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xchange-traded funds have been in
existence only since the early 1990s,
and as a result there is relatively scant
research on them in the academic literature. However, the market demand for these
products has rapidly increased over the last five
years. Today there are hundreds of specialty
ETFs that have a much narrower focus. In fact,
roughly 75% of the ETFs traded today have
existed for less than five years. As of January
2009, there were 884 ETFs with about $480
billion in total assets (Kosnett [2008] and
Investment Company Institute [2009]). We
think that an “ETF redundancy” problem may
be germinating in what is already a crowded
asset-type space. As a first step towards establishing this, we develop a liquidity scoring algorithm that enables us to rank these derivative
securities on an ordinal scale. To accomplish
this we first identify the determinants of liquidity in the secondary ETF market and then
optimize the loadings on each of the determining factors to generate a scalar liquidity
score for each ETF. The ETFs are then ranked,
based on the liquidity score, and top 50 and
bottom 50 liquidity lists are generated and presented in the article.
A large number of the current ETFs are
duplicative (in design and coverage) and possibly serve as a tool for issuing firms to gain
market share. We suspect that many of the
newer funds tend to be smaller with lower
average trading volumes, higher expense ratios,

E

asynchronous trading, and wider bid-ask
spreads. This lack of liquidity could be a signal
from the market that some of these ETFs could
underperform the aggregate of their underlying assets once all trading costs and management fees are factored in. Additionally, if
an ETF continues to have lower liquidity it
may be a signal from the market that the security does not serve as a tool for market completion. We also suspect that the larger funds
will have lower bid-ask spreads and lower
expenses, which should make them more
attractive, particularly for large trades. If these
suspicions are true, these results have significant
implications for the ETF market, suggesting
that bigger is better and perhaps consolidations are in order. If not, then it can be concluded that smaller ETFs are more nimble and
investors should focus their investments into
smaller ETFs; this would possibly support the
rapid growth in both number and types of
ETFs in the last two years.
As ETFs become more popular for both
individual and institutional investors, it is
important to understand the determinants of
liquidity. Previous research on ETF liquidity
has suggested that there are no liquidity issues
due to the creation/redemption activities of
the market makers (McNally [2001]). Ryan
and Follet [2001] link ETF liquidity to the liquidity of the underlying index. Kittsley and
Edrosolan [2008] take a more recent look at
liquidity and find that in the secondary market,
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bid-ask spread and trading volume are important determinants of liquidity as well.
This article represents the first academic analysis of
the determinants of liquidity for ETFs in the secondary
market, and it also develops a liquidity scoring algorithm
for ranking funds based on five readily available factors.
The results of this study should be of interest to firms
crafting new ETF products as well as investors, both
institutional and retail. Following Chordia, Roll, and
Subrahmanyam [2008], a study of liquidity is also a study
of market efficiency; this article attempts to determine
the components of liquidity in the ETF market and calibrate them based on their liquidity, with the ultimate
goal of making the ETF market more efficient.
DETERMINANTS OF LIQUIDITY

trading volume to be a determinant of liquidity. Kyle
[1985] refers to this as a measure of “depth.”
Following the techniques of Agrrawal [2009], the
data, including the bid-ask spreads, are drawn from several Internet-based sources including Morningstar and
the CSI data that is provided for web applications such as
Yahoo! Finance and Google Finance. The sample is limited to ETFs with a minimum of one year of return data,
which by itself led to a reduction in the ETF count from
884 to 624. Of these, there were 418 ETFs that had complete information for all of the following five variables: total
assets under management, average trading volume, average
bid-ask spread, annual turnover, and management fees. To
approximate a Gaussian distribution and minimize outlier impact, all variables were subjected to the natural log
transformation.

