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Figure 8:  Risk Firewall

short at various points in the supply chain. For example, an oil
refinery is naturally long crack-spread (the spread price
between crude oil and refined end products). Conversely, the
same refiner may be short the crack spread during periods of
plant maintenance if they have off-takers with annual
contracts. The refiner’s profitability is directly correlated to this
pricing differential and they typically wish to hedge exposure
to this spread. Buying or selling this spread can lock-in some
guaranteed revenues so a spread algorithm that monitors
crack spreads for forward delivery periods and optimises
trading would be of interest.

Spread Trading
Similarly, a power distribution company is typically short

the spark-spread and dark-spread assuming they are sourcing
gas- and coal-fired power, respectively. They will wish to hedge
this exposure based on demand forecasts. Many power utilities
are now vertically integrated in that they operate both
generation and supply companies. However, they are unlikely
to be in perfect balance and will wish to trade any imbalance
in their assets. A spark-spread trading algorithm (Figure 7) will
monitor spreads versus the moving average of standard
deviation (or Bollinger) bands. This can be parameterised to
trade around a long or short set-point across multiple spreads
or to trade flat if the trading is discretionary.

Risk Management
As mentioned earlier, risk management is another excellent

fit for programmatic modelling. A Risk Framework can
continuously assess the exposure of open positions throughout
the trade lifecycle and across different slices of a portfolio. In

the risk firewall example (Figure 8) every trade signal
generated programmatically is assessed against pre-defined
limits before a trade order is generated. This ensures that a new
order will not breach pre-determined limits by trader,
counterpart, book, etc.

The same trade and the portfolio to which it is booked can be
monitored post-trade as an open position. Any threshold breach
will immediately generate an alert. Depending on the severity of
the breach, the alert can be sent to the trader, head of desk or
risk manager to warn of unauthorised risk exposure. Limit
breaches can also trigger other workflow actions, e.g., a stop-loss
trade. The risk framework should record and archive any breach
event for historical analysis and auditing purposes. Another risk
use case is auto-hedging. For example, many structured energy
deals are long-term which creates residual exposures to foreign
exchange or interest rates. The risk logic can be used to buy FX
and bond instruments to hedge these exposures.

Smart Order Routing 
Energy traders now have a choice of execution venues for

many traded products. This expands the possibilities open to
traders but requires them to explore more permutations in
order to determine the best execution strategy. This is an ideal
application for a smart order routing sweep algorithm such as
the one illustrated in Figure 9. This monitors or ‘sweeps’ the
pricing and market depth available from alternate trading
venues and determines the best execution strategy which is
often to split the order over more than one venue to capture
the best bids/offers from each.

In markets where trade depth is irregular or even absent
further out on the price curve, a similar approach can be used

Figure 7:  Spread Trading
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to monitor venues and seek out liquidity by synthesising the
illiquid contract with combinations of adjacent or similar
instruments. As an example, assume that a participant is short
baseload power for Q4 2011 and there is no offer for this
calendar period. The long trade required could be synthesised
by buying Cal 2011 and selling Q1, Q2 and Q3 2011.

Internal Market Crossing
Many buy-side energy companies own assets throughout the

supply chain from upstream production through distribution,
storage and supply. Whilst some own assets in all parts of the
chain, they are unlikely to have perfect symmetry in terms of
asset scale and location. For example, a company which
operates nuclear power stations might also own a power
supply company. The power production level is quite
predictable but the demand will vary to create an imbalance
that must be traded within the market. This same company
might also own a mix of gas-fired generators plus gas
production and storage assets. Integrated asset owners have to
monitor long and short positions at each supply/demand point
in the value chain and decide how, when and where to
monetise these assets.

If the supply and demand sides of all these assets are traded
in isolation, the firm incurs trading fees, credit risk (or clearing
fees) and the cost of buy-sell spreads. These can be avoided if
an internal market is formed to cross the supply-demand
imbalances. This has additional benefits such as keeping
sensitive production information confidential. It also allows
companies to concentrate their trading domain expertise in
one central team.

To achieve the most profitable operating strategy, assets

must be optimised versus the market. In volatile trading
conditions, mid-merit generation assets could be operating
with variable costs per MWh which exceed the spot buy-price.
If the asset is flexible, the operator might elect to shut the
generator down and buy the power in the market. In order to
make this decision, companies must monitor their asset
supply/demand levels and external market prices in real-time.
A PTRM platform can model the asset topology, monitor asset
production (Figure 10) and market prices to drive internal
market trading rules. 

Another example is shipping logistics. Oil majors are
continuously moving hundreds of large crude and LNG cargos.
Their traders survey the markets to spot freight and location
arbitrages that they can exploit by re-routing cargos. In this
instance, the logistics of shipping is being driven by trading
arbitrage opportunities. By re-routing they are creating new
long and short physical positions that can then be traded for
profit. This can only be fully achieved if trading is at the nexus
of the operation process.

