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Graduate School of Economics and Business, Hokkaido University

Admission Examination for Master’s Program

Exam Questions Booklet: Specialized Subject for 2024 intake
Date of Exam: August 17, 2023 '

Time : 9:00~10:30 a.m.

Instructions

1. Do not open thig examination booklet until the signal for starting the test is given.

2. This booklet is composed of the following parts:

Macroeconomics and Microeconomics .= pp. 1~6
Kconomic Thought : p. 7
Statistics ‘pp. 8~12
Management and Business Administration . p. 13
Accounting p. 14
Operations Research pp- 16~18

3. Answer the question(s) of the subject you selected and reported upon the application.

4, Write your examinee’s number, your name, and the subject in the specified place,

following the instructions given by the proctor.
5. Be sure to indicate the question number of each question you answer.

6. Raise your hand to notify a proctor if you need more answer sheets,

7. Do not leave the examination room in the middle of the exam unless you are in sick or

other emergency reasons.




XO7ORUVI7O8FS

BTFD1~7Tho3F2BIRLTEZ LI\, 3BABEIATHRELRWI ., &

B, HEEHARE, B EREAEOREICE > THEL THDLZ.

Choose THREE questions from questions 1 to 7 below. Do not answer more than
three questions. When you answer, you can use English and/or Japanese. '

1. @HEREE (Growfh rate)

[Japanese version]

ZOMBIFELDAEFET B.

[English version]
Suppose that each year a certain country’s output is determined by the
following production function

Y = AK*HPLY *F,

where Y is the aggregate output, A is the technology level, X is the stock of -
physical capital, H is the stock of human capital, L is the working population,
and o € (0,1) and 8 € (0,1) satisfy o + 8 < 1. In the following, lowercase
letters denote amounts per person: y = Y/L, k= K/L, and h = H/L. 4

Suppose that from year 1 to year 2, the technology level, the stock of physical
capital per person, and the stock of human capital per person each grew by
1%. . Approximately, how much did the outpuf per person increase in this
country? Explain. In your answer, use the approximation log(1l -+ =) =~ z.

2. WL EFRMEZE (Monopolistic vs competitive firms)

[ Japanese version]

Z ORI D BIFET 5.

[English version) . |
Firm X manufactures some product, for which the inverse demand fiinction



.ig given by p = D(y), where p is the price of the product and y is the quantity
of the product. In the following, we assume ' '

D(y) =ay™

where ¢ > 0 and b € (0, 1) are given parameters. The total cost of producing
y units of the product is given by cost function C(y) = £y?, ¢ > 0.

( 1 ) Suppose that X acts as a monopolistic firm. Find the equilibﬁum QHa,n-
tity in that case.

(2) Suppose that’ X acts as a price-taker. Find the equilibrium quantity in
that case. Compare the result with that of the previous question.

. #3520 (Expected utility)

[Japanese version]
5. 5 AOMABFIESE FuEz)] TEEhZLLES. ZITukk
u(z) = -, p > 0, z € (—oo,00) THEZXHEND. ZOAKEHRIH
N{p, o) IZRES L CICERLTWS. p S, 2RS8Ths. ZOAD
AEERBARMICHE L BTV, 20 UOBERERIZV L 5.

(b b HERER 2 VIBETRNHE NO,1) 5 BE, TOMRKREER
Wik e T THHNB.)

[English version] ,
Suppose that someone’s utility value is represented by the “expected utility”
E[u(z)] for which v is given by u(z) = —e~#%, p > 0, z € (—00, 00). Suppose
. that she faces a lottery that follows a normal distribution N(u,c?), where
p is the mean and o? is the variance. Calculate explicitly the utility value.
How much is the certainty equivalent of this lottery in this case? Explain.
{(Hint: If a random variable z follows the sta.ndard normal distribution
N(0, 1), the probability density function is given by =€~ T )

. RAFY 5 — I (Freeriding game)

[Japanese version]

BLFDE5%3 7V —Y =l kB3R XY F—L%2ERE. NBOEEIIL
TOEYTHB., H7L—F =% Act’ £7-1F Not act’ D3 BEWVWThbho
TEIZHAZ LW TES. BL2AEDT L =T Act #BARE, A



