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EDITORIAL

D

ear Readers,

The Fall 2015 issue of Argo magazine represents an important
step in the life-cycle of the newsletter. It marks two years of publications indeed, that have touched several topics in the financial fields,
from the collateral management to the most advanced models in
derivative pricing, passing through the ultimate news in regulation.
We really hope to keep going on in this direction in the next years.
The magazine starts with an interesting review in the
Banking & Finance section.

Antonio Castagna and Michele

Bonollo introduce the recent BCBS paper containing a deep
review of the CVA capital charge.

In the article, they

highlight

new

the

main

features

of

this

framework

to-

gether with the identification of some potential drawbacks.
In the Energy and Commodity Finance part, another interesting contribution by Hilary Till is presented.
the focus is on oil market:

This time

the author argues that, dur-

ing some particular periods of time, the OPEC spare capacity is the most important factor for driving oil prices.
We conclude as usual by encouraging the submission of
contributions for the next issues of Argo in order to improve each time this newsletter.

Detailed information about

the process is indicated at the beginning.

New and challeng-

ing articles are upcoming with the next releases indeed.
Enjoy your reading!
Antonio Castagna
Andrea Roncoroni
Luca Olivo

Fall 2015
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The Revision to the
CVA Capital Charge by
the Basel Committee
Short Review and some critical Issues

With the recent BCBS paper no.325 a new
consultative session started, concerning
a deep review to the CVA capital charge,
that was introduced with the CRR (Basel
3) regulation. This revision aims to improve the CVA calculation with respect to
the forthcoming fundamental review of
trading book (FRTB), and to have a more
risk sensitive approach for the standard
approach. Nevertheless, in this first formulation some points are not well clarified or solved. In this article a short
review is presented, focusing on some
highlights about the new framework together with the identification of some
drawbacks of the suggested new set up.

• Some building blocks, e.g. risk sources to be
faced by the banks with their own capitals,
were still forgotten.
• Some discrepancies (or arbitrage tricks) were
not removed. More explicitly, the inclusion of
a position in the banking book vs. the trading
book or its asset type (e.g. bond vs derivative) allowed some “unfair” differences in the capital
requirement calculation.
For this reason the Basel 2.5 and Basel 3 regulations attempted to solve the above issues by
introducing the new IRC (Incremental Risk Charge)
and CVA (Credit Value Adjustment) building blocks.
See [2], [3], [4] and [5].
The IRC, mainly for the bond positions, implies
a capital charge for the downgrade and default
risk. The CVA requires a capital requirement for
the positions in OTC derivatives due to counterparty
downgrade. In this way the huge unrealized (and
unexpected losses) of the derivatives positions must
be covered by the capital. After the 2008 crisis many
banks were closed to default because the own funds
were not enough to face this kind of losses. Let us
recall that the fair value principle of the accounting
standards obliges to include in the book evaluation
also the counterparty credit quality.
Finally, by these innovations, bonds and OTC
derivatives are subject to the same building blocks:

Antonio CASTAGNA
Michele BONOLLO

n the Basel II regulation most of the effort was
devoted to set the internal model for the credit
risk and (IRB) and to define the new capital
charge for the Operational Risk.
Despite the relevant improvement to the old
Basel I regulation , the regulation was still weak for
two main reasons

I
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• Default risk, respectively IRC and CCR
• Downgrade risk, IRC and CVA
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• Market risk.

