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1. (=14, B/NERSY) FHRERNERATIIEEZHE - WisHEELRE FERE R -

a. Two-part tariffs

b. Production function

¢.  Producer surplus

d. Mixed strategies

e. Subgame perfect Nash equilibrium
f.  Efficiency wages

2. (=4, B/ANERS) HAERBERE T YIRS TE,Th, 32 TREE, -
a. FIERBRELERBIV—XIEX (homogeneous of degree one ) HEY -

b. HAXRBIAEZEEREEEN—XIER (homogeneous of degree one ) FHEY °

c. {&GFZEZETFE K (conditional factor demand ) FHET BB R (FHIEHT—RZEZR ( homogeneous of degree one )
d. TBHAEREEIRIE—ERIER

3. (Z+TA%3) A consumer has the preference for consumption as the following quasi-linear utility function
describes:
u(x1, X2) = x1 + In(x2).

a.  Derive the demand functions of this consumer for the two goods, X1 and x2,with respect to the prices of
these two goods, and the consumer’s available budgei,’ m.

b.  Depict the map of indifference curves (for three separate levels of utility). Label numerically the
selected bundles on the indifference curves. Explain the features of a quasi-linear preference based on
your depiction.

c.  Calculate the change in consumer surplus, compensating variation and equivalent variation for the
scenario where the given budget and initial prices for goods 1 and 2 are: m = 200, p1 =2, p2=1; and p2
rises to 4. Justify your calculations for the three indicators based on the features of the quasi-linear
preference.

4. (Z-7F4%r) Explain the consumption duality and features of the Marshallian and Hicksian demand functions.
Address particularly the following questions. In what circumstances the Marshallian and the Hicksian
demand curves would meet? How does the implied consumer wealth or budget differ at the price levels other
than where the aforementioned two demand curves meet? Explain why the Marshallian demand curve, as
opposed to the Hicksian demand curve, would present better and more sensibly the consumer’s response with
regard to the goods that take up a large portion of her/his expenditure. What do the relative slopes of the
Marshallian and the Hicksian demand curves suggest for the demand property of the commodity described?
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1. FEETHIEE -

(D) IRBE 1 REEWFUEERE (velocity) WEIRISE3ETR - EPIIRTERNBORBERVEEE L - JE
#Z L M1B 5 M2 3REHEA BUEE 7 D JUREEH - (7%) ‘

(2) BEBHBRRERER 6% - KERRER 2% - RFE%FB KFG#E ¥ (income elasticity of money
demand)& 1.5 - BHIEHBEE K35 14 (interest elasticity of money demand)i&—0.05 - BIFEEHAF]
REFFAET » fik Keynes R BRI (liquidity preference theory) » S BEIZIREZ /D ? (5%)

(3) FEHAE & MR (expected inflation) B EMBURE M ZMEE - (HRIBE 2 EEERE B I EERT
(Federal Reserve Bank of St. Louis) %} SE B2 #4735 $2 K/ iR % (breakeven inflation rate) 7 B{t{HE}
HEAA 2016 FLAZK - FHHIERKRNELFEL 4%) - L HHRPERRGEREERER
(unanticipated inflation)$ 2= 4£ AR LR = (4%)
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2. {REETE 3 EZERBREREEAIER Y IRV - [E&E THIREE

(1) =EEREER » £—8(2001 £ 12 FE 2007 £ 12 A » ARTFHREXETHE_FF(2008F 1 B E
2009 £E 6 B  (EFREA)EE » FORNTREEERNREEN ? 3%) E_BHAE=EF(2009 F 7
BZE 2016 ££ 1 A » RARFFHREIBE) » RONTFESHEHIRERS 7 (2%)

() FEBE— « =B - E=HFAENHEERE IR - BY Phillips IR BERBUEEEHTERE -
(10%) FEAWHZ -
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Unemployment Rate

E 3 : EFERVERBREAFER (EESRIR ¢ Bureau of Labor Statistics)

