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HYDR

RusHydro is the biggest Russian hydro-generating company and the second biggest in 
the world in terms of installed capacity.

HYDR is referred to be the blue chip. During September, 2010 :

 on average 18100 orders arrived daily, 

 2 billion stocks daily were bought and sold,

 $2.1 billion turnover for a month. 

 Totally 16892 market participants appeared to trade.



1

10

100

1 000

10 000

0,0000 0,0000 0,0001 0,0010 0,0100 0,1000 1,0000 10,0000

Agents orders volume to total volume of orders arrived, %

A
ge

n
ts n

u
m

b
e

r o
f o

rd
e

rs p
e

r d
ay

Market microstructure : primary analysis

Scatter plot on September, 22, 2010

Which one is correct?



Agents 

type 

Number of agents 

(% of total) 

Average orders 

intensity per 

agent per day 

Average share of 

orders generated 

per agent per day 

Total share of 

orders generated 

per cluster 

HFT 16 (0,09%) 336,5 2,03% 32,45% 

SHFT 69 (0,41%) 59,8 0,11% 7,30% 

LLT 4 (0,02%) 9,5 1,52% 6,08% 

SMT 16803 (99,48%) 0,5 0,003% 54,16% 

 

HYDR: market microstructure map



Techniques applied

• Agents clusters modeling

• Econometrics for decision making functions

For order placement:

– Linear regressions for HFTs and SHFTs,

– Logit regressions for LLTs

• Monte-Carlo simulation

– Exponential, Cauchy, Log-normal distributions.

– Gaussian copula



Order parameters : HFTs and SHFTs
• Dividing day session into subsessions;
• Using AR-processes to imitate order placement intensity
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Order parameters: LLTs

• Logistic regression for decision on order placement, 
• Linear regression for price-quantity order parameters
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Simulation Engine



Model results comparing to real world market

Real world market: September, 7, 2010 18:45

Model: one trade session, 18:45



Model results comparing to real world market

Price dynamics



What’s next?

• Detailing clusters,

• Turn from sub clusters to agents level, 

• Implementing direct agents interaction,

• Further decision making functions calibration…



Thank you!

Questions?

efremova@prognoz.ru
permwinterschool.ru 

mailto:efremova@prognoz.ru

