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Part 1. Microeconomics (each question 5 point); answer the following questions pointedly.

- - — -

1. A New York City cab driver appears to be making positive profits in the long run
after carefully accounting for the operating and labor costs. Does this violate the
_competitive model? Why or why not? ) .-

2. True or false? The only reasonable long-run level profits for a competitive firm that
has constant returns to scale at all levels of output is a zero level of profits. -

3. The technical rate of substitution between factors x; and x; is -4. If you desire to
produce the same amount of output but cut your use of x; by 3 units, how many more
units of x, will you need?

4, Given the Paasche quantity ipdex isless than 1. What can you conclude about
how well-off the consumer is at time t compared t;) his situation at base time b?

5. Given the consumption data,

Observation P P, X1 X2
1 1 2 1 2
2 2 1 2 1
3 1 1 2 2

How can you say about the consumer’s preference?

6. Show mathematically that a monopolist always sets its price above marginal cost.
7. State the First Theorem of Welfare Economics and its implications for the
competitive markets.

8. Suppose that one individual’s.demand curve is {Jl(p)=20—p and another individual’s

is Do(p)=10-2p. What is the market demand function?

9. If a consumer has a utility function u(xl,xz)=xpr;24, what fraction of her income will

she spend on good 2?

10. Draw the indifference curves for the utility function u(x1,x2)=In x;+x2.
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Part II. Macroeconomics: answer the following questions pointedly i

True or false? Explain your answer.
1. If both government spending and taxes increase by the same amount, the IS curve
does not shift. (8 points) -

|
2. Budget deficits cause trade deficits..(9 points) : . | ]
3. Inthe absence of changes in fiscal and/or monetary policy, the economy will ' !
always remain at the natural level of output.(8 points) '
4, According to the Phillips curve relation, the sacrifice ratio is independent of the 3

speed of disinflation.(8 points)

5. Capital accumulation does not affect the level of output in the long run. Only
technological progress does.(8 points)

6. The higher the saving rate, the higher consumption in steady state.(9 points) | a8
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6. Estimate the maximum error in the approximation 1+ = 1+ 3% if |z| < 0.001. ;

7. Find the equation of the tangent line at P(1,—1) on the graph of the curve of
(z+2y)° —3zy—2=0.

8. What is the smallest possible slope for a tangent to y = z° — 3z* + 5z + 1? Also, :
find its equation.

+co 1
9. Calculate the improper mteg‘ral exp (—:c - :z:_) dz, where exp(t) = ¢, if it I !

e _"; Worakes exp (—u*/2) du=1)

converges. (You can use the fact that
10. Let z = f(z,y) =2 0, Vz,y € IR and f / zdrdy = 1, And define that
—00 -0

+oo oo
T = / / zzdydr < +o0 ;
o0 pfoo :
7 = fco /m yzdzdy < +oo
+oo ptoo
Coy = f_w f_w (z - %) (y — 7) 2dzdy < +o0

Now, given w = h(y), where h is bounded and A’ > 0, then show that if C,, > 0,

then Cy,, > 0.
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. Bowl C contains 12 red chips and 8 blue chips. Ten of these 20 chips are selected
at random and without replacement and put in bowl D, which was originally
empty. Two chips are then drawn at random from bowl D, Given that these two
chips are blue, find the conditional probability that 4 red chip‘s and 6 blue chips
were transferred from bowl C to bowl D. (10 points)

. A certain type of aluminum screen that is 2 feet wide has on the average one flaw
in a 100-foot roll. Find the probability that a 50-foot roll has no flaws.
(10 points)

. A random sample of size 8 from N( x,72) yielded X=85. Find the 95%

confidence intervals for 4. (10 points)

. Assume that the weight of cereal in a “10-ounce box” is N( #,0). To test
Hyg: 2=10.1 against Hy; z2>10.1, we take a random sample of size n=16 and
observe that X=10.4and s =0.4. What is the approximate p-value of this
test? (10 points)

. In alarge bin of crocus bulbs it is claimed that 1/4 will produce yellow crocuses,
1/4 will produce white crocuses, and 1/2 will produce purple crocuses. If 40 bulbs

produced 6 yellow, 7 white, and 27 purple crocuses, what is the value of the

1 *statistics? (10 points)

. Let the random variables X and Y have the joint p.d.f.

S(x,y)=x+y, 0<x<L0<y<l.
=0 elsewhere.

[a] Compute the variance of X. . (5 points)

[b] Compute the correlation coefficient of X and Y. . (5 points)
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7. A simple regression produces the l:egression equation ¥ =5X +7.
{a] If we add 2 to all the X values in the data (and keep the Y values the same as
the original), what will be the new regression equation be? __. (3 points)
[b] If we add 2 to ali the Y values in the data (and keep'the X values the same as
the original), what will be the new regression equation be? . (3 points)
[c] If we multiply all the X values in the data by 2 (and keep the Y values the
same as the original), what will be the new regression equation be?
(2 points)
[d] If we multiply all the Y values in the data by 2 (and keep the X values the
same as the original), what will be the new regression equation be?

(2 points)

8. Let the random variables X and Y have the joint p.d.f.

S, y)=x+y, O0<x<lLO0<y<l.
=0 elsewhere.

[a] Compute the variance of X. . (5 points)

[b] Compute the correlation coefficient of X and Y. . (5 points)

9. A recent study by What Mortgage? A British personal finance magazine, found that
of 72 lenders, the 25 offering the best value were mutuals, Their rates were, on

average, 1% lower than those of nonmutuals. Here the sample size of mutuals, #,
is 25, and the sample size of nonmutuals, 7, is 72-25 =47. Assume the sample
standard deviation of rates offered by mutuals, S, equal to that of rates offered by

nonmutuals S, , and S, = 5, =2%.