3. FHEZETFIRIAE :

(1) B 4 B EF 84 E IR & (abor productivity growth) BEEAREE 22 4= BE Jy ¥ & (total factor productivity
growth) FYEF IS - B¢ &5t (growth accounting) R B BEHVEERE - BREA B TEEER
1995~2010 £ » BEIEE B REBILBEZEENBERBHIRS - (5%)

(2) 7£ Solow FR-EAEAIE » WRBLE THEAMTES - RISSEAVEEE % (golden-rule saving rate) & /5
8 ? sE0Z - (5%)

(3) Solow FERIEER S —(EER - EEARREFEIADEERR © A » BEF LR G EE0R
Bt o R ANESHVAEERERE - (5%)
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(a) BRI —FRYUZEAR D MEELKESETEREE? (3%)

(b) iR EREEEHE FREZCERAGRNES - YE - RARKEZER/T?
(6% )

) GRS T  BRBRFARBEREBRAEARTK - 2LTE2TNE
RERSCHFA D MEEHKE - FAREIFHNITAMFELIKE (6% )-

). B RERABRNERANRKECKEAS - EF - RENRAESAT - HINZ
sypnie 2 B BTRE KK SRR AR DR NEL/CE - ZERTHE 7 mEEER -
HALE 5 B IS EBUE R RN E T KE - E-ENRRETLHMERE  £mH L
BAEEYS ST ERFREEHS FEET - REES - RERMEBRNBEERE
FE - B ISAM EEE BT AR - I —IRBIRERBR < (20 % )

3. (WIE - FEEUFMARIARA - REWEREAETT )

(a) 1628 E RS E N IRIMNBUR S HMREET AN EEEESHEZ TR -

(5% )
(b){-‘tiﬁ%ﬁ%@ﬁ%%ﬂ%ﬂmﬂﬁiﬂjH@?&%‘%kﬁéEIEZE&%UJETI%E%@%%%B@?&
R (5%)
(o) EHEIKEE 2D - FmAEERNBERIT - Bz AN RKIEEFE -
(5% )
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B AFET B - BRERERIRERE - SHE R4 (1) null and alternate hypothesis,
(2) the test statistic, (3) decision rule (critical value) (4) decision.

1.(10%) A survey of 36 randomly selected“iPhone”owners showed that the purchase price has a mean of $416
with a sample standard deviation of $180.

a. Compute the 95% confidence interval for the mean.

b. How large a sample is needed to estimate the population mean within $10?

2. (10%) A national magazine reports the typical shopper spends 8 minutes in line waiting to check out. A sample
of 24 shoppers at the local store showed a mean of 7.5 minutes with a standard deviation of 3.2 minutes. Is the
waiting time at the local store less than that reported in the national magazine? Use the .05 significance level.

3. (10%) A cell phone company offers two plans to its subscribers. At the time new subscribers sign up, they are
asked to provide some demographic information. The mean yearly income for a sample of 40 subscribers to Plan A
is $57,000 with a standard deviation of $9,200. For a sample of 30 subscribers to Plan B, the mean income is
$61,000 with a standard deviation of $7,100. At the .05 significance level, is it reasonable to conclude the mean
income of those selecting Plan B is larger?

4. (10%) There are four restaurants in the Columbus area. The numbers of burgers sold at the respective
restaurants for each of the last 6 weeks are shown below. At the .05 significance level, is there a difference in the
fmean number sold among the four restaurants when the factor of week is considered?

Restaurant
Week - Metro Interstate University River
1 124 160 320 190
2 234 220 340 230
3 430 290 290 240
4 105 245 310 170
5 240 205 280 180
6 310 260 270 205

