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1. Demand functions are “homogeneous of degree zero in all prices and income.” This means
a. a proportional increase in all prices and income will leave quantities demanded
unchanged.
b. a doubling of all prices will not alter consumption decisions.
¢. prices directly enter individuals’ utility functions.
d. an increase in income will cause all quantities demanded to increase
proportionately.

2. Suppose that the price elasticity of demand for a product is —1 and that the price elasticity
of supply is +1. Assume also that the income elasticity of demand is +2. Then an increase

in income of 10% will raise equilibrium price by

a. 10%.

b. 5%.

c. 20%.

d. an annual amount that cannot be defermined.

3. One example of Ricardian rent is
a. rent paid to landlords under price controls.
b. the difference between the price of a highly demanded unique piece of artwork and
the opportunity cost of maintaining it.
c. the amount paid to a seller above the equilibrium price of tourist class tickets in
order to receive higher quality seats in first class.
d. the price rise of wool fram a disease among sheep.

4. Consider three ways of allocating two goods in a two-person exchange economy.
I. Both individuals take prices as given and equilibrium prices are established by an
impartial auctioneer. '
I1. One individual can act as a perfect price discriminator and force the other
individual to pay a different price for each unit of a good that is traded.
III. One individual is a monopolist and can charge the other individual a single,
utility-maximizing price.
Which of these situations is efficient?
a. None of them.
b. Only L.
c. L and I, but not III.
d. I and III, but not II.
e. All of them.

5. In free exchange among two individuals the position on the contract curve finally arrived at
will, among other things, depend on:
I. The bargaining strength of each individual.
II.  The initial endowments of the individuals.
III.  The individuals’ preferences.

Which of these correctly completes the statement?
a. Only III.
b. Only IL
¢. I and IIL, but not II.
d. Il and III, but not I.
e. I, I, and 1.
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6. In a contestable market, firms produce where
a. price equals marginal cost and long-run average cost.

b. price equals marginal cost above long-run average cost. E
¢. marginal cost equals marginal revenue and long-run average cost. %
o
d. marginal cost equals marginal revenue below long-run average cost. i ;Z
7. The twin nonconfess strategy choice in the Prisoners’ Dilemma can be described as @ |
a. nonPareto optimal and unstable. g
b. Pareto optimal and unstable, i
c. nonPareto optimal and stable. &
d. Pareto optimal and stable. -
8. Viewed from the perspective of the Stackelberg model, the Cournot solution is not a Nash
equilibrium because
a. each firm is not maximizing profits given the other’s output.
b. each firm has an incentive to take advantage of knowledge of its rival’s reaction
function.
¢. quantity supplied is not ¢qual to quantity demanded at the prevailing price.
d. it is not a perfectly competitive outcome.
9. Consider two situations: In situation A the production of widgets is monopolized by a
single firm. In situation B the production of widgets is perfectly competitive. In both
situations the supply of labor to widget makers is infinitely elastic at a wage of w. Which
of the following statements is true?
a. The marginal value product of labor will be the same in the two cases.
b. The marginal value product of labor is higher in case B than in case A.
¢. The marginal value product of labor is higher in case A than in case B,
d. From the information given it is nct possible to make a definite statement about
the marginal value product of labor.
710. Suppose an individual has a fixed amount of wealth to allocate between consumption in
two periods (C| and C,). Any funds not spent in period 1 will earn interest (at the rate r),
which will increase purchasing power in period 2. Consider four possible reactions to an
increase in r.
I. C, increases.
II. C, decreases.
IIL. C, increases.
IV. C, decreases.
Which of these is consistent with the hypothesis that both C, and C, are normal goods?
a. L IL, 111, and TV.
b. I, II, and IV, but not I,
c. I, I, and IV, but not I1.
d. II and III, but not T and I'V.
e. [, Il and I, but not I'V.
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1. The Department of Health, Executive Yuan is responsible for approving new drugs. Many @?
consumer groups feel that the approval process is too easy, and therefore, too many drugs are :;’
approved that are later found to be unsafe. On the other hand, there are a number of industry | .2,
lobbyists who are pushing for a more lenient approval process so that pharmaceutical companies = | &
can get new drugs approved more easily and quickly. Consider a null hypothesis that a new, é%i’
unapproved drug is unsafe and an alternative hypothesis that a new unapproved drug is safe. ' gﬁ“
a. Explain the risk of committing a Type I error { &) or Type II error ( £). (3 %) if !