C OEEAZERIN, 2ENHRARA VN RBD, Act BRI EITIHE
AARBAC(0<C <) S, HLHDAN Act 22T, ALoHE
NERINEBEIE, TOAOGEHHEBR 1 -CHEA VY NTHE. bLHD
A Act’ 2T, NMMOEENRERINLZVWEER, TOADEFREE
—CHAY I THD. Notact BBAFAICE, BRIZELRZV. Z0BE
ZOADOEHFBE, AHOBENERI AL, ERINRTNIEOT
b5,

(1) SRS & 2 398\ < DT Bh. BEHLAE X,

(2) C=018Dr %, NHREAKIKILE BREELS3) 2ROU%
=,

[English version]
Consider a free-riding game of 3 players with the following payofl structure.
* Each player can take one of the two actions: ‘Act’ or ‘Not act’. If at least 2
players act, then the public goal is achieved and everyone gets 1 utility point.
Acting incurs personal cost of C' (0 < C' < 1). If one chooses ‘Act’ and the
public goal is achieved, then one’s total payoff is 1 — C' utility points. If one
- chooses ‘Act’ and the public goal is not achieved, then one's total payoff is
—(C utility points. If one chooses ‘Not act’, then she does not bear any cost.
In this 'case', her total payoff is 1 utility point if the public goal is achieved
and 0 utility points if the public goal is not achieved. .

(1) How many pure-strategy Nash equilibria exist? Explain.
(2) Suppose C = 0.18. Find symmetric mixed-strategy equilibria. '

5. 77—/ —§iF (Cournot competition)

[Japanese version] - :
ABHUAEETE ARITLZ -V —BFE2E2 5. REOCRFERIX
FhFh, %1 e, £F2Wrds. FAUEEREENL, P=a0-Q
DHTEZLN, Q=q+¢@ ¢ ¢3EhFhi]l LEE 2 0BT
BERT, NIRA—RDEHELLT, ¢ <a, <22 2KET 5.

(1) ZOEFAOY - —=Fv 2895 kdE X\, BB E&
LD & FER ¥ HiR IR 7
(2) BECBI 38 0EONE, NBEAR, FEXARERDEZIV.



{English. version]
Consider a Cournot model of two firms that produce homogeneous products.

Their marginal produciion cost is constant, ¢; for firm 1 and ¢; for firm 2.
The (inverse) demand function is given by P = ¢ — ¢} where Q = g1 + ¢,
and ¢; and ¢; denote demand for firms 1 and 2, respectlvely Assume that

both ¢; < a and ¢y < “‘"'cl hold.

(1) Derive Cournot-Nash equilibrium of this model. What are equilibrium
quantities and price?

(2) Derive equilibrium profits, consumer surplus, and producer surplus.

- 6. #A®/ME (Cost minimization)
[Japanese version]
BATFD & 5 b RO BERS/MIREZEZ 5.
min rK + wlL
KL
st. F(K,L) > 7.
T 2 CHERBUL Cobb-Douglas B F(K, L) = 2K°L™* T, K ZEEREA

B, LENBIEAER, :>0%ac (0,) 526NN IA-RTHE. &
REHBOMEIEZTNZhr L wTHD. BEIZ, JHIRERERINSIE

ERTHS5.

(1) REREEAELE Lagrange A2 E®/ L, MR (K™, L*, )\) Pz d~ |
E—REFHEEL LRI W,

(2) (K", [7,)) e FImBCE L&,

(3) mMEENABERITGIZEALTHRETHHILERLAI W

[English version}
Congider the following cost-minimization problem of a firm:
min 7K + wl
KL
st F(K,L) > 7.
Above, the production function is Cobb-Douglas: F(K,L) = zK*L'™®,
where K and L are the amounts of capital input and labor input respec-

tively, and z > 0 and ¢ € (0, 1) are given parameters. The prices of capital
and of labor are denoted as r and w, respectively. Finally, ¥ is the minimum

required amount of production.



(1) Define the Lagrangian function with a multiplier A, and derive the first-
order conditions for the solution (K*, L* ,\)

(2) Solve for (K=, L*, A} explicitly.

(3) Show that the minimized cost is linear in 7.

