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Micro and Macroeconomics
Solutions
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Because log(As /A1), log(ka/k1), and log(ha/hy) each increase by 1%, log(ya/y1)
should increase by (1 + a + 3)%.

2. (1) X’s profit maximization problem is max, yD(y) —C(y), so the first-order
condition is

yD'(y) + D(y) — C'(y) =0

and the second-order condition is
yD"(y) +2D'(y) — C"(y) < 0.
In our specification, each becomes

—ab(1 = b)yy "t —c <0.
The SOC always holds because the left-hand side is negative. Hence the
equilibrium quantity is given by the above.

(2) X’s profit maximization problem is max, py — C(y), for which the FOC
is p — C’(y) = 0 and the SOC is —C"(y) < 0. The SOC always holds.
Combining the FOC and the equilibrium condition p = D(y), we have
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D(y) = C'(y), or

1
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y - <_> ’
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Because b € (0, 1), the monopolist produces less than the competitive
firm. As b — 0 (that is, when the demand elasticity is infinite), the

monopolistic supply and the competitive supply coincide.

3. Because x = 0z + 1, where z ~ N(0,1), we have
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where the second from the last equality is because L =39 ig the density

V2m
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function of N(—po,1) and hence [ \/%76’2(”””)2 = 1. Thus the certainty

. . 2
equivalent is pu — 22~

4. (1)

(2)

3Cy + 1 = 4. The first three correspond to pure-strategy equilibria in
which exactly two players choose to act and the public goal is achieved.
There is also an equilibrium in which no one acts.

Let’s say one of the three players is Kate. Suppose the other two players
follow a mixed strategy in which they choose ‘Act’ with probability p
and ‘Not act” with probability 1 — p. Then, (i) Kate’s expected payoff
from choosing ‘Act’ is —C(1 — p)? + (1 — C)[2p(1 — p) + p?]. Also, (ii)
her expected payoff from choosing ‘Not act’ is p?. (i) — (ii) = 0 gives

2° —2p+ C =0,

or
1+v/1-2C
b=
= 0.1,0..



(2)

That is, in one symmetric equilibrium, everyone acts with probability
0.1. In the other symmetric equilibrium, everyone acts with probability
0.9.

First, derive the reaction function for each firm. The profit maximization

problem for firm 1 is:
max m = (e —q1 — ¢2 — 1)@

FOC gives a — g — ¢ = 2¢;. Similarly, the reaction function for firm

2 is a — ¢1 — 2 = 2¢o. By solving these two equations, ¢f = “F2=2cL,

@ = ‘”01—5202, and thus Q* = ¢f + ¢ = 2“*‘3%02 Equilibrium price is
obtained by substituting @* into the inverse demand function. Therefore,

P = atci+co
E—

(atca—2c1)2 (atc1—2c2)?

9 9
. 20—cq — 2
Consumer surplus is CS* = (a — P*) X Q" x 3 = (aei—cy)” s 2 Producer

(atca—2c1 )2 + (a+c1 —202)2
9 9 :

Firm 1’s profit is 7} = . Firm 2’s profit is 7 =

surplus is PS* = 7] + 715 =

Making a conjecture that the constraint should hold with equality, the

Lagrangian is:
L=rK+wL+\y—2K*L'"™).

The optimal choice (K*, L*, A) is the solution to the following FOCs:

r = Mlza(K*/L*)** (1)
w = Xz(l—a)(K*/L*)" (2)
g o= 2(K)"(L) (3)

Dividing (2) by (1) yields

K* a
L* 1—a
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Use the constraint to find factor demands:

§ o= AR
()
(11[%) L
B <1—a.
(%)
A = r(za) N(K*/LF)

= r(za)™" (1 i . %)1a

-0 ()

Thus we have obtained the solution (K*, L*,\).