b. Which type of error are the consumer groups trying to avoid? (3 %) o

¢. Which type of error are the industry lobbyists trying to avoid? (3 %) ,

d. How would it be possible to lower the chance of both errors, and what would be the
consequences? (3 %)

2. Consider the selection of sample size as conducting an experimental design problem. Suppose

we are testing the hypothesis:

Ho: =

Hi: py #up

a.( ) For a given sample size and ¢z, when the difference in means, A - 2, gets greater, the
probability of type II error will be (5 %)
(1) smaller.
(2) larger.
(3) both of (1) and (2) are possible.

b.(+ ) Fora given difference in means and 2, as the sample size gets larger, the probability of
type II error will be (5 %)
(1) smaller.
(2) larger.
(3) both of (1) and (2) are possible.

3. A restaurant manager wants to know the pattern of customers’ arrival. Based on past
experience, it is assumed that the number of customers per minute follows a Poisson distribution
with an average of 0.5 per minute. What is the probability that in
a. one minute there will be at least 2 customers? (6 %)

b. three minutes there will be less than or equal 1o 2 customers? (6 %) ,
c. five minutes there will be exactly 3 customers? (6 %)
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4. A grapefruit juice producer buys all hié-grépeﬁuits from a large grapefruit grove. The amount
of juice squeezed from each of these grapefruits is approximately normally distributed with a
mean of 10.0 ounces and a standard deviation of 1.0 ounce. J—

a. What is the probability that a randomly selected grapefruit will contain between 9.5 and i:
11.00 ounces? (5 %) I
b. 80% of the grapefruits will contain at least how many ounces of juice? (5 %) ‘&"
c. If random samples of 20 grapefruits are selected, what is the probability that the sample }"
mean would be between 9.5 and 11.0 ounces? (5 % M |
d. Suppose the population mean and standard deviation of the amount of juice squeezed from ( LT
the grapefruits are unknown, and a sample of 6 grapefruits is selected from the population. |2

The amounts of juice squeezed from those 6 grapefruits are 9.1, 10.1, 9.3, 9.1, 9.8, and 9.6
ounces. Construct the 95% confidence interval for the population mean. (5 %)

5. Sp01’t utility vehicles (SUVs), vans, and pickups are generally considered to be more prone to

roll over than cars. In a certain year, 30% of all highway fatalities involved a rollover; 18% of

- all fatalities in this year involved SUVs, vans, or pickups, given that the fatality involved a
rollover. Given that a rollover was not involved, 10% of all fatalities involved SUVs, vans, or
pickups. Consider the following definitions:

. A =fatality involved an SUV, vans, or pickup
B = fatality involved a rollover
a. Use Bayes’ theorem to find the probability that the fatality involved a rollover, given that the

fatality involved a SUV, van, or pickup. (10 %) | '

b. Are SUVs, vans, or pickups generally more prone to rollover accidents? Why? (5 %)

6. A sample of 60 shoppers was selected in a department store to determine various information
concerning consumer behavior. Among the questions asked was, “Do you enjoy shopping in
this store?” The results are summarized in the following contingency table:

GENDER
Enjoying shopping | Male | Female | Total
Yes 16 24 40
No 9 11 20
Total 25 35 60