The CVA Hierarchy
We appreciate the effort of the Committee to differentiate the approach for the CVA capital charge,
in order to take in to account a proportionality approach, section 2 of the Consultative paper. Here for
proportionality we mean both the complexity/size
of banks OTC book and their internal capabilities.
Nevertheless, we do not understand completely
the rationales for the suggested hierarchy, mainly
referred to the Basic Approach. In fact:

The CVA current review. Purposes and
Contents
In July 2015 the Basel Committee issued the consultative paper 325, see [1], concerning the revision of
the credit value adjustment.
The main purposes can be summarized as follows:
1. To capture all the risk factors in the CVA capital charge. The most relevant point here is to
take in to account also the market risk factors
that can affect the future value of the exposure. This is also due to the practices in the
market, where also the CVA hedging deals
are sensitive to these market factors

• To compute a rough sensitivity with respect
to the spread of the counterparty is not so
difficult. Many banks adapt in some way for
such a task their pricing libraries.
• Moreover, small and medium banks very often have plain interest derivatives with their
corporate customers. Hence, the future dynamics of the exposure and the interaction
between credit risk factors and market factors
may be faced by usual mathematical tools

2. To be compliant with the accounting principles. More specifically, the future exposure
should be calculated with a market implied calibration of the parameters (i.e. underlying
volatility) with a risk neutral approach. This
is a strong new perspective, as currently in
the CCR framework for the EAD estimation
in the internal models the market calibration
is not required.

• On the other hand, the very hard problem
is not the sensitivity, but the sensitivity with
respect to what. In other words, the counterparties may be illiquid, and the proxy of it to any
index is still an open issue. The section C of
the Annex, point 103, addresses only partially
this issue, since it is just a judgmental calibration of the involved market parameters. An
“implied” market calibration is very difficult
to perform.

3. Alignment of the CVA to the new market
risk framework. We refer mainly to the use of
sensitivities, risk factors taxonomy and so on.
4. A more risk sensitive approach for the non
internal calculations.
A 3-levels hierarchy of possible approaches was
stated in this draft version of the paper, namely:

• Finally, the basic approach seems not to be
coherent with the recent strategy for the other
capital charge building blocks. We recall that
in the new standardised approaches for the
CCR (paper 279) and for the market risk FRTB
(paper 305), the goal is to have more effective
models, i.e. to make them more risk sensitive
and more “granular” in the risk factors treatment. Also for the Operational Risk (paper
291) the “basic” approach, i.e. the BIA based
on just the gross income risk driver, will be
replaced by a new more sophisticated set of
exposure indicators.

• FRTB-CVA framework, that splits in:
A IMA-CVA = Internal model approach
B SA-CVA = Standardized approach
• Basic CVA framework
The last approach is eligible for the banks that
are not able to match the FRTB requirements or
have not enough resources to implement such a
project.

To summarize, for the above specific reasons
and for a coherency principle, we find that the
Committee should wonder about the taxonomy, in
particular on the effective needing of a basic approach.

The new framework critical points
We contributed to the first consultative session, see
[6]. In this section we highlight a set of issues that
in our opinion are not solved in a satisfactory way.
8

iasonltd.com

sion, and the other hand when the DVA collapses
to zero as the trade expires, the loss would be compensated by a reduction of the reserve. In the end,
the DVA would be fairly represented in the valuation of the derivative portfolio, yet it would not
add to the bank P&L and it would be recognized
simply as a cost at inception and gradually split on
the years of the portfolio’s duration. The allocation
of the provision does not require any change in
the accounting principles, because it adheres in any
case to the overarching “prudence” principle.
Banks would be incentivized not to start any
hedging activity of the DVA, since the allocation
of the provision would create P&L volatility if the
bank tried to start a hedge. The possible complaints
that the regulation does not match the accounting
principles would thus be addressed.