[a] Compute the test statistic for testing whether the rates offered by mutuals and

nonmutuals, on average, statistically different. _. (5 points).

[b] Should we conclude the difference between the rates offered by mutuals and

nonmutuals under a 5% significance level in a two-tailed test? _ (5 points).
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10. Consider the use of metal detectors in airports to test people for concealed

weapons. In essence, this is a form of hypothesis testing.

[a] What is the null hypothesis? . (2 point)

[b] What is the alternative hypothesis? . (1 poinf)

[c] What are type I errors in this case? . (2 point)

[d] What are type II errors in this case? . (1 point) -

[e] If the sensitivity of the metal detector is increased, how would the probabilities

of type I errors be affected? . (2 point)

[f] If the sensitivity of the metal detector is increased, how would the probabilities

of type Il errors be affected? . (2 point)
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The table areas are probabilities that the standard normal random variable is between 0 and z,

Second Decimal Place in 2

z 0,00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 0,0040 0.0080 0.0120 00160 0.0199 -0.0239 0.0279 0.0319 0.0359
0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.2 00793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
0.3 01179 01217 01255 01293 0.1331 0.1368 0.1406 0.1443 0.1480 0,517

.04 01554 01591 0.1628 0,1664 01700 0.1736 0.1772 0.1808 0.1844 0.1879
0.5 01915 01950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224

0.6 02257 02291 0.2324 0.2357 0.2389 0,2422 0.2454 0.2486 0.2517 0.2549
0.7 0.2580 0.2611 0.2642 0.2673 0.2704 02734 0.2764 0.2794 0.2823 0.2852
0.8 02881 0.2910 0.2939 0.2967 0.2995 03023 40,3051 0.3078 0.3106 0,3133
0.9 03159 0.3186 ~0.3212 03238 03264 0.3289 0.3315 03340 0.3365 0.3389
0 03413 03438 03461 0.3485 0.3508 0.3531 0.3554 03577 03599 0.3621

0.3643 03665 0.3686 0.3708 0.3729 0.3749 0,3770 03790 0.3810 0,3830
0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
0.4032 0.4049 04066 04082 04099 04115 04131 04147 04162 0.4177
04192 04207 0.4222 04236 0.4251 0.4265 0.4279 04292 0.4306 04319
0.4332 04345 0.4357 04370 0.4382 0.4394 04406 04418 0.4429 04441

0.4452 0.4463 0.4474 0.4484 04495 0.4505 0.4515 04525 0.4535 0.4545
0.4554 0.4564 0.4573 0.4582 0.4591 04599 0.4608 04616 0.4625 0.4633
04641 04649 0.4656 04664 04671 0.4678 04686 0.4693 0.4699 0.4706
04713 04719 04726 04732 04738 04744 04750 0.4756 04761 0.4767
0.4772 04778 0.4783 0.4788 04793 0.4798 04803 04808 0.4812 0.4817 .

0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 04846 04850 0.4854 0.4857
0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 04890
0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 04916
0.4918 0.4920 0.4922 04925 0.4927 0.4929 04931 04932 04934 0.4936,
04938 04940 0.4941 04943 04945 04946 04948 0.4949 0.4951 .4952

0.4953 04955 0.4956 0,4957 0.4959 0.4960 0.4961 04962 0.4963 0 4964 |
0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 04971 04972 0.4973 0 .4974 :
04974 04975 0.4976 04977 04977 04978 04979 04979 0.4980 0.4981 4
0.4981 04982 0.4982 0.4983 0.4984 0.4984 0.4985 04985 0.4986 O. 4986 i
3 0 0.4987 04987 04987 04988 0.4988 0.4989 04989 0.4989 04990 0 4990 3

3,1 04990 04991 04991 0.4991 0.4992 04992 0.4992 0.4992 0.4993 0.4993"
3.2 04993 04993 04994 0.4994 0.4994 0.4994 0.4994 04995 0.4995 0.49?5 ,!
3.3 04995 04995 04995 0.4996 04996 04996 0.4996 04996 0.4996 0 4997
3.4 04997 04997 0.4997 04997 04997 04997 04997 04997 0.4997 Q.422§

3.5 0.4998

4.0 0.49997

4.5 0499997 .
5.0 0.4999997

6.0 0.49999999
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Freedom t100 toso fozs . tow Loos

1 3,078 6,314 12.706 31.821 63.657

2 1.886 2.920 4,303 6.965 9,925

3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4,604
5 1.476 2.015 2.571 3.365 4,032
6 1,440 1.943 2.447 3143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2,821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3,106
12 1.356 1.782 2,179 2.681 - 3.055
13 1.350 1.771 2.160 2,650 3.012
14 1.345 1.761 2.145 2.624 2,977
15 1.341 1.753 213 2.602 2.947
16 1.337 1.746 2.120 2.583 2,921
17 1.333 1.740 2,110 2.567 2.898
18 1.330 1.734 2101 2.552 2.878
19 1.328 o 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2,528 2.845
21 1.323 1.721 2.080 2.518 2831
22 1.321 1.717 2.074 2.508 2,819
23 1.319 1.714 2.069 2.500 2,807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2,479 2.779
27 1.314 1.703 2,052 2,473 2.771
28 1313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2,704
60 1.296 1.671 2,000 2.390 2.660
120 1.289 1.658 1.980 2,358 2.617
= 1.282 1.645 1.960 2.326 2.576
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