Is there evidence of significant difference between the proportions of males and females who
enjoying shopping in this store at the 0.05 level of significance? (10 %)
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7. Given a two-factor factorial design having two levels in factor A, three levels in factor B, and
three replicates in each of the six treatment cell combinations of factors A and B, fill in cells (1) Lo |
to (12) in the following table if MSA = 100, SSB = 120, MSE = 30, and SST = 700. (15 %) =
Source Degrees of | Mean Square F Critical value of F (at the ’ﬁi
. . . phid
Freedom (Variance) significant level of 0.05) =
A"
A (1) (6) (10) (13) %
B (2) (7) (11) (14) & g
AB ©) (8) 12) (15 G|
Error 4) )
Total (5)
Critical Values of ¢
[
f
l
|
|
For a particular number of degrees of freedom, entry represents the critical value I S
of t corresponding 1o a specified upper-tail area (o). 0 t(o,df)
U?PER—TA] L AREAS
Degrees of i
Freedom 0.25 610 0.05 0.025 [1X)] 0.005.
1 1.0000 3.0777 6.3138 12.7062 31.8207 63.6574
2 0.8165 1.8856 2.9200 4.3027 6.9646 9.9248
3 0.7649 1.6377 23534 3.1824 4.5407 5.8409
4 0.7407 1.5332 2.1318 2.7764 3.7469 4.6041
5 0.7267 1.4759 2,0150 2.5706 3.3649 4.0322
6 0.7176 1.4398 1.9432 2.4469 3.1427 3.7074
7 0.7111 1.4149 1.8946 2.3646 2.9980 3.4995
8 0.7064 1.3968 1.8595 2.3060 2.8965 3.3554
9 0.7027 1.3830 1.8331 22622 2.8214 3.2498
16 0.6998 13722 1.8125 2.2281 27638 3.1693
1 0.6974 1.3634 1.7959 2.2010 27181 3.1058
12 0.6955 1.3562 1.7823 2.1788 2.6810 3.0545
13 0.6938 1.3502 1.7709 2.1604 2.6503 3.0123 |
14 0.6924 1.3450 1.7613 2.1448 2.6245 2.9768 |
15 0.6912 1.3406 1.7531 21315 2.6025 2.9467 |
16 0.6901 1.3368 1.7459 21199 2.5835 2.9208
17 0.6892 1.3334 1.7396 2.1098 2.5669 2.8982
18 0.6884 1.3304 1.7341 2.1009 2.5524 2.8784
19 0.6876 1.3277 1.7291 2.0930 2.5395 2.8609
20 0.6870 1.3253 1.7247 2.0860 2.5280 2.8453
21 0.6864 1.3232 1.7207 2.0796 25177 2.8314
n 0.6858 1.3212 17171 2.0739 2.5083 2.8188
23 0.6853 1.3195 1.7149 2.0687 2.4999 2.8073
2 0.6848 1.3178 1.7109 20639 2.4922 2.7969
25 0.6844 1.3163 1.7081 2.0595 2.4851 - 2.7874 .
26 0.6840 1.3150 1.7056 2.0555 2.4786 2.7787
27 0.6837 1.3137 1.7033 20518 2.4727 2.7707
28 0.6834 1.3125 1.7011 2.0484 2.4671 2.7633
29 0.6830 1.3114 1.6991 2.0452 2.4620 2.7564
30 0.6828 1.3104 1.6973 20423 24573 2.7500
£ ] # | & 4 M ¥ # =
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The Cumulative Standardized Normal Distribution