To develop our ranking mechanism we utilize five
RESULTS
well-known factors that are discussed in the literature as
liquidity measures. These are the bid-ask spread, asset size,
Exhibit 1 provides descriptive statistics for each variexpense ratios, annual turnover, and trading volume.
able. The large differences between the mean and median
Amihud and Mendelson [1980] suggest using bid-ask
for each of these variables, as well as the minimum and
spread as a measure of liquidity. Generally speaking, secumaximum values, are indicative of dispersion and major
rities with lower bid-ask spreads tend to be more liquid
differences between the largest and smallest funds in the
than those with large bid-ask spreads. Kyle [1985] refers
ETF market.
to this as a measure of “tightness.” Stoll and Whaley [1983]
Exhibit 2 looks at the correlation between our liqfind that stocks of large firms tend to be more liquid than
uidity factors. Consistent with expectations, we find that
small firms, so we use size as a liquidity variable to proxy
there is a negative relationship between the bid-ask spread
the depth of the market. In the ETF universe, we hypothand both the size and trading volume variables, which
esize that funds with lower expense ratios will be more
tells us that the low bid-ask spread ETFs are typically
liquid, since the large ETFs are advantaged by economies
larger and have higher trading volumes. Annual turnover
of scale and have the ability to spread management costs
is negatively correlated with size and trading volume, and
over more investment units. Expense ratios represent an
positively correlated with expense ratio; this suggests that
additional transaction cost that could impact
liquidity. Chordia, Roll, and Subrahmanyam
[2008] find that liquidity stimulates arbi- E X H I B I T 1
trage activity, and thus lower-transaction- Descriptive Statistics of Liquidity Variables
cost markets tend to be more efficient. Yan Statistics are presented for the bid-ask spread measured in basis points, the market capital[2008] recognizes that funds with high ization, the Morningstar expense ratio, the annual turnover as reported by Morningstar,
turnover have high demands for immediacy and the three-month average trading volume.
and tend to adversely impact performance.
Since high turnover funds would tend to
have higher transaction costs as well as
adverse tax impacts on taxable investors, we
expect turnover to be inversely related to
liquidity. Garbade and Silber [1982] find
that assets with higher trading volumes tend
to be more liquid, so we expect average
60
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EXHIBIT 2
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Correlation Matrix of Liquidity Determinants

Note: ln stands for the natural logarithm, Mstar stands for Morningstar, Vol stands for daily volume. Except for turnover, the correlations of the factors with the
bid-ask spread are strong and have the sign that could be considered intuitive. ETFs with large bid-ask spreads typically seem to have smaller market capitalizations, higher expense ratios, and much lower investor interest as proxied by the trailing 3-month daily volume.

large ETFs have lower turnover and that high turnover
ETFs have higher expenses. We also find a positive correlation between the bid-ask spread and the expense ratio,
which suggests that bid-ask spreads tends to rise as expenses
rise, indicating that investors have lower interest levels in
the more-expensive ETFs, which perhaps drives their volumes and liquidity to even lower levels. Our ranking criterion easily identifies such securities. The negative
correlation also implies that low-expense ETFs have lower
bid-ask spreads. Size (market capitalization) is positively
correlated with volume and negatively correlated with
expense ratio, suggesting larger ETFs tend to have higher
trading volume and lower expenses.
Exhibit 3 provides a brief graphical depiction of the
distribution of each of our liquidity variables as well as a
matrix-scatterplot representing the relationship between
the bid-ask spread (X-axis) and the other liquidity variables
(Y-axis). As expected, there is a strong downward-sloping
relationship between the bid-ask spread and both the ETF
size and average trading volume variables. The relationship between bid-ask spread and expenses is positive,
though less pronounced (correlation = 0.36, p-value = 0.00,
Exhibit 2). Also, there appears to be a relatively flat relationship between the bid-ask spread and annual turnover.
This effect appears more pronounced due to the fact that
the vast majority of ETFs have low annual turnover, which
is by design and an attribute of most ETFs. The last scatterplot in the panel shows the positive relationship between
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the liquidity score developed later in this article and the
bid-ask spread (correlation = 0.66), suggesting that funds
with low bid-ask spreads will typically be highly liquid.1
LIQUIDITY RANKING METHODOLOGY

Our ranking algorithm determines a liquidity score,
and eventually a rank, for each of the 418 ETFs that have
complete data for all five factors. An iterative optimization approach is utilized to obtain the factor loadings on
each factor that contributes to a unified liquidity scalar
score. The liquidity score vector is then transformed to an
ordinal ranking for the full set of ETFs in our study.
5