5. (10%) The National Basketball Association had 39 African-American top executives (presidents or vice
[presidents) among its 388 senior managers. Meanwhile, Major League Baseball had only 11 African Americang
among its 307 top administrators. Test at the .05 significance level if this reveals the NBA has significantly more
African-American participation in higher levels of management.
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6. (Total:25%) Let Y be the hourly wage, and X, X3, -+, X be possible variables may
affect the wages. Now consider a population regression function as
E[Y|X1] = Bo + B1In(X1),
where In(z) is the natural logarithm of 7. The corresponding simple linear regression
model is
Yi=B8+B8iInXwy+u, i=12,....n, ()
where (Y;, X1;),i = 1,2,...,n, is arandom sample of size n. Let ﬁo and ,31 be the
ordinary least squares (OLS) estimators for the intercept 8, and slope parameter i,
respectively.
(1) (4%) What are the meanings of 8, and 1?
(2) (5%) Please show how to obtain the OLS estimators for 3, and g in detail.
(3) (4%) What assumptions do you need when you compute above OLS estimators?
(4) (4%) Please show that Bj is:a linear combination of Yj, i = 1,2, ..., n.
(5) (4%) What assumptions do you need to guarantee that the OLS estimators are
unbiased?
(6) (4%) Do the estimators ,3(, and B change if we change the measurement unit of
X1? Why?
o 3 | T e BN A LE 7F?_'§+’;} °
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7. (Total:10%) If we extend simple linear regression model (%) to
Yi = Bo + B1 In(X1i) + o Xoi + &, ()

where the gender variable X»; is a binary variable taking on the values zero (if person
i is male) and one (if person i is female),i = 1,2...,n.
(1) (4%) What are the meanings of slope parameter 8,7

(2) (6%) If we further introduce a binary variable X3; which is also a binary variable
taking on the values zero (if person i is female) and one (if person i is male) into
model (&), that is,

Y; = Bo + B1 In(X1;) + Ba X2 + B3 X3 + €,

What’s wrong with this model specification? How do you make the model esti-
mation feasible?

8. (Total:15%) If we extend simple linear regression model (%) to
Y = B, + BiIn(X1y) + B2 Xai + B[ In(X1) x Xoi] + e, ()

where the gender variable X»; is a binary variable taking on the values zero (if person
i is male) and one (if person i is female),i =1,2...,n.

(1) (4%) What are the meanings of slope parameter 3 now?

(2) (6%) If we are interested in the hypothesis that there is no gender discrimination
for the wages. What are your null and alternative hypothese? And how do you

make inference?

(3) (5%) If you have to choose one model from model (¥ ), model (&) and model (@)
based on the same data set, how can you do?
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Confidence Intervals, ¢ Confidence Intervals, ¢

0% | 0% | e% | e | % | we% B0% | 0% | 0% | 8% | 00% | 599%
Level of Significance for One-Tailed Test, « Level of Significance for One-Tailed Test, o
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7| 1208 | 1667 | 1994 | 2380 | 2547 | 34m 80 | 1201] 1662 | 1987 | 230 | 2632 | 3403
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75 | 1203 | 1665 | 1902 | 2377 | 2843 | 3425 82 | 12011 1662 | 1986 | 2368 | 2630 | 3399
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Example:
i z = 1.96, then

PO to 2} = 04750,

e

7> 0 196

z | om0 001 0.02 0.03 0.04 0.05 0.06 0.07 0.08 000

0.0 0.0000 0.0040 0.0080 b0t 0.0180 0019 0.0239 0.0279 40319 0.0356
0.1 0.0398 0.0438 0.0478 §.0517 0.0557 6,059 0.0636 C.OE75 0.0714 00753

0.2 0.0793 .0832 G.0871 0.0810 0.0948 o.0esy 4.1026 {1064 0.1103 01141
0.3 o.N7s DA ¥ N 01255 L1293 0.1331 0.1368 0.1406 £.1443 05480 URES
0.4 0.1554 015 0.1628 0.j6564 0.1700 8.1738 0.1772 0.5e03 0.1844 0.1879

05 01918 01950 0.1985 02019 0.2084 0.2088 6214 02157 02190 02224
0.5 02257 0.2281 02324 02357 02399 0.2422 £.2454 0.2486 02517 02540
07 0.2580 02611 02642 02673 D274 B27H 62764 03704 0.2623 02852
048 0288 0.2010 f.28% 6.2967 0.2005 0.3023 £.3051 03078 03106 03133
a9 05158 03188 03212 03238 Q3264 03289 8.33& 0.3340 0.3365 0.338¢

