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Figure: A sketch of the limit order book with the main quantities



Few observations
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® Prices fluctuations are only
weakly dependent on the
news feed [JLGBOS]

® Most of daily volatility is
caused by market activity

= 10400

1,080

® The instantaneous liquidity

is approximately 0.1% of
the total daily traded
volume [TPLF15]

10,000

Figure: The flash crash of May 6, 2010
Source: [KKST11]



Table of Contents

Lorenzo
Dall’Amico

Donier's model
for the latent

order book @ Donier's model for the latent order book



Lorenzo
Dall’Amico

Donier's model
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Presentation of the model in the infinite memory limit

Refer to [DBMB15]

atpA(X7 t) = DaxxPA(Xa t) - RA,B
OipB(Xx,t) = DOxpr(Xx,t) — Rap

It predicts the square root law of the impact:

Z(Q¢) x \/at
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Presentation of the model
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Figure: A sketch of the model
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The equations

Ask side
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Stationary solutions
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Figure: Stationary analytical solution of the book compared to the numerical simulation for
(a) 4. =0, kf, = 0.375 (b) ¢, # £y,kl, = 0.375, £, /¢, = 3.214 (c) ¢, = £, k¢, = 0.375
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Stability

—faedrle=o
7|

10!
—_— =1 100
o o kiy=0(
107 5 Eurostoxx
Avi China 101
10-1 4
<~ 0
k]
10-2 -
1073 4 -107!
-4 |
10 ~10°

107 103 102 107! 10° 10!

Figure: Study of the stability of the system
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We define the fair price p,’f as:

Latent liquidity
revealing into f o0
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Figure: Numerical study of the volatility for ¢, = £, as a function of k/,



Recap
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e The level of liquidity is mainly determined by the value of of k¢,
® When approaching the critical condition the liquidity diminishes and the

Latent liquidity

revealing into volatility consequently increases
the limit order . .- . . s
book ® As the value of k¢, diminishes the liquidity is concentrated around the origin

and the fluctuations are consequently smaller

® The critical condition happens when the overlap is of order of the market
depth
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Figure: (a) Fast execution rate, (b) Slow execution rate
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Figure: (a) Fast execution rate, (b) Slow execution rate
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The model we here presented:

Is the first to our knowledge to connect latent liquidity to the real limit order
book

Predicts the average shape of the limit order book and it is in good
agreement with real data, allowing to fit some parameters of the model

Conclusions

Predicts square root impact

Allows promising extensions to a multi-time scale version of it
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THANK YOU!



