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Questions

• Do order imbalance and returns respond to announcements in a 
way that correctly reflects the news component?

• Is there an increase in information asymmetry subsequent to 
announcements?

• Is there information leakage evident in the EUA market?

• What is the speed of  adjustment?
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I.Overview of EUA Futures

Table 1.1 Summary statistics for EUA futures
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I.Overview of EUA Futures
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Figure 1.1 Equidistant 1-minute prices of  EUA futures
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I.Overview of EUA Futures
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Figure 1.2 Equidistant 1-minute returns of  EUA futures
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I.Overview of EUA Futures
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Figure 1.3 Equidistant 1-minute volume of  EUA futures
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I.Overview of EUA Futures
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Figure 1.4 Equidistant 1-minute bid-ask spread of  EUA futures
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I.Overview of EUA Futures
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Figure 1.5 Equidistant 1-minute no. of  ticks of  EUA futures
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II. Informational Assimilation

Table 2.1 Brief  description of  macroeconomic announcements
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II. Informational Assimilation

• Methodology: 

• Following Balduzzi (2001), we [1] regress the changes of  trade 
variables on the the announcements for different time relative to 
the release of  the news, and [2] calculate the ratio of  trade 
variables on announcement days to non-announcement days. Our 
trade variables include: prices, volumes, bid-ask spreads, and no. 
of  ticks. [3] We also intuitively illustrate the market’s 
responsiveness to announcements.

• Our news is defined as the standardised surprise of  
macroeconomic announcements:

Sit = (newsit − forecastit ) /σ i
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II. Informational Assimilation

• Price Change: (Pt
τ − Pt

−5 ) / Pt
−5 = β0,i

τ + β1,i
τ Sit + eit

Table 2.2 Price change to macroeconomic news
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II. Informational Assimilation

• Price Change:

sqreti
τ = ( 1

Ta
sqretita

τ

ta=1

Ta

∑ ) / ( 1
Tna

sqretitna
τ

tna=1

Tna

∑ )

Table 2.3 Ratio of  mean square returns of  announcement to non-announcement days 
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II. Informational Assimilation

• Volume:
volumei

τ = ( 1
Ta

volumeita
τ

ta=1

Ta

∑ ) / ( 1
Tna

volumeitna
τ

tna=1

Tna

∑ )

Table 2.4 Ratio of  mean volume of  announcement to non-announcement days 
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II. Informational Assimilation

• Bid-ask spread:

BAspreadi
τ = ( 1

Ta
BAspreadita

τ

ta=1

Ta

∑ ) / ( 1
Tna

BAspreaditna
τ

tna=1

Tna

∑ )

Table 2.5 Ratio of  mean bid-ask spread of  announcement to non-announcement days 
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II. Informational Assimilation

• No. of  ticks:

nTicksi
τ = ( 1

Ta
nTicksita

τ

ta=1

Ta

∑ ) / ( 1
Tna

nTicksitna
τ

tna=1

Tna

∑ )

Table 2.6 Ratio of  mean bid-ask spread of  announcement to non-announcement days 
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II. Informational Assimilation

Table 2.7 Brief  description of  verified emission announcements

• We follow Schmidt and Werner (2011) and examine the EUA futures movements in respond 
to verified emission announcements.
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II. Informational Assimilation

Figure 2.1 Volatility responsiveness to verified emission announcements
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II. Informational Assimilation

Figure 2.2 Volume responsiveness to verified emission announcements
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II. Informational Assimilation

Figure 2.3 Bid-ask spread responsiveness to verified emission announcements
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II. Informational Assimilation

Figure 2.4 No. of  ticks responsiveness to verified emission announcements
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III. Intraday Seasonality
• Similarly to previous findings, we also find intraday seasonality evident in the EUA futures market.
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Figure 3.1 Intraday seasonality of  one-minute absolute return
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III. Intraday Seasonality

Figure 3.2 Intraday seasonality of  one-minute volume
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III. Intraday Seasonality

Figure 3.3 Intraday seasonality of  one-minute bid-ask spread
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III. Intraday Seasonality

Figure 3.4 Intraday seasonality of  one-minute no. of  ticks
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III. Intraday Seasonality

• To adjust for intraday seasonality, we employ the deterministic function of  the time of  the 
day suggested by Tsay (2005).

xi =
zi
f ti( )

O(ti ) =
ti − 34200

0

⎧
⎨
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C(ti ) =
57600 − ti

0

⎧
⎨
⎪

⎩⎪
o(ti ) =O(ti ) /10000
c(ti ) = C(ti ) /10000

ln(zi ) = β0 + β1o(ti )+ β2c(ti )+ ei
êi = ln(zi )− β̂0 − β̂1o(ti )− β̂2c(ti )
x̂i = e

êi
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Figure 3.5 Intraday seasonality of  volume & filtered volume
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III. Intraday Seasonality

• However, Tsay’s method is not applicable to filter the number of  ticks, and it is less desirable 
to absolute returns and bid-ask spread. We follow Martens et al. (2002):

xt ,k =
zt ,k
fk

• Using filtered trading variables, we get the similar results.
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• We found that:

• information asymmetry increases in response to announcements;

• there is evidence of  information leakages in the EUA futures market;

• the speed of  adjustment to new information varies in terms of  the type of  information, but 
generally does not exceed the 90 minutes window around release;

• trading variables respond to some announcements in the opposite direction as we expect;

• Our findings are compared to those of  Balduzzi et al. (2001) and of  Conrad et al. (2012). We 
found similar patterns in EU ETS market to well-established markets studied by Balduzzi et 
al. (2001), however, less significantly and consistently. We came up with different conclusions 
from Conrad et al. (2012) in that adjustment directions might not be all consistent, as well as 
evidence of  information leakage in EU ETS market.

Conclusion
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Thank you.
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