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1. Executive Summary
Our paper on the past, present, and future states of financial engineering in the U.S.
primes the reader on:
•

a historical perspective of financial engineering;

•

the current and future needs from financial engineers;

•

market breakdown and participant analysis;

•

current and future threats;

•

and the current and future regulatory framework pertinent to financial engineers.

Financial engineering is a sought after craft with a bright and profitable future.
Nevertheless, as a novel science, financial engineering is in a state of flux, as regulation
and global concerns are bound to alter its current state.
Financial engineering is imperative to the financial needs of businesses around the
globe. Financial engineering creates value for businesses, as hedging future financial
uncertainties leads to more accurate and efficient corporate planning. However,
financial engineered products are complicated and require a requisite level of
knowledge and experience.
The market for financial engineered products is quite skewed; both in the product
breakdown (80.5% of the market consists of interest rate products) and the few
institutions who comprise it (the five largest institutional holders of derivative contracts
amount to 95.5% of the market). This lack of diversification and competition: induces
systemic risk; deters new market participants; fosters price fixing and power and
information asymmetries; and hinders transparency.
Policymakers are tightening the regulatory screws to protect consumers and mitigate
systemic risk. The unintended consequences of Dodd-Frank—and we are certain of
their existence—will have adverse effects, or may even exacerbate the situation. For the
complexity and opaqueness of the shadow banking system, we claim that the policing of
financial engineering is difficult and far from perfect. Finally, we project that the future
of financial engineering as highly dependent on the final outcome of Dodd-Frank. We
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also expect interdisciplinary advancements to exacerbate the current power and
information asymmetries financial engineering participants enjoy and profit off of.

2. Financial Engineering: A Definition
Financial engineering is an “interdisciplinary field which seeks to provide innovative
solutions” (Bloss, Ernst, Häcker, & Sörensen, 2011). These solutions may serve to meet
a variety of intentions—chiefly hedging, speculation, and arbitrage. Financial
engineered products are tailor-made to suit the client’s specific demands, and may entail
synthesizing a slew of plain vanilla derivatives, exotic derivatives, equities, fixedincome securities, commodities, actively- or passively-managed funds, or any
combination thereof. Moreover, financial engineering aims to satisfy the niche financial
needs of businesses, investors, and creditors, in cases where orthodox securities do not
suffice.

3. U.S. Derivative Industry Profile
Despite the scapegoating of financial derivatives for much of the recent financial crisis,
and the concomitant industry-wide crackdown by policymakers with the Dodd-Frank
Act, financial derivative activity has rebounded. While notional values and bank trading
revenues are near all-time highs (in nominal terms), net credit exposure has subsided
significantly since the recent financial crisis. However, the derivative industry continues
to be extremely oligopolistic, where the five largest bank holding companies account
for 95.5% of the aggregated market, in terms of notional value (Office of the
Comptroller of the Currency [OCC], 2013).

3.1 Notional Value
According to the quarterly complied report by the OCC, a division under the authority
of the U.S. Treasury, on derivative trading from 1,400 insured U.S. commercial and
savings banks, outstanding notional value of derivatives totaled $233.9 trillion, as of the
end of the second quarter of 2013. In contrast, this is only 6.2% lower than the all-time
high of $249.3 trillion two years earlier in 2011. Figure 1, shown on the following page,
illustrates notional values over time and by type of user. Figure 1 also elucidates that the
majority of derivatives are held by dealers, most notably investment banks, who seek to:
speculate on capital gains, via proprietary trading; earn a commission on the bid/ask
spread through market making operations; or hedge an exposure for a limited time

4

period. Only a small portion (less than $5 trillion) of derivatives are held by end-users,
with the intention of holding the contract until maturity. Usually such end-users open
derivative contracts to hedge core business risks, such as anticipated interest rate,
foreign exchange, or commodity price fluctuations.

Figure 1 shows the rapid increase in notional derivative value over time (OCC, 2013).

3.2 Credit Exposure
While the mortgage crisis caused a relative minor setback in the volume of issued and
traded derivative contracts, the net current credit exposure (NCCE), calculated as the
industry-wide aggregated cost of settling the net fair value of all open derivative
contracts, has significantly decreased.12 NCCE is the principal metric used to evaluate
counterparty risk, according to the OCC (2013). As Figure 2 on the following page
illustrates, NCCE has declined precipitously from the $800 billion sum in late 2008 to
$339 billion at the end of Q2 2013—a decline of 57.6% (OCC, 2013). The reason for
the increase in NCCE in 2007-08 was the rapid change in the underlying market
conditions; and the subsequent decline can be linked to less volatile underlying market
conditions.

