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Background 1

e |tisimportant to measure liquidity accurately:

— When assessing whether active investment strategies add value (e.g.
Lesmond, Schill, and Zhou (2004))

— When measuring diversification benefits (e.g. De Roon, Nijman, and
Werker (2001) )

— For exchanges (e.g. Harris (2003))

— When measuring the speed of price discovery (e.g. Chordia, Roll, and
Subrahmanyam (2008))

e Accurately measuring liquidity using high-frequency intraday data can be
time consuming so empirical research tends to use liquidity proxies based
on daily or monthly data
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Background 2

e There has been a number of papers investigate how best to measure
liquidity in various asset classes:

— Stocks - Goyenko, Holden, and Trzcinka (JFE, 2009)
— Bonds - Schestag, Schuster, and Uhrig-Homburg (RFS, 2016)
— Currencies - Mancini, Ranaldo, and Wrampelmeyer (JF, 2013)

— Commodities - Marshall, Nguyen, and Visaltanachoti (RFS, 2012)
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Background 3

 Most liquidity proxies were developed for stocks.
 However, ETF and stock liquidity differ in two important respects:
— ETFs can be expected to have lower adverse selection costs

— ETFs have a two-tier ETF market structure with both a centralized
exchange (secondary market) and a creation/redemption mechanism
(primary market)
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Research Question

Do Liquidity Proxies Measure Liquidity Accurately in ETFs?
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Data

US listed ETFs

Morningstar - fund classifications and primary market creation and
redemption data

CRSP - daily price, volume, and shares outstanding data

Thomson Reuters Tick History (TRTH) - intraday data

We include ETFs that appear in all three data sets between January 1,
1996 and December 31, 2009

Our data ends at 31 December, 31 2014, so we do not include ETFs listed
in recent years due to concerns around insufficient time-series length
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Liquidity Benchmarks

e Two dimensions of liquidity
— Spread

— Price Impact
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1. Effective Spread
Effective Spread =2 - | In(P;,) — In(M,;,)],

where P, is price and M, is the midpoint of bid and ask quotes when the
kth trade occurs.

Following Goyenko, Holden, and Trzcinka (2009), we calculate monthly
average effective spreads by weighting intraday spreads by dollar volume.
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2. Quoted Spread

e Quoted Spread = (4, — B)/M,,

* where A4, By, and M, are ask price, bid price, and midpoint of these two
prices, respectively. Following Fong, Holden, and Trzcinka (2011), monthly
average quoted spread is calculated by time-weighting the intraday
spreads.
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3. Price Impact

e Price Impact =

2+ (IN( My s 5mins) — IN( My)) when the k" trade is a buy,
2 - (In( My,) — In(My, s mins)) When the kth trade is a sell,

e where M,,s..... (M,) are the midpoints (at the time of the kth trade). Again,
we use the Lee and Ready (1991) algorithm to classify trades, and monthly
averages are calculated using the same approach as for effective spreads.
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Average ETF Transaction Costs

Currency ETFs have the lowest effective spreads overall at 0.114%,
followed by taxable bond (0.145%), commodity (0.158%), and U.S. equity
(0.171%) ETFs

International equity ETFs have the largest effective spreads, at 0.576%

Of course, these are average numbers for all ETFs within a category. Many
U.S. equity ETFs, such as the S&P 500 SPDR and iShare ETFs, have
extremely low transaction costs

By way of comparison, Goyenko, Holden, and Trzcinka (2009) report
average effective spreads of 2.6-2.9% for 400 randomly selected NYSE,
AMEX, and NASDAQ stocks over the 1993-2005 period
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ETF v Stock Liquidity 1

All 1998-2005 | 2006—-2014

ETF

Underlying

Difference

Difference t-stat
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ETF v Stock Liquidity 2

Mean Mean

Across All  Across Group

Positive Net Flow 0.080 0.115

Negative Net Flow 0.067 0.095

Total Net Flow 0.147 0.210
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ETF v Stock Liquidity 3

Intercept 0.130 0.132 0.096
38.539 38.167 30.882

NF; ¢ -0.086 -0.112 0.074
-0.434 -0.572 0.416

NF; 4 -0.500 -0.399
-2.546 -2.275

NF;j_, -0.339
-1.640

Spread;_4 0.267
16.881

Spread;¢_, 0.230

15.076

Adj. R? 0.106 0.106 0.172

\ 1,320,011 1,320,011 1,299,920
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Liquidity Proxies

Roll — covariance of price changes

Gibbs — more sophisticated way of estimating Roll

Zeros — proportion of days with zero returns

Zeros2 — proportion of positive volume days with zero returns
FHT — variation of the zero return proxy

Effective Tick — probability-weights each spread size and divides by
average price

High-Low — the relationship between high and low prices

Daily Spread — the last spread of the day
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Liquidity Proxies

e Amihud — the absolute daily return divided by volume
e Amivest — volume divided by the absolute daily return

e Pastor and Stambaugh — gamma from regression of return on volume
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Correlations — Effective Spread All

U.S. Equity

Sector Equity

International Equity

Municipal Bond

Taxable Bond

Commodities

Currency

Alternative

Allocation

AVERAGE

Roll

Gibbs

Zeros

Zeros2

FHT

Eff. Tick D Spread

High-Low

Amihud | Amivest
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Correlations — Quoted Spread All

U.S. Equity

Sector Equity

International Equity

Municipal Bond

Taxable Bond

Commodities

Currency

Alternative

Allocation

AVERAGE

Roll

Gibbs

Zeros

Zeros2

FHT

Eff. Tick D Spread

High-Low

Amihud | Amivest
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Correlations — Effective Spread No Primary
Market Flows

U.S. Equity

Sector Equity

International Equity

Municipal Bond

Taxable Bond

Commoaodities

Currency

Alternative

Allocation

AVERAGE

Roll

Gibbs

Zeros

Zeros2

FHT

Eff. Tick D Spread

High-Low

Amihud | Amivest
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Correlations — Effective Spread No Primary
Market Flows

U.S. Equity

Sector Equity

International Equity

Municipal Bond

Taxable Bond

Commoaodities

Currency

Alternative

Allocation

AVERAGE

Roll

Gibbs

Zeros

Zeros2

FHT

Eff. Tick D Spread

High-Low

Amihud | Amivest
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Spread Benchmark and Proxy Means

Quoted Roll Gibbs | Zeros | Zeros2 FHT Eff. Tick | D Spread | High-Low

[\ Effective

U.S. Equity

Sector Equity

[NEGENTLEIRS AT 17,082

Municipal Bond

Taxable Bond

Commodities

Currency

Alternative

Allocation

AVERAGE 0.266 0.343
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Conclusions

Movements in the Daily Spread, High-Low, and Amihud do a good job of
mirroring movements in the effective and quoted spread benchmarks,
with time-series correlations ranging from 0.48 to 0.74

The ability of proxies to measure changes in liquidity is not affected by the
creation or redemption of units in the primary market

None of the price impact proxies consistently measure the price impact
benchmark

Researchers in asset pricing and other areas in which movements in
liquidity are important can use proxies to capture the effective and quoted
spreads, but not price impact

All proxies have a scale that is statistically significantly different from the
benchmark, so using proxies has limitations for researchers in areas that
require actual cost of trading
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Correlations — Price Impact All

Eff. Tick | D Spread

Amihud | Amivest | Pastor | Roll Pl | Gibbs Pl | Zeros Pl | Zeros2 PI FHT PI Pl Pl

U.S. Equity

Sector Equity

International Equity

Municipal Bond

Taxable Bond

Commodities

Currency

Alternative

Allocation

AVERAGE
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