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— ~ The data of the revenue and franchise value (both in millions of dollars) for all 30 NBA
professional basketball teams are collected to explore the possible relationship between
the revenues generated by a team and the value of a team, a linear regression model is
fitted and the result is reported as follows:

Model B F{&EsHE | {28iRse t p-value
1 (HE) -6.245 10.126 617 342
Revenue 2.958 078 38.021 000

1. Interpret the meaning of both regression coefficients. (10 43)

2. Use the regression equation to predict the value of an NBA franchise that generates $150
million of annual revenue. (10 47)

3. Construct a 95% confidence interval estimate for the population stop. (10 43)

Z ~ Amedical study shows that 7% of the population in the US has lung disease. Of those
having lung dlsease 90% are smokers; of those not having lung disease, 25.3% are
smokers. Determme the probability that a randomiy selected smoker has lung disease.

(10 55)



= - Assume that, on average, ten service calls will arrive at an insurance company, within one
hour. Please determine /}v '

1. the probability of at least two service call in an 30-minute period. (10%)

2. the probability that the arrival time between two service calls is 10 minutes. (10%)

+ Frustrated passengers, congested streets, time schedules, and air and noise pollution are
just some of the physical and social pressures that lead mény urban bus drivers to retire
prematurely with disabilities such as coronary heart disease and stomach disorders. A
researcher collected physiological and psychological data for bus drivers who drove on
the improved routes (intervention) and for drivers who were assigned the normal routes
(control). Following are summary statistics for the heart rates, in beats per minute, of the
intervention and control drivers:

Iotervention: = _ 6790,  s5,=549; =10

Control: 3{2 =66.81 ;' s, = 904, n, = 21

Assume that two samples are distributed normally. At the 1% significant level, do the
data provide sufficient evidence to conchude that the intervention program reduces mean

heart rate of urban bus drivers?

1. Conduct hypothesis test for population variance using the p-value approach (10%).
2. Given the result of PU. 1, conduct hypothesis test for population mean using the

critical value approach (10%).

O E AR
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7 - A manufacture of washer wants to determine the optimal length of time for the washing
cycle of a household clothes washer. An experiment is designed to measure the effect of
detergent brand and washing cycle time on the amount of dirt removed from standard
household laundry loads. Four brands of detergent (A,B,C,D) and four levels of washing
cycle (18, 20,22,and 24 minutes) are specifically selected for analysis. In order to run the
experiment, 32 standard household laundry loads ¢having equal weight and dirt) are
randomly assigned, 2 each, to the 16 detergent/washing cycle time combinations. The
result of ANOVA is given as follows:

Source ss af MS F
Brand 000 3 .000 786
Cycle 027 3 609 5207
Brand * Cycle 002 9 000 1.484
Error 003 16 .000

Total 0.077 31

At the 5% of significance level,
1. is there an interaction between detergent brand and washing cycle time? (10%)
2. is there an effect due to washing cycle time? (10%)

Common Statistics Formula:

P(X =x|n,n) =

nx (nl l)sl ( 1)’5'22 x __}__ ~xip
DR e IO I

“‘“ﬂ

Xi(n %)t

2 2
AX<x)=1-e™; §, =Sm—*+s—2; f(x)=£

n, x!

.._\/w202+(1 w)?oy +2w(l = w)oxy; P(X = x[n, N, A) = (A)((‘:)

o~/ D(x—w)/a)?

fX)=



7HBLE
The Cumulative Standardized Normazl Distribution
Entry represeats utea ander the cumulative standardized

