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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.

1. Suppose a consumer who consumes three goods, x, y, and z, has a utility function
U(x,y,2) = x%y?z¢ (a >0, b>0, and ¢ > 0). The consumer’s income is M > 0. The
price of good x is P, > 0, the price of good y is P, > 0, and the price of good z is £; >
0.

(1) Describe the budget constraint equation. (10 points)

(2) Calculate the marginal utility of good x. (10 points)

(3) Calculate the optimal consumption of good x. (10 points)
(4) Calculate the indirect utility function. (10 points)

(5) Calculate the expenditure function. (10 points)

2. A firm has a production function of the form y = 100k — k? for k € [0,50]. The price of the
output y is 1, and the price of the input k is r > 0.
(1) Describe the profit of this firm as a function of k and 7. (10 points)
(2) For what values of r will the optimal k be zero? (10 points)
(3) What is the factor demand function of k? (15 points)
(4) What is the profit function m(r) of this firm? (15 points)
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The following is a time series graph of the policy interest rate (Federal funds rate) and
the inflation rate as measured by the Consumer Price Index (CPI) in the United States.

Answer the following questions.
20

— Policyrate  — CPl inflation

Slo76  1a75 1880 165 1980 1985 2000 2005 2010 2015 2020
Note: vertical axis in % (annualized), horizontal axis in years.

Data source: Federal Reserve Bank of St. Louis, FRED database.

(1) This graph shows that the policy rate, the nominal interest rate, is positively
correlated with the inflation rate. Discuss this phenomenon using the Fisher equation.
(25 points)

(2) The positive correlation seen in this graph may also be viewed as the result of the
central bank's decision to set the policy rate in response to changes in the inflation
rate. Discuss the central bank’s interest rate policy, using the following terms: Taylor
rule, Taylor principle, real interest rate. (25 points)

Let U =logCy + f -logC, denote the utility function of a representative household
living only two periods (log C; is the natural logarithm of consumption in period ¢ and
B € (0,1) denotes the discount factor). Income is given only in the first period, and its
value is denoted by Y. Also assume that saving from period 1 to period 2 yields an
interestrate of (100 X r)%. ¥ and r are exogenous variables, The prices of goods are
normalized to 1. Answer the following questions.

(1) Provide the budget constraint equation faced by this household. (10 points)

(2) Find the optimal amount of consumption in each period. In doing so, also specify
the derivation. (20 points)

(3) Discuss the impact of a change in the interest rate in period 1 on the amount of
consumption in each period. (20 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.
Explain credit money in pre-modern Japan. (50 points)
Explain the brewing industry in pre-modern Japan. (50 points)

Explain, using specific examples, the relationship between the Study of economic history
through econometric analysis (e.g., using regression analysis) and the study of economic

history through traditiorial analysis, (50 points)

It is well known that advanced Western technologies, which were introduced from the end of
the Tokugawa Era to the Industrial Revolution in Japan, played an important role in the
modernization of Japan. How were such advanced technologies introduced and utilized to
traditional or indigenous industries? Explain the process by showing examples of particular

industry/industries. (50 points)
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EASHE 0 X ~N(0,1)

[\\\\\\\ji_ © 1
vy a=P(X>zy)= f —— exp(—=x%)dx
Z

Zla o \/2—?1' 2

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

0.0|.5000 4960 .4920 .4880 .4841 .4801 .4761 4721 4681 .4641
0.11.4602 4562 4522 4483 4443 4404 4364 4325 4286 .4247
0.2 [ 4207 4168 4129 4091 .4052 4013 3974 .3936 .3897 .3859
0.31.3821 .3783 .3745 3707 .3669 .3632 .3594 3557 .3520 .3483
0.41].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 .214%
0.81.2119 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
1.2 [ 1151 .1131 1112 .1094 .1075 .1057 .1038 .1020 .1003 .0985
1.3 1.0968 .0951 .0934 .0918 .0901 .0885 .0869 .0853 .0838 .0823
1.4].0808 .0793 .0778 .0764 .0749 .0735 .0721 .0708 .0694 .0681
1.5]1.0668 .0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559
1.6 |.0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455
[.7.0446 .0436 .0427 .0418 .0409 .0401 .0392 .0384 .0375 .0367
1.8 1.0356 .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
2.1]1.0179 0174 0170 .0166 .0162 .0158 .0154 .0150 .0146 .0143
2.2 .0139 .0136 .0132 .0129 .0125 0122 .0119 .0116 .0113 .0110
2.3 (.0107 .0104 .0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084
2.41.0082 .0080 .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064
25 |.0062 .0060 .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048
2.6 |.0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036
2.71.0035 .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 .0016 .0015 .00IS .0014 .0014
3.0].0013 .0013 .0013 .0012 .0012 .0011 .0011 .0011 .0010 .0010
3.1|.0010 .0009 .0009 .000% .0008 .0008 .0008 .0008 .0007 .0007
3.2|.0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005 .0005
3.3].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 1.9600 23263 2.5758 3.0902 3.2905 3.7190 4.2649




