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Abstract

We herein add a knapsack problem that has a
2-approximation algorithm similar to the conven-
tional one for the o-1 knapsack problem, and also
add a tiny thing as to the unbounded knapsack
problem. Further we point out a case in which the
conventional is useful.
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Given an item j € N := {1,2,...,n} of profit p;
and weight w;, both of which are positive integers,
we pack the items into a knapsack of capacity ¢ so
that the total profit of packed items is maximized.
The classical o-1 knapsack problem (KP) could be
formulated as z* := maxscn{Ljes pj | Ljesw;j <
c}. We call the z* maximized optimal value. In ad-
dition we call a subset of N solution, albeit a little
bit unusual, and also call }jcs p; (resp. Ljcs wj) the
profit (resp. weight) of S. Namely, a solution rep-
resents items packed in the knapsack. Furthermore
we assume w; < ¢ in order for an item being of use.

To our knowledge the simplest 2-approximation
algorithm for KP will act as follows: after sorting
all items in nonascending order of efficiency p;/w;

we set s := min{k | Z;-‘:l w; > c}! and choose the

*E-mail address: oggi@res.otaru-uc.acjp
'The ‘s’ is for split (item). In some papers ‘b’ is used instead,
which is for break.

better between {1,2,...,s — 1} and {s} (see, e.g.,
Korte and Vygen [6, p. 462]). In what follows we
call this a conventional 2-approximation algorithm
for KP, or the conventional for short.

In [2] we not tricked but treated 14 types of knap-
sack problem in relation to the conventional for KP.
Besides the three dealt with in [3] namely SKP, MKP
and MSSP, we would here like to add one more
knapsack problem that also relates to the conven-
tional. The k-item knapsack problem (kKP) is a vari-
ant of KP, in which we cannot pack over k(< n)
items. Caprara et al [1] proposed a PTAS for the
kKP, and their PTAS involves a 2-approximation al-
gorithm for kKP, named H'/2. The algorithm is sim-
ilar to the conventional for KP; but, it copes with at
most two fractional items given by an LP solution—
admitting a fractional (non-whole) item—of kKP
whereas KP includes at most one factional item in
its LP solution (the fractional item is, if any, s in-
troduced previously and part of it contributing to
the LP solution is (c — E;;ll wj)/ws less than 1 (i.e.,
not the whole) because of 2;7:1 w;j > ¢). In a case of
the number of fractional items being one or less, in-
deed, a solution produced by H!/? is constructed in
the same manner as the conventional (in a case of no
fractional item, especially, we can suppose the con-
ventional returns optimal {1,2,...,s — 1} exactly
like H'/2). In passing in the same paper, Caprara et
al [1] proposed a PTAS for KP too, which involves
the conventional for KP (p. 338).

On the other hand, I said in [2] that when we



apply the conventional to the unbounded knap-
sack problem (UKP), in which every item is avail-
able unboundedly, we shall take account of two
candidates such that {1} and {1,1,...,1} of cardi-
nality [c/wj| (> 1) where item 1 is of the high-
est efficiency; nonetheless, needless to say {1} C
{1,1,...,1}, and it allows us to discard {1} and take
{1,1,...,1} only into account.

In connection with the conventional for KP, Ext-
Greedy involved in G3/* can be replaced with the
conventional. Ext-Greedy [5, p. 34] is another 2-
approximation algorithm for KP, selecting the bet-
ter between a solution by greedy algorithm—After
sorting all items in nonascending order of efficiency
too, we get a greedy solution by packing items as
many as possible within c, see [5, Fig. 2.1 (p. 16)]—
and {/} where ¢ := argmax;cy p;. Although Ext-
Greedy is the second one amongst the three men-
tioned in [3], as already stated in [3] a solution by
Ext-Greedy cannot be worse than that of the con-
ventional, because the greedy solution may find
item j (> s) of Z;;} wj +wy < c in addition to
{1,2,...,s—1} and p, = max;ey pj > Ps, SO Ext-
Greedy’s solution’s profit is [z*/2] or more, too.
Also, G3* is a 4/3-approximation algorithm for
KP—in time proportional to the polynomial of #,
it returns profit not less than [3z*/4] given by a
solution whose weight is within c—presented by
Kellerer et al [5, Fig. 2.10 (p. 35)]. Roughly speak-
ing G3/* behaves as follows: packing a pair of items
{i,k}, G3/* applies Ext-Greedy to S (C N) deter-
mined according to the {i,k} already packed (de-
scribed later). G3/* investigates all pairs and re-
turns maximum profit amongst all, which shall be
referred to as z/ afterward.

