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1. Below is information on the traffic flow (1000’s of cars per 24 hours) and lead content of bark on trees neat
the highway (pug/g dry wt) for a sample of 11 days.

Traffic Lead Traffic Lead
Day Flow,x Content,y Day Flow,x Content,y : '
1 8.3 227 7 17.0 728 Tx;=198.3
2 8.3 312 8 24.3 945 Zx? =4,198.03
3 12.1 362 9 243 738 Ty, =7,034
4 12.1 521 10 243 759 %y = 5,390,382
5 17.0 640 11 33.6 1263 Sy = 149,354.4
6 17.0 539

Develop the regression equation for lead content based on traffic
(10 pts) : '

Determine the coefficient of determination. Interpret its value. (10 pts)

flow. Comment on the slope value.

Determine the 95% prediction interval for the

lead content of a particular bark when the traffic flow IS
25,000 cars a day. (10 pis)

2. A study of the relationship between facility conditions at coffee shops and aggressiveness in the pricing of
coffee reported the accompanying data based on a sample of 441 shops. At the 0.01 significance level can we
conclude that the facility conditions and pricing policy are related? (10 pts)

Pricing Policy
: Aggressive  Neutral Nonaggressive
Substandard 24 15 17
Condition  Standard 32 73 80
Modern | 58 86 36

. The objective of a community research project is to determine whether married men are more coinmunity
conscious before fatherhood or after five years of fatherhood. A test designed to measure community
consciousness was administered to a sample of men before fatherhood,

five years after fatherhood. The test scores are given in the followings.

and the same test was given to themﬁ

Before After Before After
Name Fatherhood Fatherhood Name Fatherhood Fatherhood
Tim 110 114 Jeff 186 196
Andy 157 159 Doug 116 116
Bob © 121 120 Alan 160 140
Mike 96 103 Ed 149 142
John 130 139 :

Test at the 0.05 level. Hy:
Hy: There is a difference,

There is no difference in commhnity consciousness before and after fatherhood.

(10 pts)

Note: We are not sure that the scores are normally distributed.
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4. (6 points) A particular type of electronic item is produced by only two companies, Alamo
Electronic Company and South Jersey Products. Suppose Alamo produced 60% of the items
and that 92%of the items produced by Alamo are non-defective. Suppose that the probability
of defectiveness (of all items produced by the two companies) is 0.088. Given that a newly
produced item is defective. What is the probability that it is produced by South Jersey
Products?

&, (30 points) In a study on smoking habits in a large community, a scientist wishes to test the

null hypothesis Hy : p = 0.3 against the alternative hypothesis H : p > 0.3, where p is the

unknown proportion of smokers in the entire community. A simple random sample size 36 is
drawn from the community and the scientist decides to reject Hp is and only if the sample
proportion of smokers is 0.5 or more. Let p denote the sample proportion.

(a) (5 points) Under the null hypothesis, what does the Central Limit Theorem say about the
sampling distribution of p? _

(b) (6 points} What will be the approximate significance level 7

(¢) (5 points) If the aciual sample proportion of smokers equals to 0.37, then what will be the
approximatle p-value of the test ?

(d) (5 points) Construct the 95% confidence interval for p. ,

(e) (5 points) What is the probability that the true p lies in the interval that you constructed
in (d} 7

(f) (6 points) If the desired error of margin is 0.1, how many observations are needed in order
to a 95% confidence interval for p?

6. (15 points) A consumer organization wants to know whether there is a difference in the price
of a particular type of cereal at three different types of stores. The price of the cereal was
checked in a sample of five discount stores, five drugstores, and five department stores. The

results are shown below.

Discount 12 13 14 12 15
Drugstore 15 17 14 18 17
Department 19 17 16 20 19

Set the significance level at 0.05.

(a) (4 points) Write down Hy and H,.

{(b) (4 points) Calculate the cbserved F-statistic.
(c) (4 points) Find the critical value.