. BEZERY (Product differentiation)

[ Japanese version]

EEHALHGEENL (REOZEE) RHE T TCOMBHEFE2ERD. I_'E
BT EREET R LT, E0¥EOREE, v, i=1,2T5256h0,
v >, v € [1,2) CHEIRIMEERS. £-tEOBRBEL Clg) = cvg
TEAOLNEG., ~AHEBEEIREFMzEL TRENTHY, ZHBEHEOR
EFMOEE N TESNBLL, bik[2,8 Lic—BAHLTVE LT
5, TREEBEORBIZOCERLLTEZLS. EHBEIXAEL HLL

2L —BAFIIHZBATAEL, EELIPSBALEZKOYMALX
Uy = b”T‘ —pi, BE2LSBALULKNOYMHK vy = b%” —py THB LT B

ZZTp REAEORETHMEEzERT (1=1,2).

(1) RELI2AE2IPCHEZEATIONELEN L 22X > HEEED 2,
ik 2 MEOBEKE UTRDLI W, £, HOX0OEmMT AEEA2M
e MEOEEE LTERD LI W

(2) £31 2 4% 2 OBEIC B BREFEERDEI W,

(3) ZZC, FeERLEOMERAZT5MICALEORERRZITOR
MEFEZL., £, YHlEv =1, 1n,=2THaAL7T3. TDLET,
TEIBBORBn 2RMEXEES vy T s TRREOTHA DT
TOBERLEBEZWLRIWV.

[English version]

Consider a model of price competition under vertical product differentiation
(i.e., quality difference across firms). There are two firms whose product
quality is denoted by v; for 7 = 1,2, with vs > v; and v; € [1,2). The cost
function depends on-their own product quality: C{g) = cv;q;. Consumers
are heterogeneous in the way they value quality, denoted by b, which is
distributed uniformly on [2, 8]. The number of consumers is normalized to 6.
They consume one of the two products and utility obtained is u; = E’ﬂ -
- if purchasing from firm 1 and up = %2 — ps if purchasing from firm 2 p; is
the price by firm ¢ {1 = 1,2).



(1) Derive consumer b, as a function of prices and qualities, that is indif-
ferent between purchasing products from firms 1 and 2. Derive also
demand faced by each firm as a function of prices and qualities.

(2 ) What are equilibrium prices and profits of firms 1 and 27

(3) Suppose that firms can choose their own product quality before facing
the price competition described so far. Suppose also that originally
v, = 1 and vy = 2. Is there incentive for firm 1 to increase their
product quality ©17 Discuss its economic intuition. .



BHEM

B AZERIEEC (Japanese Version)
RARE 1, FBET OFLICARE L2 SV,

FIEI. K v 7 AOBFRBIZONT, BRIZRLRIV,

FIREID. A & OFRBIEIC OV THALR S,

HFEREY (English Version)

Answer fhe following two quéstions, Question I and Question II.
Question I. Explain K. Marx’ contribution to the economic thought.

Question II. Explain A. Sen’s scholarly contributions.



#EtE

B A3ERIE X (Japanese Version)
(BT ¥ M T OFIT I RE Lz d .

BIREI.  1979-1980 i BT 5, XESHOBERICET 57 -22AWT, 1
B 7% b DEAAaDBER (cigs) ZEZSPAEEN, PHSOXNEIH (lincome),
& 3 aftifg OFEAE (Icigpric), BEEEK (educ), Tt (age), FED
2% (agesq), MEBETEANABBIEXATW BRI S NI K
I — £ (restaurn) ZHBHAEEICLC, B/ 2 ik (OLS) ThEDHT
PBIRoL T3, ROBOMEENE L. FEAOMEITEEERE
&I |

cigs. smoked per day

-lincome 0.880
} {0.728)
leigprie —-0.751
o {5.773)
educ —0.501%**
. {0.167)
age 0.771%**
- {0.160)
agesq —0.009***
' ‘ {0.002)
restaurn —2.825%*
(1.112)
Constant ' —3.640
(24.079)
Observations 807
R? 0.053
Adjusted R? 0.046
Residual Std. Error 13.405
F Statistic T7.423%
Note: - *p<0.1; **p<0.05; ***p<0.01

PO TOMNZEZ R W,



1. restaurn ORI OHEEMEZ BRI L 7z X0,
2. educ BROHEEMO tEERDZ X V.

