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(1) (10%) For a sequence of random variable X, X,,..., X, explain what is “Law of large number” and

what is “Central limit theorem”. (you can describe the most general one you know)
(2) (20%) Let X, X,,..., X, bei.i.d. random variables with the exponential density

1
f(x)==e*? x>0.
0 (X) )

Here, >0 is unknown. We wish to estimate g(8)=e?'?

. Consider two estimates
_ _ 1
5, =9(X,), where X ==X,
)
and

13 1if X, >2
o, == 1| , Where | = b
? nizzl: D=2 D=2 {0 otherwise

For i=12 find o/ so that

JIn(s, — g(8)) —2>N(0,02) as n— .

H>
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3. (20%) PREREFTE 15 (A) KLY ﬁgf P (B ) RIFSEs =B RUB PO ) > FRE 10 S0P
FJfosy & o BERSIS =0 SRR - 5 PP A 0 5 PO B 0 B E R

alive Dead total
A 4 1 5
B 2 3 5
Total 6 4 10
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4. A microcomputer manufacturer has developed a regressi
with three independent variables. The three independent

on model relating his sales (Y in $10,000s)
variables are price per unit (Price in $100s),

advertising (ADV in $1,000s) and the number of product lines (Lines). Part of the regression results is

shown below.

Coefficient Standard Error

Constant 1.0211 22.8752

Price -0.1524 0.1411

ADV 0.8849 0.2886

Lines -0.1463 1.5340
Analysis of Variance
Source of Degrees Sum of Mean of F
Variation of Freedom Squares Squares
Regression 2708.61
Error (Residuals) 14 2840.51

Total

(1) (2%) Use the above results and write the regression equation that can be used to predict sales.

(2) (2%) If the manufacturer has 10 product lines, advertising of $40,000, and the price per unit is
$3,000, what is your estimate of their sales? Give your answer in dollars.

(3) (2%) Compute the coefficient of determination and fully interpret its meaning.

(4) (4%) At « =0.05, test to see if there is a significant

relationship between sales and unit price.

(5) (4%) At « =0.05, test to see if there is a significant relationship between sales and the number of

product lines.

(6) (3%) Is the regression model significant? (Perform an F test.)
(7) (2%) Fully interpret the meaning of the regression (coefficient of price) per unit that is, the slope for

the price per unit.

(8) (1%) What has been the sample size for this analysis?

5. (15%) - [] > SIfRHPE TASER ) TR ) T R R TR g
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Standard Normal Distribution

i .

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

11

1.2

13

1.4

15

1.6

1.7

1.8

1.9

0.00

0.0000

0.0398

0.0793

0.1179

0.1554

0.1915

0.2257

0.2580

0.2881

0.3159

0.3413

0.3643

0.3849

0.4032

0.4192

0.4332

0.4452

0.4554

0.4641

0.4713

0.01

0.0040

0.0438

0.0832

0.1217

0.1591

0.1950

0.22901

0.2611

0.2910

0.3186

0.3438

0.3665

0.3869

0.4049

0.4207

0.4345

0.4463

0.4564

0.4649

0.4719

0.02

0.0080

0.0478

0.0871

0.1255

0.1628

0.1985

0.2324

0.2642

0.2939

0.3212

0.3461

0.3686

0.3888

0.4066

0.4222

0.4357

0.4474

0.4573

0.4656

0.4726

0.03

0.0120

0.0517

0.0910

0.1293

0.1664

0.2019

0.2357

0.2673

0.2967

0.3238

0.3485

0.3708

0.3907

0.4082

0.4236

0.4370

0.4484

0.4582

0.4664

0.4732

n z

0.04

0.0160

0.0557

0.0948

0.1331

0.1700

0.2054

0.2389

0.2704

0.2995

0.3264

0.3508

0.3729

0.3925

0.4099

0.4251

0.4382

0.4495

0.4591

0.4671

0.4738

Area between O and z

0.05

0.0199

0.0596

0.0987

0.1368

0.1736

0.2088

0.2422

0.2734

0.3023

0.3289

0.3531

0.3749

0.3944

0.4115

0.4265

0.4394

0.4505

0.4599

0.4678

0.4744

0.06

0.0239

0.0636

0.1026

0.1406

0.1772

0.2123

0.2454

0.2764

0.3051

0.3315

0.3554

0.3770

0.3962

0.4131

0.4279

0.4406

0.4515

0.4608

0.4686

0.4750

0.07

0.0279

0.0675

0.1064

0.1443

0.1808

0.2157

0.2486

0.2794

0.3078

0.3340

0.3577

0.3790

0.3980

0.4147

0.4292

0.4418

0.4525

0.4616

0.4693

0.4756

0.08

0.0319

0.0714

0.1103

0.1480

0.1844

0.2190

0.2517

0.2823

0.3106

0.3365

0.3599

0.3810

0.3997

0.4162

0.4306

0.4429

0.4535

0.4625

0.4699

0.4761

0.09

0.0359

0.0753

0.1141

0.1517

0.1879

0.2224

0.2549

0.2852

0.3133

0.3389

0.3621

0.3830

0.4015

0.4177

0.4319

0.4441

0.4545

0.4633

0.4706

0.4767
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2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

