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Abstract

We examine the effect of market efficiency on the efficiency of capital allocation in the set-
ting of decentralized exchanges of crypto assets. Utilizing data on nearly 100 million trades in
concentrated liquidity pools on two leading blockchains, we construct a highly granular, capital-
market-based measure of capital allocation efficiency. We also design and implement a method
of identifying market-efficiency-restoring arbitrage transactions among all blockchain transac-
tions and construct arbitrage-based granular measures of market efficiency. We find that market
efficiency has positive, economically and statistically significant, and causal impact on capital

allocation efficiency.
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In this paper we examine the impact of one important component of financial market devel-
opment — market efficiency — on the efficiency of allocation of capital in this market. Our main
result is that there seems to be a positive, statistically and economically significant, and likely

causal link between market efficiency and capital allocation efficiency.

Our setting is decentralized exchanges (DEXes) of crypto assets. The market for crypto cur-
rencies is still in its infancy: The overall crypto market capitalization is around 1.4 trillion dollars
as of November 2023, compared with roughly 100 trillion dollars capitalization of global equity
markets. Yet, this market and in particular its decentralized part, which is characterized by a
unique trading technology in which assets are exchanged without reliance on financial intermedi-
aries, present a unique laboratory for investigating our research question. The reason is that in
this market it is possible to measure both market efficiency and capital allocation efficiency at the

level of granularity unattainable in traditional financial markets.

Utilizing data on close to 100 million trades in crypto assets facilitated by so-called ”concen-
trated liquidity pools” over a 2.5-year period on two blockchains — Ethereum and Polygon —
we estimate a measure of capital allocation efficiency for every liquidity pool every week. There
are nearly 50,000 pool-week observations on Ethereum blockchain and nearly 25,000 on Polygon
blockchain. The main reason for examining two blockchains is that one of them (Polygon) serves
as a control sample in an identification test of the causal relation between market efficiency and

capital allocation efficiency on the other (Ethereum).

Our capital allocation efficiency measure is based on examining how useful concentrated liquidity
is in reducing the price impact of trades. For every pool-week, we estimate the liquidity of a
hypothetical non-concentrated-liquidity pool that would lead to the lowest average normalized
difference between the price impact that would have occurred in this hypothetical pool and the
realized price impact in the real, concentrated-liquidity pool. Our estimation procedure is able to
match trade outcomes quite precisely. We define capital efficiency as the ratio of liquidity in the
hypothetical pool with non-concentrated liquidity to the liquidity of the concentrated-liquidity pool.

This pool-week measure exhibits large cross-sectional (across pools), time-series, and cross-chain

































The reason for performing the analysis on two separate blockchains is twofold. First, due to
orders-of-magnitude differences in costs of transacting on Ethereum (where transactions tend to be
quite expensive) and Polygon (where transactions are cheap), the distributions of trades on the two
blockchains are dissimilar. There are lower economies of scale on Polygon, leading to significantly
smaller transactions on average. The vastly different distributions of transactions have important
implications for estimation of capital allocation efficiency, measurement of market efficiency, and
the relation between the two. Thus, examining transactions on Polygon in addition to Ethereum
enhances external validity of our analysis. Second, (a subset of) liquidity pools on Polygon serves
as a control sample in an identification test that we perform that is based on a significant event

affecting market efficiency that occurred on Ethereum blockchain but not on Polygon.

These trading data are vast, encompassing over 30 million transactions in concentrated liquidity
pools on Ethereum and over 45 million transactions on Polygon. The trading data was generated
from the raw blockchain data using a series of data transformations. The raw blockchain data
for Etherum, Polygon and several other chains is made available to the public in the form of
SQL tables available through publicly available datasets hosted on Google BigQuery analytical
platform. The data extraction and transformation processes required to create and update the
tables are developed and maintained by Blockchain ETL project (https://github.com/blockchain-
etl). The raw blockchain data tables contain the table of all transactions and also the table of all
log events. Log events are usually emitted by smart contracts to make the information about their
inner state available to potential consumers. For example, most AMM pool smart contracts issue
log events such as swap (when a swap operation occurs), mint (when liquidity is deposited into
the pool), burn when liquidity is withdrawn from the pool, and more. The source tables created
by Blockchain ETL contain the data in binary format, and meticulous research was required to
create mappings between binary representations of data and specific events. Using the mappings,
a multi-stage SQL transformation process was created. In the process, first the swap and liquidity
even data was extracted per protocol, then an overall table of swaps was created. In addition,

higher-level tables were also created, uniting several swaps into a logical transaction. For example,
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outcomes. We find that concentrated liquidity leads to significant improvements in trading effi-
ciency (i.e. leads to efficient capital allocation) in most cases. However, there is a sizable fraction
of observations in which concentrated liquidity results in subpar capital allocation. This highlights
the need for developing and studying optimal methods for provision of liquidity — a question that

is a subject of ongoing research.

Our market efficiency measure is based on identifying, among all blockchain transactions, arbi-
trage trades that restore market efficiency, and computing the fraction of such arbitrage transactions
out of all weekly trades in every liquidity pool. We also identify non-efficiency-restoring arbitrage
transactions and overall bot activity in each liquidity pool and control for these transactions while

examining the effect of market efficiency on the efficiency of capital allocation.

Our main finding, obtained using both large samples of pools on Ethereum and Polygon and a
smaller sample of matched pools that we use in conjunction with a shock to market efficiency on
Ethereum, is that market efficiency seems to positively influence capital allocation efficiency. We
choose the setting for analysing out research question — decentralized finance — as its characteris-
tics, such as blockchain transparency and ability to facilitate smart-contract-governed trades that
do not require financial intermediation, allow us to construct the unique measures that we use in
the empirical analysis. Notably, there are no particular features of this setting that make us believe
that our findings would not have external validity in other financial markets. In other words, an
implication of our study that developed financial markets (at least in the sense of market efficiency)

can contribute to economic growth through efficient capital allocation.
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