1

For more information on the calculation of NCCE, please see Aziz and Charupat (1998).
We are assuming that the netting of contracts is permitted between counterparties. In practice, contracts
are usually netted, as only few stipulate gross exchanges of cash flows (Aziz & Charupat, 1998).
2
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Figure 2 graphs the net current credit exposure of the aggregated derivative activity of U.S.
financial institutions (OCC, 2013).

NCCE does not, however, account for the potential future credit exposure (PFE), which
may arise during the remaining time to maturity of a contract. The PFE is an elastic
value as it is highly dependent on future market conditions that affect the value of the
underlying product, along with future counterparty risk—all of which can only be
forecasted in the current time period. PFE totaled $698 billion at Q2 2013, or 105.9%
higher than the NCCE (OCC, 2013).

3.3 Derivative Collateral
When two parties engage in an unconditional derivative contract in the U.S., both are
required to provide an initial margin as collateral. Margin accounts may be held by a
neutral third party, which when acting as a clearinghouse, settles payouts when one
party defaults on its obligations. These quasi-insurers eliminate the counterparty risk
inherent in derivative contracts.
Over-the-counter (OTC) contracts—for factors such as size, complexity, uniqueness,
illiquidity and so forth—lack such a clearinghouse. OTC-specific counterparty risk has
been scrutinized since the recent financial crisis, and Dodd-Frank has major provisions
to tackle the issue. Dodd-Frank stipulates that derivative contracts, including OTCs,
must have a minimum margin percentage—meaning a pool of cash or other liquid
assets must be kept on standby to settle derivative contract payouts (Morrison &
Foerster [M&F], 2010).
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As of the end of Q2 2013, the aggregated fair value of collateral held against open
derivative contracts divided by NCCE equaled 74.9%.3 Hence, for the $339 billion in
netted credit exposure, $254 billion are kept in highly liquid assets to settle derivative
contract obligations (OCC, 2013). Table 1 illustrates the asset classes collateral is held
in by U.S. banks.

Table 1 categorizes the assets held by U.S. institutions as collateral against derivative contracts
(OCC, 2013).

However, NCCE only measures the current fair value, and is prone to precipitously
change—as it did in 2007-08—when the value of the underlying market factors change.
Thereby, it stands to reason that the percentage of credit exposure backed by collateral
is also subject to rapid deterioration as NCCE can expand at a much faster rate than that
at which collateral can be mobilized, especially when money markets freeze and
collateral asset prices plummet—a characteristic of the inherent instability of credit
theory coined by British economist Ralph Hawtrey (Mehrling, 2011).

3.4 Underlying Breakdown
As of the end of Q2 2013, derivatives traded and issued in the U.S. can be categorized,
by the type of underlying, into the following order: interest rate (80.5%), foreign
exchange (12.3%), credit products (5.7%), equities (0.9%), and commodities (0.5%)
(OCC, 2013). Figure 3 illustrates the trend of derivatives by underlying over time.

Figure 3 categorizes the derivative industry by the underlying (OCC, 2013).

3

Using NCCE as the denominator is an arbitrary metric to measure collateral by. Fair value of collateral
may also be divided by PFE (36.4%), NCCE plus PFE (24.5%), or notional value (0.11%).
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Notwithstanding an absolute increase in derivatives over the past 12 years, there is no
conspicuous relative trend among the individual underlyings, aside of a moderate
expansion in credit derivatives in 2006-07. Interest rate contracts continue to dominate
all others and will do so for the foreseeable future. As major central banks around the
world have engaged in unorthodox monetary policy by ballooning their balance sheets
to finance the acquisition of government and private debt, market interest rates are at
record lows. The year of 2013, however, has been relatively bearish in the bond
markets, as investors—incorrectly—assumed the Federal Reserve would taper its
quantitative easing program.4 With a new dovish Federal Reserve chairwoman, Janet
Yellen, quantitative easing will likely remain in place until at least the latter part of
2014.5 The implication of continuing quantitative easing shall spur further activity in
interest rate products, as business and investors will hedge and speculate interest rate
risk.

3.5 Product Breakdown
Derivatives can also be categorized by type of contract into the following list: swaps
(60.6%), futures and forwards (18.5%), options (15.1%), and credit products (5.7%)
(OCC, 2013). Figure 4 shows derivative notional value by type of contract over time.

Figure 4 illustrates the growing trend of derivatives, by contract, over the past 12 years
(OCC, 2013).

