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5%, — K A8 (3pt for each, please write down the item numbers and answers in order. For example: 1 (d) 2 (d)

3(d)..... 10(d)

1. An assumption made about the value of a population parameter is called a
(a) sampling distribution

(b) hypothesis

(¢) confidence interval

(d) significance

The next two questions will be based on the following
Three statistics classes all took the same test and the histograms of the test scores are shown to the right
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2. Overall, which class has the highest mean and median? Check one that apply
(a) Class 1 (b) Class 2 (c) Class 3

3. Match each class with the corresponding boxplot "
Class 1 corresponds to boxplot : =
Class 2 corresponds to boxplot . ; P
A B C

Scores
[s7]
T

Class 3 corresponds to boxplot
(a) ABC (b) ACB (c) BCA (d) BAC

4. We test the null hypothesis Ho: p= 10 and the alternative H,: u< 10, for a normal population with o=4. A
random sample of 16 observations is drawn from the population and we find the sample mean of these
observations is 12. The p-value is closest to

(a) 0.0228

(b) 0.0456

(c) 0.1016

(d) 0.9772
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5. A certain population follows a normal distribution with mean p and standard deviation o = 2.5. You collect
data and test the hypotheses Ho: p = 1, Ha: p# 1.

[You obtain a p-value of 0.022. Which of the following is true?

(a) a 90% confidence interval for p will include the value 1

(b) a 95% confidence interval for p will include the value 1

(c) a 97% confidence interval for p will include the value 1

(d) a 99% confidence interval for p will include the value 1

6. The time to complete a standardized exam is approximately normal with a mean of 70 minutes and a standard

deviation of 10 minutes. Using the 68-95-99.7 rule, what percent of students will complete the exam in under an

our?
a) 68%
b) 32%
(c) 16%
d) 5%
7. Which of the following is true?
a) if we draw a simple random sample of any size from any population the sampling distribution of the sample
ean will be exactly Normal
(b) if we draw a simple random sample of any size {rom any population the sampling distribution of the sample
[mean will be close to Normal
(c) central limit theorem only applies when sampling from Normal populations

(d) none of the above

8. If two random samples of sizes 30 and 36 are selected independently from two populations with means 78 and
85, and standard deviations 12 and 15, respectively, then the standard error of X, — X, is equal to:
(a) 0.904
(b) 3.324
(c) 3.391
(d) 0.833
9. A student took a math test whose mean was 70 and standard deviation was 5. The total points possible was
100. Suppose that the exam is normally distributed. Stacey's results were reported to be at the 95th percentile.
'What was his actual exam score, rounded to the nearest whole number?
(a) 80
(b) 75
(c) 78
(d) 62
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10. Consider the following model Y = 8, + f;x + &, whether Y is the daily rate of return of a stock, and x is
[the daily rate of return of the stock market as a whole, measured by the daily rate of return of Standard &
Poor's(S&P) 500 Composite Index. Using a random sample of n = 12 days from 1980, the least squares lines
shown in the table below were obtained for four firms. The estimated standard error of £, is shown to the right of
each least squares prediction equation

Firm Estimated Market Model Estimated Standard Error of §;
Company A y= 0.0010-1.40x 0.30
Company B y=0.0005-1.21x 0.60
Company C y=0.0010+1.62x 1.34
Company D y= 0.0013+0.76x 0.15
tFor which of the stocks is there evidence (at e = 0.05) of a positive linear relationship between Y and x?
(a) Company D only
(b) Company C and D only
(c) Companies A, B and D
(d) Companies B and D only
# = KA (15%)

7 pairs of twin male lambs were selected; diet plan I was given to one twin and diet plan II to the other twin in

each case. The weights at eight months were as follows.

1 2 3 4 S 6 7
Diet I 111 102 90 110 108 125 99
Diet I 97 90 96 95 110 107 85

a. (7pt) Someone use the two-sample t-test to test the hypothesis that there is no difference in the diets against the
alternative that diet I is preferable to diet [T at a = 0.10. Please show the test statistic and its p-value
. (8pt) Does this testing convince you? Explain. Can you find other testing procedure which is better than the

wo-sample t-test? Ps., your answers should have some statistical analysis to support your arguments.
% = KA(15%)

There are 5 urns. The 7r-th urn contains (r — 1) red balls and (5 —r) blue balls, for r =1, 2, ..., 5. You
randomly pick one urn and chose two balls without replacement.

a. (12pt) Find the probability that the second ball is blue

[b- Gpt) Find the probability that the second ball is blue, given the first one is blue




REge A% 113 2455 MBIt BaLAamEsn S4E2R88

%%E’%7E

F R # B@it$

% PR

¥ @A % A (MBA 24
LE)Fa it

# R B R

2 A La(Z) 2@E

% v9 ARE(20%)