In actual fact, in the proof of Theorem 2.5.5,
pix + pr= > z* /2 of Case lis equivalent to z§ < z*/2,
provided z* = p;s + py+ +z5 where p;+ and py+ indi-
cate the highest and the second highest profit in the
pieces of z* and z§ indicates the optimal value of KP
restricted to S := {j | p; < min{p;-, pp+ } } \ {i*, k" }.
Let z§ be profit obtained by applying the conven-

tional to S. Then,

z4 > pi + pre + 2§

>3
- 4

Z*
:z*—z’g—i—zgzz*—fs

In the light of G3/# investigating all pair of items,
the first inequality is clear. In Case II(p; + pj+ <
z* /2), since ;:1 p; that appears whilst applying the
conventional to S is beyond zg, we have

Zﬂ< = pl* —|— pk* +Z§

s—1
< pir+pre+ Y P+ ps

i=1

G A,z
= pir + Prr +25 +ps <z +Z-

As in the proof of Theorem 2.5.5, pjx + py= < z*/2 of
Case II leads to an item in S being of profit < z*/4;
thus, ps < z*/4 follows. As for zg = Z]S;% pjs if

zg; = ps then it’s a contradiction that ZZE = 2ps <

z*/2 < zg. Moreover, even if Zjes W; + Wix + Wir <
¢, it follows that z4 = z* due to z§ = z}.

Although the conventional can stop at just ex-
ceeding c at once, Ext-Greedy ends after examin-
ing whether the last item n of the lowest efficiency
fits into remaining capacity or not, and further it
shall provide maxjey p;. If we merely require profit
equal to [3z*/4] or more then employing the con-
ventional instead will make G3/# easier to be imple-
mented.? The statement on G3/# above can be seen
in [4] in Japanese.

References

[1] Alberto Caprara, Hans Kellerer, Ulrich Pferschy
and David Pisinger, Approximation algorithms
for knapsack problems with cardinality con-
straints. European ] Oper Res 123(2) 333—45 (1
June 2000).

ZIncidentally, the conventional works in O(n) time—that is,
we needn’t order items. For further details, see, for instance,
Korte and Vygen [6, Section 17.1].



[2]

Hiroshi Iida, Some thoughts on the o2-
approximation algorithm for knapsack prob-
lems: A survey. Far East | Appl Math 87(3) 257-67
(June 2014).

Hiroshi lida, An addendum to “Some thoughts
on the 2-approximation algorithm for knapsack
problems: A survey.” Far East | Appl Math, to

appear.

Hiroshi lida, Notes on the 4/3-approximation
algorithm presented by Kellerer et al for the
o-1 knapsack problem. pp. 1-2, 15 Oct 2014,
in Japanese; http://researchmap. jp/7action=
cv_download_main&upload_id=72222.

Hans  Kellerer, Ulrich  Pferschy  and
David Pisinger, Knapsack Problems. Springer
2004.

Bernhard Korte and Jens Vygen, Combinatorial
Optimization: Theory and Algorithms (Algorithms
and Combinatorics 21) 5th edition, Springer 2012.


http://researchmap.jp/?action=cv_download_main&upload_id=72222
http://researchmap.jp/?action=cv_download_main&upload_id=72222




This Discussion Paper Series
Institute of Economic Research on April

the Department of Economics and the Department of Commerce

Discussion Paper Series
Institute of Economic Research
Otaru University of Commerce

No.
1.

16.
17.

18.
19.

20.
21.

22.

23.
24.
25.

26.
27.

28.
29.

30.
31.

32.

33.
34.

35.

36.
37.

