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Disclaimer

This material was prepared by personnel in a Sales or Trading function of Deutsche Bank AG or by its subsidiaries and/or affiliates (collectively “Deutsche Bank), and was not produced,
reviewed or edited by the Deutsche Bank Research Department. This material is not a research report and is not intended as such, it was not prepared or reviewed by the Deutsche Bank
Research Department, and the views expressed herein may differ from those of the Research Department. This material is for our clients’ informational purposes. This material should not
be construed as an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal. We are not soliciting any specific
action based on this material. It does not constitute a recommendation or take into account the particular investment objectives, financial condition or needs of individual clients. This
material, and the information contained therein, does not constitute the provision of investment advice. Deutsche Bank is not acting as your municipal advisor, swap advisor, financial
advisor or in any other advisory, agency or fiduciary capacity with respect to any transaction with you (whether or not Deutsche Bank has provided or is currently providing other services to
you on related or other matters) unless expressly agreed by Deutsche Bank in writing. Deutsche Bank may engage in transactions in a manner inconsistent with the views discussed herein.
Deutsche Bank trades or may trade as principal in the instruments (or related derivatives), and may have proprietary positions in the instruments (or related derivatives) discussed herein,
and these may be known to the author. Deutsche Bank may make a market in the instruments (or related derivatives) discussed herein. Assumptions, estimates and opinions expressed
constitute the author’s judgment as of the date of this material and are subject to change without notice. This material is based upon information that Deutsche Bank considers reliable
as of the date hereof, but Deutsche Bank does not represent that it is accurate and complete. Past performance is not necessarily indicative of future results. Forecasts are not a reliable
indicator of future performance. Sales and Trading functions are subject to additional potential conflicts of interest which the Research Department does not face, so this material should
not necessarily be considered objective or unbiased. Sales and Trading personnel are compensated in part based on the volume of transactions effected by them. Certain transactions or
securities mentioned herein, including derivative products, give rise to substantial risk, including currency and volatility risk, and are not suitable for all investors. This material is intended
for customers only and furnished for informational purposes only. Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor’'s home jurisdiction.

The distribution of this document and availability of these products and services in certain jurisdictions may be restricted by law. You may not distribute this document, in whole or in
part, without our express written permission. Deutsche Bank SPECIFICALLY DISCLAIMS ALL LIABILITY FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL OR OTHER LOSSES
OR DAMAGES INCLUDING LOSS OF PROFITS INCURRED BY YOU OR ANY THIRD PARTY THAT MAY ARISE FROM ANY RELIANCE ON THIS DOCUMENT OR FOR THE
RELIABILITY, ACCURACY, COMPLETENESS OR TIMELINESS THEREOF.

Deutsche Bank AG (“the Bank") is a joint stock corporation incorporated with limited liability in the Federal Republic of Germany. It is registered in the Commercial Register of the District
Court, Frankfurt am Main under number HRB 30 000. The Bank is authorised under German Banking Law (competent authorities: European Central Bank and the BaFin, Germany's
Federal Financial Supervisory Authority) and, in the United Kingdom, by the Prudential Regulation Authority (“PRA"). It is subject to supervision by the European Central Bank and by
the BaFin, and is subject to limited regulation in the United Kingdom by the Financial Conduct Authority and the Prudential Regulation Authority under firm reference number 150018.
Details about the extent of the Bank's authorisation and regulation by the PRA, and its regulation by the FCA, are available from the Bank on request. Deutsche Bank AG, London
Branch is registered as a branch in the register of companies for England and Wales (registration number BRO00005). Its registered address is Winchester House, 1 Great Winchester
Street, London EC2N 2DB. Copyright (© 2019 Deutsche Bank AG.
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The fertility rate

Fertility rate by year (1950 — 2014)
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The fertility rate

Fertility rate by year (1950 — 2014) Fertility rate by country (1990 — 2014)
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The temperature in Stockholm

Stockholm temperatures by year (1767 — 2016)
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Source: https://bolin.su.se/data/stockholm.
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The temperature in Stockholm
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The temperature in Stockholm (cont'd)

Moving average by season
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The mortality rate