noemal distdbution from —oa to Z

z 8,00 901 . e 03 .04 .05 0.86 .07 0.08 005
~60 | 0000000001

~5.5 0.000000019

-50 | 0.000000287

—4.5 0.000003398

~40 | 0.000031671

_3p | 000005 000005 000004 000004 000004 000004 000004 000004 000003 0.00003
~1 | 000007 000007 000007 000006 00006 000006 000006 000005 000005 000005
Z37 | ooopll 000010 000GIE 000010 000009 000005  0MGOCE 000008 000008  0.00008
36 | 000016 000015 00005 000014 000014  D000I3 000013 000012 000012 0.000
_3%5 | ooonzs 00002 000022 000020 00020 000019 00019 000018 000017 000017
34 | ooc034 000032 000031 000030  0.00029 000028 (00027 00026 000025 00004
Z33 | D00ME 000047 000045 000043 000042 000040 000039  0OOISE 0036 0.00033
_32 | 000069 000066 000063 000062 000060 000058  O000SE 000054  DOK0S2 000050
31 | 000097 000054 000090 00087  DO00084 000082  0BOOTY 000076 000074 0.00071
_30 | poo13s 000131 000126 000122  OO00HB  OODlI4  ODOINL 000107 000103 000100
—25 | 00019  ©O00t8 00018 0O0FT 00016 eo616 - 0.0015 0.0015 00014 0.0014
~28 | ooozs 00025 00024 Q0023 00023 00022 0.002 0.002 80020 0.0019
~27 | 00035 0003 00033 00032 00031 00030 00020  0.008 00027 0.0026
~26 | 00047 00045 00084 00643 0.004] 80040 00039  0.0038 00037 00036
-2s | topsz 0006 00058 0A0S?T  0.0055 00054  0p0s3 0.0051 00049  0.0048
-24 | poosz 00086 OO 00075 00073 0.0071 00069 00068 00066 0.0054
~23 1 00107 004 00102 00099 D.00% 00096 00091 0.0089 00087  0.6084
—22 | po139 00136 00132 00129 001X 00122 00119 0.0it6 00113 00110
21 | 00179 0014 00170 00166 00l&2 00158 00184 00150 00146 0.0143
-20 | 0028 - 00z 0027 0022 00207 00202 00197 00192 00188 00183
—19 | 00287 o028l  0.0Z74  DO268 G862 00256 00250 0.0244 00239 0.0233
—18 | 00359 00351 D034 00336 0039 00322 00314 00207 00301  0.0294
~17 | p0sss 00436 00427 - OB4IB 00409 0.0401 00392 00384 00375  0.0367
-16 | oOs4s 00537 00526 00516 0.0505 00495 0.0485 0.0475 D065 0.0455
~15 | opese 00655 00643 00630 0.0818 00606 0054 00582  00STY 00559
14 | 00808 00793  007TIR 00764 DOTA9 0.0735 0071 0.0708 0.0694  0.068)
13 | 00oe8 0095t 009 00918 0g%0l D088S  0.0869 0.0853 00835 0.0823
12 | o115t omm oMz 0093 01075 01056 05038 2.1020 0.1003 00985
11 | ou3s7 013z 0am4 oe2 Ba2n 0.1251 01230 04210 04190 00170
1o | 01387  oasez 04539 0as15 G432 01469 01445 00423 g.140t 01379
—09 | og8s) 01814 DU7EBS 04762 G736 G.E711 0.1685 0.1660 01635 o6l
05 | g2019 02080 82061 02033 02005 01977 01949 01022 00804 01867
07 | o2420 02388 02358 02327 022% 02266 02936 02206 02177 02148
-6 | 023 02709 02676 02643 036l 02578 02546 0.2514 02482  0.2451
—05 | 03085 03050 03015 02981 02546 922 0287 02843 02810 02776
04 | 03446 03405 0332 03336 0.5300 03264 0328 03192 03156 03121
—03 | o3gzt  B3ITE DIMS 03707 0.3689 83632 03594 0.3557 03520 0340
-02 | 04207 04168 04129 04090 04052 a4013 03974 03936 03897 03859
_ol | 04602 04s62 04522 04483 0443 0M04 04264 0.4328 04286 04247
00 | 05000 04960 04920 04888 04340 0.4801 04761 0.4721 04681 04641
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TABLE 2. |

The Cumulative Standardized Normal Distribution {continued)

Entry represents area snder the cumulative standardized
normal distribution from ~ooto Z