3. ERAEERICE R AEEAEICED 2ERY, NS MR IR
ALT,BAREN,

4. BEFEOH—SMOREFRILEVE &, OLS EEROREBEHT
RIEEROEHICEZ 2EBITOVWTHALZZ W,

5. BEHEOH—DHOREEREST 5 -DOBEEB LRI L 2ER
TW3 MEDEH L ZDOFIEEZHBFL LS. :

6. MEHODED, FiiEONBEHAL TREL RS Z EBEAL,
Var(u) = oilincome £ W5 EGRNSH 2 2 L dibhrole. ZOERE
o TR DBEBELLBLRMEHET 570 Y 55l

FWwp., HEEFREOFIREFHALZZ 0.

7. educ DEFUIAE 2/ OnJREEDL D 5.

(1) HAEFCHEN D2 ED LS tiﬁ?ﬂ%hé‘@#ﬁﬁﬁﬂ L7
X,

(2) RNEEBELTWVWEEE, OLSHEBIR YO XIS REELZITD
DB WTEHIH L 72 X0,

(3) educ SEMEFOERE, YO L5k 7 S u—FTEFABHEE
FTHUT LW, BEFEOART Y ZOFEICOWCEBICHBEL
&,

FIEIL S5 XA—XpRFoX—A pHERBERADNTRLL, £205
MEAIZHHE L= REX n 0BEERE {X1,X,,..., Xo} ERETS. 2
T RTOMERER X; M, UTOERAZ—-2EF. '

X, = { 1 with probability p

0 with probability 1 —p ’ 3:1)2,j--,n

HTFOFT_RTORNIE IR XL,

L R X, OTILAMERDRE L,
2. EATY (GEAHLE), X=13" X O¥HrsEekonsn.



3 \/p)(?l:i)/n e na(aﬁ:i)) DOWREHI IR SR AT T BH 2 B WAL X W

GLRERZ ) .
4. cogs BT OBIREMLTHERE T3,

Pr [Tﬁ—:g < 60'95] =195

T OER coos ZRWVWT, RF7A—& p 2T 3 95% EHEEXE 2K
X, ' '

5. BEANELHES 20, “four plus rule” L FREN BIHEEHEFH W
SNBILAHE. EOFHEE Lo wp g, ZhE TOEERR
WESWT, “four plus rule” ﬁﬁ&@t DEDREZINCE IV
WEAETHSD, LYDEIRRATCED LS RBRHTIDHE
ZHWSD, b RIZonWTliEIClRRzE v, SBETHIUL, &
HEERAGMD 97.5% RANIIE2 CTHAZ e ZAVTD JWv,

HFERIE L (English Version)
Answer both Question I and Question II.

Question I. Using data on the smoking habits of U.S. males for the years
1979-1980, a multiple regression analysis was performed using the num-
ber of cigarettes smoked per day (cigs) as the dependent variable and
the following variables as independent variables: the logarithm of in-
come (lincome), the logarithm of cigarette price (Icigpric), years of ed-
ucation {educ), age (age), age squared (agesq), and a dummy variable
indicating whether smoking is prohibited in restaurants (restaurn).
The results of the regression analysis are presented in the following ta-
ble, with values in parentheses representing standard errors.

Answer the following all questions:.

1. Interpret the estimated coefficient of restaurn.

10



cigs. smoked per day

lincome 0.880
, (0.728)
leigpric ' —0.751
(5.773)
educ —0.501***
- (0.167)
age . 0.771*
) {0.160)
agesq —0.009***
{0.002)
restaurn —2.825**
| (1.112)
Constant —3.640
(24.079)
Observations 807
R? 0.053
Adjusted R? 0.046
Residual Std. Error 13.405
F Statistic T.423%**
Note: -~ *p<0.1; *p<0.05; ***p<0.01

. Calculate the t-value for the estimated coeflicient of educ.

. Identify the age at which the effect of age on smoking turns negative.
Round to the nearest second decimal place and give the answer in the
first decimal place.