-39 | 0.00005 0.00005  0.00004 0.00004 - 0.00004 0.00004 0.00004 © 0.00004 0.00003 0.00003
—3.8 | 0.00007 0.00007  0.00007 0.00006 0.00006 03.00006 0.00006 0.00005 0.00005 0.00005
~3.7 | 0.00011 0.00010  0.00010 0.00010 0.00009 (1.00D09 0.00008 0.00008 0.00008 0.00008
—36 | 0.00016 0.00015  0.00015 0.00014 0.00014 040013 0.00013 0.00012 0.00012 0.00011
~35 | 0.00023 0.00022  0.00022 0.00021 0.00020 0.00019 0.00019 0.00018 0.00017 0.00017
~3.4 | 0.00034 0.00032  0.00031 0.00030 0.00029 0.£0028 0.00027 0.00026 0.00025 0.00024
~3.3 | 0.00048 0.00047  0.00045 0.00043 0.00042 0.110040 0.00039 0.00038 0.00036  0.00035
-32 | 0.00069 0.00066  0.00064 0.00062 0.00060 0.00058 0.00056 0.00054 0.00052 0.00050
-3.1 | 0.00097 0.00094  0.00090 . 0.00087 0.00084 0.06082 0.00079 0.00076 0.00074 0.00071
-30 | 0.00135 0.00131  0.00126 0.00122 0.00118 0.00114 0.00111 0.00107 0.00103 0.00100
-2.9 | 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 - 0.0014
—2.8 | 0.0026 0.0025  0.0024 0.0023 0.0023 {.0022 0.0021 0.0021 0.0020 0.0019
-27 | 0.0035 0.0034 0.0033 0.0032 0.0031 £.0030 0.0029 0.0028 0.0027 0.0026 -
—2.6 | 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0036
-2.5 | 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048
~24 | 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066  0.0064
—-23 | 00107 0.0104 0.0102 0.0099 0.0096 1.0094 0.0091 0.0089 0.0087 0.0084
-2.2 | 00139 0.0136 0.0132 0.0129 0.0125 0.0122 0.0119 0.0116 0.0113 0.0110
-21 | 0.0179 0.0174 0.0170 0.0166 0.0162 (10158 0.0154 0.0156 0.0146 0.0143
=20 | 0.0228 0.0222 0.0217 0.0212 0.0207 0.6202 0.0197 0.0192 0.0188 0.0183
—-19 | 0.0287 0.0281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.0233
—18 | 00359 0.0351 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294
~17 | 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367
-1L6 | 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455
~15 | 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594 0.0582 0.0571 0.0559
—-14 | 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 '0.0721 0.0708 0.0694 0.0681
=13 | 0.0968 0.0951 0.0934 0.0918 0.0901 (L0885 0.0869 0.0853 0.0838 0.0823
=12 | 0.1151 0.1131 0.1112 0.1093 - 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985
—11 | 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170
~1.0 | 0.1587 0.1562 0.1539 0.1515 - 0.1492 0.1469 0.1446 0.1423 0.1401 0.1379
-09 | 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611
—0.8 | 0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867
~0.7 | 0.2420 0.2388 0.2358 0.2327 0.2296 0.1266 0.2236 0.2206 0.2177 0.2148
—0.6 | 0.2743 0.2709 0.2676 0.2643 0.2511 0.2578 0.2546 0.2514 0.2482 0.2451
-0.5 | 0.3085 0.3050 0.3015 0.2981 0.2946 0.19 0.2877 0.2843 0.2810 0.2776
~0.4 | 0.3446 0.3409 0.3372 0.3336 0.3300 0.32 0.3228 0.3192 0.3156 0.3121
~0.3 | 0.382) 0.3783 0.3745 0.3707 0.3569 0.36: 0.3594 0.3557 0.3520 0.3483
-0.2 | 0.4207 0.4168 0.4129 0.4090 0.4052 0.4 0.3974 0.3936 0.3897 0.3859
=0.1 | 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4247
~0.0 | 0.5000 0.4960 0.4920 0.4880 0.4340 0.4801 0,4761 0.4721 0.4681 0.4641
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For a particular combination of num, and d inator degrees of freedom, entry represents the critical values of
F corresponding to a specified upper-tail area (o). Flka,df,.dty
) . ’ LS e  NUMERATOR dfy : :
, B I 2 3 4. 6 i8 9 10 12 15 20 " oo
1 161.40 199.50  215.70 224.60 230.20 234.00 236.80 238.90 24050 24190 24390 24590 24800 24910  250.1¢ 25110 25220 25330 254.30
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50
3 10.13 955 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53
4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 5.86 5.80 5.77 5.75 5.72 5.69 5.66 5.63
5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 474 4.68 4,62 4.56 4.53 4.50 4.46 143 4.40 4.36
6 599 5.14 4.76 453 4.39 4.28 421 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70 3.67
7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 364 3.57 351 341 3.38 3.34 330 3.27 323
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.12 3.08 3.04 301 2.97 2.93
9 5.12 4.26 3.86 3.63 3.48 337 3.29 3.23 3.18 3.14 3.07 3.01 2.90 2.86 2.33 279 275 271
0 4.96 378 3.48 3.33 322 307 302 291 285 274 270 285 24 2.58 254
i 4.84 3.98 3.5% 3.36 3.20 3.09 2.5 250 2.8% 278 272 2.61 2.57 2.53 249 2.45 2.40
12 4.75 3.89 3.4 3.26 3.11 3.00 2.85 2.80 2.75 2.69 2.62 2.51 2.47 2.43 238 2.34 230
13 4.67 3.81 3.41 318 3.03 292 277 271 2.67 2.60 253 242 2.38 234 230 2.25 221
14 4.60 3.74 3.34 311 2.96 2.85 270 265 2.60 253 2.46 235 231 227 222 2.18 213
15 4,54 3.68 529 3.06 2.90 279 271 2.64 2.59 2.54 248 240 2.29 225 2.20 2.16 211 207
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 249 242 2.35 2.28 2.24 2.19 2.15 21 2,06 2.01
17 445 3.59 320 2.96 2.81 2.70 2.61 2.55 2.49 245 2.38 231 2.23 2.19 2.15 2.10 2.06 2.01 1.96
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.34 2.27 2.19 2,15 2.11 2.06 2.02 1.97 1.92
19 438 3.52 3.13 2.90 2.7a 2.63 2.54 2.48 2.42 238 231 2.23 2.16 2.11 2.07 2.03 1.98 1.93 1.88
20 4.35 3.49 310 2.87 2.71 2.60 2.51 2.45 239 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.95 130 1.84
21 432 347 3.07 2.84 2.68 257 2.49 242 237 232 2.2 2.18 2.10 205 201 1.96 192 1.87 1.81
2 4.30 3.44 305 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23 215 2.07 2.03 1.98 1.91 1.89 1.84 1.78
23 4.28 342 3.03 2.80 2.64 2.53 2.44 237 232 2.27 2.20 2.13 2.05 2.01 1.96 1.91 1.86 1.81 1.76
24 426 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.25 2.18 2.11 2.03 1.98 1.94 1.89 1.84 1.79 1.73
25 4.24 3.39 2.99 2.76 2.50 249 2.40 2.34 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.82 177 1.71
26 4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 227 2.2 2.15 2.07 1.99 1.95 1.90 1.85 1.80 175 1.69
27 421 335 196 273 2.57 2.46 237 231 2.25 220 213 2.06 1.97 1.93 1.88 1.84 1.79 1.73 1.67
28 4.20 3.34 2.95 2,71 2.56 245 2.36 229 2.24 2.19 2.12 2.04 1.96 1.91 1.87 1.82 .77 1.71 1.65
29 4.i8 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22 218 2.10 2.03 1.94 1.90 1.85 1.81 1.75 1.70 1.64
30 447 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62
40 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2,08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51
60 4.00 315 2.76 2.53 2.37 2.25 217 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.39
120 392 3.07 2.68 2.45 2.29 217 2.09 2.02 1.96 1.91 1.83 175 1.66 1.61 1.55 1.50 1.43 1.35 1.25
2.21 2.10 2,01 194 1.88 1.83 1.75 1.67 1.57 1.52 1.46 1.39 t.32 1.22 1.00

