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Background—price responses
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Price response  

measures how much the price change after time 𝛕, 
on average, conditioned on an initial buy or sell 
trade.  

Ref. J.-P. Bouchaud, Y. Gefen, M. Potters, M. Wyart. Quantitative 
Finance, 4(2), 176 (2004). 

• The price reversion is contradictory to the long-memory sign correlation.  
• To solve the paradox, a decaying quantity, i.e. an impact function, is required to reverse 

the price.

Background / Empirical results / Theoretical Model / Summary

Some questions 
• Is it possible that the price of one stock is impacted by the trades of other stocks? 
• Is it the long or short memory for the sign cross-correlation between stocks?
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Empirical results—data sets
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• Our study is based on the Trades and Quotes (TAQ) data set from 
NASDAQ stock market 

• The stocks we used are from S&P 500 index in the year 2008 

• We use the intraday data with the trading time from 9:40 to 15:50 of 
New York time 

• For a stock pair, we consider the common trading days that the two 
stocks have trades
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Empirical results——identifying the influencing and influenced stocks 
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• The calculation is based on 99 stocks from 10 economic sectors in 2008. 
• For each sector, we select the first 9 or 10 stocks with the largest average market 

capitalization. 
• The responses are normalized by

Rij(⌧)
max(|Rij(⌧)|)

Influencing stocks Influenced stocks
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Empirical results—some questions

S. Wang, Price cross-responses in correlated financial markets. Faculty of Physics, UDE. 

•  What’s the relation between the cross-response and sign 
correlators?

• How to understand the cross-responses between stocks?

• Why the active and the passive average cross-responses 
have different behaviours? 

Background / Empirical results / Theoretical Model / Summary /2515



A price impact model—setup
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Note that the price is changed 
only by the stock i itself
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Equation: ref. J.-P. Bouchaud, Y. Gefen, M. Potters, M. Wyart. Quantitative Finance, 4(2), 176 (2004). 
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The cross-response functions

The passive and active average cross-response functions

Definitions of average cross-
responses and sign correlators

According to the empirical analysis,
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A price impact model—simulations of responses
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Passive average cross-responses Active average cross-responses

Background / Empirical results / Theoretical Model / Summary

The stock i is MSFT in 2008, and the pairwise stocks j are other 30 stocks with the largest average number 
of daily trades in S&P 500 index of 2008.
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A price impact model—impact functions
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After averaging,

Gij(⌧) ! G(p)
i (⌧), G(a)

i (⌧)

The simulated impact function

Simulations of impact functionsSketch of price impacts
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The stock i is MSFT in 2008
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Summary

S. Wang, Price cross-responses in correlated financial markets. Faculty of Physics, UDE. 

• The price formation: 
• due to the interaction of market orders and limit orders, 

where the liquidity plays an important role. 

• Empirical results:  
• for cross-responses of stock pairs 
• for average cross-responses 
• the influencing and influenced stocks.  

• A price impact model: 
• an internal and a cross-impact function 
• two response components related to the cross- and the 

self-correlators, respectively 
• the comparison of empirical and simulated results 
• the internal, active and passive impact functions.
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Thank you for your attention! 
Any questions?