Title
AT O R B ICHEH T AR OKAEIT OV T
Motivation and Causal Inferences in the Budgetary Control
e MB yIOpaBJeHHTSST pPaobouded

o 6 =n
q 0 Hu H a mpesagnpwagsTHS SIX JlaabsbuHerT o
c T O

I1
c
B ka(comnwmoaor muyecKHTE acimeEKTBH)

o =T

Dynamic Tax Incidence in a Finite Horizon Model

Business Cycles with Asset Price Bubbles and the Role of
Monetary Policy

Continuous Double-Sided Auctions in Foreign Exchange Markets
The Existence of Ramsey Equilibrium with Consumption
Externality

Money, Neutrality of Consumption Taxes, and Growth in
Intertemporal Optimizing Models

Product Returns in the Japanesg Distribution System:A Case
Study of a Japanese Wholesaler s Return Reduction Efforts

Dynamics, Consistent Conjectures and Heterogeneous Agents
in the Private Provision of Public Goods

Intra-industry Investment and Imperfect Markets
A Geometric approach in Simple General Equilibrium

Sit-Down to Split:Flint GM Workers in 1937-1939

The Complementarity between Endogenous Protection
and Direct foreign Investment

Consumption Taxation and Tax Prepayment approach in Dynamic
General equilibrium Models with Consumer Durables

Regulatory System and Supervision of the Financial
Institutions in Japan

Financial Restructuring and the U. S. Regulatory Framework

The Legacy of the Bubble Economy in Japan:Declining cross
Shareholding and Capital Formation

Stockownership in the U. S. :Capital Formation and Regulation

International Joint Ventures and Endogenous Protection
a Political-Economy Approach

GMt: & 60 < 2 7V h5% B LT %8 : 7747 L 299 72D Bl & © 5k

tIJJL%@*ﬁxﬁ L - —HEWREM RS AR (DR A
ME & E 9T A 2
i 7 % o %
ik e 1t
A Note on the Impacts of Price Shocks on Wage in Unionized

Economies
Transfer Pricing and the Nature of the subsidiary firm

&ﬁﬁcﬁ%——tlbumbﬁﬁﬂ STy Ak (2) R’ .

>

3 Fr
D ek

The Incidence of a Tax on Pure in an Altruistic
Overlapping Generations Economy

’Small Government in the 21st Century

Characteristics and Reforms of Public Health Insurance System
in Japan

The Role of Local Governments in Urban Development Policy

Optimal Taxation and the Private Provision of Public Goods

Comparison of Agricultural Policy in the U. S. and the Japan

US Health Insurance:Types, Patterns of Coverage and
Constraints to Reform

International Capital Flows and National Macroeconomic
Policies

Financial Liberalization and Securitization in Housing
Finance and the Changing Roles of the Government

Social Efficiency and the 'Market Revolution’ in US Housing
Finance

Government Expenditure and the Balance of Payments:Budget
Deficit, Financial Integration, and Economic Diplomacy

A History of PBGC and Its Roles

Dynamic Provision of Public Goods as Environmental
Externalities

Author/s
BA)T TR T AN -
Yoshihiro Naka

AnHartTouamuii

Mu x a # a1 0B U U9 H
Ik y p x u

Jun-ichi Itaya

Hiroshi Shibuya
Ryosuke Wada

Sadao Kanaya

& Tomoichi Shinotsuka
Jun-ichi Itaya
Jeffery Alan Brunson
Jun-ichi Itaya

& Dipankar Dasgupta

Laixun Zhao

Satoshi Takata

Laixun Zhao

Jun-ichi Itaya

Osamu Ito

Jane W. D’ Arista

Hiroo Hojo

Marshall E. Blume

Laixun Zhao

= R

21 R 1 T
(RKE£ B2 K& A
21 R 1 T
(£ & " A

Laixun Zhao
Laixun Zhao

Jun-ichi Itaya

Hiroshi Shibuya
Takashi Nakahama

Yoshinori Akiyama
Jun-ichi Itaya

& David de Meza

& Gareth D. Myles
Toshikazu Tateiwa

Dwayne A. Banks

Jane W. D’ Arista

Syn-ya Imura

Gary Dymski
& Dorene Isenberg

Hiroshi Shibuya

C. David Gustafson

Toshihiro Thori
& Jun-ichi Itaya

is published by the Center for Business Creation(changed from the
1999) and integrates two old ones

Date
Jul.
Aug.

Nov.

Jan.

Jun.

May

May

May

Nov.

Feb.

Apr.

Apr.

May
Jun.

Sep.

Sep.

Sep.

Sep.

Oct.

Oct.

Oct.

Oct.

Oct.

Nov.