Suppose that two shipping companies, A and B, each decide to estimate the annual percentage of shipments on
which a $100 or greater claim for loss or damage was filed by sampling their records, and they report the data

shown below.
Company A Company B
Total shipments sampled | 800 600
Number of shipments 200 100
with a claim > $100

The owner of Company B is hoping to use these data to show that her company is superior to Company A with
[regard to the percentage of claims filed. Let a = 0.05

a. (10pt) Conduct a two-sample test procedure to analyze the data in this experiment

{b. (10pt) Conduct another testing based on the Chi-square test statistic

%5 KA(20%)

A random sample of 30 executives from companies with assets over $1 million was selected and asked for their
annual income and level of education. The following table summarized the results

High School or Undergraduate Master's Degree or
less Degree More

Sample size 7 11 12

Average Salary 49 76.3 78.3

(1,000s)

a. (4pt) Find H, and H,
[b. (6pt) Given the mean square error (MSE) was 243.7. Please construct a ANOVA table
c. (5pt) Compute the test statistic and test the hypotheses at a 5% level of significance.

confidence interval for the difference

K #mek(t, z, x% F table)

d. (5pt) The difference of salaries between undergraduate and master’s degree or more is of interest. Find a 95%




RILPEsAR%Z 113

XY

FREHRERLAMENE BA LKA

0"

£ 7 g

Ny Al
b4

# WA Bt g

% A%

¥ F 125 % A (MBA 243

ER)FE— 4

FREM 2R L a() gyk

- -

STANDARD NORMAL TABLE (2)

Eniries in the table give the area under the curve
between the mean and 7 standard deviations above
the mean. For example. for z = 1.25 the area under
the curve between the mean (0} and z is 0.3944.
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0.0040
0.0438
0.0832
01217
0.1581
C.1950
0.2281
0.2611
0.2810
0.3186
0.3438

0.4718
04778
21 0.4826
22 ' 04861 0.4864
2.3 04893 0.4896

0.0080
0.0478
0.087
0.1258
0.1628
0.1885
0.2324
0.2642
0.2835
0.3212
0.3461
0.3688
¢.3888
0.4065
0.4222
0.4357
0.4474
04573
0.4656
04726
0.4783
0.4830
0.4868
0.4808

0.0120
0.0517
0.0910
0.1293
(.1664
g.z018
0.2357
0.2673
0.2963
G.3238
0.3485
0.3708
0.3807
0.4082
0.4236
0.4370
0.4484
0.4582
0.4684
04732
(G.4768
0.4834
0.4871
0.4801

B o] ocoi] 002 o003

0.0160
0.0857
0.0848
0.1331
01700
0.2054
0.2389
0.2704
0.2805
0.3264
0.3508
0.3726
£.3825
0.4088
0.4251
0.4382
0.4425
0.4581
0.4671
0.4738
8.4783
£.4838
0.4875
0.4504

0.0180
0.0596
¢.0987
0.1388
0.1736
0.2088
0.2422
0.2734
0.3023
0.3288
0.3513
0.:3748
0.3944
0.4115
0.4265
0.4384
0.4508
0.4588
0.4678
0.4744
0.4786
0.4842
0.4878
0.4906

0.0238
0.0636
0.1026
0.14086
0.1772
0.2123
0.2454
0.2784
0.3051
0.3315
0.3554
0.3770
0.3862
0.4131
0.427¢
0.4406
04518
0.4508
0.4686
0.4750
0.4803
0.4848
0.4881
0.4908

0.0278
0.0675
0.1064
0.1443
£.1808
0.2157
0.2486
0.2794
0.3078
0.3340
0.3577
0.3790
0.3880
0.4147
04292
0.4418
0.4525
0.4616
0.4893
0.4756
0.4808
0.4850
0.488¢
0.4811

0.0918
0.0714
0.1163
0.1480
0.1844
0.2190
0.2517
0.2823
03106
0.3365
0.3520
0.3810
0.3687
04162
C.4306
0.4428
0.4535
04625
04692
0.4761
04812
04854
0.4887
0.4813

0.0350 i
0.0753 :
0.1141
DiI5t7 )
0.1879 /
0.2224
£.2540
0.2852
0.3133
0.3389 .
0.2621

0.383G
0.4015
04177
0.4314¢
0.4441
0.4545
0.4833 !
04708

0.4767
04817 :
04857
0.4880 |
0.4916 |
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9.23635

Example: df (Number of degrees of freedom) == 5, the tail above x2 = 9.23635 represents 0.10 or 10% of the area under the curve.