French mortality rate by year (1816 — 2015)
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The mortality rate

French mortality rate by year (1816 — 2015) mortality rate by country (1990 — 2014)
T T T T T T T T T 10% T T T T T T T T T
France
10% USA
Japan
Russia
1% The Netherlands i
1%
& 2
< S 01% 4
2 0% £
£ ]
S S
£ £
100 pm -
100 pm
10 pm 10 pm q
L L L L L L L L L L L L L L L L L L
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 920 100
age age
Source: http://www.mortality.org.
This ds is'i ded solely for di ion purposes. /48



http://www.mortality.org

7-year old’s physical activity level

Daily activity level of 432 children
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| acknowledge: the Centre for Longitudinal Studies, Institute of Education for the use of these data; the UK Data Service for making them available; the MRC Centre of Epidemiology
for Child Health (Grant reference G0400546), Institute of Child Health, University College London for creating the accelerometer data resource which was funded by the Wellcome Trust
(grant reference 084686/Z/08/A). The institutions and funders ack ledged bear no r ibility for the analysis or interpretation of these data.
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Market impact

average signed price move post-deal (in cbps)

0.5 1 15 2 25 3 35 4 4.5 5
time post-deal (in seconds)

Source: Deutsche Bank.

+ Chart draws only a stratified subset of the full sample. Paths are signed for direction of trade.
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Market impact

market impact by currency-pair
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+ Chart draws only a stratified subset of the full sample. Paths are signed for direction of trade.

This ds is'i ded solely for di: ion purposes. 7/48




All these examples can be studied using Functional Data Analysis or FDA

This document is intended solely for discussion purposes.



The price signature Z

| define a price “signature” as:
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5(0) = 7 Z Gndn(Pe,+5 — Pt,); for § € [-4,4].
n

It is the volume weighted (q), trade direction adjusted (d), average price movement, over an
interval (&) centred around the point of trading (t).
e it can be calculated over any and multiple subsets for comparison

. by currency pair, by venue, by order size, etc

. by time of the day, by trader / user, etc

e it can be applied more generally
. to quotes, to rejects, to hypothetical backtest trading signals, etc

. to construct volume signatures, spread signatures, liquidity or activity signatures, etc
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Statistical properties of signatures

Assume a simple model (a) price follows a random walk with variance o2, (b) periodic trades at

frequency A, (c) stochastic trade sign and size

Then, the signature variance over N trades and for a horizon ¢ is given by:

ouq+2 o2

v0) = 0 2 +m(u§¢1(M=5)+(1—uff)wpd(/\/l,é))
02 0f2¥ 2 2
2 (0 (M.) + (L 131 (M),
q

where M = |§/A] A N, and

p=

INM(26 — A(M + 1)) + tM(M + 1)(2MA + A — 36)
%(M,é)z{ ( ( ) ( o

NS 5+NA _ (ptDA M+1 A(N M)+s 24
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Under the “noise trader” null-hypothesis, the signature variance is a function of
e signature horizon vs trading frequency (up to § < A the simple “v/ T" rule applies)

e properties of the trading strategy (i.e. average and serial correlation of trade sign; amounts)
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. is my momentum signal stronger in USDMXN than in USDZAR?

... is the market impact | incur across venues the same?

Different from the “usual” statistics, this involves inference of functions or curves — FDA provides
the statistical foundations to answer such questions.

Ramsay and Dalzell (1991), Ramsay and Silverman (1997) pioneers of the contemporary literature.
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To illustrate — in its simplest form — FDA calculates quantities like:

K
SSH(0) = Z Ny (Sk(6) — S(8))?, (between group variation),
k=1
and
K N
SSE(5) = ZZ(S,S")((S) — 5,(6))? (within group variation).
k=1 n=1

An example of a test for equality of functions (i.e. signatures), is the globalised F test:

_ N—K [ SSH(6)

Trc = 1 SSE(3) dd ~ ax? approximately,

(developed by Zhang and Liang, 2014).
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... where

N—-—K-2
(K- 1)(N—K)

2(K = 1)(N = K)?

