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1. Evaluate (5 points each question)
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I.Let f:XcR" >R

(a) Give the definition that f is a homogeneous function of degree k in X, where x = (Jcl sees X, ) - (3 points)

(b) Show that f,(x) = af(% (i =1,...,n) is homogeneous of degree k-1 in x . (4 points)

n
() Prove that Z [ (x)x;, = kf(x) ifand only if f(x) is homogeneous of degree k in x . (6 points)
1

(d) Based on the homogeneous function f, give the definition of a homothetic function g:X < R" — R. (3 points)

(e) Show that any homogeneous function is a homothetic function, but the converse is not true. (4 points)

IIL A firm is selling aproduct }/ to two groups of consumers whose demand functions are Y, = p; 2 and YV, =D, ’
respectively; p, and p, are the corresponding prices, and Y = ¥, + »,. The firm’s cost function is

c(y, +,)=0.6(y, +y,). (5 points each question)
(a) Find the firm’s profit-maximizing levels of », and y, ifitcan charge different prices in the two markets.
(b) Find the firm’s profit-maximizing levels of ), and Y, if it must charge the same price in both markets.

(c) Suppose the government decides to impose a specific tax on the firm’s output. How would the tax affect the optimal

Y, and Y, obtained in (a) and (b).
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Please provide necessary work for your answers. |

1. In a certain community, 8 percent of all adults over 50 have diabetes. If a health service in this
community correctly diagnoses 95 percent of all persons with diabetes as having the disease and incorrectly
diagnoses 2 percent of all persons without diabetes as having the disease, find the probabilities that

a. [5 points] the community health service will diagnose an adult over 50 as having diabetes;

b. [S points] a person over 50 diagnosed by the health service as having diabetes actually has the disease.

2. The government took a survey on businesses to acquire their opinions about the imposition of a
minimum tax. The government obtained the following responses by randomly surveying 20 large
enterprises, 30 medium enterprises and 50 small enterprises.

Large Medium  Small
Agree 5 10 15
Disagree 10 15 25
Neutral 5 5 10

a. [5 points] Test if different sizes of enterprises have the same attitude toward the minimum tax at
the significance level of 0.05. (Please check the attached statistical tables.)

b. [5 points] What key assumption(s) did you made when you did the test in (a)?

3. [S points] First, we randomly draw a sample of 25 observations with the sample mean of 81 from a
normal distribution with a standard error of 5. Second, we draw a sample of 12 observations with the
sample mean of 77 from another normal distribution with a standard error of 6. Test the null hypothesis:
K, =W, against the altemative hypothesis: u, # p, at the significance level of 0.06. (Please check the
attached statistical tables.)
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4. Suppose X,,X,,...,%, are randomly drawn from the following distribution:

X

Ze b i
f(x0)=13° if 0<x<o, 0<f <0
0 else

a. [S points] Please derive the maximum likelihood estimator of 6.

2

b. [10 points] Prove that the sample mean, X , 1s an unbiased estimate of @ and its variance equals — .
n

5. Suppose you have run a least squares regression (with real data) and reported that

5 311
p=|-4| and £, =X )" =|1 2 1].
2 [t 2

a. [5 points] On the basis of this information, how would you estimate f#, if you believed that
B+pB,=p and B, +B, =07

(Indicate the method that you would use; you need not actually carry out the computations. Define any
notation that you use.)

b. [5 points] What rationale would you give for your estimator?
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Cumulative Areas Under the Standard Normal Distribution
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0.0013
0.0019
0.0026
0.0035
0.0047
0.0062
0.0082
0.0107
0.0139
0.0179
0.0228
0.0287
0.0359
0.0446
0.0548
0.0668
0.0808
0.0968
0.1151
0.1357
0.1587
0.1841
0.2119
0.2420

0.0013 0.0013
0.0018 0.0018
0.0025 0.0024
0.0034 0.0033
0.0045 0.0044
0.0060 0.0059
0.0080 0.0078
0.0104 0.0102
0.0136 0.0132
0.0174 0.0170
0.0222 0.0217
0.0281 0.0274
0.0351 0.0344
0.0436 0.0427
0.0537 0.0526
0.0655-0.0643
0.0793 0.0778
0.0951 0.0934
0.1131 0.1112
0.1335 0.1314
0.1562 0.1539
0.1814 0.1788
0.2090 0.2061
0.2389 0.2358

0.0012 0.0012
0.0017 0.0016
0.0023 0.0023
0.0032 0.0031
0.0043 0.0041
0.0057 0.0055
0.0075 0.0073
0.0099 0.0096
0.0129 0.0125
0.0166 0.0162
0.0212 0.0207
0.0268 0.0262
0.0336 0.0329
0.0418 0.0409
0.0516 0.0505
0.0630 0.0618
0.0764 0.0749
0.0918 0.0901
0.1093 0.1075
0.1292 0.1271
0.1515 0.1492
0.1762 0.1736
0.2033 0.2005
0.2327 0.2296

0.0011
0.0016
0.0022
0.0030
0.0040
0.0054
0.0071
0.0094
0.0122
0.0158
0.0202
0.0256
0.0322
0.0401
0.0495
0.0606
0.0735
0.0885
0.1056
0.1251
0.1469
0.1711
0.1977
0.2266

0.0011 0.0011
0.0015 0.0015
0.0021 0.0021
0.0029 0.0028
0.0039 0.0038
0.0052 0.0051
0.0069 0.0068

10.0091 0.0089

0.0119 0.0116
0.0154 0.0150
0.0197 0.0192
0.0250 0.0244
0.0314 0.0307
0.0392 0.0384
0.0485 0.0475
0.0594 0.0582
0.0721 0.0708
0.0869 0.0853
0.1038 0.1020
0.1230 0.1210
0.1446 0.1423
0.1685 0.1660
0.1949 0.1922
0.2236 0.2206

Critical Values of the Chi-Square Distribution

1
1 271 3.84 6.63
2 4.61 5.99 9.21
3 6.25 781 | 1134
4 7.78 949 | 1328
5 924 | 1107 | 1509
6 | 1064 | 1259 | 1681
7 | 1202 | 1407 | 1848

p| 8 | 133 | 1551 | 2009

e | 9 | 1468 | 1692 | 2167

g | 10 | 1599 | 1831 | 2321

e | 11 | 1728 | 1968 | 2472

e | 12 | 1855 | 2103 | 2622

s | 13 | 1981 | 2236 | 27.69
14 | 2106 | 2368 | 29.14

¢ Ls | 223 2500 | 3058

g | 16 | 2354 | 2630 | 3200

Pl | 2am | 2159 | 3341

e | 18 | 2599 | 2887 | 3481

e | 19 | 2720 | 3014 | 3619

d | 20 | 2841 | 3141 | 3757

(1]

m | 21 | 2062 | 3267 | 3893
22 | 3081 | 3392 | 4029
23 | 3201 | 3517 | 4164
24 | 3320 | 3642 | 4298
25 | 3438 | 3765 | 4431
26 | 3556 | 3889 | 45.64
27 | 3674 | 4001 | 4696
28 | 3792 | 4134 | 4828
29 | 3900 | 4256 | 49.59
30 | 4026 | 4377 | 50.89

Example: The 5% critical value with df = B is 15.51.
Source: This table was generated using the Stata® function

invchi.
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