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ML & DS

• New special interest group (SIG) at the ATI

• Aim: Show how ML can be useful for DS and how DS can be useful for ML

• Based on two conferences: IC Feb 2019, Fields (Toronto, but online) Sep 

2020, organised by Boumediene Hamzi (IC)

• E.g. why neural networks work, reservoir computing, controlled ODEs, 

model reduction

• Plan monthly seminar, host 3
rd

conference at ATI, and stimulate research in 

the area

• My work: 

• Linear stochastic processes to detect oscillations arxiv: 1909.10247

• Inferring value from price series (PhD Kutlwano Bashe)

 
Fig. 7.  Amplitude as a function of oscillation frequency and time. Voltage 
angle difference between North and Central England analyzed. 

 
a) Overview 

 
b) Expanded view showing the beginning of the oscillation 

 Fig. 8.  Voltage angle differences with the CE2 measurement as a reference. 

The 0.85Hz mode shape is shown for the measurement-based 
analysis and for the detailed PowerFactory model in Fig. 10 a) 
and b), respectively. Upon first inspection the measurement-
based and simulation-based mode shapes are somewhat 
different. However, more careful analysis reveals that the 
South East part of the system (SE and CE3, see Fig. 2) 
oscillates nearly in the same phase according to both the 
simulation and measurement. According to the simulation, the 
oscillations at other areas are nearly in opposite phase to the 
oscillations at South East part of the system. According to the 
measurement, as a whole, the oscillations at other parts of the 
system are also in opposite phase to the oscillations at South 
East part of the system. However, the spread in the oscillation 
angles at other areas is much larger in the measurement-based 
mode shape than in the simulation-based mode shape. As well 
as with the 0.5Hz mode shape, the oscillation amplitudes of the 

0.85Hz mode differ somewhat between the simulation and 
measurement. However, the amplitudes are affected by various 
factors in the power system, and therefore it is rather unrealistic 
to assume close consistence in the amplitudes. Especially in 
case of well-damped oscillation modes, amplitudes are small, 
leading to a poor signal-to-noise ratio and difficulties in a 
reliable analysis of measured PMU signals. 

5 Discussion 
Some differences were noted between the results of simulation-
based and measurement-based approaches of identifying the 
inter-area mode characteristics. There are several reasons for 
these differences. In the simulations, even in the case of the 
detailed model, uncertainties cannot be avoided due to the lack 
of data regarding the distribution level, including load models 
and embedded generation. Also on transmission level, the 
modeled operating points of power plants do not exactly match 
reality. This leads to slight differences in the power flow 
situation when comparing measurement and simulation results. 
In the measurement-based analysis, uncertainty of the results 
is caused to a large extent by the very small amplitude of 
oscillations during ambient conditions. When the amplitude is 
small, the oscillations are more likely to be affected by the 
underlying noise and other random excursions, leading to less 
accurate results.  

6 Conclusions and future work 
This paper presents and compares the measurement and 
simulation derived mode shapes and frequencies of the GB 
power system. The measurement-based identification of the 
modal characteristics is carried out under ambient conditions 
of the power system and the results can therefore be used to 
validate small-signal analysis results derived from dynamic 
simulation studies. 

There are always differences between the dynamic behavior of 
the real and the simulated power system. Normally, the 
simulation model is validated by comparing the transient 
behavior of the simulated and measured results. However, the 
opportunity of capturing significant system transients or 
conducting transient tests on the system is small. This paper 
focused especially on the frequency components and mode 
shapes estimated from the ambient measurements and from the 
detailed simulation model. The results indicate that more 
consistent mode characteristics between the simulation and 
measurement are achieved when the dominant mode is studied. 
For the other studied modes, there is less correlation between 
them mainly because of poor signal-to-noise ratio in the 
measurement of very small oscillation signals. 

An important future work area is to study how the 
measurement data can be used in tuning the dynamic grid 
model of the power system. A robust method with well-defined 
quality criteria for evaluating dynamic models by PMU 
measurements could be developed in addition to the subjective 
method of visual comparison of mode shapes.  
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https://arxiv.org/abs/1909.10247


AI Ethics

• Artificial Intelligence algorithms are highly likely to 
choose strategies that are regarded as unethical 
https://doi.org/10.1098/rsos.200462 (Beale, 
Battey, Davison): extreme value statistics
• ATI has a Public Policy programme dealing with

ethical foundations and a Data Ethics Group

Sciteb 思特

Discriminatory Pricing

www1.nyc.gov/assets/dca/downloads/pdf/partners/Study-of-Gender-Pricing-in-NYC.pdf

+ Improper Value Extraction - beyond present scope

Differential online pricing of insurance 
products to applicant with Muslim-
sounding name (Mohammed vs John).

https://www.thesun.co.uk/motors/5393978/insurance-race-row-john-mohammed/

Differential online pricing of toys (and 
clothes) designed to appeal to females 
rather than males

8

https://doi.org/10.1098/rsos.200462


Economic & Financial Data Analysis
• ATI has a programme on Economics & Finance, 

supported by HSBC and with some input from FCA.

• My work is focussed on 
• financial regulation to reduce systemic risk (Beale, 

Mousavi, Tucker)
• inferring value from price (KB)
• trophic analysis https://doi.org/10.1098/rsos.201138

(Sansom, Johnson, Zhou) + see Shuaib

Introduction Method and results Conclusion References Appendix

Cross border exposure network W = (wij)

Figure: 2008 Q4 7 / 23

Coverage=Equity/Assets; Equity=Assets-Liabilities

https://doi.org/10.1098/rsos.201138


My pitch to the ATI

• Directions in Data Science, New Turing fellow talk, 
https://youtu.be/uvsdpMSabLU

https://youtu.be/uvsdpMSabLU

