 99443 6.5914 63882 6.2561 61631 60942 & 0510 6.9988
5 6.6079 57861 5 40495 £.193% 5.0503 4.9503 38759 18183 47725
& 59873 5.1433 47571 45117 4 3874 32839 32067 4.1468 4.0990
7 5.5913 47374 4.3468 41203 39715 3 R&660 3.7870 37257 3.6767
8 5.3177 4.3590 40602 33379 36875 35806 3.5005 34381 33881
E ¢ 5.1174 4.2565 3.8625 3.6331 34817 3.3738 32927 3.229¢ 3.1789
-8 10 3.9636 41028 3.7083 3.4750 3.3258 12172 34355 3.0717 3.0204
S n 4.8443 29823 35874 1.3567 32039 3.0940 3.012% 2.9480 2.83962
w12 47472 3.8853 3.4903 3,2592 31059 29961 29134 2 3486 2.7964
<5 13 4.6672 3.3056 14105 11391 3.0254 2.9153 28321 2.7669 2.7144
o £ 4 6001 37389 3.3439 31122 29582 28477 27642 2.6937 2.6458
S s 4.5431 36323 32874 3.05%6 29013 2.7908 2 7000 2 6408 2 53876
& t6 4.49430 3.6337 3.238¢9 30069 2.8524 2.7413 2.6572 28911 2.5377
cg V7 44513 35915 31908 29037 2 8100 2.6987 2.6143 2.5430 2.4943
L 414139 3 5546 3.1599 29277 2.7729 26613 25767 2 5102 24563
S 4.3807 35219 31274 2 R951 2.7401 2.6283 25435 24768 24227
2 2 4.3512 34928 3.0984 2 8661 2.7109 2.5990 2.5140 204471 2.3928
‘E 2 4.3248 34668 3.0725 2.8401 26848 25727 24876 24205 2.3660
e 2 4.3009 34434 3.0491 28167 26613 2 5391 2.4638 23965 2.3419
o 23 3.2793 34221 3.0280 3.7955 2 6500 15277 24422 23748 23201
O 24 42597 33028 3.0088 27763 26207 2.5082 24228 21581 2.3002
25 4.2417 3,3852 29912 2 7587 2.6030 2.4504 24047 2.32371 2.2821
26 4.2252 3.3690 29752 W7426 2.5368 24741 2.3883 2.320% 2.2655
27 4.2100 3.3541 2.9604 27278 2.5719 24591 23732 2.3053 2.2501
28 4.1960 3.3404 29467 27141 2.55¥1 2.4453 2.3593 2.2913 2.2360
29 4.1830 3.3277 2.9340 27014 2.5454 2.4324 2.3463 2.2783 2.2229
30 4.1709 3.3158 29223 2.6896 2.5336 2.4208 2.3343 2.2662 2.2107
40 4.0847 32317 2 3387 2.6060 2.4495 2.3359 22490 2.1802 2.1230
60 4.0012 3.1504 2,758 2.5252 2.3683 2.2541 201665 2.0970 2.0400
120 39201 3.0718 2.6802 2.4472 22899 21750 2.0868 20164 1.9588
= 3.8415 29957 2.6049 23719 221418 2.0986 2 0096 1.9384 1.8799
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