- 384 300 2.60 237
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Table of Poisson Probabilities

1
]

For a given value of A, entry indicates the probability of obtaining a specified value of X.

) : ) N
X el 02 0.3 0.4 0.5 0.6 0.7 08 09 1.0 #
0 0.9048 0.8187 0.7408 0.6703 0.6065 0.5488 0.4966  0.4493 0.4066 0.3679 .;é\

.1 00905 01637 02222 02681 03033 03293 03476 03595 03659  0.3679 .
2 0.0045 0.0164 0.0333 0.0536 0.0758 0.0988 0.1217 0.1438 0.1647 0.1839 k
3 0.0002 0.0011 0.0033 0.0072 0.0126 0.0198 0.0284 0.0383 0.0494 0.0613 gg
4 0.0000 0.0001 0.0003 0.0007 0.0016 0.0030 0.005¢  0.0077 0.0111 0.0153 g}
5 0.0000 0.0000 0.0000 0,0001 - 0.0002 0.0004 0.0007 0.0012 0.0020 0.0031 iv
6 (.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0002 0.0003 0.0005 :;g
7 (.0000 0.0000 0.0000 0.0000 (.0000 0.0000 0.0000 0.0000 0.0000 0.0001 £y
T
A
X, 11 12 13 14 15 L6 17 18 19 20
0 0.3329 0.3012 0.2725 0.24656 0.2231 0.2019 0.1827 0.1653 0.1496 0.1353
1 (.3662 0.3614 0.3543 0.3452 0.3347 0.3230  0.3106 0.2975 0.2842 0.2707
2 0,2014  0.2169 0.2303 0.2417 0.2510 (.2584 0.2640  (0.2678 0.2700 0.2707
3 0.0738 (.0867 0.0998 0.1128 (0.1255 0.1378 0.1496 0.1607 0.1710 0.1804
4 0.0203 0.0260 0.0324 0.0395 0.0471 0.0551 0.636 0.0723 0.0812 0.0902
5 0.0045 00062 00084 00111 00141 00176 00216 0.0260 00309  0.0361
6 0.0008 0.0012 0.0018 0.0026 (.0035 0.0047 0.0061 0.0078 0.0098 0.0120
7 0.0001 0.0002 0.0003 0.0005 0.0008 00011 0.0015 (.0020 0.0027 0.0034
8 0.0000 0.0000 0.0001 0.0001 0.0001 (.0002 0.0003 0.0005 0.0006 0.0009
9 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 .0001 0.0001 0.0002
A

