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Essays on Applications of Mechanism Design and General Equilibrium Theories
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This dissertation concerns the real life applications of mechanism design and general
equilibrium theories.

For the applications of mechanism design theory, we consider how to allocate several objects
among a group of agents, each receiving at most one object, and decide how much they should
pay under various non-quasi-linear environments. Non-quasi-linear environments allow the
budgetary significant money transfer of agents. For the application of general equilibrium theory,
from the perspective of a new type of public good provision, we reconsider the efficiency of
non-cooperative strategic tax-settings among multi-tier governments where they share the same
tax base, the freely moving productive resource.

In Chapter 2, we consider the allocation problem of assigning heterogeneous objects to a
group of agents and determining how much they should pay. Each agent receives at most one
object. Agents have non-quasi-linear preferences over bundles, each consisting of an object and a
payment. In particular, we focus on the cases: (i) objects are linearly ranked and, as long as
objects are equally priced, agents commonly prefer a higher ranked object to a lower ranked one;
or (ii) objects are partitioned into several tiers and, as long as objects are equally priced, agents
commonly prefer an object in the higher tier to an object in the lower tier. The minimum price
rule assigns a minimum price (Walrasian) equilibrium to each preference profile. First, we
analyze the equilibrium structures for common-object-ranking and common-tiered-object
preference profiles, with special attention to the minimum price ones. Second, by assuming
various conditions, we show that on the four domains, common-object-ranking,
common-tiered-object,  normal and  common-object-ranking, and normal and
common-tiered-object domains, (1) for each preference profile, agents' welfare under rules
satisfying efficiency, strategy-proofness, individual rationality, and no subsidy (or no subsidy for
losers) is bounded below by the allocation selected by a minimum price rule, and (ii) with
additional assumptions, only minimum price rules satisfy the four properties.

In Chapter 3, by assuming each agent receives at most one object, we provide new
characterizations of the minimum (Walrasian) equilibrium price based on an arbitrarily provided
(Walrasisan) equilibrium. These characterizations play important roles in designing algorithms
achieving the minimum price equilibrium for non-quasi-linear preferences. First, we define the
Serial Vickrey algorithm and show that it converges to the minimum price equilibrium in finite
steps. Then, we refine the Serial Vickrey algorithm by considering greedy versions. In particular,
we show that for restricted preferences, the greedy Serial Vickrey algorithm always converges in
polynomial steps. Finally, we show that all our proposed algorithms are incentive compatible, i.e.:
agents cannot benefit from misreporting.




In Chapter 4, we extend Keen and Kotsogiannis (2002, 2004) by considering the all-purpose
type of public good provided by central and jurisdictional governments, i.e.: these public goods
can not only be directly consumed by citizens, but are also beneficial to production activities by
enhancing productivity. We find that (i) if there exists only horizontal externality, tax competition
will not necessarily lead to a lower tax rate than the social optimum, and possibly achieve a social
optimal level, and (ii) if there exists only vertical externality, tax competition will not necessarily
lead to a higher tax rate than the social optimum, and possibly achieve a social optimal level.
Besides, we claim that findings obtained by Keen and Kotsogiannis (2002, 2004) are special cases
of our generalized results.
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1T, ALERMICHTAHBOT oF L V53TV BBAOEHMA—I v a vy - EF VBT BHETH
D, Bz, MO~ a Tk, BOEOEFIECEATRMY L OMBPAE RoTHD, ELDALHE, H
Uik ChanbiE, LVEVBOSBEFO I EEFBRLTWI EEX OGNS, FETHEALBEOL S RRES
ok Zion < o8t LVEH 2H RS —N L ED L 5 b0 EHN-ST e, BEERSIEM o Afl
FHICETAEEOL £ T, /Mg T AT ARG —AORHA, TR, ZRE, FHASEME, T okERME -
WHEE LRSI LCWA D BRI L, &5ic, ALEPRICHTZEETOT o2 T E2HoTHETET
Tl ETOEPEFBETHLLIESITDWTEH, AR ET ok,

WL, /MDD ABSOFHATNA T ALCET IR THD, LiEe & BEFER Cldi/MEE A5
AFASAN—AT, BERMCIERICEE LW 2L TW A ML TWS, L, RO L 5%k
TR, &0 —BRRITO Y L TIREFOHBRES TRHAL, HAOEDOTA T XABLELERLTHS,
AECHEOLYRTAITY X5 L LT, Serial VickreyFA T Y XAEBMRLTWES, ZOFLF) XATHE, K
BN DB —-D DB G BIERH & —oF-2WA L, EHMAYRVickreyliisy OFH & L= FEE A L T, E/MhE 7
NT AR EHE LTS, Thbb, EAOMBEHLBECORMIKI LT ABRGPHEENLLELE D &I,
HEORALEBRFETCOTAZARSEZETHEL., TNEL LI LIZHIACHNH 2R E COR/MIE LT
ARSEHHE LTI LOTH D,

HIEL, B EFREE ORB S o — RIS COMBMSITTH S, HEROTKECH, ttEEAEE
TeRACT BN & bile U, BEMADABES (Tibh, PREMF L HFBFOROBS) RiBR gk
%, KEMRARES b, BMFHFROES) M@ REBAkIE e+ 2 ERFERST O T, &3
BT, BEEO D OERS, AR BEEEIBEREOLS LM LMEREE L ELV LWV FEITEFEL T
BT EERL, EEFLEBFONF CERE L O TARMRERENDIESITE. TOL I RBEESE LAY
nEERLE,

(HFEFHROHEE)

ESCHHA LB EONERRIIEEH RTS8, MELEvarsn v ETH Y, BEMI
HELZATORFICEELTEY, FESRRZHEELEL WY ATERPHS, F2ECEBENEZTATI XA
B, BFEO7FAS ) AARSETERVCRBICHRIATE, T07e R EBNTHD LV AT, FFEICH
HEESHWIERECH B, $#38h, BRNZBAFMEHOBRBESEBBEESW L. MEECHITERREL oo
TWa, BLELS, RSURHEL (BFE) & LTOMMERH D L35,