Is Programmatic Trading Too Risky?
Whenever there is a spectacular failure in trading strategy,

there is no shortage of press coverage. Within the last couple of
years, traded market commentators have posed the question:
“can programmatic trading amplify exposures when markets
move against a strategy-based portfolio?” It is certainly true
that if a poorly developed black-box algorithm is allowed to
run unmonitored and uncontrolled, large P&L trading losses
could result. However, the same can be said of any poorly
constructed and monitored portfolio, including those built on
manually executed trades. It is noteworthy that all of the
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large-scale energy trading failures from ENRON to Amaranth
and SEM Group were all the consequence of investment
decisions that were manually derived and executed.

From a PTRM perspective, automated trading is balanced by
real-time risk assessment and control. Within a PTRM
platform, trading and risk should be seen as two sides of the
same coin. Any and all positions generated programmatically
can be monitored in real-time if the platform has a robust risk
framework. Each trade generated by the Correlation Engine can
be assessed against predefined limits as described earlier in the
risk assessment use case.

Thorough back-testing of new algorithms against time-
sequenced historical data will also mitigate the possibility of
exposure from programmatic trading. Hence a PTRM platform
must have the capability to store event streams and replay
these streams in a test environment.

Ultimately, effective risk control can only be achieved if the
business gives a mandate to a risk management team with a
clear risk policy that is independent of the trading
organisation. This must be underpinned by rigorous risk
procedures which are managed through continuous risk
assessment. Properly implemented, a PTRM platform will do
precisely this and will actually help to reduce market risk
compared with manual trading and risk practices.

The End of the Human Trader?
In short, most definitely not. The significance of PTRM

relative to traditional methods of execution needs to be kept in
context – PTRM algorithms are essentially automated trading
tools that drive increased productivity in trading operations.
Effectively implemented, PTRM can enhance profitability whilst
mitigating downside market risk. However, it should be evident
that the algorithms driving PTRM are only as good as the
trader/programmer who creates them. Moreover, PTRM cannot
replace human elements in many key trading activities such as
structuring origination contracts and voice-brokered OTCs.

Human traders are also essential in the PTRM supervision
role, especially when markets are volatile and reactive to
external price shocks. Most PTRM algorithms are mean-
reverting or trend-following and cannot be easily programmed
to respond to price spikes caused by short-term supply/demand
imbalances (e.g. the failure of large generation plant or
surprise oil inventory data) or longer-term jumps caused by
military conflict or global recession.

The beauty of employing a PTRM platform is that it can
relieve traders of the time-consuming recurrent trading
activities and gives them more time to focus on P&L
enhancement through crafting more complex, higher value
deal structures. It also allows them time to monitor algorithms
and act on step-changes in market characteristics.

Conclusions
PTRM has already made significant in-roads into energy

commodities markets and, despite issues with credit, liquidity
and fungability, it continues to do so. There is a misconception
that PTRM is only relevant for high frequency traded markets.
However, a flexible, well integrated PTRM solution can improve
trade performance by seeking out liquidity in thin markets.
Connectivity is critical. Users need seamless trade flow via an
integrated framework that provides access to dispersed liquidity
by routing orders to alternative exchanges or OTC venues.

PTRM platforms can deliver complex trading algorithms on
multiple venues. They also offer many Use Cases that are far
less exotic yet offer good opportunities to enhance profitability.
PTRM can be effective in simply managing limit orders or
submitting physical notifications – a natural starting point for
new users. Equally, a PTRM platform has to offer the capacity
and scalability to support a trading organisation as demands
increase. Organisations typically evolve their programmatic
trading to embrace spread trading and other more complex
algorithms across multiple execution venues.

Trade automation should lead to less risk not more.
Computers are not prone to manual trading errors such as
confusing a buy with a sell or adding an extra zero to the trade
quantity. They also react far faster than a ‘Point-and-Click’
trader to capture best bids and offers. PTRM solutions will also
execute stop-loss or auto-hedge trades to minimise exposure to
adverse market movements. The key to risk mitigation is the
provision of a risk framework that will allow risk managers to
limit manage trading algorithms in real-time.

A PTRM solution is only as good as the trading strategies and
risk procedures that are deployed. They can enhance trading
productivity and profitability but rigorous testing and human
supervision of the algorithms in operation is essential. 

Anecdotal evidence suggests that the majority of energy
trading groups have deployed a PTRM solution or plan to do
so within the next year. As we have seen in the financial
securities markets, the main catalyst for PTRM adoption is
competition. PT is established in oil markets and early
adopters in gas and power are now reaping the benefits.
‘Point-and-Click’ power traders are seeing best bids and offers
disappear off their screens before they can commit to them.
This is a sure sign that they are losing out to faster algorithms.
The energy PTRM ‘arms race’ has commenced ...  •
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