Mar.

published separately by

1992

1992

1992

1993

1993

. 1993

. 1993

. 1993

. 1994

. 1994

. 1994

. 1994
. 1995

. 1995

1995

1995
1995

1995
1995

1996
1996

1996

1996
1996
1996

1996
1996

1996
1996

1996
1996

. 1996

1996
1996

. 1996

1996
1997



38. A Comparative Static Analysis of the Balanced Budget Koh Sumino
Incidence in the Presence of Sector-Specific Unemployment
39. An Econometric Study of Trade Creation and Trade Diversion in Masahiro Endoh
the EEC, LAFTA and CMEA:A Simple Application of the Gravity Model
40. A Dynamic Model of Fiscal Reconstruction Toshihiro Thori
& Jun-ichi Itavya
41. The Japanese Way of Solving Financial Institution Failures Osamu Ito
42. The Federal Role in Community Development in the U.S. Jane Knodell
‘Evolution vs. Devolution
43. Rent-Seeking Behavior in the War of Attrition Jun-ichi Itaya
& Hiroyuki Sano
4. Vv AE G - hTABR 7 ey )b ALl E R F O L FE 15 LTV TN SE &
45. B o MM M & e E M E I oW T 7 Rk
46. The Formation of Customs Unions and the Effect on Government Masahiro Endoh
Policy Objectives
47. The Transition of Postwar Asia-Pacific Trade Relations Masahiro Endoh
48. MBI ATVFr - B YATAO M T BN RE E R AT Fr- R E O AT - ﬂﬁkﬁa‘x{ﬁﬂ YATME JE &
Kfaﬁ%\é"fﬂﬁii e 32 5
49. Fiscal Reconstruction Policy and Free Riding Behavior Toshihiro Thori
of Interest Groups & Jun-ichi Itavya
50. Quellen zum Markwesen des Osnabrilcker Landes im Nie- Susumu Hirai
dersach51schen Staatsarchiv Osnabriick (mit Schwerpunkt
:Verfassung, Holting, Siedlung und Konflikten im 17.und
18.Jahrhundert)
51. Equity and Continuity with a Continuum of Generations Tomoichi Shinotsuka
52. Public Resources Allocation and Election System Akihiko Kawaura
Discussion Paper Series
Center for Business Creation
Otaru University of Commerce
53. WHEF Ok 7 ni-vavyRIE ~0 BB E ZE L)L &2 R0 E R B E L
TV HE
54. MUK AT vF - B VATAO BF R I -HU SR T A" v F - AV R an =vav o B - /J\ff@?ﬁﬂjt IR IEe
- & EIAI-\F#“J%’ +L
iE
55. Fn)vm il - hTABR R 7 ey b LWEEBRF O FoE E I AES RV IVE 5 S
56. A WRLEH A - BT D I-STqv FAnAT B O K & IR R ]
57. RHWIWmMSIMEMFRICH T 2&REME EHF WA Z RN
58. Exernalities:A Pigovian Tax vs. A Labor Tax Ko Sumino
59. A New Dimension of Service Quality:An Empirical Study in Japan. Makoto Matsuo
Carolus Praet
& Yoshiyuki Okuse
60. Aftermath of the Flint Sit-Down Strike:Grass—-Roots Unionism Satoshi Takata
and African-American Workers, 1937-1939
61. Tariff induced dumping in the intermediate-good market Chisato Shibayama
62. Deregulation, Monitoring and Ownership structure:A Case Akihiko Kawaura
Study of Japanese Banks
63. FA)vA o - hTABR R 7 ey b L WEE R E O L FE3E E I A e MV VR 5 S
64. A Cooperative and Competitive Organizational Culture, Makoto Matsuo
Innovation, and Performance: An Empirical Study of Japanese
Sales Departments
65. Foreign Exchange Market Maker’ s Optimal Spread with Ryosuke Wada
Heterogeneous Expectations
66. Xy 7Ly 7Pk o iR - U
JELEBXRIZE T S TRAEZS ) #B& 0K
67. The Organizational Learning Process: A Review Makoto Matsuo
68. The Weak Core of Simple Games with Ordinal Preferences: Tomoichi Shinotsuka
Implementation in Nash Equilibrium & Koji Takamiya
69. XM EICB T LA/ R—va v iHEHF-—ET LDy — A — TN
70. Budget Distribution Problem Tomoichi Shinotsuka
T1. /NN A Y — Mk OB RE & B E XIS e —
72. The Effect of Intra-Organizational Competition on Knowledge Makoto Matsuo
Creation:Case Study of a Japanese Financial Company
73, ¥n)va g - b AR R 7 ey b AL E R E OIG EAL FaE EHTY TN T
74. The Weak Core of Simple Games with Ordinal Preferences: Tomoichi Shinotsuka
Implementation in Nash Equilibrium & Koji Takamiya
75. B fR 4 BRI FHE & 5 B8R R 4R 2 BT o AfF %R H b 8RB P ORE B %R &
(R*E  NKZEHE)
76. Additivity, Bounds, and Continuity in Budget Distribution Tomoichi Shinotsuka

Problem

Apr.