1.0 03413 0.3438 0.3461 0.3485 0.3508 0.353 0.3554 Q3577 0.3589 0.3621

1.1 03643 0.3665 0.3688 0.3708 0.3729 03745 3770 02790 (3810 0.3830
1.2 0.3848 0.3868 0.3888 £.3907 0.3925 0.3844 0.3062 03980 0.3987 0.4015
1.3 0.4032 0.4045 0.4065 (4082 04083 04115 04131 04147 04162 04177
14 D482 04207 0.4222 14238 0.4251 0.4265 0.4279 L4292 {:.4306 0.4319

15 0.4332 0.4345 04357 0.437¢ 0.4332 04334 4406 f.4418 0.4429 0.4441
16 | D448 04453 03474 04484 0.4485 04505 04515 0.4525 0.4535 0.4545
1.7 0.4554 0.4564 04573 04582 0.4501 0.4599 04508 0.4618 04625 0.4633
1.8 0.4641 0.4640 0.4656 {.4664 0.4671 0.4678 0.4685 04593 0.4609 0.4706
19 04713 04718 04726 04732 04738 04744 G470 04756 04761 04767

20 04772 (:4778 04783 Ba788 04793 04798 14203 0.4203 04812 0.4817
24 0.4821 {.4825 0.4830 §.4824 0.4338 0.4842 $.4846 0.4850 0.4854 0.4857
22 0.4861 0.4864 0.4868 0.4871 0.4875 04878 04881 0.4584 0.4887 0.4890
23 0.486) 04896 0.4898 0.4901 0.4904 0.4906 4909 4911 0.4813 0.4816

24 D.4918 (.4920 0.4922 04925 04027 R4929 0.4931 0.4432 0.4924 0.4936

25 0.4938 0.4940 04841 04043 04845 04346 0.4948 0.4849 0.4951 D.4952
26 04053 {.4955 0.4956 0.4957 0.4955 04960 0.4961 04082 0.4063 (L4064
27 0.4965 0.4966 0.4967 §.4968 0.496% 04970 G.4971 04972 04973 0.4974

28 04974 04975 0.4975 €.4977 0.4077 04978 04978 04979 0:.4980 0.4981
29 0.4981 {.4582 0.4952 0.4383 0.4984 0.4984 $.4355 0.4085 0.4985 0.4986
30 | 04087 0497 047 0495 048 0499 04580 0430 0490 0490
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VAN

D egréee_;_ of Freedcm for the Numerator
1 2 1 3 4 5 6 7 g8 | 9 | 10 | 12 15 | 20 24 30 40

4052 | 5000 | 5403 | 5625 | 5764 | 5850 | 6928 | 5981 | €022 | 6056 | 6106 | 6157 | 6200 | 6235 | 6261 | 6287
985 | 990 | 902 | 992 | 893 | 983 | 994 | 994 | 954 | 934 | 994 | 994 | 934 | 095 | 005 | %5
1) 08| 05| BT | 282 | 09 | Wi 28 | 23 72| 271 | WY | BT | %6 | %65 | %4
| 212 | 180 | 167 | 160 | 155 | 1520 150 | 148 | 147 | 145 | 144 | 142 | 140 | 139 | 138 | 137
163 | A3 | 120 | 14 | 110 | W07 | 105 | 103 | 102 | 0.1 | 085 | 972 | 955 | 947 | 938 | 820

7| 109 ] 978 | 945 | 875 | 547 | 826 | 840 | 708 | 787 | 772 | 756 | 74D | 731 | 723 | 744
122 | 956 | 845 | 785 | 748 | 719 | 699 | 684 | 672 | 662 | 647 | 631 | 616 | 607 | 699 | 50
1.3 | 865 | 759 | 701 | 663 | 637 | 618 | 602 | 591 | 581 | 567 | 552 | 536 | 528 | 520 | 5142
106 | 802 | 699 | 642 | 606 | BED | 561 | 547 | 535 | 526 | 641 | 495 | 481 | 473 | 465 | 457
108 | 756 | 655 | 500 | 564 | 530 | 520 | 506 | 494 " 485 | 471 | 455 | 441 | 433 | 425 | 447