= Z
Z

or

Similarly, we have

1
1

L* =gz
K* =gz~

—_

Also, by (1),

First, calculating K*x(1)+L*x(2) gives the optimized objective:

rK* +wLl* = Xza(K*)*(L*)'"™" + X2(1 — a)(K*)*(L*)' ™
= Xay+ A1—a)y
V7

Second, notice that A depends on many parameters but not on y. These
two together imply that the cost function is linear in the amount of
output (i.e., the marginal cost is constant).

b is obtained by 13%1 —p1 = T’% —py b= 6%. Because b is distributed
uniformly on [2, 8] and the number of consumers is 6, demand for firm
Lis qi(pr,p2) = b—2 = 6% — 2. Similarly, demand for firm 2 is
q2(p1,p2) =8 —b =8 — 62221

v2—v1
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(2)

Firm 1’s maximization problem is:

P2 —Pp
max 71 (p1,p2) = (p1 — cvy) (6 2 1 2)
Vo — U1

FOC with respect to p; gives p; = % — 252 A similar problem
to firm 2 gives py = BE2 4 2v2=v1) - Golyving these two equations gives
c(va+2v7) + 2(va—v1 c(2v2+v1) + 7(va—v1)

3 CR 0 .
Equilibrium profits are 7§ = w [c+2]" and 73 = w [L—c]".

equilibrium prices: pj = ) and Py =

No. If firm 1 increases their quality vy, the price competition becomes
tougher and therefore its equilibrium profit (7} = M [c+ %}2) be-

comes smaller.
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1. ot E —EIC LR, SREBJETA N anibxh v 3 il Tk,
BARE R A LT 2.825 A7 72 5.

2. t = —0.501/0.167 = 3.
3. 0.771 — 2 % 0.009age < 0 Zf#NT, age > 42.8.

4. FE—DEC P CIIHETEISEARETCE L 2D T LOF T
HMBEDORWHEERTIER RS,

5. RRLD & S BRMENE X 64 5.

e Breusch-Pagan (BP) test
(a) HEZFHEL 0, 21585,
(b) 4? = 7o +y1lincome +Yolcigpric + yseduc+yiage +ysagesq+
yerestaurn + ¢ & OLS H#EET 5.
(c) Hy: 2 TORE WHZEFRL) DFEIKIC 0 %2 FHUE /LM BUE.
e White test
(a) TAEZFHEL 0, 21585,
(b) 42 = 7o +y1lincome +Yolcigpric + yseduc+yiage +ysagesq+
yerestaurn+interactions + polynomials+e % OLSH#EET 5.
(c) Ho: TR (WHZFR<) HFEKIC 0 %2 F BUE /LM BUE.
e White test (special version)
(a) HBAEZFREL o, 2155.
(b) THHE g, 215 5.
(c) 42 =8+ 019 + 02> + ¢ & OLSHEE T 5.
(d) Ho: TR (W ZkR<) HEKIC 0 %2 FBE /LM HUE.

6. HBIAIC v = L TEASYEITRV0LS #EE177% 5.

DY & REHIZE -0 ERO O, #HE R IXR BN RIEE R
(BLUE) DME % b.

7. (1) BHZRC BEHOMICHEL D 2 55 %2167




(2) 2o ZOLSHEERIT—BMNEEKS.

(3) HEEEE educ E HBE R FFON, BETH Y HBEZ R X 5 7%
PREER 2 T 2 .2 18 X o T X N5 educ DIVER 72 ZH)
B3 2 A BHA RN R L THEE 21772 5 (2SLS).

. When other conditions are held constant, in areas where smoking is
prohibited in restaurants, the average smoking quantity decreases by
2.825 cigarettes.

. t=-0.501/0.167 = 3.
. Solve 0.771 — 2 % 0.009 % age < 0 to get age > 42.8.

. Under heterosckdasticity, the estimator becomes a linear unbiased es-
timator, no longer being the most efficient estimator within the linear
model.

. The following tests are considered:

e Breusch-Pagan (BP) test

(a) Calculate the residuals to obtain ;.