Apr.

Jul.
Oct.

May

Jun.

Jul.

Jul.
Jul.

Dec.

Mar.

Jun.

Jul.

May

Dec.

Dec.
Dec.

Dec.

Apr

Apr

Apr

May

Dec.

Jan.

Jan.
Feb.

May

May

Mar.

Oct.

Dec.

. 1997

1997

1997

1997
1997

L1997

1998
1998
1998

1998
1998

. 1998

. 1998

1998
1999

1999

1999

1999
1999

1999

1999
1999

.2000

2000
2000

2000
2000

.2000

.2000

2000
2001
2001
2001
2001
2001

2001
2001

L2001

2001



7.

78.

79.
80.

81.

82.

83.
84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

97
98.

99.

100.
101.

102.
103.

105.
106.

107.

112.
113.
114.

115.
116.

117.
118.

Monetary Policy in Bhutan: Implications of Indian Rupee

Circulation
Optimal Multiobject Auctions with Correlated Types
FrA)v Al - b ABRFE 7 ey 2 b & Ak YR GE

The Case Study of Retail
in Japanese Context

1w oML 55

Buying 0rgan17at10n
’fﬁﬁkiﬂ M9 2 ngu}]’ﬁ(f
)\Eﬂ)‘n:@@%fﬂfz'-l-"u z

Eiﬂe@ i —AHPL Lo ®EH -
%# — B -

FITHE R3S L NS M e SR Rl I

Literature Review on Retail Buyer from Research
on Industrial Purchasing

R 78
Ak b g

The Comparison Study on Retail Buyer Behaviour between UK
Australia and Japan

BT O KB - KRFEBEE O D O

ik —

\
N
o
B
2

-

BN
=Y
PN

NTE T KD WA

BEENHLLT

QR
R¥FF

7
H 5

Interdependent
Context

F |
=
=

Utility Functions in an Intergenerational

Internal and External Views of the Corporate Reputation
in the Japanese Hotel Industry
FAVyF O - WTABR R 7 ey 2 b e AL VEE R O IE L e

/J\mﬂ% A I T 5 R
1] T O

3

il

7 8 BF 9842 1 T —

\]]E
M

$

ﬁﬁ

— EIU
\JﬂE

itk :@HéF%WVX?ADE%%J“*

AR AL Y - HDOREL T DWE -

An Experiment of Round-Robin Tournament by Excel’s Macro
-Using 160 Students’ Data from Cournot Duopoly Game-

Earnings Management through Deferred Tax Aseets
—In Case of Banking Company-

.Competition between Matching Markets

On the role of asymmetric information in the aggregate matching

function

A note on Optimal Taxation in the Presence of Externalities

A Note on Jones Model of Growth

%El(‘)‘ "7”/7F’uﬂiﬁﬁigIﬁiﬁﬁ#Fﬂfﬁﬁh‘é*#%fii}%é\%:
7“{4: S T
I THH oM ELE RBREH
Product De-listing by Retail Buyers: Relational
Antecedents and Consequences
%Iﬂﬁli‘fx ;bob‘ %)L{KI%%E’J% —1930@51& N
7 U v ki k T 5 7 J ﬁ F a2 o= ) i S ¢‘D -

REER KM I EZRERIEORNE Developing

an environmental indicator including environmental benefits

A Critical Investigation of Long-run Properties of Endogenous
Growth Models

What is National Income in Jones Model of Growth?