df\p

0.4772 | 0.4778

0.4821 | 0.4826

0.4861 | 0.4864

0.4893 | 0.4896

0.4918 | 0.4920

0.4938 | 0.4940

0.4953 | 0.4955

0.4965 | 0.4966

0.4974 | 0.4975

0.4981 | 0.4982

0.4987 | 0.4987

0.4783

0.4830

0.4868

0.4898

0.4922

0.4941

0.4956

0.4967

0.4976

0.4982

0.4987

0.4788 | 0.4793

0.4834 | 0.4838

0.4871 | 0.4875

0.4901 | 0.4904

0.4925 | 0.4927

0.4943 | 0.4945

0.4957 | 0.4959

0.4968 | 0.4969

0.4977 | 0.4977

0.4983 | 0.4984

0.4988 | 0.4988

0.4798

0.4842

0.4878

0.4906

0.4929

0.4946

0.4960

0.4970

0.4978

0.4984

0.4989

0.4803 | 0.4808

0.4846 | 0.4850

0.4881 | 0.4884

0.4909 | 0.4911

0.4931 | 0.4932

0.4948 | 0.4949

0.4961 | 0.4962

0.4971 | 0.4972

0.4979 | 0.4979

0.4985 | 0.4985

0.4989 | 0.4989

t distribution with right tail probabilities

0.40

0.324920

0.288675

0.276671

0.270722

0.267181

0.264835

0.263167

0.261921

0.25

1.000000

0.816497

0.764892

0.740697

0.726687

0.717558

0.711142

0.706387

0.10

3.077684

1.885618

1.637744

1.533206

1.475884

1.439756

1.414924

1.396815

0.05

6.313752

2.919986

2.353363

2.131847

2.015048

1.943180

1.894579

1.859548

Yip.a)