. Explain the impact on the properties of the Ordinary Least Squares
(OLS) estimators when the assumption of homoskedasticity in the error
term is violated. '

. Consider conducting a test to check the assumption of homoskedasticity
in the error term. Provide the name of the test and briefly describe its
procedure. '

. If it is discovered that the variance of the error term increases propor-
tionally with the logarithm of income, leading to Var{u) = o%lincome,
explain how to estimate the coeflicients while correcting for heteroscedas-
ticity. Describe the procedure of the estimation method.

11



7. The variable educ may be endogenous.

(1} Explain what endogeneity refers to in this context.
(2) Describe the impact on QLS estimators when endogeneity is present.

(3) If educis considéred endogenous, explain an approach to estimate
the model. Provide the name of the estimation method and briefly
describe its procedure.

Question II. Consider a random sample of size n from the Bernoulli distri-
bution with parameter p. The sample is denoted as {X3,X,,..., X},
where all X;s are independent and

i=1,2....,n.

X 1 with probability p
710  with probability 1 —p ’

Answer the following all questions.
1. Find the mean and the variance of the random variable X;.

2. Find the mean and the variance of the sample mean (the sample pro-
portion), X =1%" X,

3. State what the asym.ptotic sampling distributions of \/ﬁ and

n()?—p)z
p(1-p)
4. Let ¢cggs be the constant which satisfies the following relationship,
= 2
Pr RAETP) (X — p)
p(1—p)

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

are (no need to prove them).

< C()_g5:| = (.95.

5. The “four plus rule” estimate of the sample proportion, defined as
%ﬁ, is sometimes used in practice. Based on the above results,
briefly explain the intuition behind the “four plus rule” estimate and
why (or when) this estimate would be used. If necessary, you can use
the fact that the 97.5% point of the standard normal distribution is

almost 2.

12
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RIEE L. SCP 7% BAMIEBNL, TOBSLBREBAR SV,

MIRED. H#eE (AE) RlOMMEECE LT, £OOELNFH, O, B
K UGERFTEHH Lz W,

Answer the following two questions, Question I and Question II.

Question I. Explain the SCP model and its theoretical contributions and
limitations.

Question II. Explain the (1) basic characteristics, (2) strengths, and (3)

wealnesses of the functional structure.

13
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HAFERIE L (Japanese Version)
ME L, BRI ORLICHE LS.

ROEL. BREEECEEFAERVEOTLEIXAT, ThBEETL—AT—

' ZIEBITAEBEOCERZEMELTCWANE I REFHBELLZIV. Ha57
L—ATU =71, bPEOEERIEERZES (ASB]) DlEd», EES
FHEREE#HS (IASB) OAKRLELOTHLIEDLR.

FREELL. MERRAIT R b - =R UA L b E LTORMAeE (HEEFE) 1
SNC, BHEEHIHE & R S0 D 7 OB E T L7 S,

HFEEMRET (English Version)

Answer the following two questions, Question I and Question II

Question I. Explain the objective of Deferred Assets with specific
example, and determine whether or not the item meets the definition of

an asset in the Conceptual Framework. Applicants can choose the

Conceptual Framework issued by the ASB] (Accounting Standards Board of
Japan), or the IASB (International Accounting Standards Board).

Question Il. Explain the characteristics of target costing as

strategic cost management, contrasting it with standard costing.

14



ARL—2avZ - UHY—F
ROSE T, PN IL, A5 TTT 03~ o BB L 72 & o,

BEL D{Todl, 203RTIKEFEZIREW.

1. %A KABEBIZZEAEOANEET ATH TR 72 U ABRET
5. 5B 3B AZEEOIEELMENTr 255, £,
¥ AB OINGSREFEZT Ry, Re TRL, TOHFEE E[R4| = pa,
E[Rg| = pp, D18 % V[R4] = 0%, V[Rp]| = 0%, £708% Cov[R4, Rp] = 04B
rEL.

(1) |V AP EEB LUK ABAOKERZ wy, ws, wp LTBLE, &
INGEAE—- 72V A RERT2-00BLEAELRE. =2L, %
BROBEBRIVRZ—VEp L, wytwatwg=127335.