∀ j ∈{set of all ETFs}
∑ ω φ ,φ {
}
∀ ω ∈{−∞, +∞} and all υ iterations

Max ρ

i =1

and

ν j
i i

Α∈ 1,..5 factors

ν

5

or optimal ω
⎯f⎯⎯⎯⎯
→ ∑ ω iν φi j ≡ eLS, the liquidity score
*

i =1

⇒Θ, the liquidity rank

(1)

where ω are the weights on the ranked factors φ, Θ is
the resulting rank of the liquidity score vector for the
optimal ω*, ρ is the correlation between the score array
and the factor array, and the first factor φ1 is the bid-ask
spread.
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EXHIBIT 3
Individual Liquidity Determinant Distributions and Scatterplots Relative to the Bid-Ask Spread
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This exhibit provides a brief graphical view of the distribution of each of our liquidity variables as well as a matrix-scatterplot representing the
relationship between the bid-ask spread (X-axis) and the other liquidity variables (Y-axis).

To understand the impact that each variable has on
the liquidity score, we also estimated the following OLS
regression model:
eLSi = a + b1 ln(BAi) + b2 ln(Si) + B3 ln(ERi)
+ B4 ln(ATi) + B5 ln(Vi)
∀i = 1, 2, … 418

(2)

where the ETF liquidity score (eLS) is the dependent
variable and the factor variables are bid-ask spread (BA),
size (S), expense ratio (ER), annual turnover (AT), and
three-month average trading volume (V)—each with the
natural logarithm transformation, for each ETF i in our
sample. The results of this regression had an R2 of 0.89
and an adjusted R2 of 0.79, suggesting that our eLS value
was reflecting well the unified influence of the five
explanatory factors. A low R2 would have indicated a lack
of monotonicity and an inability to aggregate the independent factors into an easily usable one-dimensional
ranking score. Equation (3) provides the coefficient estimation results2 along with the associated p-values.
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eLSi = 1005.8 + 6.5 ln(BAi) – 39.9 ln(Si) + 172.4 ln(ERi)
(0.00)
(0.03)
(0.00)
(0.00)
– 86.9 ln(ATi) – 7.5 ln(Vi)
(3)
(0.00)
(0.0002)
These results indicate that the ETFs with low bidask spreads, high market capitalizations, low expense ratios,
high annual turnover, and high average trading volume
produce the lowest numerical values that are indicative
of the highest liquidity levels. All of these interactions are
as expected, with the exception of the annual turnover
variable. This is likely skewed by the significantly higher
annual turnover found in the top-liquidity-decile ETFs
relative to the next decile.
LIQUIDITY RANKING RESULTS

Once the ranking was established, we deciled the
liquidity vector, and the decile averages of the associated
factors are presented in Exhibit 4. These results show
that the most liquid funds typically have a lower bid-ask
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spread, higher market capitalization, lower expense ratio,
and higher average trading volume. The top-decile
ETFs have more than twice the average daily trading
volume of the next decile and more than four times the
market capitalization. This suggests that institutional
traders should focus on these top-decile ETFs if they
require large positions, in order to minimize liquidity
risk and have minimal market impact. We do not see
a discernable pattern between the liquidity ranking and
annual turnover (Exhibit 3). However, most of the
lower-liquidity deciles have higher-than-average
turnover, with the exception of decile 1.
Exhibit 5 presents the top 50 liquid ETFs based on
our ranking methodology. It can be seen that many of
the well-known ETFs are ranked very highly by our
liquidity scoring algorithm and are represented in the
top 50 list. SPY comes in at number 6, QQQQ at
number 17, and DIA at number 16. It can also be seen
that many of the most-liquid ETFs have at least a 5-year
trading history. In fact 35 of the top 50 most liquid ETFs
were started prior to 2003. It is also interesting to note
that 45 of these top ETFs have at least $1 billion in
market capitalization, and 17 have more than $5 billion
in market capitalization. The top-50 list also represents