4

The Federal Reserve has maintained a zero percent short-term interest rate policy, achieved by its
monthly $85 billion purchasing of public and private debt and manipulation of the federal funds rate.
5
Janet Yellen is considered an inflation dove. For, ceteris paribus, she prefers lowering unemployment
with easy money policy, even if inflation rises as a consequence.
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Figure 4 is correlated with Figure 3 in that swaps, notably interest rate swaps, comprise
a significantly greater share of the market than any other product. The principle behind
the skewed distribution is the hedging and speculating of interest rate risk. Also to be
noted is that swaps have not just increased in absolute value per annum, but also in
relative terms. Going forward, we expect swaps to gain an even greater market share, as
mercurial global interest rates are prone to change in the forthcoming years.

4. Direct Participants
The direct participants facilitate the needs of investors looking to hedge or speculate
with financial derivatives. Direct participants reduce volatility by providing liquidity to
the market, in addition to creating new financial solutions. Brokers, market makers, and
banks coordinate the exchange of financial products, without them markets would cease
to exist. As these institutions often have an enormous power and information advantage
in relation to their stakeholders, a strong moral compass must guide their decisionmaking.

4.1 Financial Institutions
Investment banks play the largest role in the financial derivatives market. Investment
banks are facilitators in finding investors counterparties for the sake of liquidity. Banks
also provide guidance in the determination of derivative contract conditions and fair
value assessment. Often, investment banks, for either a lack of a suitable counterparty
or a seemingly attractive investment opportunity, assume the role of the counterparty
themselves. Banks may assume the role of the counterparty for the purpose of
speculation, hedging, or arbitrage.
The competitive nature, or lack thereof, of the derivative market has come under heavy
scrutiny, and often the topic of debate with scholars and policymakers. The recent
financial crisis underscores the issue of financial institutions being “too big to fail.”
Policymakers believed the prospect of a string of large, interwoven financial institutions
defaulting was too great. This fear was predicated on the notion of a domino effect, and
the $700 billion Troubled Asset Relief Program (TARP)—arguably—prevented the
collapse of the financial system. The efforts of Henry Paulson, Tim Geithner, and Ben
Bernanke in cajoling outside institution into acquiring Bear Stearns, Merrill Lynch,
Washington Mutual, Wachovia, and more has yet to fully play out. The most troubled
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institution, American International Group, could not be matched with a buyer and was
eventually quasi-bought by the government.6 AIG held a very large stake in credit
defaults swaps on asset-backed securities, and as the default rate on mortgages
skyrocketed, so did AIG’s obligations.
Dodd-Frank directly attempts to reduce the systemic risk single institutions can pose to
the financial markets; however, the efforts have been for the most part futile. The four
largest U.S. banks (JPMorgan Chase, Bank of America, Citibank, and Goldman Sachs)
currently hold 93% of the notional value of the entire derivative market. Figure 5
illustrates the oligopolistic nature of the current derivative market, including a
breakdown of contract type.

Figure 5 shows the concentration of competition in the derivative market (OCC, 2013).

Of the four banks, JPMorgan Chase’s holding company is head and shoulders above all
others. Holding $72.8 trillion7 in notional value of derivatives or 24.1% of the U.S.
market, the JPMorgan Chase holding company has actually lost relative market share in
recent years; in 2001 the JPMorgan Chase holding company held a 54% stake in the
entire market. In second place is the Citigroup holding company (Citibank’s parent
company) with $61.1 trillion in derivatives, or 20.2% of the U.S. market. Bank of
America’s holding company comes in third place, with $59 trillion in derivatives, or

6

The Federal Reserve System pledged $85 billion to AIG in return for a 79.99% equity stake in the
company (Andrews, de la Merced, & Williams Walsh, 2008)
7
Just for reference, the gross world product for 2012 was $960 billion less than JPMorgan Chase’s $72.8
trillion derivative holdings (CIA, 2013).
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19.5% of the U.S. market. With its acquisition of investment bank Merrill Lynch, Bank
of America has gained this large presence in the market. Goldman Sachs’s holding
company holds $47 trillion in derivatives, equal to 15.5% of the U.S. market. Since
Morgan Stanley ceased being a pure investment bank in late 2008, and instead became a
traditional bank holding company, it failed to meet the OCC’s criteria for a commercial
bank or savings institution. Nevertheless, Morgan Stanley’s holding company holds
$49.4 trillion in derivatives, which is more than Goldman Sachs, and equal to 16.3% of
the U.S. market. Therefore, it is more accurate to describe the U.S. derivative market as
an oligopoly of the five bank holding companies listed above.8
Figure 6 shows a snapshot of the five largest holding firms’ current market shares, and
the trend over the past 14 years.
JPMorgan Chase

4.5%

Citigroup

15.5%
16.3%
19.5%

24.1%
20.2%

Bank of America
Morgan Stanley
Goldman Sachs
Others

Figure 6 displays the trend of the five largest holding banks’ aggregated market share in terms
of notional derivative value and a snapshot of the current breakdown (OCC, 1999-2013).