0.025

12.70620

4.30265

3.18245

2.77645

2.57058

2.44691

2.36462

2.30600

0.01

31.82052

6.96456

4.54070

3.74695

3.36493

3.14267

2.99795

2.89646

0.005

63.65674

9.92484

5.84091

4.60409

4.03214

3.70743

3.49948

3.35539

0.4812 | 0.4817

0.4854 | 0.4857

0.4887 | 0.4890

0.4913 | 0.4916

0.4934 | 0.4936

0.4951 | 0.4952

0.4963 | 0.4964

0.4973 | 0.4974

0.4980 | 0.4981

0.4986 | 0.4986

0.4990 | 0.4990

0.0005

636.6192

31.5991

12.9240

8.6103

6.8688

5.9588

5.4079

5.0413
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9 10.260955 | 0.702722 | 1.383029 | 1.833113 | 2.26216 | 2.82144 | 3.24984 4.7809
10 0.260185 | 0.699812 | 1.372184 |1.812461 | 2.22814 | 2.76377 | 3.16927 4.5869
11 ]0.259556 |0.697445 | 1.363430 | 1.795885 | 2.20099 | 2.71808 | 3.10581 4.4370
12 |0.259033 | 0.695483 | 1.356217 |1.782288 | 2.17881 | 2.68100 | 3.05454 | 4.3178
13 10.258591 | 0.693829 | 1.350171 | 1.770933 | 2.16037 | 2.65031 | 3.01228 4.2208
14 10.258213 | 0.692417 | 1.345030 | 1.761310 | 2.14479 | 2.62449 | 2.97684 4.1405
15 10.257885 | 0.691197 | 1.340606 | 1.753050 | 2.13145 | 2.60248 | 2.94671 4.0728
16 |0.257599 | 0.690132 | 1.336757 |1.745884 | 2.11991 | 2.58349 | 2.92078 | 4.0150
17 10.257347 | 0.689195 | 1.333379 | 1.739607 | 2.10982 | 2.56693 | 2.89823 3.9651
18 |0.257123 | 0.688364 | 1.330391 | 1.734064 & 2.10092 | 2.55238 | 2.87844 | 3.9216
19 10.256923 | 0.687621 | 1.327728 | 1.729133 | 2.09302 | 2.53948 | 2.86093 3.8834
20 |0.256743 | 0.686954 | 1.325341 | 1.724718 | 2.08596 | 2.52798 | 2.84534 | 3.8495
21 1 0.256580 | 0.686352 | 1.323188 | 1.720743 | 2.07961 | 2.51765 | 2.83136 3.8193
22 1 0.256432 | 0.685805 |1.321237 | 1.717144 | 2.07387 | 2.50832 | 2.81876 3.7921
23 1 0.256297 | 0.685306 | 1.319460 |1.713872 | 2.06866 | 2.49987 | 2.80734 3.7676
24 |0.256173 | 0.684850 | 1.317836 |1.710882 | 2.06390 | 2.49216 | 2.79694 | 3.7454
25 1 0.256060 | 0.684430 | 1.316345 | 1.708141 | 2.05954 | 2.48511 | 2.78744 3.7251
26 |0.255955 | 0.684043 | 1.314972 | 1.705618 | 2.05553 | 2.47863 | 2.77871 | 3.7066
27 1 0.255858 | 0.683685 | 1.313703 | 1.703288 | 2.05183 | 2.47266 | 2.77068 3.6896
28 |0.255768 | 0.683353 | 1.312527 | 1.701131 | 2.04841 | 2.46714 | 2.76326 | 3.6739
29 0.255684 | 0.683044 | 1.311434 |1.699127 | 2.04523 | 2.46202 | 2.75639 3.6594
30 |0.255605 |0.682756 | 1.310415 | 1.697261 | 2.04227 | 2.45726 | 2.75000 | 3.6460
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F distribution table for « =0.05

F (05461062

df2/df1 1 2 3 4 5 6 7 8 9 10
1 161.44 |199.50 |215.70 |224.58 230.16 233.98 236.76 | 238.88 | 240.54 |241.88
2 18.512 | 19.000 |19.164 |19.246 |19.296 19.329 19.353 [19.371 |19.384 19.395
3 10.128 | 9.5521 |9.2766 |9.1172 |9.0135 8.9406 8.8867 8.8452 |8.8123 |8.7855
4 7.7086 6.9443 6.5914 6.3882 |6.2561 |6.1631 | 6.0942 6.0410 5.9988 5.9644
5 6.6079 | 5.7861 | 5.4095 5.1922 |5.0503 |4.9503 4.8759 4.8183 4.7725 4.7351
6 5.9874 5.1433 4.7571 4.5337 [4.3874 |4.2839 4.2067 |4.1468 |4.0990 |4.0600
7 5.5914 4.7374 4.3468 4.1203 |3.9715 | 3.8660 | 3.7870 |3.7257 |3.6767 |3.6365
8 5.3177 [ 4.4590 4.0662 3.8379 |3.6875 |3.5806 | 3.5005 3.4381 3.3881 3.3472
9 5.1174 [ 4.2565 | 3.8625 3.6331 |3.4817 |3.3738 | 3.2927 1 3.2296 [ 3.1789 |3.1373
10 4.9646 (4.1028 3.7083 3.4780 3.3258 [3.2172 |3.1355 |3.0717 |3.0204 |2.9782
11 4.8443 |3.9823 3.5874 3.3567 | 3.2039 [3.0946 | 3.0123 |2.9480 |2.8962 |2.8536
12 4.7472 | 3.8853 | 3.4903 | 3.2592 | 3.1059 2.9961 2.9134 |2.8486 |2.7964 2.7534
13 4.6672 | 3.8056 3.4105 3.1791 | 3.0254 | 2.9153 |2.8321 |2.7669 2.7144 2.6710
14 4.6001 |3.7389 3.3439 3.1122 2.9582 2.8477 |2.7642 |2.6987 |2.6458 |2.6022
15 4.5431 |3.6823 3.2874 3.0556 2.9013 2.7905 2.7066 |2.6408 |2.5876 |2.5437
16 4.4940 | 3.6337 | 3.2389 | 3.0069 |2.8524 2.7413 |2.6572 |2.5911 2.5377 2.4935
17 4.4513 | 3.5915 3.1968 2.9647 | 2.8100 |2.6987 |2.6143 |2.5480 | 2.4943 2.4499
18 4.4139 |3.5546 3.1599 2.9277 2.7729 [2.6613 |[2.5767 |2.5102 |2.4563 |2.4117
19 4.3807 |3.5219 3.1274 2.8951 2.7401 [2.6283 |2.5435 |2.4768 |2.4227 |2.3779

20 4.3512 | 3.4928 3.0984 2.8661 [2.7109 2.5990 |2.5140 |2.4471 2.3928 2.3479




	F distribution table for 