721 | 622 | 567 | 532 | S07 | 489 | 474 | 463 | 454 | 440 | 425 | 410 | 402 | 394 | 385
033 | 692 | 595 ) 541 | 506 | 492 | 4564 | 450 | 430 | 430 | 446 | 401 | 388 | 278 | 370 | 382
807 | 670 | 574 | 521 | 485 | 462 | 444 | 430 | 419 | 410 | 386 | 382 | 366 | 359 | 351 | 343
. 651 | 556 | 504 | 460 | 446 | 425 | 414 | 403 | 394 | 380 | 366 | 351 | 343 | 335 | 327
BE3 | 636 | 542 | 489 | 456 | 432 | 414 | 400 | 389 | 380 | 367 | 352 | 337 | 329 | 32 | 343

853 | 623 { 520 | 477 | 844 | 420 | 403 | 360 | 278 | 369 | 355 | 341 | 326 | 349 | 310 | 302
B40 | 611 | S48 | 487 | 434 | A10 | 303 | 370 | 368 | 359 | 348 | 331 | 316 | 308 | 3.00 | 2902
8. 601 [ 500 | 458 | 425 | 401 | 384 | 371 | 360 } 351 | 337 | 323 | 308 | 300 | 292 | 2@
BB | 593 | 501 | 450 | 447 | 394 | 377 | 363 | 352 | Q43 | 330 | 395 | 300 | 202 | 284 | 278
B0 | 585 | 494 | 443 | 410 | 387 | 370 | 356 | 346 | 337 | 323 | 3080 | 294 | 286 | 278 | 269

802 | S78 | 487 | 437 | 404 | 381 | 364 | 351 | 340 | 331 | 347 | 303 | 288 | 280 | 272 | 264
785 | B72 | 482 | 431 | 399 | 376 | 359 | 345 | 335 | 326 | 342 | 288 | 283 | 275 | 267 | 259
788 | 566 | 476 | 426 | 394 | 371 | 354 | 341 | 330 | 321 | 307 | 283 | 278 | 270 | 262 | 254
7. 92 B61 | 472 | 422 | 390 | 367 | 350 ] 336 | 326 | 347 | 303 | 289 | 274 | 266 | 258 | 249

. S57 | 468 | 418 | 385 | 363 | 3456 | 332 | 322°] 343 | 2980 | 285 | 270 | 262 | 254 | 245

755 | 539 | 451 | 402 | 370 | 347 | 330 | 347 | 307 | 208 | 284 | 270 | 255 | 247 | 239 | 230
731 | 818 | 431 | 383 | 351 | 320 | 392 | 290 | 28¢ | 28D | 266 | 252 | 237 | 229 | 220 | 241
F08 | 496 | 493 | 385 | 334 | 342 | 205 | 282 | 272 | 263 | 250 | 235 | 220 | 242 | 2083 | 1M4
683 | 470 | 385 | 348 | 347 | 206 | 279 | 265 | 256 | 247 | 234 | 219 | 203 | 185 | 185 | 176
663 | 461 | 378 | 332 | 302 | 280 | 254 | 251 | 241 | 232 | 248 | 204 | 188 | 179 | 170 | 159
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0 F