tofE s X ~t(k)

/N X azp(xna):ftmf(x)dx

For

L a 10 05 025 .010 .005
(A

I 3.0777 63138 127062  31.8205 63.6567
2 1.8856 2.9200 4.3027 6.9646 9.9248
3 1.6377 2.3534 3.1824 4.5407 5.8409
4 1.5332  2.1318 2.7764 3.7469 4.,6041
5 1.4759  2.0150 2.5706 3.3649 4.0321
6 1.4398 1.9432 2.4469 3.1427 3.7074
7 1.4149 1.8946 2.3646 2.9980 3.4995
8 1.3968 1.8595 2.3060 2.8965 3.3554
9 1.3830 1.8331 2.2622 2.8214 3.2498
10 1.3722  1.8125 2.2281 2.7638 3.1693
11 1.3634 1.7959 2.2010 2.7181 3.1058
12 1.3562 1.7823 2.1788 2.6810 3.0545
13 1.3502 1.7709 2.1604 2.6503 3.0123
14 1.3450 1.7613 2.1448 2.6245 2.9768
15 1.3406 1.7531 2.1314 2.6025 2.9467
16 1.3368 1.7459 2.1199 2.5835 2.9208
17 1.3334  1,7396 2.1098 2.5669 2,8082
18 1.3304 1,7341 2.1009 2.5524 2.8784
19 1.3277  1.7291 2.0930 2.5395 2.8609
20 1.3253  1.7247 2.0860 2.5280 2.8453
21 1.3232 1,7207 2.0796 2.5176 2.8314
22 1.3212  1.7171 2.0739 2.5083 2.8187
23 1.3195  1.7139 2.0687 2.4999 2.8073
24 1.3178  1.7109 2.0639 2.4922 2.796%
25 1.3163 1.7081 2.0595 2.4851 2.7874
26 1.3150 1.7056 2.0555 2.4786 2.7787
27 1.3137 1,7033 2.0518 2.4727 2.7707
28 1.3125  1.7011 2.0484 2.4671 2.7633
29 1.3114  1.6991 2.0452 2.4620 2.7564
30 1.3104  1.6973 2.0423 24573 2.7500
40 1.3031 1.6839 2.0211 2.4233 2.7045
50 1.2987 1.6759 2.0086 2.4033 2.6778
60 1.2958 1.6706 2.0003 2.3901 2.6603
120 1.2886 1.6577 1.9799 2.3578 2.6174
o0 1.2816 1.6449 1.9600 2.3263 2.5758




A4 2RAMR  x (m)