Regulatory vs. Accounting standard
The consultative paper definition of the CVA tries
to fill the existing gap between the regulatory and
accounting CVA. This will lead to a greater consistency of the risk assessment determined by the
Basel rules and the accounting measuring of the
CVA metric.
One of the differences that will remain, even
with the new framework proposed in the paper, is
the treatment of the DVA (see par. 1 and 13), which
is excluded in agreement with all the most recent
Basel regulation, and which is on the contrary recognised by the new accounting principles, namely
IFRS 13. We recall that the DVA, debt value adjustment, allows to the banks to apply an adjustment
(to decrease the fair value) to the debt positions (i.e.
OTC derivatives in sell side of the portfolio) due to
the credit quality their own credit quality.
We believe that the current regulation is following the right route in excluding from the CVA the
DVA, i.e. in considering only the unilateral CVA:
we think this is right not only under a prudential
point of view, but also under a sound financial
perspective. Actually, it has been proved in some
research papers (see for example Castagna [9], [10])
that the DVA can be replicated under very strict
conditions hard (although not impossible in principle) to implement in practice. But even conceding
the actual possibility to replicate the DVA, it can be
shown that its accounting at a counterparty nettingset level largely over-estimate the limited liability
protection that shareholders have.
Hence, the choice to exclude the DVA is reasonable but it is not just prudent, contrasting the accounting principles laid down in the IFRS 9. These
principles rely on the false premise that a derivative
contract has an “objective” value that is independent from which of the two counterparties it is
evaluated, even if this objective value contains elements that belong to both counterparties, namely
the adjustments for the credit risks of both of them.
This premise paves the way to an exact symmetrical
evaluation of the two parties that is quite nice under an accounting point of view, since it makes the
evaluation principles in theory perfectly complying
with general accounting principle of the “fair and
true view”, but it can be hardly justified as far as
the other general principle of “prudence”.
We think that both the regulatory and accounting prescriptions can be fulfilled if banks allocate
a provision equal to the DVA any time a variation
of the DVA is added to valuation of the derivative
portfolio. In this case, all the gains coming from
the DVA’s increase would be neutralized, since they
would be offset by a parallel increase of the proviFall 2015

Specific calculation methodology
The paper seems to propose specific calculation
methodologies for sensitivities (see par. 41 and 42
in [1]). Actually, more sophisticated methods to
compute sensitivities, other than the brute force approach proposed, are available in theory and they
have also been implemented in practice by some
banks (e.g.: adjoints and automatic differentiation).
Simple bumping the risk factors may not be the
most effective way to compute sensitivities. See [8].
We suggest modifying the CVA framework to
allow banks to choose the preferred numerical calculation method. In other words, we believe that
the Committee should strictly prescribe only the
functional mathematical definition of the indicator,
allowing to the bank to select the optimal strategy to calculate it (numerical, simulation, etc.). See
Bonollo et al. [7].
A similar issue arises in the EEt calculation for
the EPE in CCR, where the theoretical definition
(expected value in the future) is combined with the
algorithm (a Montecarlo approach). We fear that this
way to state the regulation could be misunderstood,
since in practice the banks choose their own algorithmic strategy, combining ICT devices (GPU, grid,
etc.) with mathematical tools (quasi Montecarlo,
approximations, etc.).
Non-Captured Risks
The CD suggest a multiplier mCVA for the wrong way
risk, if it is not properly accounted for in the bank’s
methodology (see par. 32 and 33). Now, while we
agree with a greater prudence in the assessment of
the CVA for the un-accounted risks, we think that
the CD focuses only on one of them, namely: the
wrong way risk, without considering more relevant
9
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risks likely affecting the measurement in a more
material way.

The Risk Measure and Aggregation in the FRTB
SA-CVA

More explicitly the CD does not mention the errors due to the correlation matrix employed in the
calculations, when it does not reflect the actual future matrix. Correlations are rarely found quoted in
the market and only a few contracts can be traded
to hedge the correlation risk. Since the CVA, as
far as its hedging is considered, can be seen as a
very complex hybrid derivative contract (especially
if netting sets are cross-asset), a wrong correlation
matrix implies that the second order sensitivities
(Cross-Gamma and Cross-Vega) cannot be soundly
hedged, and this would entail a mis-hedge also for
the linear Greeks (i.e.: Delta and Vega) which may
eventually result in a global increase of the P&L
volatility, contrarily to the supposed minimization
due to the hedging.

