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Gaudiy-Sakai two-stage protocol

A Two-stage ascending auction protocol for digital goods *

Toyotaka Sakai!l Takuya Goto? and Yuya Ishikawa’

July 20, 2020

Abstract

We design a two-stage protocol for auc-
tioning multiple, homogeneous digital
goods with no marginal cost. The diffi-
culty of designing protocols for such goods
lies in determining the number of goods to
be auctioned. In the first stage of our pro-
tocol, every bidder submits bids, and half
of the number of bids is set as the number
of auctioned goods. In the second stage, a
uniform price, ascending auction protocol
is conducted. We explain the intent of this
design and report the results of our real
use.

Keywords: Ascending auction, Uniform

pricing, Digital goods, Blockchain, Non-
fungible token.

1 Introduction

In the traditional practice of auctions, the
number of auctioned goods has been ex-

ogenously given. Such a number is nat-
urally determined by resource constrains.
For example, artwork such as paintings or
statues uniquely exists, and the amount of
treasury bonds is determined by the issu-
ing government. However, this is not the
case with digital goods. A seller can pro-
duce any number of digital goods at virtu-
ally no marginal cost. This freedom raises
a difficult question: how many of the goods
are to be produced? In an ideal case with
perfect information, a monopolistic seller
can select a quantity ¢* that maximizes
revenue q - P(g), where P(g) denotes the
market price at the total supply ¢. How-
ever, the form of P is inknown when the
goods are new items in a marketplace. We,
in Gaudiy Inc., were faced with this design
problem when we constructed a primary
market for blockchain game cards. The
cards are non-fungible tokens (NFTs) with
no material form. They can be produced
at zero marginal cost.

In the literature of algorithmic mecha-
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