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Summary – Fast Trading & Entropy

• Research question:
• Is fast trading (FT) good or bad for markets?
• Look at high-frequency dispersion of quoted prices (and news impact) on FX markets
• Extract measure of FT share
• Entropy as main measure of information on markets

• Empirical exercises:
1. Regress entropy over 30m horizon on a measure of FT
2. Natural experiment on tighter regulation on FT
3. Regress measures of market e�ciency on macro news, FT share, entropy and controls

• Results:
• Fast trading increases entropy, rather than reacting to it
• Entropy increases market e�ciency... prices closer to RW
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A stylised model
• Underlying process

x ∼ N (0, σ2
x)

• Ex-ante Entropy (∼ Uncertainty)
H(X) = −

∫
X
p(x) log p(x)dx = −E [log p(x)] = 1

2 log(2πeσ2
x)

• Traders receive a private signal
si = x+ ηi ηi ∼ N (0, σ2

η)

I(X, s) = H(X)−H(X|s) = 1
2 log

[
1 + σ2

x

σ2
η

]
update their information and post their prices
• Markets aggregate information transferred via n trades

I(X,S) = H(X)−H(X|S) = 1
2 log

[
1 + nσ2

x

σ2
η

]
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Is FT exogenous?
• In a simple model Entropy (or any measure of disagreement) is exogenous
. . . and relates to market e�ciency (∼ n, ση)

• This paper: mechanism by which FT changes market structure
=⇒ inject noise ση ↑ =⇒ reduce market e�ciency
=⇒ increase depth/speed of transactions n ↑ =⇒ increases market e�ciency
look at e�ects of variation in FT intensity as if exogenous

• Why exogenous variation of FT across time?!

• Likely to be endogenous...

• What is the mechanism that endogenises it? Which are the implications?

• Higher disagreement =⇒ higher price dispersion/higher entropy =⇒ . . .
more arbitrage opportunities =⇒ more FT
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Natural experimentFigure 4: Variation of Median Entropy, before and after the WM Reuters Fixing Reform of February 15th 2015

Note: This figure presents the variation of median entropy, before and after the WM Reuters fixing reform (computed over 30 days for each sample) in a one-hour window centered around 4 p.m.
(GMT). The time window for computing the fixing is represented as red dashed lines.

• Some di�erence in the entropy before/after change of regulation
• Is it due to outlawing of some market manipulation practices?
• Is just temporary?
• Does not exclude two-way causation!
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News impact
Table 11: Estimated Impact of Macro News and Share of Fast Trading on Price Efficiency (winsorized data)

Variance ratio test (pvalue)
No controls

Variance ratio test (pvalue)
Order flows and depth

Variance ratio test (pvalue)
Microstructure

Variance ratio test (pvalue)
Type of news

Normalized fundamental surprise -0.090*** (0.01) -0.081** (0.01) -0.084*** (0.01) -0.084** (0.01)
Share of fast traders (log) -0.128** (0.01) -0.248*** (0.0) -0.188* (0.1) -0.188* (0.1)
Norm. surprise x Share of fast traders (log) 0.099*** (0.0) 0.089*** (0.0) 0.096*** (0.0) 0.095*** (0.0)
Order-book flow -0.000 (0.94) 0.000 (0.52) 0.000 (0.52)
Order book depth 0.050 (0.86) 0.441 (0.25) 0.442 (0.25)
Trading book depth 0.193** (0.03) 0.225 (0.27) 0.224 (0.27)
Number of quotes -0.000+ (0.17) -0.000+ (0.17)
Number of deals -0.005 (0.7) -0.005 (0.71)
News type: inflation 0.113*** (0.0)
News type: macroeconomics 0.114*** (0.0)
News type: other CB announcements -0.000 (0.24)
Intercept 0.318*** (0.0) 0.341*** (0.0) 0.340*** (0.0) 0.226*** (0.0)
R2 0.039 0.06 0.066 0.066

Robust p-values in parentheses: ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1, +p < 0.2
Note: The table reports OLS estimates of model equation (3) where errors are robust to heteroscedasticity and where the p-values of the variance ratio tests are regressed on the surprise component
of macroeconomic announcements and the share of fast trading measured over a 30 minutes window.
Baseline OLS estimates are reported in column (1), while columns (2)-(4) include controls for order flows, liquidity measures and dummies for news type controls. Data were winsorized by removing
the top 5th percentile of the distribution of absolute bid-ask spreads. All regressions include currency fixed effects.
Number of observations: 1,161

Table 6: Estimated Impact of Macro News and Entropy on Price Efficiency

Variance ratio test (pvalue)
No controls

Variance ratio test (pvalue)
Order flows and depth

Variance ratio test (pvalue)
Microstructure

Variance ratio test (pvalue)
Type of news

Normalized fundamental surprise -0.597* (0.09) -0.490+ (0.14) -0.491+ (0.14) -0.491+ (0.14)
Entropy (log) -0.905*** (0.0) -1.061*** (0.0) -1.021*** (0.0) -1.020*** (0.0)
Norm. surprise x log entropy 0.433* (0.09) 0.350+ (0.15) 0.353+ (0.15) 0.352+ (0.16)
Order-book flow 0.000 (0.65) 0.000 (0.34) 0.000 (0.34)
Order book depth -0.205 (0.31) 0.139 (0.69) 0.140 (0.69)
Trading book depth 0.208** (0.01) 0.199 (0.24) 0.199 (0.24)
Number of quotes -0.000 (0.24) -0.000 (0.24)
Number of deals -0.001 (0.92) -0.001 (0.92)
News type: inflation 0.554*** (0.0)
News type: macroeconomics 0.555*** (0.0)
News type: other CB announcements 0.000*** (0.0)
Intercept 1.480*** (0.0) 1.716*** (0.0) 1.665*** (0.0) 1.109*** (0.0)
R2 0.054 0.081 0.084 0.084

Robust p-values in parentheses: ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1, +p < 0.2
Note: The table reports OLS estimates of model equation (4) where errors are robust to heteroscedasticity and where the p-values of the variance ratio tests are regressed on the surprise
component of macroeconomic news and the log of entropy measured over a 30 minutes window. Baseline OLS estimates are reported in column (1), while columns (2)-(4) include controls for
order flows, liquidity measures and dummies for news type controls. All regressions include currency fixed effects.
Number of observations: 1,223

Possible Interpretation:
High uncertainty + informative news =⇒ large information transfer =⇒ fast adjustment
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Information transfer and disagreeement

• Information transfer rather than entropy

• Observation:
• Even if mean/median (survey) expectation on target
• Ex-ante beliefs may be very disperse
• Higher trading volume

• Standard deviation of market surveys
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Wrap-up

• Hard to make causal statements

• Entropy depends on ex-ante uncertainty and disagreement

• FT may depend on price dispersion

Interesting and stimulating paper!
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