_5 ®2 _
a=yd tr(v&4) and b=2¢ (N—K 2y

tr(72?),

and v¢(81,02) = v(61,62)//7(61, 01)7(62, 02), v¥2(61,02) = f7(51, u)y(u, 02)du, and estimates
for v functions can be obtained as:

K N
006 = e 2D (s01) — S0 (52) - Su(62))
— (N-—K)N-K+1) > m 2tr(7%2)
v = WoK-DW - K+ 2 (” &) - N—K+1)’
. (N — K) o 12(3)
"0 = WoKk-DI K1) (trh@ )= NK)’

where N = 3", Ni. See, e.g., Horvath and Kokoszka (2012), Zhang (2014) for further details.
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Non-parametric resampling approach Z

Standard FDA does not apply straight “out of the box" to signature analysis . ..

1 _
S0) =7 Z Gndn(Py5 — Py,),  for & € [=4,0].

. volume weighting (gn)
. “mechanical” dependence across price paths, depending on signature horizon (Py, 1)
. trade sign adjustment of price paths (d,)

| explore resampling methods to obtain accurate confidence bounds & p-values

e stationary bootstrap (Politis and Romano, 1994) works well ...

e but it doesn't make full use of known signature dependence structure

This document is intended solely for discussion purposes. 22/48
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e Aggregation. Traders in the FX market routinely place liquidity providers (LPs) in competition
for their flow

e Winner's curse. Because “true” price is unobserved and the LPs are unaware of competitors'’
prices, the more LPs in the aggregator, the stronger the adverse selection on deals won

e Last look. Protective mechanism used by the LP to mitigate adverse selection / avoid outright
arbitrage by rejecting trade requests on stale or otherwise inaccurate quotes.

e Prisoner’s dilemma. Externalising LP creates impact that adversely impacts internalising LP.

When mixing them in aggregation process, all LPs may externalise and making everyone worse
off.

e Efficient execution. Select a moderate number of LPs (say 5, not 50), trade full amount, and do
not mix internalisers and externalisers.

See Oomen (2017a,b), and Butz and Oomen (2018) for further details.

This document is intended solely for discussion purposes. 27 /48



Signature case studies

This document is intended solely for discussion

pur|

poses.



Case-study | : Aggregation versus LP exclusivity Z

A trader executes using an aggregator with multiple LPs

This document is intended solely for discussion purposes. 29 /48



Case-study | : Aggregation versus LP exclusivity Z

A trader executes using an aggregator with multiple LPs but ...
e trade request rejects complicate the workflow
e addition of LPs has meant spreads are gradually widening out

They are open to a radical change or experiment to improve matters.

This document is intended solely for discussion purposes. 29 /48



Case-study | : Aggregation versus LP exclusivity Z

A trader executes using an aggregator with multiple LPs but ...
e trade request rejects complicate the workflow
e addition of LPs has meant spreads are gradually widening out

They are open to a radical change or experiment to improve matters.

DB proposes a “firm"” feed and tighter spreads than what the trader receives in aggregate across
all LPs, on the basis that they become the trader’s exclusive liquidity partner.

This document is intended solely for discussion purposes. 29 /48



Case-study | : Aggregation versus LP exclusivity Z

A trader executes using an aggregator with multiple LPs but ...
e trade request rejects complicate the workflow
e addition of LPs has meant spreads are gradually widening out

They are open to a radical change or experiment to improve matters.

DB proposes a “firm"” feed and tighter spreads than what the trader receives in aggregate across
all LPs, on the basis that they become the trader’s exclusive liquidity partner.

