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. Which of the following statement of ¢ and oy, is correct? (8)0=0yx par (D)O<0y bar (C}O=0x bar

(d)o>0x bar (e)irrelevant «

. Which of the following is NOT a sampling strategy? (a)error sampling (b) simple random

sampling {c)systematic sampling (d)stratified random sampling (¢}None of above -
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The reliability of different bridge components are shown as follows: ( & 10 &)

Bearing
0.85

Foundation Pier Beam
0.90 rd 095 > 0.90

Slab
0.92

Substructure Superstructure

What is the reliability of substructure (Foundation, Pier)? (3 )
What is the reliability of superstructure (Bearing, Beam and Slab)? (4 )
What is the reliability of the whole bridge? (3 4)

A highway tunnel is under construction using the D&B (Drill and Blast) method. The total
length of the tunnel is 180m. The progressing cycle is set to be 1.5 m. So far, 20 progressing
cycles have been completed. Their respective cycle times are listed in the table below. (413

)
Unit: hour
10.8 10.2 9.8 11.4
10.6 8.6 10.6 .92
118 11.4 45.5 10.2
34.0 11.6 10.2 12.8
10.2 12.0 10.4 i 11.2

Calculate the Mean, Mode, Median and Standard deviation of the cycletime. (8 4+)
With 95% confidence interval, approximately how much more time is needed to complete the
work? {5 &)
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Recently global economics have triggered inflation for numerous raw materials and other
necessities. An analyst needs to seriously consider inflation before selecting a better
alternative. According to his calculation, the general price inflation rates (f) for the hext 5
years are 2.8%, 2%, 1.5%, 0.75%, and 2.2%; the total price escalation rates (e) for the next 5
years are 4.86%. 5.06%. 5.56%, 5.79%, and 8.33%; no salvage value is available for all
alternatives; and the minimum attractive rate of return (MARR) after tax (i;) is expected to be
8%. Given the detailed information for the independent and irreplaceable alternatives shown
in the following table, please answer the questions:

Alternative | Cashflows (actual dollars) Useful
Capital Net cashflows life
investment
Year 0 Year | |Year2 |Year3 | Year4 | Years

A =200 50 50 50 50 50 S years

B -300 100 90 30 70 4 years

() For the next-S years, determine the real interest rates (i) (10 pt} and the differential price
inflation rates (¢ ) (10 pt).

{(b) To compare these two alternatives what assumption must be made under computation in
real dollar (5 pt)? Which alternative is better based on real dollar computation (10 pt)?

(c) The analyst faces some uncertainty due to market changes. To deal with uncertainty in
computation, what adjustments can he make for the better project? Please list 3 different
methods and briefly explain them (15 pt).

** To find Present value given Future value {P/F) at the first § years, discount rate:
=% | i=3% | i=4% | i=5% | i=6% | ~7% | 8% | I=10% =12% | i=15% .
Year|_| .9804 | 9709 | 9615 [ 9524 | 9434 | 9346 5259 | 9091 | .8929 | .8696
Year2 ) 9612 | 9426 | 9426 |.9070 |.8900 | 8734 8573 | .B264 | .7972 | .7561
Year3 | 9423 | 9151 | .8890 | .3638 | .8396 | 8163 7938 ) .7813 | .1118 | 6575
Yeard |.9238 [.83885 | 8548 | .8227 | .7921 |.7629 7350 | 6830 [ .6355 | .57I18
Year5 | 9057 | 8626 | .8219 | 7835 | .7473 | 7130 6806 | 6209 | .5674 [ 4972

** 1o find Present value given Annuity (P/A) at the first § years discount rate:
=2% =1% F=d% i=5% i=6% =7% =8% =10% | /=12% | i=15%
Year 1 | 9804 | 0.9709 | 0.9615 | 0.9524 | 0.9434 0.9346 | 0.9259 | 0.9091 | 0.8929 | 0.869%
Year2 | 1.9416 | 1.9135 | 1.8861 | 1.8594 | 1.8334 1.8080 | 1.7833 [ 1.7355 | 1.6901 | 1.6257
Year3 | 2.8839 | 2.8286 | 2.7751 | 2.7233 | 2.6730 | 2.6243 2.5771 | 2.4869 | 2.4018 [ 2.2832
Yeard | 3.8077 | 3.7171 [ 3.6259 | 3.5460 | 3.4651 3.3872 | 33121 | 3.1699 | 3.0373 | 2.8550
Year5 | 47135 | 4.5797 | 14518 [ 4.3295 | 4.2124 | 4.1002 3.9927 | 3.7908 | 3.6048 | 3.3522
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