(b) Estimate 42 = o+ y1lincome + yolcigpric + yzeduc + yiage +
vsagesq + ygrestaurn + €, using OLS.

(c) Test Hy: All coefficients excluding an intercept are jointly
equal to 0, using an F-test/LM-test.
e White test

(a) Calculate the residuals to obtain ;.

(b) Estimate 42 = o+ vy1lincome +yolcigpric + yzeduc + yiage +
Ysagesq + ygrestaurn + interactions 4 polynomials + €, using

OLS.

(c) Test Hp: All coefficients excluding an intercept are jointly
equal to 0, using an F-test/LM-test.

e White test (special version)

(a) Calculate the residuals to obtain ;.
(b) Obtain predicted values ;.
(c) Estimate 4% = dy + 019 + 629> + €, using OLS.



(d) Test Hp: All coefficients excluding an intercept are jointly
equal to 0, using an F-test/LM-test.

6. We perform OLS estimation with each observation weighted by w; =

W In this case, the error term has homoskedasticity, and the es-

timator possesses the properties of the Best Linear Unbiased Estimator
(BLUE).

7. (1) It refers to a situation where there is correlation between the ex-
planatory variables and the error term.

(2) In such cases, the OLS estimators lose consistency.

(3) Instrumental Variable (IV) method can deal with the endogeneity.
We prepare an instrumental variable z that is correlated with educ
but uncorrelated with the error term. Then, we use the exogenous
variation of educ explained by z as an explanatory variable in the
estimation (2SLS).

I (fREh)
1. E[X,] and V [X] are,

E[Xi] =p, V[Xi]=p(1-p)
2. E[X] and V [X] are,

E[X] =p, v[X] =212

3. When the sample size is large, the asymptotic distribution of the ran-

dom variable ——=2_— is the standard normal distribution and that
v/ p(1—p)/n ,
of the random variable n}gg:i; is the chi-squared distribution with 1
degree-of-freedom.

4. From the definition of the constant cg s,

n

S 2
X ] ]
0.95 = Pr [Mgc&%] :Pr[<1+coﬁ)p2—2<x+c;ﬁ)p+x2go].
P n

p(1—



Since

(X + %)2 _ <1 + COA95> 2 — co95X (1 — X) " <Co.95>2 -0,
2n n 2n

the quadratic equation always has two distinct real solutions. There-
fore,

Xypge (osfiR0 g (g0)"  gpagm Josii0 g (g
Pr n_ _ <p< 2
1 + COT.lQS 1 + C0ﬁ95 1 + COﬁQB 1 + C07.195

Using the constant ¢ g5, find the 95% confidence interval of the param-
eter p.

. Note that - "
X+ %—725 _ Zi:1 X + c0.95/2

1+ o n + Co.95

In the case of the 95% confidence interval, ¢yg5 ~ 4 (When the 97.5%
point of the standard normal is given to be 1.96 (= 2), the 95%
point of the chi-squared distribution with 1 degree-of-freedom is cg.95 =
(1.96)* ~ 22). Using this fact, the “four plus rule” estimate formula is
derived as follows,

X+002% ~ Z?:lXi+2
1 oo n+4
This estimation formula is used to avoid unstable estimation of the

sample proportion when the estimate is very close to 0 or 1 or when
the sample size is relatively small.
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Tho, SCPET/NVEIL, EEMBGRICH EOCHRH T L—LU—27Th
D, XML (structure) (ZX > THRZEITH (conduct) &/37 +—< X
(performance) Z it 5 ET /L CTh D, EREE LT DOEROFEABEOKL
R OWEE, ZALIBHOaX MR EICL > THESND, ESEEDORME
(TAEFEDHY 9 DATE ORI B 2 KT 25, £ ORI T TEFEITHSE
(7% 5L < T2 O IS BRI & 2 Br i oo dn 220, BRG 70 & DERIG A 185K
T D, NI 4= AFEEL NV EHR LU (T & 2IRERE & Bl ORh=
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BREBUZ DN T O PFEFEMOBIICEE L TAMTH DL 2 &, RENZE
FTohd, 7, TOMRFLE LT, F—ERNOEEROERENFBHI T
b, RS LTI BIRENICH ISR EE RIF LA DA RIL
TWLZEREBBFTOND, ARMA~DERIZLY, (1) &FEF, FORE
B i OO FEAME R B3 2 BRAR O IEfENE, UE LR CTOFEITRD HiL D
HPEED HEZFTET 52 &N TE 5,