. £ . Cosulaiive Probabillties ° L

z [:X01) 0.01 0.02 0,03 864 0.0 0.06 2.07 0.08 .09
0,0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 05239 0.5279 0.5319 05359
0.t 6.5398 0.5438 0.5478 05517 0.55587 0.5596 0.5636 B.5675 0.57H4 0.5753
0.2 0.5793 05832 0.587% 0.5916 0.5%48 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 06217 0.525% 06293 0.633} 0.6368 0.6466 0.6443 B.6480 0.6517
04 0.6554 0.6591 {.6628 0.6664 0.6700 0.6736 0.6772 0.6868 1.6844 0.6%719
8.5 06315 0.6850 0.6985 0.1 0.7054 0.7088 0L B.715% 07150 0.7224
0.6 0.7257 8729 0.7324 0.7357 0.7389 A 0.7454 0,7486 07518 0.7549
8.7 0.7580 0.7612 0.7642 0.7673 0.7704 9.7734 0.77164 0.77%4 6.7823 07852
0.8 0,788} 0.7910 07439 0.7967 0.7995 9.5023 0.8051 O.BO78 8.8106 0.8133
0.9 0.8159 0.8186 08212 0.8238 0,8264 0.8289 8315 0.8340 0.8365 08380
148 0.8413 0.8438 08461 08485 0.8508 0.8531 8.8554 0.8577 (.8599 18621
L 4.8643 0.8665 0.8686 0.8708 0.872¢ 08749 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869% {8888 0.8%07 0.8925 0.8944 0.8962 0.5980 08907 09035
13 8.9032 D.5049 0.5066 0,9082 0.5099 0.9115 89131 0.9147 69162 0.9177
14 0.9192 0.9207 0.9222 0.9226 0.9251 0.9265 0.9279 0.9292 0.59306 | 09319
1.5 6.9332 0.9345 0.9357 0.9370 0.9382 0.93%4 0.9406 09418 0.9428 3.9441
1.5 0.9452 (.9463 09424 05484 0.9495 0.9505 0.9515 Q.9528 4.9535 0.9545
1.7 0.9554 . 09564 0.9573 0.9582 8,959 0.9599 0.9608 0.9616 $.9625 09633
1.8 0.9641 0.964% 8.9656 0.9664 0.9671 0.9678 0.9686¢ 0.9533 0.5659 0.9706
1.9 99713 09719 0.9726 09732 0.9738 0.9744 0.9758 0.9756 0.9161 09767
20 097712 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 09817
24 0,982} 0.9826 0.9836 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
22 0,988} 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 09884 0.9387 0.98%0
23 9,989 09896 0.9898 0.9901 0.9904 0.9906 0.9909 B.991] 09913 05916
24 7| o9z 6.9920 0.9922 09928 0.9927 0.9929 09931 09932 0.9934 0.9936
25 9.9938 0.9%40 0.9941 0.9943 0.9345 0.9946 09948 0.9949 0.9551 0.9952
26 05953 B.9955 0.9956 0.9957 0.9950 0.9960 09961 0.9962 0.9963 G.9964
27 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 09971 0972 (4.9973 0.9974
28 0.5974 0.9975 0.9976 0.9977 0.9977 0.9978 09979 0.9979 0.9980 $.9981
29 0.998) 0,9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.5986 0.9986
30 0.99865 099869 099874 0.99878 0.99882 0.99886 0.9988% 0.99893  0.99897  4.99900
34 0.99%03 0.99%06 0.99910 0.99913 0.99915 0.99918 0.95971 099924 099926 {9999
32 0.9993] 0.99934 0.99936 0.99038 0.99940 0.99942 0.99944 039946 009948 0.99950
33 0.99952 0.599953 0.99955 0.99957 0.99958 0.99350 0.99961 099962  0.99964 099965
14 0.99966 6.99968 0.99969 0.99970 0.89971 059972 099973 099974 099975 0.99976
35 0995977 D.99978 099978 0.99679 D.99980 0.99081 0.99983 099952 099983  (.99983
36 0.99984 099585 0.99985 0.09986 0.99984 G.99087 0.99987 000988  DO9UER  0.99989
7 0.9995% £.99990 0.995%0 0.99990 8.99991 0.99941 £.99952 099902 £99992 {99
k¥ 3 0.95993 0.95993 0.99993 0.999%4 0.999%4 0.99994 0,99904 099995 .99995 099985
39 095995 D.59995 0.99996 0.99956 0.99995 0.99996 0.99906 0.99996  D.99997  (.90997
40 0.999968329

45 0.999996602

50 0.999999713

55 | 0999999981

6.0 | 0.9999999%9

PN
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JABLE 5-1

Critical Values of t

For a particular mumber of degrees of freedom, eniry represents
the critical value of t corresponding to the cumulative probebillty
{t — a) and 2 specified upper-tail area {a).