X .21 22 23 24 25 2.6 27 28 29 3.0

0 0.1225 0.1108 0.1003 0.0907 0,082% (1.0743 0.0672  0.0608 0.0550 0.0498

1 02572 02438 02306 02177 02052 0.1931 01815 01703 01596  0.1494

2 02700 02681 02652  0.2613  0.2565 02510  0.2450 02384  0.2314  0.2240

3 0.1890 0.1966 0.2033 (:.2090 0.2138 0.2176 0.2205  0.2225 0.2237 0.2240

4 0.0992 0.1082 0.1169 0.1254 0.1336 {1.1414 0.1488 0.1557 0.1622 0.1680

5 0,0417 0.0476 0.0538 0.0602 0.0668 {10735 0.0804 - 0.0872 0.0940 0.1008

6 00146 00174 00206 00241  0.0278 00319 00362 00407  0.0455  0.0504

7  0.0044 0.0055 0.0068 0.0083 0.0099 1.O118 0.0139 0.0163 0.0188 0.0216

8 0.0011 0.0015 0.0019 0.0025 0.0031 (1.0038 0.0047 0.0057 0.0068 0.0081

9 00003 00004 00005 0.0007 00009 (0011 00014 0.0018 00022 00027

10 00001 00001 0.0001 00002 00002 00003 00004 0.0005 00006 0.0008

11 00000 00000 00000 00000 00000 00001 00001 00001  0.0002  0.0002
12 0.0000  0.0000 0.0000 0.0000 0.0000 (3.0000 0.0000  0.0000 0.0000  0.0001
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Critical Valuies 6f 52
Fora parhcumr nuinber of degrees of freedon; entry repmems the critical valie of ,f"

to a spebificd Hpperatail area (),

mwespond: g

Fie 695 ase g 085 080 075 pas o aap o pps ; om0l

i . ' 0001 . 0004 0016 0102 1323 2706 3841 - 5024 6635 7879 |
o2 0.010 (0:020 0.051 G.103" 0211 0575 2‘7"73 s 4605 5,991 7.37‘8‘ 9.210 10.597
3 00727 0115 0.216_ 0.352 0.584 1213 4,108 6.25] i 7.815 9,348 11,345 12,838 g
4 0207 0297 0484 0711 1064 1923 5385 7779 0488 11143 13277 14860 L0
5. ‘ 0.412 €.554 0.831 ]}]45 1.610 2:675 6626 9.?‘36v < 11071 12,833 15086 ]6.7‘50.’

6 0.676 0,872 1237 21635 2.204 - 3455 7.841 710,645 12592 14,449 16812 18.45_8‘

7o 0.989 1.239 - 1690 2167 2.833 4255 9.037 12017 14.067 16013 18.475_ 20278

8 1.344 1:646 24807 02,788 3.490 5.071 10.219 . 13,362 15.507 17535 - 20:090 : ‘21.955

