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Economic Theory

» Answer all of the following questions either in English or in Japanese.

* Answer each question on a separate sheet.

2
Consider a firm with the production function y = (xyx,)s (¥ is the quantity of

production, x; is the quantity of ith input). We assume the markets for inputs are perfectly
competitive markets and their prices are given as (w;, w,) = (4,1) (w; is the price of the
ith input).
(1) Please explain whether the property of diminishing marginal productivity holds or
not under the technology expressed by the production function. (10 points)
(2) Please explain which type of technology is exhibited by the production function:
increasing, constant, or decreasing returns to scale. (10 points)
(3) xz =1 is fixed in the short run. Derive the short-run cost function. (10 points)
(4) Derive the long-run cost function. (20 points)
(5) Explain the geometric relation between the short-run and long-run cost functions.
(10 points)

Consider the normal form game expressed by the following bi-matrix (the numbers in the bi-

matrix show Player 1’s payoff and Player 2°s payoff).

Player 2

L R
U a,b 2,1
D 2,1 1,0

Player 1

(1) Calculate all pure strategy Nash equilibria when 2= /= 0. (20points)
(2) Calculate all mixed strategy equilibria other than those calculated in (1) when 2= &
= 0. (10 points)



(3) Derive the conditions of @ and b such that (I/, R) is the unique pure strategy Nash
equilibrium. (10 points)

3. Explain two distinct mechanisms which give rise to an upward-sloping Ag-
gregate Supply curve, referring to the role of an expected price level. (50
points)

4. What are the social costs and benefits of inflation? Discuss. (50 points)
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Economic History

+ Answer all of the following four questions either in English or in Japanese.

+ Answer each question on a separate sheet.

Discuss the industrial-promotion policy implemented by the Meiji Government from several

perspectives. (50 points)

Explain the characteristics and factors which led to the High Growth Period of the Japanese
economy from the late 1950s to the early 1970s. (50 points)

Explain the role played by the Low Countries within the Late Medieval and Early Modern
European Economy. (50 points)

Explain the economic structure of the United States that led to the American Civil War, and

what changes occurred after the war. (50 points)
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Za

zg | 00 01 02 03 .04 .05 .06 .07 .08 09

0.0 | .5000 .4960 .4920 .4880 .4841 .4801 4761 4721 4681 4641
0.1].4602 .4562 .4522 4483 .4443 4404 4364 4325 4286 .4247
0.2 .4207 4168 4120 4091 .4052 4013 .3974 .3936 .3897 .3859
0.3}.3821 3783 .3745 3707 .3669 .3632 .3594 .3557 .3520 .3483
0.4).3446 3409 3372 3336 .3300 .3264 .3228 .3192 .3156 .3121
0.57.3085 .3050 .3015 .2981 .2946 .2912 2877 .2843 .2810 .2776
0.6 |.2743 2709 .2676 .2644 2611 2579 .2546 12514 .2483 .2451
0.7 |.2420 .2389 .2358 .2327 .2297 .2266 .2236 .2207 2177 2148
0.8 |.2119 .2090 .2061 .2033 .2005 .1977 .1949 .1922 .1894 .1867
0.9].1841 .1814 .1788 .1762 .1736 .1711 .1685 .1660 .1635 .1611
1.0 |.1587 .1563 .1539 .1515 .1492 .1469 .1446 .1423 .1401 .1379
1.1|.1357 .1335 .1314 .1202 .i271 .1251 .1230 .1210 .1190 .1170
1.2 |.1151 .1131 .1112 .1094 .1075 .1057 .1038 .1020 .1003 .0985
1.3].0968 .0951 .0934 .0918 .0901 .0885 .086%9 .0853 .0838 .0823
1.4].0808 .0793 .0778 .0764 .074%9 .0735 .0721 .0708 .0694 .0681
1.5 [.0668 .0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559
1.6 1.0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455
1.7].0446 0436 .0427 .0418 .0409 .0401 .0392 .0384 .0375 .0367
1.8].0359 .0351 .0344 0336 .0329 .0322 .0314 .0307 .0301 .0294
1.9 .0287 .0281 .0274 .0268 .0262 .0256 .0250 .0244 0239 .0233
2.0(.0228 .0222 .0217 .0212 .0207 .0202 .0197 .0192 .0188 .0183
2.1[.0179 0174 0170 .0166 .0162 .0158 .0154 .0150 .0146 .0143
2.2(.0139 0136 .0132 .0129 .0125 .0122 .0119 .0116 .0113 .0110
2.31.0107 .0104 .0102 .0099 .0096 .00%94 .0091 .0089 .0087 .0084
2.4.0082 0080 .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064
2.51.0062 .0060 .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048
2.6 |.0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036
277|.0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 .0027 .0026
2.8(.0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 .0020 .0019
2.9|.00i9 .0018 .0018 .0017 .00l6 .0016 .0015 .0015 .0014 .0014
3.0|.0013 .0013 .0013 .0012 .0012 .0011 .0011 .0011 .0010 .0010
3.1|.0010 .0009 .0009 .0009 .00O8 .0008 .0008 .0008 .0007 .0007
3.21.0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005 .0005
331.0005 .0005 .0005 .0004 .0004 .0004 .0004 .0004 .0004 .0003
3.41.0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0002