While the top five banks have enjoyed a slight increase in absolute market share, the
trend is not jaw dropping. OTC derivative trading and holding on a mass scale has
always been done by a select few institutions, and since the merger of JPMorgan and
Chase in the year 2000, this holding company has dominated over all others. Also
noticeable is the futility of the efforts of policymakers in reducing systemic risk by
creating a more competitive derivative market.
Ryan Tracy (2013) of The Wall Street Journal reports that the number of banks
operating in the U.S. is at its lowest since at least the Great Depression. The reason for
the trend of consolidation in the banking sectors is the diffusion of fixed-costs over a

8

Bank holding companies after the Big 5 hold significantly less in derivatives. The drop-off is staggering,
as the 6th largest holding company, HSBC Bank, holds $5.1 trillion in derivatives, compared to average of
$56.2 trillion held by the Big 5 (OCC, 2013).
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larger business volume, known as economies of scale. Exacerbating this trend is the
myriad of onerous regulations and filings required by supervisory agencies. Banks
engaging in derivative trading must hurdle even more red tape, and such trading can
only be justified by large institutions doing so on a very large scale. The consolidation
as a result of onerous regulation helps to explain how five bank holding companies
came to hold 95.5% of derivative contracts. Figure 7 illustrates the consolidation trend,
as small regional banks have either been absorbed by larger banks, or failed outright.
Also interesting is the increasing trend of deposits held by U.S. banks, as funds are
funneling to the largest bank with the greatest power—and, of course, systemic risk.

Figure 7 displays the diverging trend of the U.S. banking sector, as more and more deposits
(in nominal terms) are being held by fewer and fewer institutions (Tracy, 2013).

4.2 Exchanges
Although almost 96% of derivatives are OTC, standardized contracts suit the financial
needs—most notably liquidity preferences—of other investors (OCC, 2013). Table 2,
shown on the following page, shows U.S. exchanges where investors around the world
can trade options, futures, ETFs, and other standardized contracts. The most significant
of these exchanges for options and futures, respectively, are the Chicago Board Options
Exchange (CBOE) and the Chicago Mercantile Exchange (CME). Other exchanges are
more specialized; for example, the Intercontinental Exchange (ICE) and New York
Mercantile Exchange (NYMEX) are both key energy trading hubs (Bouchentouf et al.,
2008).
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American Stock Exchange (AMEX)
Boston Options Exchange (BOX)
Chicago Board Options Exchange (CBOE)
Chicago Board of Trade (CBOT)
Chicago Climate Exchange (CCE)
Chicago Futures Exchange (CFE)
Chicago Mercantile Exchange (CME)
Intercontinental Exchange (ICE)
International Securities Exchange (ISE)
Kansas City Board of Trade (KCBT)
Minneapolis Grain Exchange (MGEX)
Nadex (formerly HedgeStreet)
New York Mercantile Exchange (NYMEX)
New York Stock Exchange (NYSE)
OneChicago, LLC
The Philadelphia Stock Exchange (PHLX)
Table 2 shows U.S. exchanges where options, futures, and ETFs can be traded
(Bouchentouf et al., 2008; "List of Futures,” 2013).

Aside of quoting prices and matching buyers and sellers, these exchanges also ensure
the settlement of payments when one party fails to meet its obligation. To mitigate
situations where the clearinghouses have to settle disputes, an initial margin is required
to settle daily profits and losses. Also, a lower bound of the margin, called the
maintenance margin, is set, which when transgressed elicits a margin call, requiring
funds to be added (Bloss et al., 2011).

5. Indirect Participants
The distinction between direct and indirect participants is thin and at times blurry. Many
of the premier scholars and innovators in the field of financial engineering consult or
manage banks and funds. Scholars vie vigorously to pioneer new financial methods and
strategies, which bolsters their reputation and can earn them millions. Trade
organizations promote the field of financial engineering by fostering innovation, hosting
conferences, and providing a network of fellow financial engineers.