. trader believes the flow at source is latency sensitive and directional

... DB believes the flow is benign at source, but that the aggregator design is the issue
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Epilogue

Trader adopts the exclusive feed

(with backup LP for resilience)

v’ improved trader experience

. response time |

. rejects X

. spreads |

. costs |

. workflow simplification 1

v’ improved LP experience
. volume 1
. winner’s curse X

. prisoner’s dilemma X

aggregator  exclusivity

Trader's execution setup

# LPs >5 1

externalisers probably no

stack sweep yes N/A
DB liquidity configuration

nominal spread 1.2 0.3

response time 100ms 1Ims

reject rate ~ 10% 0.0%
Trader’s transaction costs

observed spread 0.5 0.3

effective spread > 0.5 0.3

Note: figures are for illustrative purposes only.
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A trader executes using an aggregator with 7 LPs but is unsure it's working well.
e mixed experience on selected execution (impact, reject rates)

e regularly speaks with LPs' sales representatives about the liquidity offering, but can't quite
identify (whether there is) an issue

A quantitative data-driven analysis is conducted using an anonymised trade set

This document is intended solely for discussion purposes. 32/48
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LP 4 0.1% 0.2% 73.6% ~ ~
LP 5 0.0% 0.0% 9.8% 17.5% ~

LP 6 0.0% 0.0% 28.7% 39.4% 79.2%
LP 7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

This document is intended solely for discussion purposes. 34 /48



Case-study Il : Consistency of LP risk management style

Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by LP?

LP 1 LP 2 LP 3 LP 4 LP5  LP6 P
LP 1 ~ # # #
LP2  40.8% # - 4 # #
LP3  00%  00% ~ ~ ~ #
LP4  01%  02%  73.6% ~ ~ #
LP5  00% 00%  98%  17.5% ~ #
LP6  00%  00% 287%  39.4%  79.2% #
LP7  00%  00%  00% 0.0% 00%  0.0%

This document is intended solely for discussion purposes.

34 /48



Case-study Il : Consistency of LP risk management style

Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by LP?

LP 1 LP 2 LP 3 LP 4 LP 5 LP 6 P
LP 1 ~ # # #
LP2  40.8% # # # # #
LP 3 0.0% 0.0% ~ ~ ~ #
LP 4 0.1% 0.2% 73.6% = = #*
LP 5 0.0% 0.0% 9.8% 17.5% = #*
LP 6 0.0% 0.0% 28.7% 39.4% 79.2% #
LP 7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

This document is intended solely for discussion purposes.

34 /48



Case-study Il : Consistency of LP risk management style Z

micro signature by LP groups

0 T T

Natural classification into:
a) passive internalisers,

b) impatient internalisers,

signature $(6) (in chps)

c) aggressive internalisers or externalisers

(as discussed in Butz and Oomen, 2018)

-120 | = passive internaliser =
= impatient internaliser
aggressive internaliser / externaliser
140 . . . . I
5 10 15 20 25 30

signature horizon § (in seconds)
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Case-study Il : Consistency of LP risk management style Z

Is the LP classification stable over time? Apply FDA on LP group signatures across a split sample.

1st half of sample 2nd half of sample

LP12 LP36 LP7 LP12 LP36 LP7
. LP12 # # ~ # +
2 LP36 06% # # ~ #
5 \py 0.0%  0.0% # # ~
. LP12 739% 09% 00% # #
2 P36 00% 455% 0.1% 0.1% #
E LP7  00% 00% 844% 0.0%  0.1%
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Case-study Il : Consistency of LP risk management style

signatures over split sample

signature S(d) (in cbps)

passive internaliser (1st half)
== impatient internaliser (1st half)

aggressive internaliser / externaliser (1st half)

-120 - = = passive internaliser (2nd half) B

= = impatient internaliser (2nd half)

= = aggressive internaliser / externaliser (2nd half)

140 I I I I |

5 10 15 20 25 30
signature horizon § (in seconds)
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Epilogue Z

Trader reduces # of LPs and intensifies relationship with passive internalisers
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Epilogue

Trader reduces # of LPs and intensifies relationship with passive internalisers
v" reducing post-deal impact
v" reducing direct and indirect execution costs

v' simplifying the liquidity pool, reducing overheads
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Case-study Il : Monitoring of aggregator performance Z

A trader runs the following 9-week experiment:

e aggregator composition unchanged for 7 of 9 weeks (largely internalising LPs)

a candidate externalising LP is added for 2 of 9 weeks

LPs unaware of experiment, or the timing of it

on completion, all LPs asked to evaluate the trader’s flow week-by-week

Let's calculate the price signatures week-by-week ...