The computational workflow.
The SA approach follows the general strategy of
making the standardized model more risk sensitive,
by dealing in a rigorous way the key concepts such
as risk factors, sensitivities, dependency/correlation
structure. Generally the parameters implied by this
set-up are assigned by the Committee.
All the non-internal-models banks will be obliged
to work intensively to switch from very simple
standard models that do not require sophisticated
mapping and calculation procedures to the new SA.
We refer mainly to Market, CCR and CVA capital
charge.
In this framework, we think that the SA models
should be more homogenous in their “architecture”,
to avoid that small-medium banks make some confusion in managing and calculating these new measures. Otherwise they are obliged to maintain at
the same time two or more systems for mapping
and categorizing their risk factors.
As a simple example, let us compare the new
SA-EAD for the CCR (paper 279) with the current
SA-CVA. For the sake of simplicity, we refer briefly
to the “Equity” asset class:

We suggest including in the CVA framework
also an assessment of the risks related to the correlation matrix, when correlations cannot be easily
traded in the market, or they cannot be traded at
all. This is very likely the most common situation
in the current markets.
As a general consideration, we doubt about
the effectiveness of the CVA hedging (i.e.: replication) in practice. We would prefer to treat the
CVA earned on the deals closed by the bank as an
actuarial premium, rather than a derivative exposure to be synthetically replicated. The volatility of
the CVA can surely absorb capital but the effectiveness of the hedging, set up to reduce it, should be
carefully evaluated and put under stress.

• For CCR (EAD) purposes, a single risk factor
model is prescribed with just one hedging set.
Hence the full offset is allowed within the
same reference entity, while a correlation factor is assigned with respect to the systematic
factor, 50% for single names and 80% for the
indices
• For the CVA, i.e.: for capturing the (equity) exposure volatility, the workflow consists of 10
buckets given by a sector/geography taxonomy.
The Delta and Vega exposure CVA sensitivities are then calculated with a cross correlation ρij of 15% between all couples of buckets.

FRTB CVA and Double Counting
The CVA framework relies on the changes of the
Fundamental Review of the Trading Book, yet it
is quite independent from the calculation of the
regulatory capital for the market risk. We are aware
that the Expected Shortfalls (ES) for the market risk
and for the CVA volatility are computed out of two
quite different approaches, and that the latter needs
a simulation up to the expiry of the longest contract
which is not strictly needed to determine the market ES. Nonetheless, it is obvious that the positive
exposures increasing the counterparty risk could be
also compensating a decreasing risk on the market
risk side, due to the positive impact on the NPVs.

Then we could easily build a counterexample,
e.g.: a portfolio of 2 equity derivatives belonging to
different buckets, where the price joint movements
of the 2 entities are taken in to account differently
for the PFE and for the CVA-Exposure effect respectively.
Correlation coefficients and Risk Weights.
In the spirit of the SA calculation, we generally
agree with the general workflow. On the other
hand, we suggest improving some of the current
parameters value. There are several examples, but
for brevity we point out just some simple cases:

The CVA framework should allow banks with
sophisticated skills and strong IT computational
capabilities to measure jointly the ES on the market
and counterparty risks, so that possible compensation of risks are properly identified and measured.
10
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• The risk weight RW for Delta risk for FX is
15%, while the lowest RW for the Equity risk
class is 30%. As well known, the RW role
is to move from a what-if measure (the sensitivity of the instrument to the risk factor)
to the instrument volatility. From this set-up
one could argue that the highest volatility FX
rate is 2 times lower than the lowest equity
volatility. We claim that this is not a realistic
picture of the market price volatilities

calculate the IRC; on the other hand, even more
sophisticated banks calculating the CVA for the
trading desks managing it, likely do not operate
daily so many computations as those implied in the
proposal.
IT technology is certainly available to perform
the required computations on a daily frequency, but
we suspect that the investments needed to upgrade
existing systems would be massive even for more
advanced institutions.
We are not trying to minimize the complexity
and the subtleties of the risks involved with the
CVA (as the point above on the correlation shows).
We want simply to point out that a daily calculation represents a too high a frequency for most of
practical purposes. In our view, it would be better
to relax the frequency in favour of a deeper analysis of the model risks even beyond those explicitly
considered in the CD.

