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Additional Figures and Tables
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(e) Price dispersion
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(f) Latent liquidity

Figure I.1: Weekly systematic liquidity. Panels (a)–(e) depict market-wide FX liquidity based on (within
measures) averaging of individual exchange rate liquidity (Equation (4)). Latent systematic
liquidity obtained from Principle Component Analysis across exchange rates as well as across
liquidity measures (Equation (5)) is depicted in Panel (f). The sign of each liquidity measure
is adjusted such that the measure represents liquidity rather than illiquidity. The sample is
January 2, 2007 – December 30, 2009.
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(e) Price dispersion
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(f) Latent liquidity

Figure I.2: Monthly systematic liquidity. Panels (a)–(e) depict market-wide FX liquidity based on
(within measures) averaging of individual exchange rate liquidity (Equation (4)). Latent
systematic liquidity obtained from principle component analysis across exchange rates as
well as across liquidity measures (Equation (5)) is depicted in Panel (f). The sign of each liq-
uidity measure is adjusted such that the measure represents liquidity rather than illiquidity.
The sample is January 2007 – December 2009.
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Table I.2: Commonality in liquidity using within measure PCA factors
based on FX rates against USD

Measure Factor 1 Factors 1,2 Factors 1,2,3

Daily data

Price impact 0.6280 0.7671 0.8749

Return reversal (K = 1) 0.2991 0.4814 0.6335

Return reversal (K = 3) 0.3330 0.5049 0.6618

Return reversal (K = 5) 0.3205 0.4897 0.6427

Bid-ask spread 0.6682 0.7911 0.9016

Effective cost 0.8831 0.9282 0.9557

Effective cost, volume-weighted 0.8871 0.9321 0.9593

Price dispersion (TSRV, one minute) 0.7729 0.8547 0.9195

Price dispersion (TSRV, five minute) 0.7951 0.8574 0.9152

Weekly data

Price impact 0.7231 0.8445 0.9246

Return reversal (K = 1) 0.4737 0.6794 0.7908

Return reversal (K = 3) 0.5196 0.7165 0.8233

Return reversal (K = 5) 0.5302 0.7113 0.8206

Bid-ask spread 0.7751 0.8609 0.9293

Effective cost 0.9085 0.9487 0.9737

Effective cost, volume-weighted 0.9194 0.9577 0.9800

Price dispersion (TSRV, one minute) 0.8644 0.9153 0.9545

Price dispersion (TSRV, five minute) 0.8711 0.9257 0.9602

Monthly data

Price impact 0.7951 0.9053 0.9647

Return reversal (K = 1) 0.6580 0.8379 0.9123

Return reversal (K = 3) 0.6828 0.8357 0.9018

Return reversal (K = 5) 0.7184 0.8424 0.9099

Bid-ask spread 0.8604 0.9340 0.9680

Effective cost 0.9227 0.9607 0.9827

Effective cost, volume-weighted 0.9350 0.9676 0.9883

Price dispersion (TSRV, one minute) 0.9118 0.9488 0.9740

Price dispersion (TSRV, five minute) 0.9155 0.9543 0.9806

Notes: For each standardized daily measure of liquidity the first three
common factors are extracted using Principle Component Analysis.
Then, for each exchange rate and each standardized liquidity measure,
liquidity is regressed on its common factors. The table shows the
average adjusted-R2 of these regressions using one, two and three
factors. The sample is January 2, 2007 – December 30, 2009. This
analysis is conducted using only currency pairs that include the USD.
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Table I.4: Principle component loadings across liquidity measures and exchange
rates: Average loading for liquidity measures

Return reversal Price impact Bid-ask spread Effective cost Price dispersion

Daily data

PC1 0.1182 0.1161 0.1170 0.1025 0.0944

PC2 −0.0666 0.0430 0.1027 0.0439 0.0281

PC3 −0.0988 0.0418 −0.0093 0.0003 0.0115

Weekly data

PC1 0.1219 0.1217 0.1087 0.1063 0.0995

PC2 −0.0236 0.0302 0.1034 0.0705 0.0318

PC3 −0.1045 0.0558 −0.0097 −0.0014 0.0166

Monthly data

PC1 0.1185 0.1260 0.1100 0.1129 0.1049

PC2 0.0275 −0.0037 0.0869 0.0540 0.0102

PC3 −0.1037 0.0256 0.0474 −0.0049 0.0024

Notes: Principle component loadings across FX liquidity measures and exchange rates are
extracted by Principle Component Analysis. The table reports the average loading
for each measure of liquidity at different time frequencies. The sample is January
2, 2007 – December 30, 2009.
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Table I.5: Further evidence for commonality