This document is intended solely for discussion purposes. 39 /48



Case-study Il : Monitoring of aggregator performance

signature S(0) (in cbps)
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signature S(0) (in cbps)
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average S~
- —— —with externaliser added (week 8 & 9) RS 1
average
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macro signature

post-deal micro signature by week
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signature S(6) (in cbps)
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Case-study Il : Monitoring of aggregator performance Z

Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
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Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1

Week 1

Week 2 70.6%
Week 3 41.2%
Week 4  93.6%
Week 5 59.1%
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Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1 Week 2
Week 1 ~
Week 2 70.6%
Week 3 41.2% 38.0%
Week 4 93.6% 94.2%
Week 5 59.1% 48.0%
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Week 7 63.7% 31.3%
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Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1 Week 2 Week 3
Week 1 = ~
Week 2 70.6% ~
Week 3 41.2% 38.0%
Week 4 93.6% 94.2% 43.5%
Week 5 59.1% 48.0% 85.6%
Week 6 90.1% 69.9% 68.4%
Week 7 63.7% 31.3% 47.6%
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Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1  Week 2 Week 3 Week 4
Week 1 ~ = ~
Week 2 70.6% ~
Week 3 41.2% 38.0%
Week 4 93.6% 94.2% 43.5%
Week 5 59.1% 48.0% 85.6% 51.8%
Week 6 90.1% 69.9% 68.4% 88.2%
Week 7 63.7% 31.3% 47.6% 49.5%
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Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1  Week 2 Week 3 Week 4 Week 5

Week 1 ~ ~ ~ =
Week 2 70.6% R~ ~ ~
Week 3 41.2%  38.0% R~ ~
Week 4 93.6% 94.2% 43.5% ~
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Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1  Week 2 Week 3 Week 4 Week 5 Week 6

Week 1 ~ ~ ~ R~ =
Week 2 70.6% R~ R~ ~ ~
Week 3 41.2% 38.0% ~ ~ ~
Week 4 93.6% 94.2% 43.5% ~ ~
Week 5 59.1% 48.0% 85.6% 51.8% ~
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Case-study Il : Monitoring of aggregator performance Z

Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1  Week 2 Week 3 Week 4 Week5 Week 6 Week?7

Week 1 ~ ~ ~ ~ R~ =
Week 2 70.6% R~ ~ ~ ~
Week 3 41.2% 38.0% ~ ~ ~
Week 4 93.6% 94.2% 43.5% ~ ~
Week 5 59.1% 48.0% 85.6% 51.8% ~

Week 6 90.1% 69.9% 68.4% 88.2% 88.5%
Week 7 63.7% 31.3% 47.6% 49.5% 62.3% 87.1%
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Case-study Il : Monitoring of aggregator performance Z

Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1  Week 2 Week 3 Week 4 Week5 Week6 Week7 Week 8

Week 1 ~ R~ = ~ ~ ~ +
Week 2 70.6% ~ R~ S ~ £
Week 3 41.2%  38.0% ~ ~ ~ #
Week 4 93.6%  94.2%  43.5% ~ ~ #
Week 5 59.1%  48.0%  85.6%  51.8% R #
Week 6 90.1%  69.9%  68.4%  882%  88.5% ~ +
Week 7 63.7% 31.3% 47.6% 49.5% 62.3% 87.1% #

Week 8 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Case-study Il : Monitoring of aggregator performance Z

Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1  Week 2 Week 3 Week 4 Week5 Week6 Week7 Week8 Week 9

Week 1 = ~ = =) ~ ~ # +
Week 2 70.6% ~ ~ ~ ~ ~ + +
Week 3 41.2% 38.0% ~ ~ ~ + #
Week 4 93.6%  94.2%  43.5% ~ ~ £ £
Week 5 59.1% 48.0% 85.6% 51.8% ~ # #
Week 6 90.1% 69.9% 68.4% 88.2% 88.5% ~ # #
Week 7 63.7% 31.3% 47.6% 49.5% 62.3% 87.1% # #

Q
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Apply FDA on the pair-wise micro signatures . ..does post-deal impact vary by week?