• The correlation cross buckets for the FX is 0.6,
for the Equity is 0.15. Again, we find it not
very accurate. It is often observed in the financial markets that the sectors move together inside a macro area, irrespectively of the size of
the firms. In some cases, such as the buckets
(1,2,3,4) vs bucket (9), i.e.: large cap vs. small
cap in emerging markets (see Annex 1.B.2), a
0.15 coefficient is too low and not conservative. On the other hand, a 0.6 “flat” between
the currencies in some cases is too high, also
in a conservative perspective.
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J.P. Morgan Center for Commodities
and University of Colorado Denver Commodities

Research Fellowship Awards
The J.P. Morgan Center for Commodities (JPMCC) at the University of Colorado
Denver is pleased to announce 3 (three) Research Fellowship Awards to support
applied commodities research projects. Each Fellowship Award is for $8,000, plus
travel costs to Denver (for the principal author). The Awards will be disbursed on a
staggered basis, with the expectation that a completed and presentable working
paper be ready by January 2017. The selected Fellows will be required to present
their findings at a research forum hosted by JPMCC. The working papers will be
posted on the JPMCC's web site. The Fellowships have been funded by the CME
Group Foundation. Ph.D. students and early career professionals are strongly
encouraged to apply.

PAPER SUBMISSION PROCEDURE
Proposals should be sent electronically as one packet, with the subject line
Commodities
Research
Fellowship
Award
application,
to
commodities.center@ucdenver.edu, and contain all three of the following materials: a
cover page indicating the significance of the research, a description of the proposal (at
most ten double spaced pages including graphs, tables and references), and the
applicant's current curriculum vitae.
Deadline for receipt of applications is February 28, 2016.

SELECTION CRITERIA
The JPMCC Research Council's Fellowships Grant Committee will select proposals that
best align with the curriculum vitae will be the two main sources of information used
to evaluate the significance of the research. The proposed research will be judged by
the quality and significance, the proposed method and analysis, its degree of originality
and rigor, and the likelihood that the proposals will have practical application in the
field of commodities and result in peer reviewed publications. Eligibility is not confined
to University faculty; both academic researchers and industry professionals are
encouraged to apply. Completed projects are not eligible.

J.P. MORGAN CENTER FOR COMMODITIES
The JPMCC conducts research and publishes results to enhance the understanding of
commodities in academia, commodities industries, policy, media and the general
public. The JPMCC's recently formed Research Council, to help shape the research
agenda of the JPMCC, consists of eminent researchers and successful professionals of
practice, interested in a shared platform for rigorous and relevant commodities
research and its dissemination to the wider commodities community. For more
information on the JPMCC's activities, please visit its website at: http://goo.gl/F5T27Y
Awards will be announced before summer 2016.
For further information please address any question to commodities.center@ucdenver.edu
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When has OPEC Spare
Capacity Mattered for Oil
Prices?

Oil prices usually “feed off multiple influences,” as noted in Büyükşahin (2011).
The various influences on oil prices are illustrated in Figure 1. But are there times
when OPEC spare capacity is the most
important factor for driving oil prices?
This article will argue the answer is
yes, and will discuss the circumstances
when this has been the case in the past.

the role of the spot price of oil was arguably to find
a level that would bring about sufficient demand
destruction, after which the spot price of oil spectacularly dropped. This explanation is drawn from
researchers from both the Federal Reserve Bank of
Dallas and the U.S. Commodity Futures Trading
Commission.