E“DW‘-IG\ b LN -

P
SO VRN

N o . wuwuwwmwuuu-n 6 b o
EH2 GRS BEEBYRE REUNE BERNR BRURY

12,7062
43027 £,9646 9.9248
31824 4.5407 5.8409
2.7764 3.7469 4.6041
25766 31.3649 40322
24469 3. 1437 3.7074
2.3646 2.5980 3.4965
2.3060 2.8965 33554
22622 2.8214 3.24%8
22281 21638 3.1693
22010 27181 31058
217838 2.6810 3.0545
21604 2.6503 1.0123
21448 2.6245 29768
21315 2.6025 2.9467
2.1199 2.5835 29208
2.1098 2.5669 2.8982
21009 2.5524 2.8784
20930 2.5395 2
20360 21,5280 2.8453
240796 25177 28314
20739 25083 28188
20687 24999 2.8073
20639 249522 2.1969
20595 2.485) 21874
2.05%5 2.4786 2.7787
20518 247 27167
20484 24671 2.7633 N
20452 2.4620 2.7564
1.0423 24573 2.7500
203958 24528 2.7440
2.0369 24487 21385
2.0345 24448 27333
20322 24411 27184
20301 24377 27238
20281 24345 2.7195
20262 24314 2.7154
20244 24286 2.7}16
20027 24258 2.7679
206211 247233 27645
2.0195 24208 2.7012
20181 24185 2.6981
2.0167 24163 2.6951
20154 24141 26920
20141 24121 2.6848
20129 2.4102 2.6870
20117 2.4083 2.6845
2.0108 2,4066 2.6822
Py - M 3 £ =52 e
AE I FTEYELFEH




TABLE 3-2

Critical Values of ¢t
(continued)

[ Cumulative
Probabilities ; B~
5 BFBEEEER
0.75, 0.90, 0.95, 0.975,
0.99,0.995 -
ETEFEN T3k

¥ Upper-Tail Areas |

" Upper-Tail Areas ;27K
HIECF ARG R 0.25,
0.10, 0.05, 0.025, 0.01,
0.005 -

11
120

16502
1.6588
Lés5T7
1.6449

20096
20088
20076
20066
20057
2.0049
2.0040

2.0032
20025
20017
2,0010
20003

19995
19990
1.9983
1.9977
18971

1.8966
1.9560
1.9955
19049
1.5944

1.9939
18935
19936
19925
1.9921
1.9917
1.9913
§.9908
1.5905
1.9901
1.9897
19893
19890
19886
1.9883

1.9879
1.9876
1.9873
1.9870
1.9867
£.9864
9861
1.9858
[.9855

19853

19850
£.9847
19845
L9842
1.9840
19818
13799
19600

24049

2.4033

24017
2.4002
2.3988
2.3974
23561

23948
2.3936
23924
23912
2.390]

2.3890
2.3880
23870
2.3860
2.3851

2.3842
23833
2.3824
23816
23808

2.3800
23793
23785
237178
23T

23764
23738
237131
23745
23739
23733
23121
23721
2.3716
2.3710

23705
23700
2.3695
2.3690
2.3635

23680
2.3676
23671
2.3667
23662,
2.3658
23654
2.3650
2.3645
23642
2.3607
23578

2.3263

2.6800

26778

2.6757
26737
26718
26700
2.6682

2.6665
2.6649
2.6633
26618
2.6603

2.6589
26575
26361
2.6549
26536

26524
26512
28501
26490 .
26419

26466
26459
26449
26429
26430

26421
26412
2.6403
2.6395
26387

2.6379
2.637¢
2.6364
2.6356
26349

26342

‘26335

26329
26322
26316

26309
2.6303
26297
26291
26286

26280
16275
2.6269
2.6264
26259
2.6213
26174
2.5758



TABLE 4

Critical Values of x°

For & particufar number of degrees of Freedorn, eritry represents ihe crirical value of ¥ % R )
corresponding to the tative probability (1 - o) and o specified uppertail acea {er). o 2