Week 1  Week 2 Week 3 Week 4 Week5 Week6 Week7 Week8 Week 9

Week 1 = = = = ~ =~ # +
Week 2 70.6% ~ ~ ~ ~ ~ + +
Week 3 41.2% 38.0% ~ ~ ~ ~~ £ +
Week 4  93.6%  94.2%  43.5% ~ ~ ~ + £
Week 5 59.1% 48.0% 85.6% 51.8% = # #
Week 6 90.1% 69.9% 68.4% 88.2% 88.5% # #
Week 7 63.7% 31.3% 47.6% 49.5% 62.3% 87.1% # #

Q

Week 8 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Week 9 1.1% 1.8% 0.1% 1.5% 0.3% 1.2% 0.6% 9.4%
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Case-study Il : Monitoring of aggregator performance

p-value for equality between week 1 & 2 p-value for equality between week 1 & 9
1 06 T
— point-wise F test
0.9 — L2-norm test
05 — F-type test
08 global-F test
0.7
0.4 4
0.6
g g
E 05 E 03 1
& Y
0.4
0.2 1
03
02 point-wise F test 7 |
— L2-norm test ot
01 — F-type test B
—— global-F test
0 Il Il Il Il Il 0 —/F‘-', Il I I
0 5 10 15 20 25 30 0 5 10 15 20 25 30
signature horizon § (in seconds) signature horizon ¢ (in seconds)
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Case-study Il : Monitoring of aggregator performance

p-value for equality between week 8 & 9 p-value for equality between week 2 & 7
1 T 1 T
— point-wise F test — point-wise F test
09 — L2-norm test 7 0.9 — L2-norm test 7
— F-type test — F-type test
08 global-F test B 08 global-F test
0.7 1 0.7
0.6 q 0.6
g g
E 05 4 Eos
E=Y f=Y
0.4 b 04
03 1 03
0.2 0.2
0.1 = 0.1
o I h I I I 0 I I I I I
0 5 10 15 20 25 30 0 5 10 15 20 25 30
signature horizon § (in seconds) signature horizon ¢ (in seconds)
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Case-study Il : Monitoring of aggregator performance Z

micro signature by regime

e FDA indicates large & statistically significant
impact on post-deal impacts associated with
introduction of externaliser

-20 [

-30 [

signature S(8) (in cbps)

-50 [~

-60 [~

internalisers only (week 1 -7)

= with externaliser added (week 8 & 9)

70 . . . .

5 10 15 20 25 30
signature horizon & (in seconds)
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Case-study Il : Monitoring of aggregator performance Z

signature S(8) (in cbps)

-20 [

-30 [

-40

-50

-60

-70

micro signature by regime

internalisers only (week 1 -7)
= with externaliser added (week 8 & 9)

e FDA indicates large & statistically significant
impact on post-deal impacts associated with
introduction of externaliser

S | e if maintained, would give rise to “prisoner’s
dilemma" where both the trader and the LPs
are worse off (see Oomen, 2017a, for more
details)

\ .
5 10 15 20
signature horizon § (in seconds)

This document is intended solely for discussion purposes. 44 /48



Case-study Il : Monitoring of aggregator performance Z

What if the trader had not informed the LPs about the experiment?
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Case-study Il : Monitoring of aggregator performance Z

What if the trader had not informed the LPs about the experiment?

What if an LP doesn't inform the trader that they'll switch their risk management style from
internalisation to externalisation?

FDA can be used to check for structural breaks in the signatures.
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Case-study Il : Monitoring of aggregator performance Z

breakpoint detection test

test statistic  ©  maximum point

e The trader executes >15,000 trades with LPs
over a 9 week period.

break-point test statistic

week #
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Case-study Il : Monitoring of aggregator performance Z

break-point test statistic

breakpoint detection test

test statistic  ©  maximum point

e The trader executes >15,000 trades with LPs
over a 9 week period.

e A break is identified 83 trades or 233 minutes
after the actual break!
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Epilogue Z

Candidate externaliser LP was not admitted to the pool, and everyone lived happily ever after ...
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Thank you for your attention!

Note: the paper is now published in Quantitative Finance, 19 (5), 733 — 761
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