Figure 2 excerpts from a Federal Reserve Bank
of Dallas paper. The red line shows WTI prices
while the blue line is OPEC excess capacity. When
OPEC excess capacity levels reached pinch-point
levels, the price of crude oil responded by exploding.

Hilary TILL1
he current definition of spare capacity is
as follows. The U.S. Energy Information
Administration (EIA) has defined “spare
capacity as the volume of production that can
be brought on within 30 days and sustained for at least
90 days. [. . . ] OPEC spare capacity has provided an
indicator of the world oil market’s ability to respond to
potential crises that reduce oil supplies,” according to
EIA (2014).

T

Figure 3 provides another way of illustrating
what happened to the price of crude oil as OPEC
spare capacity collapsed in mid-2008. It shows WTI
oil prices on the y-axis and OPEC spare capacity on
the x-axis. The dark blue dots are data-points from
January 1995 to February 2004, while the pink dots
are from March 2004 to August 2008, as OPEC spare
capacity became ever lower. This graph is analogous to the typical economics-of-storage graph, as
conceptually illustrated in Figure 4, where the price
of a commodity can become exponentially high
when there are low enough inventories. In the case
of crude oil, though, the relevant variable on the
x-axis had been spare capacity over the timeframe
represented by Figure 3.

OPEC Spare Capacity Mattered in 2008
As discussed in Till (2015), to motivate why the
spare capacity situation might be quite important
to the behavior of crude oil prices, one can review
the circumstances of 2008. We found out from the
events of that year what can happen if the oil excesscapacity cushion becomes quite small. In July 2008,

1 The work leading to this article was jointly developed with Joseph Eagleeye of Premia Research LLC. Research assistance from
Katherine Farren, CAIA, of Premia Risk Consultancy, Inc. is gratefully acknowledged.
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FIGURE 1: Diagram based on Büyükşahin (2011).

Structural Break after 2008

We can now re-examine Figure 5 based on Ori
(2015)’s insight. Let us examine the relationship
between WTI oil prices and OPEC spare capacity
from January 1995 through September 2015, but
only when crude oil inventories are low. We will check
if there might be a clear relationship using U.S. oil
inventories. This particular conditional examination is illustrated in Figure 8. At least over the
period, January 1995 through September 2015, it is
apparent that tight levels of OPEC spare capacity
had only mattered when U.S. oil inventories were
low. Here, we define low levels of inventories as being under 22.4 days-of-forward-supply-of-crude-oil
in the U.S.

In Büyükşahin (2011), the energy researcher shows
that the relationship illustrated in Figure 3 structurally changed. This point is illustrated in Figure
5 with the addition of data from September 2008
through September 2015; these data-points are in
light blue. Using data through September 2015, it
is not clear what the relationship between WTI oil
prices and OPEC spare capacity is, if any.
More recently, Kibsgaard (2015) also pointed out
that the established relationship between oil prices
and OPEC spare capacity had broken down, as illustrated in Figure 6. In this particular graph, Brent
prices are used instead of WTI prices and are represented by the blue line while OPEC spare capacity
is presented in terms of percentage-of-global-oildemand and is represented by the green line.

Economics of Price Volatility for Crude
Oil
Harrington (2005) would not be surprised by Figure
8. This author noted that the true buffer against
crude-oil price shocks should be represented as not
just above-ground stocks, but also spare-production
capacity. In the absence of being able to draw on
inventories or exploit surplus capacity, price is the
only lever that can balance supply-and-demand in
such a scenario.
We can now note the conditions under which
the generalized economics-of-price-volatility diagram shown in Figure 4 may apply to crude oil:
when inventories are sufficiently low, decreasing
OPEC spare capacity has produced the same pattern as in this conceptual diagram.