5.1 Scholastics of Financial Engineering
As the demand for competent financial “quants” is never satiated, financial engineering
programs are offered by virtually all of the U.S.’s premier universities. According to the
International Association of Financial Engineers (IAFE), the trade organization
exclusive for financial engineering, a total of 1 bachelor and 17 masters in financial
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engineering programs are offered at varies U.S. universities. Countless more
universities and colleges offer bachelor, master, and PhD programs in closely related
fields such as mathematical finance, computational finance, and risk analysis
("Resources: Academic Programs," 2013). Table 3 lists the top 15 financial engineering
master programs in the U.S. and the according tuition rate per annum. Constructed by
QuantNet.com, the ranking accounts for employment rate, starting salary, students’
standardized test scores, undergraduate GPA, and admission rate ("2013-14 Ranking,”
2012).

Rank

Institution & Location

Tuition

1
T-2
T-2
T-4
T-4
6
7
8
9
T-10
T-10
12
T-13
T-13
15

Carnegie Mellon University, Pittsburgh, PA
Columbia University, New York, NY
Princeton University, Princeton, NJ
Baruch College, City University of New York, New York, NY
University of California, Berkeley, Berkeley, CA
New York University, New York, NY
Columbia University, New York, NY
Massachusetts Institute of Technology, Cambridge, MA
Cornell University, Ithaca, NY
Georgia Institute of Technology, Atlanta, GA
University of California, Los Angeles, Los Angeles, CA
Rutgers University, New Brunswick, NJ
Boston University, Boston, MA
University of Chicago, Chicago, IL
NYU-Poly, Brooklyn, NY

$77,100
$56,808
$84,140
$35,040
$58,895
$62,000
$54,720
$74,900
$69,000
$54,144
$55,600
$47,250
$65,955
$51,012
$44,979

Table 3 illustrates the top 15 master programs in financial engineering or related fields
("2013-14 Ranking,” 2012).

The field of financial engineering has attracted some of the brightest thinkers of modern
times. The most notable financial engineers, who were awarded the Nobel Prize in
Economic Sciences in 1997 for the ubiquitously used Black–Scholes options pricing
model, are Robert C. Merton and Myron S. Scholes.9 While the Black–Scholes model is
derived from a continuous probability distribution, another widely used model assumes
a discrete distribution (Bloss et al., 2011). This discrete model, named the Binomial
Options Pricing Model, was devised by John C. Cox, Stephen A. Ross, and Mark E.

9

Fischer S. Black, the third of the trio, would have also been a recipient, but died 2 years prior to the
awarding of the honor; the Nobel Prize is not awarded posthumously.

14

Rubinstein in 1979. All six of the minds behind these two options pricing models were
or still are professors at premier universities in the U.S.

5.2 Trade Organization
The IAFE is the chief society in promoting financial engineering in the U.S. Founded in
1992, the IAFE tasks accrediting academic programs, hosting conferences, deciding on
the Financial Engineer of the Year, and creating committees to facilitate innovation in
the field of financial engineering. Additionally, the IAFE releases a quarterly published
academic journal, named The Journal of Derivatives ("Resources: Academic Programs,"
2013).

6. U.S. Legal Framework for Derivatives
In the U.S., there are countless laws pertinent to the regulation of financial derivatives,
some of which date back decades while others are only a few years old. These laws
empower dozens of federal financial oversight agencies, most notably the Securities and
Exchange Commission (SEC) and the Commodity Futures Trading Commission
(CFTC). Below, we discuss the most germane of these laws and agencies—those which
police the U.S. and, in turn, the international derivative industry.

6.1 Securities and Exchange Commission
The SEC is the primary regulatory agency for all security-based activity in the U.S. Its
responsibilities include identifying nefarious behavior, recommending legislative
changes, collaborating with the Department of Justice in prosecuting offenders, and
collecting and publishing data on security-based activities.
Financial derivatives, however, are not exclusively security-based; contracts where
commodities, weather, interest rates, among others, are the underlying fail to meet the
definition of security-based and are therefore policed by the CFTC. Thereby, the SEC
and CFTC jointly regulate the derivative markets, in collaboration with other pertinent
federal and state bodies, including the Federal Reserve, Treasury, Federal Deposit
Insurance Corporation (FDIC), Federal Housing Finance Agency (FHFA), and National
Credit Union Administration (NCUA).
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Congress has conferred—especially with Dodd-Frank—a significant degree of
regulatory discretion to the SEC. The SEC’s influence is arguably at an all-time high, as
it now has prerogatives in setting some of the laws it enforces. Moreover, the SEC,
much like most agencies within the U.S. Government, is politicized. Federal agencies
are under the umbrella of the Executive Branch, spearheaded by the President. Thereby,
agency heads are appointed by the President, who ensures his or her interests are
represented by the agency. This results in cyclical movements in the degree of
enforcement, as Democrats tend to regulate “more vehemently” than their Republican
counterparty. As of the writing of this report, of the five member executive council of
the SEC, three were Democrats including Chairwoman Mary Jo White, and the
remaining two were Republicans (Patterson & Ackerman, 2013).