Liquidity measure Mean β Std. β % pos. % pos. & signif. Adj.-R2

Daily data

Price impact 0.3405 0.1054 100.00% 77.78% 0.0143

Return reversal (K = 1) 0.0169 0.1462 55.56% 22.22% 0.0048

Return reversal (K = 3) 0.1401 0.1409 77.78% 55.56% 0.0059

Return reversal (K = 5) 0.1613 0.1417 77.78% 44.44% 0.0073

Bid-ask spread 0.4855 0.1899 88.89% 88.89% 0.1062

Effective cost 0.9460 0.0614 100.00% 100.00% 0.3461

Effective cost, volume-weighted 0.8842 0.0660 100.00% 100.00% 0.2955

Price dispersion (TSRV, one minute) 0.8780 0.0665 100.00% 100.00% 0.3739

Price dispersion (TSRV, five minute) 0.8873 0.0534 100.00% 100.00% 0.3793

Weekly data

Price impact 0.6932 0.2227 100.00% 77.78% 0.0723

Return reversal (K = 1) 0.6971 0.2964 88.89% 44.44% 0.0437

Return reversal (K = 3) 0.4502 0.2793 100.00% 44.44% 0.0588

Return reversal (K = 5) 0.1971 0.2705 88.89% 55.56% 0.0572

Bid-ask spread 0.5615 0.2689 88.89% 77.78% 0.3465

Effective cost 1.0746 0.1027 100.00% 100.00% 0.4871

Effective cost, volume-weighted 1.0635 0.1048 100.00% 100.00% 0.4622

Price dispersion (TSRV, one minute) 1.0833 0.0929 100.00% 100.00% 0.5648

Price dispersion (TSRV, five minute) 1.0268 0.0810 100.00% 100.00% 0.5639

Monthly data

Price impact 1.2571 0.3650 100.00% 88.89% 0.3887

Return reversal (K = 1) 0.8301 0.5774 88.89% 44.44% 0.1623

Return reversal (K = 3) 0.8909 0.5750 88.89% 44.44% 0.1209

Return reversal (K = 5) 0.8105 0.5487 88.89% 55.56% 0.1574

Bid-ask spread 1.1452 0.2941 100.00% 88.89% 0.5480

Effective cost 1.3638 0.1759 100.00% 100.00% 0.7129

Effective cost, volume-weighted 1.3332 0.1798 100.00% 100.00% 0.7129

Price dispersion (TSRV, one minute) 1.1339 0.1462 100.00% 100.00% 0.7007

Price dispersion (TSRV, five minute) 1.1136 0.1367 100.00% 100.00% 0.7047

Notes: This table shows time series regression results when daily relative changes in individual exchange
rate j liquidity are regressed on relative changes in systematic FX liquidity. The latter is given
by the average liquidity across exchange rates, without exchange rate j, similarly to Chordia,
Roll, and Subrahmanyam (2000). Mean β and Std. β denote cross-sectional average and
standard deviation of slope coefficients. % pos. and % pos. & signif. denote the percentages of
estimates which are positive as well as positive and significantly different from zero. The last
column shows the adjusted-R2. The sample is January 2, 2007 – December 30, 2009.
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Table I.6: Further evidence for liquidity spirals in the FX market

const Lpca
M,t−1 V IXt−1 LIBOISt−1 Adj. R2

Coefficient 16.7529 −0.5270 −4.9014 0.7877

Std. error (0.8049) (0.0416) (0.9838)

Coefficient 8.4177 −13.3316 0.6353

Std. error (0.7039) (1.4024)

Coefficient 10.6614 0.3553 −0.3294 −3.3678 0.8135

Std. error (1.2812) (0.0762) (0.0491) (0.6365)

Coefficient 3.2151 0.6234 −5.0928 0.7503

Std. error (0.4617) (0.0465) (0.8589)

Notes: Regression of daily latent systematic FX liquidity (L
(pca)
M,t ) on

lagged VIX and LIBOR-OIS spread. Four different specifications
of the regression model are estimated. Heteroscedasticity and
autocorrelation (HAC) robust standard errors are shown in
parenthesis. The sample is January 2, 2007 – December 30, 2009.
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