10 05 .025 010 005 001 .0005 0001  .00001
12816 1.6449 1.9600 23263 2.5758 3.0002 3.2905 3.7190 4.2649
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Statistics

- Answer all of the following questions either in English or in Japanese.
- Answer each question on a separate sheet.
- Applicants are authorized to use a calculator Jent by our Graduate School.

- Use the statistical tables if necessary.

1. Consider throwing a fair die twice independently. Let Z; be the outcome of the i*h throw
with i € {1,2}, then P(Z; = j) = 1/6 forall j € {1, ..., 6}. Define random variables X and ¥

as follows.
X-——-Z1+Zg, Y=2Z -2.

Answer the following questions.

(1) Compute the expectations E(X) and E(Y). (15 points)

(2) Compute the expectation E(XY). (15 points)

(3) Compute the covariance Cov(X,Y). (15 points)

(4) State with a reason whether X and Y are independent or not. (15 points)

2. Assume that {X;, X3,...,X,} are a random sample of size # from a normal population

N(u,1). Let X, = (1/n) X%, X; be the sample mean. Answer the following questions.

(1) Compute the expectation E(X,,) and the variance V(X,,). (15 points)

(2) Consider performing a one-sided test for a null hypothesis Hy » £ = 0 and an alternative
hypothesis Hi : p > 0, using a test statistic 7, = ynX,. Compute a rejection region of
this test with the significance level being 0.05. (15 points)

Let CI, be the confidence interval of population mean p with confidence coefficient 0.95.

Answer the following questions.

(3) Compute the coﬁﬁdence interval C1,, associated with » = 16 and X,, = 0.39. (15 points)
(4) Taking X,, = 0.39 as given, find the smallest sample size » such that the lower bound of

the confidence interval CI,, is positive. (15 points)



3. Consider the fbllowing regression model:
yi = Bo + Bix1i + faxoi +uy, ie{l,2,...,n}, [1]

where y; = log(¥;), x1; = log(X1:), x2; = log(X2;), and log(-) signifies the natural logarithm.

Assume that the error term u; satisfies the following properties:
E(u;) =0, E@)=0%>0.
Answer the following questions.