6.2 Commodity Futures Trading Commission
The CFTC regulates non-security-based derivatives, which fail to meet the SEC’s
jurisdiction. It must be stated, however, that the CFTC and SEC work closely together,
as some complex financial engineered products are hybrids of commodities and
securities, requiring joint enforcement. The primary products regulated by the CFTC are
swaps and forwards.10
Much like the case with the SEC, Dodd-Frank has significantly increased the CFTC’s
scope of discretion in regulating derivatives, as the CFTC has leeway in shaping
financial legislation. Also, the CFTC is to ascertain data on swaps and forwards and
publish it in its public repository (M&F, 2010).

6.3 Dodd-Frank Wall Street Reform and Consumer Protection Act (2010)
Dodd-Frank is a contentious financial reform bill enacted by Barack Obama and a
Democratic Party-led Congress. Named after its chief proponents, Chris Dodd and
Barney Frank, the bill has been deemed as the most progressive—and among some
circles draconian—financial legislation since the laws in response to the Great

10

Security-based swaps and futures are under the authority of the SEC, which include “among other
things, nonfinancial or security forwards that are intended to be physically settled, futures contracts, listed
FX options, debt securities, securities options and forwards that are subject to the Securities Act of 1933
(“33 Act”) and the Securities Exchange Act of 1934 (“34 Act”), and security-based swaps” (M&F, 2010).
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Depression. Dodd-Frank affects just about every aspect of the financial industry.
Among others, the principal issues confronted are safeguards on systemic risk, OTC and
exotic derivatives, proprietary trading, and consumer protection (M&F, 2010). Below
we discuss the major provisions of Dodd-Frank and their impact on financial
derivatives. With Dodd-Frank, Congress has conferred much of its regulatory clout to
the discretion and expertise of the aforementioned financial regulatory bodies.
Similarly, other provisions call for the final clauses to be concluded on forthcoming
studies, which will take several more years to be completed. Thereby, as of the writing
of this report, Dodd-Frank has yet to take on its final shape.
6.3.1

The Volcker Rule

Title VI of Dodd-Frank entails the Volcker Rule, named after former Federal Reserve
chairman Paul Volcker (M&F, 2010). Much like other provisions of Dodd-Frank, the
Volcker Rule attempts to mitigate moral hazards by aligning the interests of financial
institutions with those of its stakeholders. The Volcker rule is by far the most
controversial and ambitious piece of the Dodd-Frank pie. And the contentions are easily
understood, as a study by Standard & Poor’s estimates that the Volcker Rule threatens
“$10 billion total in yearly pretax profit from the eight largest U.S. banks through lower
revenue and higher compliance costs” (Baer & Steinberg, 2013). As Goldman Sachs is
known for its prolific proprietary trading, it has the most to lose, and according to FBR
Capital Market, the current version of the Volcker Rule threatens to cut 25% of
Goldman’s annual revenue (Baer & Steinberg, 2013).
The statutory mechanics of the Volcker rule are complex—all 953 pages of it. The
essence of the Volcker Rule is to prohibit proprietary trading or holding an “ownership
interest in or sponsor a hedge fund or private equity fund” (M&F, 2010) by banking
entities—broadly defined as “bank holding companies, non-U.S. entities treated as bank
holding companies, insured depository institutions, and affiliates or subsidiaries of the
foregoing” (M&F, 2010). Proprietary trading is defined as trading any type of financial
security, or derivative thereof, not on behalf of clients, but on behalf of the “banking
entity or nonbank financial company” (M&F, 2010).
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For clarification, banks that enjoy a governmental backstop for their deposit liabilities,
via the FDIC, may not use funds from such deposits for speculative purposes. Since the
repeal of Glass-Steagall, security and commercial banks can once again operate under
the same roof. This fostered proprietary trading on a large scale, as market makers
(security or investment banks) could harness their deposits (stemming from their
commercial banking branch) to speculate—and, albeit it hedge—positions in the
markets they make. After all, it is the market makers themselves that have the greatest
insight on how their markets will trend, especially when transparency is lacking.
However, the Volcker Rule will be very difficult to regulate, and not just because of its
length and the nature of the targeted industry. Thomas Strauss, trader for 28 years,
claims that the dichotomization between illegal proprietary trading and legal market
making operations is very difficult, if even possible (Baer & Steinberg, 2013).
6.3.2