(d) (3 points) Would you reject Hy?
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Student’s t Distribution Critical Values of Chi-Square
1 Exampla: Wih .
[ df=9 and .10 area
; in the upper tail, Example: With 17
o . t=1.383 ‘ afand 8 .02 arsain
: the upper tail, y¥=30.995
Confidence Intervals 0 X
80% | 00% | 95% | 9% | w9% | sae%
Level of Significance for One-Tailed Test
of Right-Tail Ar
¢t {0100 ] 0060 | 0.025 | 0010 | 0.005 | 00005 il Ll
Level of Significance for Two-Taied Test o 010 o0 0.02 0.61
020 | 618 | 005 00z | o 0.001 1 2706 3841 5412 663§
1| 3078 | 6314 1 12706 | 31821 | 63657 | 636.619 2 4605 5051 rEM 8210
2 | 1886 | 2920 | 4303 | 6965 | 9925| 31599 3 6251 7RIS 9B 11345
3| 1638 | 2353 ) 3182 | 4541 584 [ 12924 4 7779 9488 1888 13277
41 1533 F 2132 | 2776 | 37474 4604 8.610 5 8236  11.070 13388 15086
S | 1476 | 2015 | 25717 3365 ] 4032| 6.860 & 10845 12522 15038 16842
6 | 1440 | 1.843 | 2447 | 3143 | 3707 | 5959 7 12007 14067 1662 18475
7| t415 7 1895 | 2365 | 2095 | 349¢| 5408 8 19362 15507 18158 2008
B | 1357 | 1.860 | 2306 | 2856 | 3355 | 5.041 9 14584 16919 10679 21666
301383 1833 | 2262 | 2821 3250 | 4781 10 15987 18307 21961  23.209
10 [ 1372 | 1812 | 2228 2764 | 3169 4587 - 17275 1867 72618 24755
0§ 1363 ) 176 | 2200 ] 2718 | 3108 4437 12 18548 028 24054 217
12 | 1356 ) v782 | 2178t 2681 ) 3055 | 4318 13 19812 22362 25472 27888
13 {13501 1771 | 2780 26501 3012 | 42 14 21064 29685 26873  29.14%
4113451 17E1 | 2045 ) 2624 2877 4140 15 22307 24995  28.2%9 30578
15 ] 1341 4 1753 | 2131 2602 | 2947 | 4073 18 23542 96286 29633 32.000
16 1 1337 | 1746 | 2120 | 2583 [ 2921 4015 7 24769 27.887 30965 33408
17 51333 ] 1740 | 2410 | 2567 | 2898 | 3.965 18 265880 2BBBQ 32346 34805
18 | 1330 | 1734 | 2301 | 2552 [ 2878 | 3922 19 27204 30044 31807 A
19 | 1328 { w729 | 2083 2539 | 2863 1883 20 412 31410 35020 37.566
20 | 1325 { 1725 | 2086 ; 2528 ; 2345| 3850 2 8615 32671 343 38932
21 | 1323 | 1721 | 2080 25184 28N 3819 2 30813 33824 37658 40289
22 | 1321 | 1717 | 2074 [ 2508 | 2819] 3792 23 32007 35172 38.888 41838
23 | 1318 | 1.4 | 2089 25000 2807 | 3768 24 33196 36415 40270 42,980
24 [ w38 | 1791 2.064 2.492 2.797 3745 25 34302 I7E52 41,566 44314
25 | 1316 | 1,708 | 2080 | 2485 2737 | 3725 % S8BT 885 42856 45642
. 26 | 1315 | 1706 | 2058 | 2479 | 27791 3707 v .74 40113 440 46963
27 | 1314 | 1703 | 2082 | 2473 | 21 3,690 28 3TME 41337 509 48278
28 | 1313 | 1701 | 2048 | 2467 | 2763 35674 2 39.087 42557 46693 49,588
29 | 1311 | 1590 | 2045 | 2462 | 275 3659 0 40256 43773 47962 50897
30 | 1310 + 1697 | 2042 | 2457 | 2750 | 3646
2o
1B | a0 | s | o4 [ o8 | 02 | m.
o
n | o075 | 50 | 025 | 020 | 18 | o010 | 006
4 0
5 1 0
8 2 2 Q 0
7 4 a 2 h| 1] [}
] i q 3 3 z 1 0
) 9 8 § 5 4 3 1
0 12 10 8 7 L] 5 k|
3 11 16 13 10 9 A 7 §
Wilcoxon T Values 12 19 17 1 12 1 3 7
11 24 2 17 16 14 12 9
14 28 25 2 19 18 15 12
15 33 30 25 23 at 1% 15
18 Ty ¥ 25 28 26 2 19
17 45 4 34 33 30 7 23
18 51 L 40 a5 k) 32 27
19 58 53 46 43 41 3r 32
) 65 60 52 50 47 e i
2t 73 6 58 56 53 49 42
22 gt ) 65 83 59 855 44
23 89 8 73 7 E 62 54
24 98 a1 81 7 i 9 il
25 | 08 100 B9 6 g2 |. 7B B8
% | 18 110 98 e 80 a4 7%
27| 1 119 107 103 %9 2 83
28 138 130 118 12 108 m 81
2| 150 140 126 122 1t 10 100
30 161 181 137 132 12y 120 104
A 173 163 147 143 137 130 118
32 186 175 158 154 148 140 128
3 190 19 | 176 165 168 151 138
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