a -]
. 2 a=P(x’>x2a)=fxi FoD
0 Xu
995 99 975 9 90 .10 .05 025 .010 .00S
m
(EHE)
1 0000393 000157 .000982 .00393 .0158 271 3.84 502 6.63 7.88
2 0100 0201 .0506 .103 211 461 599 738 921 10.60
3 0717 115 216 352 584 625 7.81 935 1134 12.84
4 | 207 297 484 711 106 778 9.49 11.14 1328 14.86
5 412 554 831 115 161 924 11.07 1283 1509 16.75
6 676 872 124 164 220 1064 1259 1445 1681 18.55
7 989 124 169 217 283 1202 1407 1601 18.48 20.28
8 1.34 1.65 218 273 349 1336 1551 17.53 20.09 21.95
9 1.73 200 270 333 417 1468 1692 19.02 21.67 23.59
10 | 216 256 325 394 487 1599 1831 2048 23.21 25.19
11 2.60 305  3.82 457 558 1728 19.68 2192 24.73 2676
12 | 3.07 357 440 523 630 1855 21.03 2334 2622 28.30
13 3.57 411 501 589 704 19.81 2236 2474 27.69 29.82
14 | 407 466 563 657 779 21.06 23.68 2612 29.14 31.32
15 | 4.60 523 626 726 855 2231 2500 2749 30.58 32.80
16 | 5.14 581 691 796 931 2354 2630 2885 32.00 34.27
17 | 5.70 641 756 867 1009 2477 2759 30.19 3341 3572
18 6.26 701 823 939 1086 2599 28.87 31.53 3481 37.16
19 6.84 763 891 1012 11.65 27.20 30.14 32.85 36.19 38.58
20 | 743 826 959 10.85 1244 2841 3141 3417 37.57 40.00
21 8.03 890 1028 1159 1324 29.62 32.67 3548 38.93 41.40
22 | 8.64 9.54 1098 1234 14.04 30.81 33.92 3678 40.29 42.80
23 | 926 1020 11.69 13.09 1485 32.01 3517 38.08 41.64 44.18
24 | 989 1086 1240 1385 1566 3320 3642 3936 4298 45.56
25 |10.52 1152 1312 1461 1647 3438 37.65 40.65 4431 46.93
26 |11.16 1220 13.84 1538 1729 3556 38.80 41.92 45.64 48.29
27 |11.81  12.88 1457 1615 1811 36.74 40.11 43.19 4696 49.65
28 |1246 1356 1531 1693 1894 37.92 4134 4446 4828 50.99
29 |1312 1426 1605 17.71 1977 39.09 42.56 4572 4959 52.34
30 |13.79 1495 1679 1849 2060 4026 4377 4698 50.80 53.67
40 (2071 2216 2443 2651 2905 51.81 5576 59.34 63.69 66.77
50 (2799 2971 3236 3476 37.69 63.17 67.50 7142 76.15 79.49
60 |35.53 3748 4048  43.19 4646 7440 79.08 83.30 8838 91.95
70 |4328 4544 4876 5174 5533 85.53 90.53 95.02 100.43 104.21
80 |51.17 5354 57.15 6039 6428 96.58 101.88 106.63 112,33 116.32
90  [59.20 6175 6565  69.13 73.29 107.57 113.15 118.14 124.12 128.30
100 [6733  70.06 7422 7793 8236 118.50 124.34 129,56 135.81 140.17
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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 lent by our Graduate School.

- Use the statistical tables if necessary.

1. Suppose that Xy, Xy, - -+ , X, is a random sample independently drawn from a distribution
with the following probability function:
_ )4 forx=1,
f(x)—{ 1-p forx=0.
Answer the following questions.

(1) Find the mean and the variance of X;. (20 points)

1]
(2) Let¥ = " X;. Find P(Y = 2) when 7 = 4. (10 points)

i=1
— 1 & —_
(3) LetX = - Z X; be the mean of X;. Find the mean and the variance of X. (10 points)
i=1
(4) Suppose that we obtained X = 0.45 based on a sample of size n = 100. Assuming that

n is sufficiently large, test the null hypothesis Hy : p = % againstHy : p # % at the 0.05
significance level. (20 points)

2. Suppose that a continuous random variable X is distributed as N(y, 02) and its probability

density function is given by

£ 1 _fx=p)?
Xx) = e 2 —oo<x <o,
* V2o

Answer the following questions. If the answers are in decimals, calculate to the hundredth
decimal place.

(1) Find P(u — 20 £ X £ u+0). (10 points)

(2) Let X be the sample mean of a random sample of size n from this distribution. Find the
value of ¢ which satisfies P(z — ¢ £ X £ p+¢) = 0.90. The answer may include y, o
and n. (10 points)

(3) Let Z = |X — u|. Find the probability density function of Z. (20 points)

(4) Suppose that we obtained X = 7 and 5% = 25 based on a random sample of size 16 from
this distribution. Find the 0.90 confidence interval for o, (20 points)



3. Consider the following linear regression model:
Yi = Bxi +u, i=1,2,...,n, [1]

where x; is nonzero and nonstochastic, and the error term u; satisfies the following properties:
E[u;]=0,E[u?] = 0% >0, E[u;u;] = 0,i # j. Answer the following questions.