Degrees of
Freedom

0.001 6.004 0016 9,102 1323 2.706 3841 5024 6.635 7819

i
2 g.010 0,020 0.051 0.303 0211 0575 21713 4,605 599 1378 9210 10597
3 0072 0.115 0216 0352 0.584 13 4108 6.251 7815 9348 11345 12.838
4 0.207 0.297 0484 0711 1.064 1.923 5385 119 948 10143 13277 14860
3 0412 0.554 0,831 L1435 L6ID 2675 6.626 92316 11071 2833 IS 686 16750
6 0.676 03872 1237 1.635 2204 3453 7841 10645 12592 14448 16812 18.548
7 0989 1.23% 1690 2167 2833 4355 9031 12017 14067 16013 18475 20.278
3 1344 1.646 2180 2733 3450 st 10219 13362 15507 11535 20000 21955
9 1,735 2.088 2700 3333 4.168 5859 11389 14.684 16919 19023 20666 2313589
10 . 2136 2.558 3247 3540 4863 6737 12549 15987 18307 20483 23209 25.188
1] 2.603 3053 3816 4575 5.578 7584 13701 1727 19615 21910 24725 26,757
12 3074 isn 4404 526 6304 3438 14545 18540 2 mé 23337 26207 28299
13 31565 4,107 5.009 5.892 7042 5205 15984 19812 362 24736 27688 29.81%
4 4075 4,660 5629  6.57 7790 10165 1Y 21664 23685 26119 29,141 31319
15 4.601 5.229 6262 7268 8447 11037 1845 72307 24956 27488 30,578 32801
15 5.142 5812 6908 1862 g3i2 11912 19369 21542 26296 28843 12000 34267
17 5.697 6.408 7564 8672 10085 12792 20489 24769 77.587 Joa9r 33409 35718
13 6.265 7015 8231 9390 10865 13675 21605 25989 78869 3t 526 34805 37156
9 6,844 7.633 8907 10017 11651 14562 22718 27204 30044 32852 36191 38.582
20 7434 8260 g.501 10851 12443 5452 123828 718412 31410 34170 37568 39997
21 8.034 g.807 10283 13591 13240 16344 24835 29615 3267F 35478 38932 41401
22 8.643 9542 H09s2 12338 T14p42 11240 26039 10813 33924 36781 40289 42796
23 2260 10196 11689 13001 14848 18037 LMl 32007 35472 38076 41638 44181
8 9836 10856  12.401 13848 15659 19.037 28241 33196 36415 19364 42080 453559
25 10520 L5244 13020 14611 16473 19939 29339 34382 31652 40646 44314 46928
26 1LI60 12198 13.344 15379 17292 20.843 30435 35563 38885 4 1923 45642 48290
by 11808 12879 14573 16.151 18314 20149 31,528 36741 40113 43194 46963 49645
8 12461 13.565 15308 16928 18939 22657 32620 37916 4L33T 44461 48378 50593
29 13121 14257 16047 17708 19768 23.567 3711 39087 42557 45 T2 49588 52336
38 13787 14954 16791 18493 20.599 24478 34800 40256 43773 46976 50891 92672

For larger valucs of degrees of freedom (df ) the eapression £ = V 2 - V2ldf) - T may be used and the resulting upper-tail area can be found
from the cumulative standardized normal dismribution {Table E2).

* Cumulative Probabilities T —%1- #{3FHH /=245 £ 0.005, 0.01
0.025, 0.05, 0.10, 0.25, 0.75, 0.90, 0.95, 0.975, 0.99 09950
BB FH T 5% " Upper-Tail Areas | - rUppf’:r-’-Fail Areas | 7
FEYECE A B A B 0.995, 0.99, 0.975, 0.95, 0.90, 0.75, 0.25 ’
0.10, 0.05, 0.025, 0.01, 0.005 = I
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