Degrees of L Area in Upper Tail X
Freedom 995 99 975 95 9 .1 05 025 01 005
1 0.0000393  0.0001571  0.0009821  0.0039322  0.0157907 27055  3.8415  5.0239  6.6349 7.8794
2 0.010025 0.020100  0.050636  0.162586 0.210721 46052 59915 73778 92104  10.5965
3 0.07172 0.11483 0.21579 0.35185 0.58438 62514  7.8147  9.3484 113449  12.8381
4 0.20698 0.29711 0.48442 0.71072 1.06362 7.7794  9.4877 111433  13.2767  14.8602
5 0.41175 0.55430 0.83121 1.14548 1.61031 92363 110705  12.8325 150863  16.7496
6 0.67573 0.87208 1.23734 1.63538 2.20413 106446 12,5916 144494 168119  18.5475
Table II: F table with a = 0.05
| Neworor BF
» i 1 3 4 5 & i 8 3 19
1 161448 199.500 21507 224583 230062 231980 23768 23GB83 Nusdd 241882
2 18513 19000 19.164 19247 1929 19330 12353 19371 19388 19396
3 0128 9552 9277 9417 983 Eo41  BERY  BB4S 313 K786
4 7909 698 6531 6388 6256 6183 SO0M  aBil L9959
5 SE0R 5786 SA409 5192 S0%0 . 4yS0 48N 4818 4771 4138
6 SOB? 5143 4757 4534 4MT 4284 4207 4347 409 4080
7 4991 4937 4347 4120 397X 1gse  ATRT 3736 3877 34N
s 2318 44% 4066 383 3AET  ASRT 3500 3438 0 3 3
» S117 4236  31ME3 3633 34R>  AIM 3293 333 3iW 3R
» 4965 4100 37ed 3478 333 3217 313§ 3072 3430 D9
1 4340 I 237 30T 31204 3M5 3013 2948 2R%e 23S
1 4747 3885 1490 12%9 3106 2996 2811 2R 1We 2753
] 4667 3806 3411 3179 3E2S 2915 2x32 27 274 2eT
7] 4800 AP 3344 LII2 2952 JEART 1764 2699 2pés del2
18 4543 3682 IOA7  3OSH 29U 2 2T07  2p4t SRS 23
» 44% 363 3239 3o07 2882 2M1 0 2637 2391 253 1494
] 4451 3892 3197 2965  2HIG 2499 2460 IS8 2484 4%
] 4414 1858 316D 2928 XTI a1l 2877 2510 4% 2412
) AME 3523 3127 2xes 2N 2an 2844 2477 242 LW
» 4351 3493 309 2meb 271 2399 1814 2447 293 MK
n 4335 3487 3072 28 20R% XSTY 248% 24200 23es 2320
n 4300 1443 1049 2X17 2e8l 259 2481 2T 230 229
b - ] m AT A 2 2840 2RI 2442 21K 3 228
» 3403 3009  2T7H6 2421 2% 2433 23sA M0 23S
-] ;g_n__s nm 2759 23 2490 24DS 2337  23s3 3336
b 243 2SRT O 2474 28R 22X 3 22
n um 3 354 z ow IR OINTTO2489 1N WS 2250 2
b | 41% 3340 384T 24 S8 S 138 2281 22w 2w
» 4183 3128 293 27BL 254y 2432 236 2278 232% M
» 4170 3316 2923 280 3833 2421 23W 3266 32311 e
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t table b
difp| oee 025 o.18 005 0.025 00 0.005 0.0005
1 | 0324820 | 1.000000 | 3.077684 | 6313752 | 1270620 | 31.82052 | 5365674 | 6366192
2 § 0.288675 | 0516497 | 1.885018 | 2919988 | 4.30265 6.96456 9.92484 31589
3 | 0276671 | 0764892 | 1637744 | 2353363 | 3.18245 | 454070 | 584091 | 129240
4 | 0270722 | 0740897 | 1533206 | 2131847 | 277645 | 374695 | 460403 | 86103
5 | 0267181 | 0.726687 | 1475884 | 2015048 | 257058 | 336493 | 4.03214 | 68688
6 | 0264835 | 0717558 | 1439756 | 1843180 | 244891 | 314287 | 370743 | 59588
7 | 0263167 | 0711142 | 1414924 | 1894579 | 236462 | 299795 | 349348 | 54079
8 | 6261821 | D.J06387 | 1.396815 | 1.859548 | 230800 | 289646 | 235539 | 50413
9 | 0260955 | 0707722 | 1383026 | 1833113 | 226216 | 282148 | 324384 | 47809
10 | 0.260185 | 0.699812 | 1372184 | 1.812461 | 220814 | 276377 | 3.16827 | 45369
19 | 0.259556 | 0697445 | 1353430 | 1795885 | 220038 | 271808 | 3.10581 | 44370
12 | 0259033 | 0595483 | 1.356217 | 1.782288 | 217881 | 268100 4. 305454 | 43178
13 | 075859 | 0593629 | 1350171 | 1770933 | 216037 | 265031 | 301228 | 42208
14 | 0256213 | 0652417 | 1345030 | 1.761310 | 214479 | 252449 | 297684 | 41405
15 | 0257885 | 0691167 | 1340606 | 1753050 | 213145 | 250248 | 284571 | 40728
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