9 17350 2088 2700 - 3325 4168 5.899 11389 14.684 16919 19:023 21.666 23.589

10 2156 2:558 3347 3,940 4865 6.737 12549 . 15987 18307 20483 23309  25.188

11 2,603 053 3HI6 4.575 5.578 7 7584 13701017275 19.675 20920 2425 26757

12 3074 3571 4404 5226 6.304 BA3B 14845 18549 21026 23337 26217 28.299

13 3.565 4,407 - 5000 05892 704259259 15984 - U19.812 22.362 24.736° 7 27.688 29.819

14 4.075 4660 5.629 6,571 7,790 10.165 17217 21.064 23.685 26.119 29141, 731,319

15 4,601 5229 6,262 7.261 B i b 11.:037 18.:245 22,307 24.996 27488 30.578 32.801

16 : 5.142 5812 6.908 7.962 9.312 11.912 19.369 23.542 26.296 28.845 32.000 34,067

17 5.697 6408 =7 7,564 8.672 10,085 12,792 200480 24.769 27.587 30.191 33,409 535718

18 6.265 7.5 8231 9,390 10.865 13:675 21,605 25,989 28.869 31526 34.805 37156

19 6,844 7.633 8.947 10117 1}.6351 14,562 22718 27.204 30,144 32.852 36.191° 38582

20 7434 8260 9,591 ‘ 10.851 12.443 15452 25828 28.412 31.410 34,170 37.566 . 3'9’.997,

3l 8.034 8897 02830 11591 13240 16344 24.935° 29615 32,671 35479 7 38,930 41401

©22 8643 9542 10:982 7 12338 14042 17.240 26,039 30.813 33.924. 36,781 40.289.:42.796
: 23 9.260 10,196 11,689 - 13,091 14,848 18,137 27141 32.007 35172 38076 41,638 44181

24. g 9.886 ]().856 12:401 13,848 15659 19.037 28241 33,196 36415 3936442980 45.559

25 10,520 11.524 13,12(’)‘ 14.611 1647319939 29.339 34,382 37.652 40.646 44.314 46.928 :
% ILI60 12098 13844 15379 17297 20843 - 30435 35563 38685 41923 45642 48290 v

27 11,808 12:879 14:573 - 1651 18:114 21749 31528 36.741 40.113 43.194 46,963 49.645

28 (12461~ 13565 15308 161928 . 18939 22657 32620 37916 41337 44461 48278 50.993

29 13.121 14257 16047 17.708 19768 23567 33711 . 39087 42557 45732 L 49588 52336

30 13787 14.954 16791 18493 20599 - 24,478 34.800 . 40:256 437730 46979 50892 53.672
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1. Suppose that the price elasticity of demand for a product is —1 and that the price elasticity
of supply is +1. Assume also that the income elasticity of demand is +2. Then an increase

in income of 10% will raise equilibrium price by

a. 10%.

b. 5%.

c. 20%.

d. an annual amount that cannot be determined.

2. Demand functions are “homogeneous of degree zero in all prices and income.” This means

a. a proportional increase in all prices and income will leave quantities demanded
unchanged.
b. a doubling of all prices will not alter consumption decisions.
c. prices directly enter individuals’ utility functions.
d. an increase in income will cause all quantities demanded to increase
proportionately.

3. If an individual buys only two goods and these must be used in a fixed relationship with one
another (e.g., coffee and cream for a coffee drinker who never varies the amount of cream

used in each cup), then’

a. there is no substitution effect froms a change in the price of coffee.

b. there is no income effect from a change in the price of coffee.

c. Giffen’s Paradox must cccur if both coffee and cream are inferior goods.
d. an increase in income will not affect cream purchases.

4. Suppose two goods (X and Y') are being produced efficiently and that the production of X is
always more labor intensive than the production of Y. Production depends only on two
factors (capital and labor); these may be smoothly substituted for each other. The total
quantities of these inputs are fixed. An increase in the production of X and a decrease in the
production of ¥ will

a. increase the capital-labor ratio in each firm.

b. decrease the capital-labor ratio in each firm.

c. leave the capital-labor ratio for each firm unchanged.

d. increase the capital-labor ratio in ¥ production and decrease the capital -labor ratio
in X production.