(1) Explain the interpretation of regression coefficients 8) and ;. (ﬁO points)

(2) When model [1] is estimated, the coefficient of determination (R?) is not always an
appropriate measure of the fit of the regression. Explain why not. Also explain alternative
measures which overcome this pfoblem. (10 points)

(3) Derive the normal equations for the ordinary least squares estimation of model [1]. (10
points}

(4) Compute the least squares estimator for 8y, £, and B2, using the normal equations
derived in (3). (20 points)

(5) Suppose that xo; = 2xy;. Derive the normal equations for this case. (10 points)

(6) Assuming the conditions in (5) continue to hold, explain what the ordinary least squares
estimator for (g, 51, and B2 would be. Also explﬁin what this sort of situation is called
in general. (10 points)



Normal distribution: X ~ N(0, 1)

‘ 7 ® 1 |
¥ a=P(X >zq) = f —_— exp(——~x2)dx
Za

Za v2r 2

Ze | 00 .01 02 03 04 05 .06 07 08 09

0.0 | .5000 4960 .4920 4880 .4841 .4801 .4761 4721 .4681 .4641
0.1].4602 4562 .4522 4483 4443 4404 4364 4325 .4286 .4247
0.2].4207 4168 4129 .4091 .4052 4013 .3974 3936 .3897 .3859
0.3|.3821 3783 .3745 .3707 .3669 .3632 .3594 .3557 .3520 .3483
0.4 |.3446 3409 .3372 3336 .3300 .3264 .3228 3192 3156 .3121
0.5(.3085 .3050 .3015 2981 .2946 .2912 2877 .2843 2810 .2776
0.6.2743 2709 .2676 .2644 2611 2579 .2546 2514 .2483 .2451
0.7 .2420 2389 2358 .2327 .2297 2266 .2236 2207 2177 2148
0.8 |.2119 .2090 .2061 .2033 .2005 .1977 .1949 1922 .1894 .1867
0.9].1841 .1814 .1788 .1762 .1736 .1711 .1685 .1660 .1635 .1611
1.0} .1587 .1563 .1539 .1515 .1492 .1469 .1446 .1423 .1401 .1379
1.1}.1357 .1335 .1314 .1292 .1271 .1251 .1230 .1210 .1190 .1170
L2}.1151 .1131 .1112 .1094 .1075 .1057- .1038 .1020 .1003 .0985
1.3 1.0968 .0951 .0934 .0918 .0901 .0885 .0869 .0853 .0838 .0823
1.41.0808 .0793 .0778 .0764 .0749 .0735 .0721 .0708 .0694 .0681
1.51.0668 .0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559
1.6 1.0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455
L7].0446 .0436 .0427 .0418 .0409 .0401 .0392 .0384 .0375 .0367
1.8 1.0359 .0351 .0344 .0336 .0329 .0322 .0314 .0307 .0301 .0294
1.91.0287 .0281 .0274 .0268 .0262 .0256 .0250 .0244 .0239 .0233
2.01.0228 .0222 .0217 .0212 .0207 .0202 .0197 .0192 .0188 .0183
2.11.0179 .0174 0170 .0166 .0162 .0158 .0154 .0150 .0146 .0143
221.0139 0136 .0132 .0129 .0125 .0122 0119 .0116 .0113 .0110
2.3 1.0107 .0104 .0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084
2.4 |.0082 .0080 .0078 .0075 .0073 .0071 .006%9 .0068 .0066 .0064
2.5(.0062 .0060 .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048
2.61.0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036
2771.0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 .0027 .0026
2.8|.0026 .0025 .0024 .0023 .0023° .0022 .0021 .0021 .0020 .0019.
291.0019 .0018 .0018 .0017 .0016 .00l6 .0015 .0015 .0014 .0014
3.0].0013 .0013 .0013 .0012 .0012 .0011 .0011 .0011 .0010 .0010
3.1|.0010 .0009 .0009 .0009 .0008 .0008 .0008 .0008 .0007 .0007.
3.2 1.0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005 ..0005
3.31.0005 .0005 .0005 .0004 .0004 .0004 .0004 .0004 .0004 .0003
3.41.0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0002

.10 05 025 .010 .005 001 .0005 0001  .00001
1.2816 1.6449 19600 23263 2.5758 3.0902 3.2905 3.7190 4.2649




