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1. (a) Explain “Type II Error.” (3%)
(b) Determine the probability of Type Il Error, {§ for the following test of hypothesis, given that =48,
(12%)
Hy: p=50
Hp: pu<50
a=0.05, 0=10, n=40

2. Surveys have been widely used by politicians around the world as a way of monitoring the opinions of the
electorate. Six months ago, a survey was undertaken to determine the degree of support for a national
party leader. Of a sample of 800, 46% indicated that they would vote for this politician. This month,
another survey of 1,100 voters revealed that 56% now support the leader.

(a) At the 1% significance level, can we infer that the national party leader’s popularity has increased? (10%)

(b) At the 5% significance level, can we infer that the national party leader’s popularity has increased by
more than 5%7? (10%) '

3. A random sample of 50 observations yielded the following frequencies for the standardized intervals:

Interval Frequency
Z<-1.96 6
-1.96<Z <0 -2%
0<Z<196 .14
Z>19 3

Can you infer that the data are not normally distributed? (15%)

(Note: There is no probability table accompanying with this question: You only need to calcu]atc the test
statistic and to explain decision rules. Do not forget to state hypotheses very clearly.)

4. An experiment is designed to study the effect of two factors on the amplification of a stereo recording.
The factors are type of receiver (two brands) and type of amplifier (three brands). For each combination
of factor levels, three tests are performed in which decibel output is measured. A higher decibel output
means a better result. The coded results are as follows: '

Amplifiers
Receiver M1 M2 M3
9 6 9
R1 4 10 8
12 7 6
7 9 11
R2 1 12 16
4 17 10

To solve, use the following summary information (type of receiver as factor A and type of amplifier as
factor B):
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Sums of squares: 58, =14.22 SSp=61.44 SSap=84.11 SSr=271.11
Receiver: R1 R2

Sample means: 7.89 9.67

Amplifier: M1 M2 M3

Sample means: 6.17 10.17 10.00

Cell: RIL,M1 RIM2 R1M3 R2M1 R2M2 R2M3

Sample means: 8.33 7.67 7.67 4.00 12.67 12.33

(2) At the 5% significance level, is there an effect due to receivers? (5%)

(b) At the 5% significance level, is there an effect due to amplifiers? (5%)

(c) At the 5% significance level, is there an interaction between receivers and amplifiers? (5%)

(d) Plot a graph of average decibel output for each receiver for each amplifier. (5%)

() On the basis of the results, what conclusions can you reach concerning average decibel output? (5%)

5. A human resources manager with Mango Federated Corporation is interested in developing a multiple
regression model to estimate the salary ¥ (in thousands of dollars) for employees from experience Xj (in
years) with the firm and from performance X; (as measures by an index). Data were collected for 10
employees. The analysis for the multiple regression is presented in the accompanying tables.

ANOVA
Source of Variation Sum of Squares Degrees of Freedom Mean Square

Regression 224.61 2 112.30

Error 33.79 7 4.83

Total 258.40 9

Unstandardized Standardized
Coefficients Coefficients Correlations

Model B Std. Error Beta t Sig.  Zerv-order  Partial Part
Constant 13.10 4.59 2.85 02
experience 1.94 .66 65 2.95 02 91 74 40
performance .16 .10 .33 1.50 .18 .84 .49 20

(a) Test the overall significance of the multiple regression relationship. Let the level of significance be 0.05.

(5%)

(b) Test the hypothesis that X adds no explanatory power to the multiple regression equation over and
above that which is provided by X;. Let the level of significance be 0.05. (5%)

(c) Find the correlation between experience and salary after the influence of performance has been removed
from them. (5%)

(d) Find the predicted average salary of Lee, one employee of this company, given that he has ten years of
experience and his pe;formance index is 80. (5%) :

(e) Find a 95% confidence interval for Lee's average salary. Let the standard error of the predicted value of
Ybe 1.11 (5%) '

WhE




376

A
¢ Rz% 2 ®

#

B 3 8 P8 R 1018 45 B4R L3248 A A WA

376
Y3t 2 (F)

T

R

REIT
# 8
iz

Em

T e S S e el

e o Yt At ..wm...tt%.uqll...if.u

CErev0 L

_ mvmv.o

6¥0%°0

e
AR ST

€6Z1°0
0600
96500 21500
6EZ00 - BB’ - - OTIOD.

500 600 00 €00

15500 81900




AR
# 8

L

R

376

Yost % (F)
ik

B A 1018 4 A L A 4 A

A 376
# § Rz% ¢« R

Table entry forp and C is

the critical value ¢* with
probability p lying to its
right and probabil.ity C lying

between —£*

Upper tail probability »
df| .25 20 45 10 05 025 .02 .01 005 .0025 001 0005
1 | 1000 1376 1.963 3.078 6314 1271 1589 3182 6366 [273 3183 6366
2 | 0816 1.061 1.386 1.886 2920 4303 4.849 6.965 9.925 14.09 2233 31.60
3 | 0765 0978 1.250 1638 2353 3.182 3.482 4541 5841 7.453 1021 1292
4 1 0741 0.941 1.190 1.533 2.132 2776 2.999 3.747 4.604 5.598 7.173 8.610
s | 0,727 0920 1.156 1476 2015 2571 2757 3.365 4.032 4.773 5893 6.869
& | 0718 0.906 1.134 1440 1943 2447 2,612 3.143 3707 4317 5.208 5959
7 1 0711 0.89 1.119 1415 1895 2365 2.517 2.998 3,499 4.029 4.785 5408
8 | 0,706 0.889 1.108 1397 1860 2449 2,896 3355 3.833 4501 5.041
9 | 0703 0.883 1.100: 1.383 1833 2. ' 4781
10 | 6700 0:879 1.09% 1372 1812 222 4,587
11 | 0697 0.876 1.088 1.363 1.796 4.437
12 | 0.695 0.873 1.083 1.356 1.782 4,318
13 | 0.694 0.870 1.079 1350 L771 4221
14 | 0692 0.868 1.076 1345 1761 4.140
15 | 0.691 0.866 1.074 1341 1753 2. ! 33 4.073
16 | 0.690 0.865 1.071 1337 1746 2120 .2.235 2 6 4015
17 | 0689 0863 1.069 1333 .L740° 2110 2 3.965
18 | 0.688 0.862 1.067 1330 1734 2. 3.922.
19 | 0.688 0.861 1.066 1328 1.729. 209 3,883
20 | 0.687 0.860° 1.064 1.325 1725 2 3.850
21 | 0.686 0.859 1.063 1323 1721 3.819
22 | 0.686 0.858 1.061 1321 1717 3.792
23 | 0.685 0.858 1.060 1.319 1714 3.768
24 | 0685 0.857 1059 1318 1711 3,745
25 | 0.684 0.856 1.058 1316 L708 2. 3.725
26 | 0.634 0.856. 1.058 1315 .1.706 2 31707
27 | 0684 0.855 1.057 1314 17032 3.690
28 | 0.683 0.855 1,056 1.313 1.70F 3.674
29 | 0.683 0.854 1.055 1311 1.699 3.659
30 | 0.683 0.854 1.055 1310 1.697 3:646
40 | 0681 0.851 1050 1303 1684 3,551
50 | 0,679 0.849 1.047 1.299 1.676 3.496
60 | 0.679 0.848 1.045 1296 1671 3.460
80 | 0.678 0.846 1.043 1.292 1.664 3.416
100 | 0.677 0.845 1.042 1290 1.660 3.390
1000 | 0675 0.842 1.037 1282 1.646 3.300
2* | 0.674 0.841 1036 1282 1.645 3.291
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