Degrees of Froedom for the Numerator
i ] 2] 3] 4 | s 1 6 [ 7] 8] @ | 012 15] 20| 24 20 | 4
1| 181 | 200 | 216 | 225 | 230 | 234 | 237 | 200 | 241 | 242 | 244 | 246 | 248 | 249 | 250 | 254
2| 185 | 190 | 192 | 192 | 193 | 193 [-104 | 194 194 | 104 | 194 | 194 | 194 | 195 | 195 | 185
3| 109 ] 955 | 028 | 91z | 901 | 894 [ 889 | @85 | %81 [ 870 | 874 | 870 | 966 | ae4 | 862 | e59
4| 771 | 694 | 659 | 630 | 626 | 616 | 6.09 | 604 | 600 | 596 | 591 | 586 | 580 | 677 | 545 | 572
5| 681 | 579 | 541 | 540 | 505 | 405 | 480 | 480 | 477 | 474 | 46w | 462 | 456 | 453 | 450 | 245
6| 589 | 524 ) 476 | 4531 430 | 428 | 421 | 415 | 410 | 206 | 400 | 394 | 267 | 284 | 381 | 27
7| 556 | 474 | 435 | 412 | 297 | 387 | 379 | 373 | 363 | a64 | 357 | 351 | 344 | 341 | 438 | 334
| 532 | 446 | 407 | 384 | 369 | 358 | 350 | 244 {320 | 235 | 32 | 322 | 315 | 212 | 308 | 304
9f 512|426 | 396 | 363 | 348 | 337 | 320 | 223 | 248 | 398 | 307 | 201 | 294 | 290 | 286 | 283
5 | 10| 49 | at0 | 87 | 248 | 233 | 322 | a%4 | 307 | 902 | 208 | 291 | 285 | 277 | 27 | 2M | 266
B | 11| 484 | 398 | 359 | 336 | 220 200 | a01 | 255 | 200 | 205 | 270 | 272 | 265 | 261 | 257 | 288
§ | 12| 475 | 350 | 340 | 326 | 341 | 300 | 201 | 285 | 280 | 275 | 260 | 262 | 264 | 251 | 247 | 243
S | 13| a67| 3% | o4 | g8l 303 200 |28 | 2w | 2m | 267 | 260 | 258 | 248 | 242 | 238 | 234
£ | 14| 460 | 376|336 | 318 | 296 | 285 | 278 | 270 | 265 | 260 | 253 | 245 | 239 | 235 | 231 | 27
T | 15| 454 | 3ee | 320 306 | 290 | 279 | 27 | 264 | 259 | 254 | 248 | 240 | 233 | 229 | 225 | 220
E | 16| 449 | 263 324 | 201 | 285 | 274 | 266 | 29 | 250 | 249 | 242| 235 | 228 | 224 | 219 | 245
E 17| 445 | 350 | 320 | 296 | 281 | 270 | 261 | 255 | 249 | 245 | 238 | 231 | 228 | 218 | 215 | 210
& | 18| 441 | ass| 316 | 203 | 277 | 266 | 258 | 251 | 245 | 241 | 234 | 227 | 249 | 215 | 211 | 206
T | 10| 438 | 352 | 313 | 200 | 274 | 263 | 254 | 248 | 242 | 238 | 231 | 223 | 246 | 21t | 207 | 208
B | 20| 435 | a4e| 310 257 | 271 | 260 | 261 | 245 | 239 | 235 | 228 | 220 | 242 | 208 | 204 | 159
E | o | sz a0 swr 254 | 268 | 257 | 249 | 242 | 297 | 230 | 225 | 248 | 290 | 205 | 201 | 106
| 22| @30 | 334 | 305 | 282 | 266 | 255 | 246 | 240 | 234 { 230 | 223 | 215 | 207 | 203 | 198 | 184
23 | 428 | 342 | 303 | 280 | 264 | 253 | 244 | 237 | 232 | 227 | 220 | 213 | 205 | 200 | 196 | 183
24| 428 | 340 | 301 | 278 | 262 | 25¢ | 242|236 | 230 | 225 | 219 | 291 | 203 | 198 | 194 | 1.8
25| 424 | 330 | 200 | 276 | 260 | 240|240 | 234 1208 ) 224 | 246 | 200 | 200 | 106 | 192 | 187
30 | 417 | 332 | 292 | 260 | 253 | 242 | 233 | 227 | 221 | 216 | 200 | 200 | 193 | 100 | 184 | 170
40 | 408 | 323 | 264 | 261 | 245 | 234 | 225 | 248 | 242 | 208 | 200 | 192 | 184 | 179 | 174 | 160
60 | 400 | 835 | 276 | 259 | 297 | 225 | 217 | 240 | 204 | 193 | 192 | 184 | 135 | 170 | 165 | 159
120 | 392 1 307 | 268 | 245 | 229 | 218 | 200 | 202 | 196 | 401 | 83 | 175 | #6066 | 1861 | 155 | 150
w | 34 | 300 | 260 | 287 | 221 | 210 | 201 | 194 | 188 | 189 | 175 | 167 | 157 | 152 | 148 | 130
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