25 different style categories. Of particular interest is the
liquidity ranking of fixed-income-based ETFs. Eleven
of the top 50 most-liquid ETFs focus on fixed-income
securities, including the top three most liquid funds.
This could be somewhat of a revelation to even the most
seasoned ETF trader, and it may be due to the fact that
bond ETFs typically get less media exposure, possibly due
to a certain indifference toward non-equity securities.
Alternatively, this increase in interest could be in response
to the market crash in 2008, which resulted in increased
flows into fixed income securities.
In Exhibit 6 we show the bottom 50 ETFs as
ranked by our liquidity algorithm. It is clear that these
ETFs appear to be targeting very specialized market
segments and are relatively newer, with most of them
being issued after 2005. These also have high bid-ask
spreads, low market capitalization, low daily trading
volumes, and expense ratios that are about six times
higher than the average of the 50 most-liquid ETFs.
This suggests that the market is efficient enough to recognize these undesirable features, and trades tend to be
thin with these ETFs. The negative impact of these
factors on liquidity also seems to be well captured by
our ranking algorithm.

EXHIBIT 4
Average Values for Each of the Determinants of Liquidity by Decile
This exhibit shows that the most-liquid funds typically have a lower bid-ask spread, a higher market capitalization, lower expense ratio, and higher
average trading volume. This suggests that large institutional traders should focus on larger ETF products if they require large positions, so that
they minimize liquidity risk and have minimal market impact.
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EXHIBIT 5
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Top 50 Most-Liquid ETFs (out of 418)

Note: The median market capitalization of the 418 ETFs (initial set of 884 ETFs, of which only 418 had data for over a year and for all factors) in our
sample is $91 million, the median bid-ask spread is 17 basis points, and the median trading volume (trailing 3 months) is about 58,000 shares/day. Our liquidity scoring criteria optimize on these factors (only 3 of the 5 are shown here, for space considerations) and enable us to produce an ordinal ranking that is
indicative of the liquidity for an ETF in the secondary market. Notice how the top 50 score much better than the median values for their respective factors. Also,
a number of these are Treasury bond-based ETFs that typically do not receive much media coverage, yet appear to have very high market interest and depth.
Contrast the characteristics of these with the least-liquid ETFs shown in Exhibit 6.
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EXHIBIT 6
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The 50 Least-Liquid ETFs (out of 418)

Notes: The median market capitalization of the 418 ETFs (initial set of 884 ETFs, of which only 418 had data for over a year and for all factors) in our
sample is $91 million, the median bid-ask spread is 17 basis points, and the median trading volume (trailing 3 months) is about 58,000 shares/day. Our liquidity scoring criteria optimize on these factors (only 3 of the 5 are shown here, for space considerations) and enable us to produce an ordinal ranking that is
indicative of the liquidity for an ETF in the secondary market. Notice how the bottom 50 ETFs score much lower than the median values for their respective
factors. Most of these were created after 2005 and could be considered specialized ETFs that target a very narrow segment of the market. Also, the average
expense ratio for these is about 1.2%/year compared to the 0.20%/year for the top 50 most-liquid ETFs (see Exhibits 4 and 5).
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CONCLUSION

Using five factors commonly thought to impact liquidity, we develop an ETF liquidity scoring measure that
allows us to rank the 418 ETF dataset from most liquid
(#1) to least liquid (#418). The most-liquid funds typically have a lower bid-ask spread, a higher market capitalization, lower expense ratio, and higher average trading
volume. Based on the liquidity scoring measure, it can
also be concluded that low-liquidity ETFs seem to have
larger bid-ask spreads, typically smaller market capitalizations, higher expense ratios, and much lower investor
interest. While low-liquidity ETFs may provide the
investor with exposure to a very narrow market segment
(such as nanotechnology or solar power), the costs of
trading, market price impact, and ease of entering or
exiting a sizable position must be carefully evaluated before
initiating holdings in ETFs that exhibit low liquidity. A
market efficiency argument can also be invoked, which
would support avoiding low-liquidity ETFs, especially
when highly liquid, low-cost ETFs are readily available.
We also discovered that there is a very active bond ETF
market as evidenced by the fact that about 20% of the
most-liquid ETFs and four of the top five ETFs in our 418
ETF dataset are based on bond indices.
ENDNOTES
This article has benefited from the suggestions of Richard
Borgman at the University of Maine.
1
A liquidity score which has a high numerical value is
indicative of poor liquidity.
2
All factors have been log-normalized.
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