When Has OPEC Spare Capacity Mattered?
We can conclude from the previous section that
it may only be in a certain state-of-the-world that
OPEC spare capacity matters. But what precisely
describes that particular state-of-the-world?
Ori (2015) essentially provides the answer.
OPEC spare capacity should only matter if one is in
a state of low inventories. Figure 7 shows how low
levels of current and expected OPEC spare capacity
are mirrored by increases in current and expected
global crude oil inventories.
16
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FIGURE 2: Graph based on Plante and Yücel (2011), Chart 2. The red line is WTI prices while the blue line is OPEC excess capacity.
Oil prices are monthly averages. Sources of Data: U.S. Energy Information Administration (EIA) and the Wall Street Journal.

FIGURE 3: Graph updated from Till (2014), Slide 19. Sources of Data: the WTI Spot Price is the "Bloomberg West Texas Intermediate Cushing Crude Oil Spot Price". The following Bloomberg formula was used to create a monthly data set from daily prices:
bdh("USCRWTIC Index","px last","1/1/1995","8/31/2008","per=cm","quote=g"). The OPEC Spare Capacity data is from the U.S. Energy Information Administration’s website, which was accessed on 8/30/14 (for the 1995 data) and on 10/24/15 (for the 1996 through
September 2015 data.). Presenting data in this fashion is based on Büyükşahin et al. (2008), Figure 10, which has a similar, but not
identical, graph. Their graph, instead, shows “Non-Saudi crude oil spare production capacity” on the x-axis.
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FIGURE 4: Diagram based on Wright (2011), Slide 39.

FIGURE 5: Sources of Data: The WTI Spot Price is the "Bloomberg West Texas Intermediate Cushing Crude Oil Spot Price".
The following Bloomberg formula was used to create a monthly data set from daily prices: bdh("USCRWTIC Index","px
last","1/1/1995","9/30/2015","per=cm","quote=g"). The OPEC Spare Capacity data is from the U.S. Energy Information Administration’s website, which was accessed on 8/30/14 (for the 1995 data) and on 10/24/15 (for the 1996 through September 2015 data).
Presenting data in this fashion is based on Büyükşahin (2011), Slide 49, which has a similar, but not identical, graph. His graph,
instead, shows “Non-Saudi crude oil spare production capacity” on the x-axis and is updated through August 2010.
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FIGURE 6: Graph based on Kibsgaard (2015), Slide 5. Sources of Data: International Energy Agency and Schlumberger Analytics.

FIGURE 7: Charts based on Ori (2015). Source of Data: EIA.
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FIGURE 8: Sources of Data: The WTI Spot Price is the "Bloomberg West Texas Intermediate Cushing Crude Oil Spot
Price". The following Bloomberg formula was used to create a monthly data set from daily prices: bdh("USCRWTIC Index","px last","1/1/1995","9/30/2015","per=cm","quote=g"). The OPEC Spare Capacity data is from the U.S. Energy Information Administration’s website, which was accessed on 8/30/14 (for the 1995 data) and on 10/24/15 (for the 1996 through
September 2015 data). “Days Forward Supply” refers to the U.S. Department of Energy’s U.S. Days-of-Supply-for-Crude-Oil.
The following Bloomberg formula was used to create a monthly data set from weekly data: bdh("DSUPCRUD Index","px
last","1/1/1995","9/30/2015","per=cm","quote=g"). Presenting data in this fashion is based on Büyükşahin et al. (2008) and
Büyükşahin (2011).

Caveats

a threshold level. We would caveat our results by
noting this conclusion only has a practical use if the
states-of-the-world that occurred historically will
continue to be the case going forward.

Now, a careful reader may note a particular emphasis on OPEC spare capacity, ignoring non-OPEC
producers. According to IMF (2005), “non-OPEC
producers do not have the incentive to maintain
spare capacity as they individually lack the necessary market power to influence oil prices.” If this
changes, this paper will have to be correspondingly
updated.
Another caveat is that in this paper, we have
only examined the historical relationship between
the price of WTI crude oil and EIA’s OPEC spare
capacity data, conditional on U.S. crude oil inventories. A future paper will examine this relationship,
conditional on global inventory data.
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