Question I.

The aim of this question is to evaluate applicants’ understanding of the
basic knowledge in the field of strategic management. The S-C-P (structure-
conduct-performance) model is a theoretical framework to understand the
relationship among industry structure, corporate behavior, and performance.
Industry structure is measured by some factors such as the number of
competing firms in an industry, homogeneity of products in an industry, cost
of entry and exit in an industry. Under the constraint that characteristics of
the industry structure define the range of options that firms can take, they
pursue the strategies such as price taking, product differentiation, and
collusion in order to achieve competitive advantage. Performance can be

divided into two types: (1) firm level performance and (2) society level



performance such as productive and allocative efficiency. This theoretical
model is useful in analyzing environmental opportunities and threats and in
considering the options of business areas. However, this model is insufficient
to explain the reason why strategies or behavior among firms in a same
industry are different, and to understand the dynamic interaction between
industrial structure and corporate behavior. The way applicants answer this
question reveals both their understanding of the basic concept in business
strategy, and their qualifications of logical and reasonable thinking skill.

[ 1T

ARFEMIE, R GR Z d0 1T D FERE RIS & (2 B 3~ 2 il D 8 15 % ffeidd
THZEEAME LTS, MEICEEL, OERWFEICOWTIE, ko ki
Argae (Fkpe) ANCTEEIDA L L O ONEHMARIT N TV Ok THDL Z &,
@EHr & LTI, SHERENICEWTREOREEZED L Z L, FEMD
K BB ERIRD D Z LN TE DR, QAT LTiE, Mo 7Y 7 b
W Z DT, REEICAENPD D720, BREEL~OXEOENS, A
JR—=T g UPREFERIZS W LTt oo, MENCEAT S Z kDb
L. REME~OMEIZ LY, REMkR OSBRI T 28O BN, B
FMELHRE TOHEIRD N MBI RIEE 2Tt 5.

Question II.

This question aims to assess whether applicants have the basic
knowledge of the functional structure in organization theory. Applicants
need to explain the following three points. First, the basic characteristics
are that departments are grouped by similar functions or work processes.
Second, the strengths are that the functional structure allows economies of
scale within functional departments and enables in-depth knowledge and
skill development. Third, the weaknesses are that the functional structure
leads to conflicts among departments, may cause decisions to pile on top
managers, slow response time to environmental changes, and results in
less innovation.

The way applicants answer this question reveals both their

understanding of the key concept in organization theory and their



qualifications of logical and reasonable thinking skill.



E e
HEDBE

M T . SRR ECAINLE 72 EOMIEEPED, REORG] XITFLRORE R
ELTHETFEN LA L TWARFEEIR] EWomBEDERICES
LTEDLIIMNESTOENLINIZONWTORENZ S Tn5.

RIRET. AR, BN AN ~R3xT0 A R LUTCORMAeE (HAERAR
HE) ITHOWT, EREFEMFHE &S SR N S Z 0/ M A M+ 5 =
EEMD TS, FrZ, UTFTORIZELLTEH LWV,

cBERBECOa A b s a3y hu— L b EFEEIC X DR

s 7 4—FKRNy 7 earibao— Lt T7 4 —RFRT75xTU—K--a3rbr—)
A=, 78 NRIVALYE N Gl a2l NI Vg

- Ty akpERRE S NVAEFESN

Question I. An asset, which is defined by the IASB, is a present
economic resource controlled by the entity as a result of past
events. To answer this question reveals that applicants have a

skill in thinking about anything from the Conceptual Framework.