(1) Derive the ordinary least squares estimator E of B in equation [1]. (20 points)
(2) Derive the variance of 3. (20 points)
~ 1y . . . .
(3) Consider 8 = - Z ol as the estimator of 8 in equation [1]. Derive the expected value
X
i=1 7t

of B and explain whether it is an unbiased estimator. (20 points)

(4) Derive the variance of 3. (20 points)



Normal distribution: X ~ N(0, 1)

] ")
y a=PX>zg)= f —_ exp(—ixz)dx
Ze

Za . V27

g | 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
04| .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 .2380 2358 2327 .2297 .2266 .2236 .2207 .2177 .2148
0.81.2119 .2090 .2061 .2033 .2005 .1977 .1949 .1922 .1894 .1867
0.91.1841 .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
1.2 .1151 1131 1112 .1094 .1075 .1057 .1038 .1020 .1003 .0985
1.31.0968 .0951 .0934 .0918 .0901 .0885 .0869 .0853 .0838 .0823
1.4 |.0808 .0793 .0778 .0764 .0749 .0735 .0721 .0708 .0694 .0681
1.5].0668 .0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559
1.6 | .0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455
1.7]1.0446 .0436 .0427 0418 .0409 .0401 .0392 .0384 .0375 .0367
1.81.0359 .0351 .0344 0336 .0320 .0322 .0314 .0307 .0301 .0294
1.91.0287 .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
22| .0136 .0136 .0132 .0129 .0125 .0122 .0119 .0116 .0113 .0110
2.3(.0107 .0104 .0102 .0099 .0096 .0094 .0091 .008% .0087 .0084
2.4 (.0082 .0080 .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064
2.5(.0062 .0060 .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048
2.6 (.0047 .0045 0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036
2.71.0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 .0027 .0026
2.8 [.0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 .0020 .0019
29 (.0019 .0018 .0018 .0017 .0016 .0016 .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 | .0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005 .0005
3.3(.0005 .0005 .0005 .0004 .0004 .0004 .0004 .0004 .0004 .0003
3.4(.0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0002

.10 05 025 010 005 .001 .0005 .0001  .00001
1.2816 1.6449 1.9600 2.3263 25758 3.0902 3.2905 3.7190 4.2649




¢ distribution: X ~ #(k)

N x  a=Px>1)= [ fou
la

Lo

L a 10 05 025 010 005
(Degrees of Freedom)

1 3.0777 63138 12.7062 31.8205 63.6567
2 1.8856  2.9200 4.3027 6.9646 9.9248
3 1.6377 2.3534 3.1824 4.5407 5.8409
4 1.5332  2.1318 2.7764 3.7469 4.6041
5 < 1.4759  2.0150 2.5706 3.3649 4.0321
6 14398 1.9432 2.4469 3.1427 3.7074
7 14149 1.8946 2.3646 2.9980 3.4995
8 1.3968 1.8595 2.3060 2.8965 3.3554
9 1.3830 1.8331 2.2622 2.8214 3.2498
10 1.3722  1.8125 2.2281 2.7638 3.1693
11 1.3634 1.7939 2.2010 2.7181 3.1058
12 1.3562 1.7823 2.1788 2.6810 3.0545
13 1.3502  1.7709 2.1604 2.6503 3.0123
14 1.3450 1.7613 2.1448 2.6245 2.9768
15 1.3406  1.7531 2.1314 2.6025 2.9467
16 1.3368 1.7459 2.1199 2.5835 2.9208
17 1.3334  1.7396 2,1098 2.5669 2.8982
18 1.3304 1.7341 2.1009 2.5524 2.8784
19 1.3277  1.7291 2.0930 2.5395 2.8609
20 1.3253 1.,7247 2.0860 2.5280 2.8453
21 1.3232  1.7207 2.0796 2.5176 28314
22 1.3212  1.7171 2.0739 2.5083 2.8187
23 1.3195 1.7139 2.0687 2.4999 2.8073
24 1.3178  1.7109 2.0639 2.4922 2.7969
25 1.3163  1.7081 2.0595 2.4851 2.7874
26 1.3150 1.7056 2.0555 2.4786 2,7787
27 1.3137  1.7033 20518 2.4727 27707
28 13125 1.7011 2.0484 2.4671 2.7633
29 1.3114  1.6991 2.0452 2.4620 27564
30 1.3104 1.6973 2.0423 2.4573 2.7500
40 1.3031 1.6839 2.0211 2.4233 27045
50 12987 1.6739 2.0086 2.4033 2.6778
60 1.2958  1.6706 2.0003 2.3901 2.6603
120 1.2886 1.6577 1.9799 2.3578 2.6174
0 1.2816 1.6449 1.9600 2.3263 2.5758