Financial Stability Oversight Council

Dodd-Frank has created a new federal agency named the Financial Stability Oversight
Council (FSOC). Managed by leaders of a slew of financial regulatory agencies, such as
the Treasury, Federal Reserve, SEC, CFTC, and more, the FSOC’s purpose is, among
others, to identify activities by large U.S. financial institutions which are putting the
stability of markets at peril. Upon the identification of unwarranted systemic risk, the
FSOC is to devise a solution and recommend regulatory reform (M&F, 2010).
6.3.3

Securitization

Among the most egregious activities that fostered the recent financial crisis was the
issuance of large quantities of mortgages to sub-prime borrowers. Sub-prime lending
proliferated at the rate it did because the original lenders did not hold the mortgages
until maturity. Instead, mortgages were held for a short period of time, as they were
subsequently sold-off so regional lenders could issue more mortgages. Mortgages were
then bundled and securitized into collateralized debt obligations (CDO) and thereafter
sold to investors around the world. The securitization process created a moral hazard
where the original lenders, who vetted borrowers and issued the mortgage, no longer
carried the risk of a defaulting homeowner; instead investors who purchased the
mortgages via CDOs did.
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Dodd-Frank addresses this by aligning the interests of the securitizers with those of the
investors who purchase their products. This is accomplished by requiring that
securitizers and originators, cumulatively, retain at least 5% of the risk of the financial
products they underwrite and sell (M&F, 2010). Moreover, hedging or transfer of this
compulsory risk is not permissible.
6.3.4 Derivatives
Title VII of Dodd-Frank directly addresses how derivatives and institutions dealing in
them shall be regulated (M&F, 2010). Among Dodd-Frank’s primary goals is the
elimination of moral hazards pervading the industry. Although Congress approved the
$700 billion TARP bailout, Dodd-Frank seeks to eliminate the expectation that such a
bailout will reoccur. Therefore, Dodd-Frank stipulates that no federal assistance, outside
of any broad-based programs, will be offered to participants engaging in swap
agreements. The exception is if the swap is purely intended to hedge core business risks
(for example, agreeing to a foreign exchange swap to protect the value of future income
in a foreign currency) (M&F, 2010). As a result, imminently insolvent entities engaged
in swap contracts with speculative intentions will now have to turn to the private sector
for emergency capital; only time can tell whether this provision will be strictly enforced
by future administrations.
To mitigate counterparty risk, Dodd-Frank requires that all swap agreements—deemed
by regulators as applicable—be cleared by a third party, if a voluntary clearing party is
willing to partake. This excludes current swaps yet to mature, so long as they are
reported to the CFTC’s repository (M&F, 2010). Also exempt from clearing
requirements are non-financial entities engaging in swaps to hedge core business risks.
Regulators have the discretion to “set capital requirements and initial and variation
margin requirements for swap dealers and MSPs [Major Swap Participants]” (M&F,
2010).
6.3.5

Consumer Protection

The recent financial crisis exposed some extremely immoral financial activity.
Asymmetric information, along with greed led to consumers purchasing products which
they did not fully understand. Adding salt on the wound were the Ponzi schemes and
other white-collar crimes exposed—most infamously the scheme by Bernard Madoff,
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costing investors $18 billion (“The Madoff Scam,” 2009). Dodd-Frank attempts to
mitigate such misconduct by enhancing consumer protection via transparency and
accountability.

6.4 Commodity Futures Modernization Act (2000)
The CFMA was enacted by President Bill Clinton in December 2000. At the time, the
bill clarified the ambiguity surrounding the regulation of OTC derivatives. Neither the
CFTC nor the SEC was to regulate these instruments, instead leaving the task to the free
market. The CFMA also accomplished the legalization of trading single stock
derivatives (“Commodity Futures,” 2013). The CFMA has since been superseded by
Dodd-Frank, as OTC derivatives are now jointly regulated by the SEC and CFTC
(M&F, 2010).

6.5 Financial Services Modernization Act (1999)
The FSMA, also known as the Gramm–Leach–Bliley Act, struck down the remaining
binding provisions of the Glass-Steagall Act of 1933. Glass-Steagall illegalized the
integration of different financial service divisions within the same corporation or
holding company. Most notably, the process of securitization was not to be done under
the same roof as commercial banking. This was intended to protect consumers and their
savings from the esoteric world of investment banking. Even prior to the enactment of
the FSMA, the merger between Citicorp and Travelers Group violated Glass-Steagall.
The ensuing lobbying resulted in the FSMA (“Financial Services,” 2013).