Question II. This question asks the respondent to explain the
characteristics of target costing as strategic cost management,
contrasting it with standard costing. The following

characteristics can be pointed out.

« cost control at the production stage and cost reduction through
upstream management

+ feedback control and feedforward control

« product out and market in

« push production and pull production
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1.(1)
H RS worgian aiwi + 204pWAWE + U%w%
LSRN { rwo + pawa + pwp = 1
wo +wa +wp =1

(2) BELREE AL &, wa =4/13,wp = 6/13,wy = 3/13.

2. (1) PR EI5[%=95 M

[ e

1.

(2) BEIFERB LXOCEHKROL 2RI Hhnwe T 5.
« %10 T, B A1 B2 96 FICoE D, FIRFIC
x B 95 FHCEIIEEZES; 2L T
« THERRIZ AR 1 BEZ 100 FTHE 5 el LN E A,
x 1 FEZROKANREIZ, FFIEOEREZITTS.
* ZAUTE D, K0 TIEFITic 1 2% 5.

I1.

(IP) O BB e Hil=Ric B 2 o; DRz ZhZdia; & b TR (i =
1,2,...,8). H# (P) IZ2WTIZ, & OREIAIC »; 2 RT, ATRERIR DK EWH
ZHEID Y TR I THRONIERERETH L. TROLE, (11,19, 23,14, Ts5, Tg,
x7,75) = (0,0,1,1,0,1,0, 3) BHREMAET, RBEIX, 2 TH5.

. (w1, 79, 23, T4, T35, T6, T7, 28) = (1,0,1,0,1,0,0,0) D HIYEEHEIX 113 TH 3.

(IP) O&ifE%Z OPT TKRY. 1. &b, OPT <* TH2. 555 > s =

2
% J: D, (]71,1'271'3,I4,x5,$6,$77l‘8) = (170’ 1707 17()’070) 0)3&12{1:[:03:% J;(
EThHr0R 5.
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English Version

Question I.
1.(1)
objective function min - oqw? + 20apwawp + oqw
wo, WA, WB
3 rw + w + w =
constraint 0+ Hawa + ppwp = [
wo +wa +wp =1

(2) Solving the optimization problem gives wy = 4/13,wp = 6/13,wy =
3/13.

2. (1) Stock price multiplied by discount rate = 95 yen

(2) Assume no transaction fees and there is no rental fee for stock lending.

x At time 0, sell 1 units of A-share for 96 yen by spot-trading, and
at the same time
% buy a discount government bond with 95 cash; and

« Enter a forward contract to buy 1 shares of A-share for 100 yen one
year later.



* The redemption amount of the discount bond will be used for the
stock payment after one year.

« This leaves 1 yen at time 0.

Question II.

1. Fori=1,2,...,8, let a; (resp., b;) denote the coefficient of z; in the objective
function (resp., the first constraint) for (IP). A solution obtained by sorting x;
in a nonincreasing order of ‘Z—:, and taking x; in this order to assign the highest
possible value to it is optimal to (P). Hence, (x1, z2, x3, 4, T5, ¢, X7, T3) =
(0,0,1,1,0,1,0, %) is an optimal solution to (P) and the optimal value for

(P) is %P,

2. The objective function value for (z1, xs, x3, 24, 5, 6, x7, x8) = (1,0, 1,0, 1,0,
0,0) is 113. Denote the optimal value for (IP) by OPT. Note that OPT <
% holds by Question 1. Since 3. > 118 — 226 })4]4s it follows that the

OPT = 15 495
. . . f h 1 . . 1 226
approximation ratio ot the solution 1s at least 5.

Question III.

In the following figure, the tree whose edges are drawn in bold is a shortest path

tree from s.
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