Chi-squared distribution: y2(m)

o (-]
b a=POrs)= [, dar
0 X ke

o 995 .99 875 95 .90 A0 05 025 010  .005

m

{Degrees of Freedom)

1 .0000393 .000157 .000982 .00393 .0158 271 3.84 502 663 788
2 .0100 0201 0506 .103 211 461 599 738 021 10.60
3 0717 115 216 352 584 625 7.81 935 11.34 12.84
4 207 297 484 J1 1.06 778 949 11.14 13.28 14.86
5 412 554 831 1.15 1.61 9.24 11.07 12.83 15.09 16.75
6 676 872 1.24 1.64 220 1064 1259 1445 16.81 18.55
7 989 1.24 1.69 2.17 283 1202 1407 16.01 18.48 20.28
8 1.34 1.65 2.18 2.73 349 1336 1551 17.53 20.09 21.95
9 1.73 2.09 2.70 3.33 4,17 1468 1692 19.02 21.67 2359
10 2.16 2.56 3.25 3.94 487 1599 1831 2048 2321 25.19
11 2.60 3.05 382 4.57 558 1728 19.68 2192 2473 26,76
12 3.07 3.57 4.40 5.23 630 18355 21.03 23.34 2622 2830
13 3.57 4.11 5.01 5.89 7.04 1981 2236 2474 27.69 29.82
14 4,07 4.66 5.63 6.57 7.79 2106 23.68 2612 29.14 31.32
15 4.60 5.23 6.26 7.26 855 2231 2500 27.49 30.58 32.80
16 5.14 5.81 6.91 7.96 9.31 2354 2630 28.85 32.00 34.27
17 5.70 6.41 7.56 8.67 10,09 2477 2759 30.19 3341 3572
18 6.26 7.01 8.23 939 10.86 2599 28.87 3153 34.81 37.16
18 6.84 7.63 8.91 1012 11.65 2720 30.14 32.85 36.19 3858
20 743 8.26 9.59 10.85 1244 2841 3141 3417 37.57 40.00
21 8.03 8.90 10.28 1159 1324 2962 32,67 3548 38.93 4140
22 8.64 9.54 10,98 1234 1404 3081 3392 3678 40.29 42.80
23 9.26 10.20 11.69 13.09 14.85 32.01 3517 38.08 41.64 44.18
24 9.89 10.86 12.40 13.85 15.66 3320 3642 139.36 4298 4556
25 10.52 11.52 13.12 14,61 1647 3438 37.65 40.65 4431 46.93
26 11.16 12.20 13.84 1538 17.20 3556 38.89 41.92 45.64 4829
27 11.81 12.88 14.57 16,15 1811 3674 4011 43.19 46.96 49.65
28 12.46 13.56 15.31 1693 1894 3792 4134 4446 4828 5099
29 13.12 14.26 16.05 1771 1977 39.09 4256 4572 4959 5234
30 13.79 14.95 16.79 18.49 20.60 4026 43777 46.98 50.89 53.67
40 20.71 22.16 24.43 26.51 29.05 5181 5576 59.34 63.69 66.77
50 27.99 29.71 32.36 2476 37.69 63.17 6750 7142 76.15 79.49
60 35.53 37.48 40.48 43.19 4646 7440 79.08 83.30 88.38 9195
70 43.28 4544 48.76 5174 5533 85.53 90.53 95.02 100.43 104.21
80 51.17 53.54 57.15 60.39 64.28 96.58 101.88 106.63 112.33 116.32
90 59.20 61.75 65.65 69.13  73.29 107.57 113.15 118.14 124.12 128.30
100 67.33 70.06 74.22 77.93 8236 118.50 124.34 129.56 135.81 140.17