:An Expository Annotation

A Further Analysis of the Consumer Behavior in Jones’

R&D-Based Model of Economic Growth
FfhoREBEE e R

Comments on knapsack problems with a penalty

Fobfh oo B SRS T SRR

EREBE~O) 2 MBI EOBRFICET L — 5%
MNP ERICB T 2REORE B — WREN I —

Eo— A RBEEEN AR 5 AR ER
F‘FJE@{“ T 8@

Partition® & % & &

B

Multiproduct Firms and Dumping

FEAIJUDOKBFEERNMBEE —2o0 7 — 2 —
B>y STy 0B SN T

Akihiko Kawaura

Tomoichi Shinotsuka
& Simon Wilkie
BTy 7T-4n) v BF %S
Hajime Itoh

i % Wz &k ER A0 &I R

OHE — & A BOM

ok —

Hajime Itoh

Hajime Itoh

Tomoichi Shinotsuka

Hajime Itoh

LTV TN VAT 5 =

B =

el

B # =]

Masaru Uzawa

Hiroshi Onuma

Koji Yokota

Koji Yokota

Tomoichi Shinotsuka
& Ko Sumino

Mutsuhiro Kato

- R EE IR
A E

Gary Davies
& Hajime Itoh

o R

A s

Mutsuhiro Kato

Mutsuhiro Kato

Mutsuhiro Kato

NS 7
& IE [ A & EHHE
& o o& ROR A

ITida Hiroshi

i S

Chisato Shibayama
& Yasunori Ishii

N
Bm R

Dec.

Feb.

Mar.
Mar.

Feb.

Mar.

Mar.

Sep.

Apr

Jun.

May

Apr

Feb.

Mar.

Jul.

Sep.

Dec.

Apr.

May

Jun.

Feb.

Mar.

Jul.

Dec.
Dec.

Apr

Jun.

Jul.

Mar.

Mar.

2001

2002

2002
2002

2003

2003

2003

.2002

2002

2002

.2003

.2003

2003

2003

2004

2004

2005
2006

2005

2005
2005

2005
2005

2006

2006
2006

2006

.2006

2007

2007
2007

2007
2007
2008

2008
2008

2009
2009



119.
120.

121.
122.
123.

125.
126.

127.
128.
129.
130.

135.
136.
137.

140.

141.

142.

143.
144.

145.
146.

147.
148.

149.
150.

151.

152.

154.
155.

156.
157.
1568.

159.
160.

Discussion paper series no. 118~ O ffi &

b A —F/\y7fﬁ§*<%3%
ﬁﬁ@ﬁ%

Wy R E T LD
E 7L By

i L 7= Sandmo® 7 /LT & 5 T Al Y
gy HEGE B oo M T B G
i o> B R B

Production Theory with Convex Labor Friction:
Foundation of an Optimal Non-market-clearing Economy

Wﬁﬁbf/wwﬁbv4/7ﬁgﬁAﬁ niG ke
o R A Y « N — N

RERE EAEXERBRICHE T 2 EEME (BRI :2003-2008)
Tt@ﬁ A @ﬁAﬂ %#6%
— B J‘Ju/\/fJV DD

Generalized Cp Model Averaging for Heteroskedastic models

How to solve the collapsing subset-sum problem revisited
HEHEBRO~RX T A FO R

An Application of Forecast Combination Methods
Risk Prediction

to Default

An effect of consumer’ s earlier decision to purchase

a discount ticket

On the Behavior of money flows on the real side
and the financial side in Hokkaido prefecture

BH Y Y —b— BHEESEMOME~ T A N —
(r=2) HLEX N7 = —WHEERE Y bV =7 BT 5
B 98 T L G 0 B

TR ALY R R o R R B Y — L
<19 A2 AT R ARV R R R M S
Tax Collecting Efforts

Japan:
on Local Tax Collection Rates

Lf;ﬁ")fhfq-uqzﬂﬁ
2F: RS ED

Local

: Landschaft Eiderstedt

and Allocation Tax Grants in

The bargaining family with strategic interaction

Generalized Cp Model Averaging for Heteroskedastic Models
(Revised Version)

virtual surplus and a transversality
selection

Exclusion of agents,
condition in adverse

Implementability by a canonical indirect mechanism of
an optimal two-dimensional direct mechanism