(2) HiitA, ngJ:UﬁU Z&ﬁ&&:olﬂf, HA = 8%, e = 4%,CTA =
0.2,0’3 = 0.1,pAB = —0.5, r = 3% i)i\%i bhvizkds. Z :.T, PAB

V&, Ra,Rp OHBEFREEPERT. BEROERV X2 p=55%7
BRNDBER-F 74 VA ERD L. - '

2. BE (FA10) , WHI1ED A BEEHHIZ 1K 100MTH 3. £, Wl
1 - OE[5 [ (FEE 100 M) Offiitid 95 FITH 5.
(1) Mg, oEhhsd A KOREDERKMIVL B2 ?

(2) BItE, ABBRYHIGD 18 96 72O CTHREMS [P AHETHS. YO X
33 ThERVWS? £, BERRENRHITEINE XK. '

B MTOL, 20FNTIKELR .

1. DFOBKETEIE (IP) OXLROME 0< o, <1(i=12...,8) &
BRESENL-ME (P) oRlfds L UEHEEZ KDL XL, '

(IP) max 3y + 1523 + 803 + 60z4 + 305 4 10026 + 10z, + 1525
subject to: .
3x; + 30zs + 30z + 3024 + 4025 + 2076 + 6027 + 1025 < 85
ze{0,1},i=1,2,...,8

15



2. (331:2:21 $31$4)$5:$6;$7;$8) = (1:0: 1)0:1:01010) 28 (IP) GD?%ﬁ‘ﬂ'ﬁEﬁ'E‘%
2. (IP) ZBWT, ZOMROEMIEEFNEL 2 X 0.

A 111,

ROER T 5 7028V, As hoEORERAREZRDE IV, =L, &UI2
fTXRTVWAEEE, 2oBOEX®2ERT.

Answer the following three QUestions, Question 1, Question II, and Question III.

Question I.  Answer all the following questions.

1. Portfolio selection is performed in a market where only stock A, stock B,
and risk-free assets exist. Let r be the deterministic rate of return on a risk-
free asset over a period of time. In addition, the returns of stocks A and B
are represented by random variables R4, Ap, and their expected values are
E[R4) = pa, E[Rp] = up, their variances are V[R4] = 0%, V[Rp] = 0%,
and their covariances are Cov|Ra, Rg| = 04B.

(1) Given wy, w4, wp as investments in risk-free assets and stocks A and
B, present an optimization problem to derive the minimum variance
portfolio. Let the investor’s required return be p and wy+wa+wg = 1.

16



(2) For stocks A, B and risk-free assets, let uy = 8%, pp = 4%,04 =
02,0 = 0.1, pag = —0.5, r = 3%, where psp represents the correla-
tion coefficient of R4, Bp. Find the minimum variance portfolio with
the investor’s required return of u = 5%. '

2. At present (time 0), the A-share forward price with a maturity of 1 year is
100 yen per share. Also, the price of a discount bond (100 yen face value)
with a maturity of 1 year is 95 yen.

(1) What is the current theoretical price of A-share derived from the for-
~ ward pr1ce‘?

(2) Currently, an arbitrage trading is possible because the stock price of -
A-share is 96 yen per share. How do you do to gain a profit from the
arbitrage trading? Also, add any necessary assumptlons

' Question 1I.  Answer all the following questions.

. 1. Let (P) deriote the problem obtained from the following integer program-
ming problem (IP) by replacing binary- constraints z; € {0,1} with linear
constraints 0 < z; <1 (¢ =1,2,...,8). Find an optimal solution to (P) and
the optimal value for (P). '

(IP) max 3z + 1525 + 80z3 + 6024 + 30z5 + 100z6 + 10z7 + 1525
subject to: : :

3z, + 30z, + 30z3 + 30:1:4 + 40z5 + 20zg + 60xy + 10xg < 85

r; €{0,1},i=1,2,...,8

2. (z1,%2,Z3, T4, 5, Tg, T7,Tg) = (1,0,1,0,1,0,0,0) is a feasible solution to
(IP). Analyze the approximation ratio of this solution to (IP).

Question II1.

Find a shortest path tree from the vertex s in the following undirected graph,
where the value attached to each edge in the graph represents its edge length.

17
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