5. The expansion path for a constant returns to scale production function

a. is a straight line through the origin with a slope greater than one if w > v,

b. is a straight line through the origin with a slope less than one if w < v.

c. is a straight line through the origin though its slope cannot be determined by w and
v alone.

d. has a positive slope but is not necessarily a straight line
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6. In the opening of free trade, if world prices of a good are less than domestic prices of that
same good,

a. domestic consumers will experience a loss of surplus.

b. domestic prices will drop to the world price level.

c. all domestic producers of that good will try to find another market because they
can’t compete with foreign producers.

d. domestic producers will increase the quantity supplied in order to crowd out the
foreign-produced good.

7. A cartel-like collusive solution car: be a Nash equilibrium only in games with

a. infinite replications.

b. finite replications.

¢. dominant strategies.

d. more than two players.

8. In a contestable market,

a. barriers to entry must exist.
b. economic profits are positive.

c. entry and exit is costless.

d. all firms are price takers.
9. If the price of an input falls, a firm would increase the use of that input for two reasons:

a. The input is now more productive, and the firm can substitute this input for other
relatively more expensive inputs. :

b. The input is now more productive, and overall production costs are now lower,

meaning a firm may choose to increase production.

¢. Overall production costs are now lower and the firm can substitute this input for

other relatively more expensive inputs.

d. Overall production costs are now lower and the firm will have more of other inputs

to use with the one in question.

10. Externalities between two firms can be “internalized” if:

1. The two firms merge.

II. Bargaining costs are zero.

HI. The externalities affect cach firm equally.
IV. Marginal costs for both firms are constant.

Which statement(s) correctly complete(s) the sentence?
a. Only I1.
b. All except I11.
c¢.Iand II, but not III and 1V.
d. I and IV, but not IT and II1.
e. Only I.
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1. Find the general expression (in terms of all the parameters) for the commodity bundle

(x,y) which maximizes the Cobb-Douglas utility function U(x;,x,)=kx“y"™® on the

budget set px+qy=1. If the budget is changed from I to I+Al, estimate the
change of the utility function. (20%)
2. How much should you invest today at an annual interest rate of 5% compounded

continuously so that, starting next year, you can make annual withdrawals of $20,000
forever? (10%)

3. A country is predicted to have an excess of ﬂf‘—’- million births per year (above the usual

level) in year . During the first x years, this means an additional K%‘lidt million

births. ,
a.  Find the Taylor series for this integral. | (10%)
b.  Give an approximation of extra births during first 2 years with the error less that
0.005. (5%)
4. A company grows in value by 10% each year, and also gains 20% of a growing market

estimated at 100e®" million dollars, where ¢ is the number of years that the company has
been in business. Let y(z) be the value of company (in millions of dollars) and initial

value of company is $5 million dollars. Find a formula for the value of the company after
¢ years. | (15%)
5. A company begins advertising a new product and finds that after ¢ weeks the product is

gaining customers recognition at the rate of t*1In¢ thousand customers per week (for
t21). Find the total gain in recognition from the end of week 1 to the end of week 6.

(15%)
6. A liquor warehouse expects to sell D bottles of scotch whiskey in a year. Each bottle
costs $P, plus a fixed charge of $F per order. If is costs $H to store a bottle for a year,
how many orders should the warehouse place in a year to minimize inventory cost? (10%)

7. The economy of a country is in equilibrium when the system of equations

2xz+xy+z—-2\/;=11 xyz =6

is satisfied. One solution of this set of equations is x=3, y=2, z=1, and the country
is in equilibrium at this point. Suppose that the prime minister of this country discovers
that the variable z can be controlled by government. If the prime minister raises z to 1.1,
use calculus to estimate the change in x and y. (15%)
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2. ARIARTHZBAEARFRN LA/IAHFAB P - Kt AL RFEKLE
MEBFRLZHENPIOH - RAZEE LM AN - HH A5 b— A s
R TRE R B AT 7 30 8 B4 =T A AR R Rt RAAE 7 X TR R AR [E & 9
(209)

3. TRAMBAENBRILBINFAE 0 SR BRI FUMG > EHFHPIBPIEGE S
B TRARSE—ROBHR TH > 6 R AEREBIFAABERFER? | 5B
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4 GWHER - BN EMBA 38R > WMBARF THRAEATLEYE? H4BL—RE
EREKERAPAMBA £4 (EEMBA) &4 HETHRZABIE? 2H E2
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