8- 19 M8 R4 > hWEm 5 oM E
: Landschaft S?derdithmarschen

CRMIZ B F 2 BEBHFE O~ A b
m%%?/f\U—ﬂE JICELDMBREEDODE XAV AT A - A )
NR— g vr—H AT BART8ae Y=2 ko FEH S —

Observable Actions

Dumping in Transition Economies and the Effects of
Anti-Dumping Policy

Time Discount and Convex Hiring Cost

Two-dimensional Mechanism Design and Implementability
by an Indirect Mechanism

kW ERF EMEEDO T r &R

BANICBTA2HEEFOBRKRICOWVWT
EYINICBUIEARATLTRBERBLOMBMREKZICET S %L
F = B G

T IANVEBTLRAMBOBEICE T D AR T =2 O

/ﬁﬁib_iéﬂ(%fﬁ%ﬂrﬂf&:o VT
LT — X

Rl N, YO RN~ A THOEE-—-ARSZNE K &
o.M PR A

IR DEEXY T B9 5 Uk E BB gk
Fa s Eg@BELBEEO XY A b

Mechanism design to the budget constrained buyer:
a canonical mechanism approach

25—

First Price Package Auction with Many Traders

BTy Iy 70 RAMEICOVWTHN IR

The Effect of Administrative Reform Incentive Assessment

CORNCINTER G

Koji

T I

o

A Fn sA
wo ®m

Qingfeng Liu

Hiroshi Tida
TN

Qingfeng Liu
Ryosuke Ishii

& Kuninori Nakagawa

Toshiaki Kanzaki

T
Mitsunari Ishida

Atsue Mizushima
& Koichi Futagami

Qingfeng Liu

Naoki Kojima

Naoki Kojima

T

iR

PN QPN

Ryosuke Ishii

Chisato Shibayama
& Yasunori Ishii
Koji Yokota

Naoki Kojima

I F B
P H ]k

& Baljinnyam Maitsetseg
A Hl R e

& Baljinnyam Maitsetseg
Baljinnyam Maitsetseg

& U CH R
A H e g

S 2
T

Naoki Kojima

Yasuhiro Shirata

i S

Jul.
Jul.

Oct.
Oct.

Dec.

Apr.
Apr.

Oct.
Jan.
Feb.
Feb.

Feb.

Mar.
Mar.

Mar.

Jun.

Aug.
Oct.

Nov.

Mar.

May

Jun.

Dec.

Dec.

Dec.

Feb.
Feb.

Mar.

Mar.

May

Jun.

Jul.

2009
2009

2009
2009
2009

.2010

2010
2010

2010
2011
2011
2011

2011

L2011

L2011

L2011

2011
2011
2011

L2011

L2011

2011

L2011

2011

2011
2011

2012
2012

2012
2012

2012

L2012

2012

2012

L2012

2013
2013

2013
2013
2013

2013
2013



161. Non-cooperative versus Cooperative Family Atsue Mizushima
& Koichi Futagami

162. Perverse effects of a ban on child labour in an overlapping Kouki Sugawara
generations model & Atsue Mizushima
& Koichi Futagami
163. Human Infrastructure, Child Labor, and Growth Atsue Mizushima
164. 18 'IQﬁ%Eﬁﬁ#':it‘?ﬁ?/fi;*T’fﬂ:"“@h’%ﬁ’]ﬂﬁiﬁ{x%%'nﬁﬂiﬂﬁf ®wOE I i
L LM FT A : Landschaft Norderdithmarschen
165, EYRRAY AT ADERN DL RLD6REHRL— A A =T V¥ N EERFFHE
No— 7O F A AT — & n g AR OK
166. F v 7 v 7 B~ O 2F BF LI D W T M i &
167. A further addendum to “Some thoughts on the 2-approximation Hiroshi Iida

algorithm for knapsack problems: A survey”

Discussion Paper Series Department of Economics, Otaru University of Commerce No.1-16 Feb. 1985-0ct. 1991
Discussion Paper Series Department of Commerce, Otaru University of Commerce No.l1-2 Apr. 1985-May 1989
Center for Business Creation, National University Corporation Otaru University of Commerce
3-5-21, Midori, Otaru, Hokkaido 047-8501, Japan Tel +81-134-27-5290 Fax +81-134-27-5293
E-mail: cchlmu@offlce otaru—uc.ac. jp

[;l\*jt?(f)\ BEARPEYRXRXAEE ¥ —

T 047-8501 ,{t{ﬁﬁd\ﬁ;ﬁ;ﬂiﬁSTE 5% 2 15 Tel 0134-27-5290 Fax 0134-27-5293
E-mail:cbcjimu@office.otaru-uc.ac. jp

Oct

Mar

Jul.

Nov.

. 2013

L2013

L2013
L2014

.2014

2014
2014