7. The Future of Financial Engineering
In the wake of the financial crisis, as the dust is just beginning to settle, pinpointing the
future of financial engineering is impossible. One can, nevertheless, conjure over the
paths financial engineering will take. We believe these paths are highly contingent on a
number of endogenous and exogenous drivers, which are shown on the following page
in Figure 8.
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Figure 8 illustrates the five most influential factors to affect the future of financial engineering.

The most looming and foreseeable of these drivers is Dodd-Frank. Although regulators
and policymakers have yet to agree on the final version of Dodd-Frank, we don’t
believe its opponents, even with all their clout, will succeed in its repeal. Assuming a
fully implemented Dodd-Frank by 2015, the amount of regulation financial institutions
will be required to comply with is staggering. Dodd-Frank demands a plethora of
reports and filings to be turned over to regulators on a consistent basis. This leads to an
increase in fixed cost and a proclivity for consolidation, as larger banks enjoy
economies of scale. Banks have been consolidating for a long time now, and we expect
to see even further and more rapid consolidation. This leads to an even more
concentrated derivative market, where only the largest banks will be able to compete. A
more concentrated market is bad for consumers, as power and information asymmetries
hinder innovation and transparency. We expect more banks to engage in blockbuster
mergers in the years to come, and expect small institutions to either fail or be acquired
by larger ones.
Financial engineering is indeed an interdisciplinary field, as theories from economics,
psychology, sociology, information technology, computer science, mathematics,
statistics, and more are synthesized. Advancements in the field of IT and computer
science will be at the forefront of new financial products. Most notably, harnessing Big
Data for profit maximization offers a bright future in finance. NYU-Poly professor
Charles S. Tapiero (2013) defines Big Data in a financial context as “essentially a
technological derivative of the extraordinary growth of information generated by
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internet and social media, fueling a plethora of data analytics techniques
to make ‘some sense’.” Computer algorithms may soon filter the web to estimate
market consensus, forecast trends, and in turn profit off of the information. The ethical
and legal ramifications have yet to be addressed, but will surely be a hot topic in the
years to come.
Power and information asymmetries are already being wielded by large financial
institutions via technological platforms. For example high-frequency trading (HFT) has
become an increasingly popular investment tool. HFT firms specialize in constructing
computer algorithms to buy and sell securities in a matter of milli- or microsecond.
These algorithms screen for very complex patterns and associations in the market and
can have Sharpe ratios11 thousands times greater than traditional buy-and-hold strategies
(Aldridge, 2010). Traditional investors don’t have a fair chance against such platforms.
HFT already has an astonishing presence in the U.S. market, as HFT firms make up
only 2% all security trading firms but account for 73% of all U.S. equity trading volume
(Iati, 2009). We expect HFT, in tandem with Big Data, to increase the already
significant power and information asymmetries present in the markets. Future financial
markets will be less competitive, and will challenge the long-standing financial theories
of no-arbitrage in market equilibrium.
The computerization of finance, where more and more is being done in a virtual realm
and stored in the Cloud, will raise concerns over cyber security. Not only have traders
gained from the technological advancements, but so have nefarious hackers. Hackers
are already causing large headaches for corporations and governments, and we expect
“Hacktivists” to especially target financial institutions in the future. This will lead to an
increase in resources being allocated to cyber security, and inevitably large losses
incurred due to malignant cyber intrusions.

11

The Sharpe ratio is a widely used metric to analyze security and portfolio performance. Coined by
Nobel laureate William F. Sharpe, the ratio is calculated as excess return of the security divided by
standard deviation of the security.

22

Cyber security aside, we believe that the future of financial engineering will still aim to
solve the financial needs of investors and businesses, where orthodox solutions fail to
suffice. Therefore, we must consider the concerns and risks investors and businesses
will face in the future. Renowned investor and financial strategist Jeremy Grantham of
Grantham Mayo van Otterloo (GMO), an asset management firm with $112 billion in
assets under management, predicts scarce commodities will be the next prolific
investment. According to Grantham, an expanding global middle class, combined with
depleting resources and political tension will cause a spike in demand and drop in
supply for energy, food, and natural resources (Salisbury, 2013). We concur with
Grantham’s views, and believe financial engineering will offer solutions to volatile
commodity prices. As commodity, especially energy, inputs are the backbone of global
trade, production companies will seek to hedge core business risks. We see a
combination of new commodity-based derivative solutions as an imperative to a healthy
global economy.
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