


This paper looks at the impact of derivatives regulation on liquidity and
mispricing of US derivatives markets. In particular, we test the hypothesis
that Dodd-Frank derivative provisions may improve the efficiency of the
exchange traded markets due to an increase of arbitrage by traders on the
exchange traded markets, as opposed to the OTC markets. The alternative
hypothesis is that Dodd-Frank  adversely affects the OTC markets relative to
the exchange traded markets, as trading in both the former and the latter may
be confounded due to additional “noise.” To test these hypotheses, we examine
the impact of key Dodd-Frank events on market activity for financial derivatives
(futures and option contracts on US T bonds, Eurodollar futures and options,
and S&P 500 Futures contracts) and on foreign exchange derivatives (futures
and options contracts on EUROs, British Pounds, and Canadian dollars).
First, we look at how liquidity on the markets has been affected. Next, we test
for mispricing of derivatives contracts. We find that measured liquidity does
fall for US financial futures and options but rises for foreign exchange futures
and options subsequent to the introduction of the Treasury guidelines for over-
the-counter (OTC) trading. We also find that the efficiency of the US exchange
traded futures markets has improved, as reflected by a reduction in mispricing
in the S&P futures contracts; some improvement in pricing efficiency is also
shown for nearby Eurodollar futures contracts. These results are consistent
with an increase of arbitrage by traders on the exchange traded markets, as
opposed to the OTC markets, in contrast to the “noise” model.
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The financial crisis has given rise to increased regulatory activism around the
world. In the United States, policy makers responded to widespread calls for
regulatory reform to address perceived supervisory deficiencies with the

Dodd-Frank Wall Street Reform and Consumer Protection Act (Dodd-Frank). One
of the criticisms of Dodd-Frank is that the uncertainty of its provisions, such as
section 13 of the Bank Holding Company Act (the “Volker Rule”), will increase
volatility and adversely affect market efficiency. Some commentators, for example
Greenspan (2011) and Duffie (2012), have suggested that Dodd-Frank will have
undesirable implications to the markets in general, by lowering the quality of
information about fundamentals, which would reduce efficient price discovery, as
well as through a reduction of liquidity. However, this may be offset through a
migration of market making and investment activities to other trading venues.  Duffie
(2012) discusses problems associated with migration to non-bank firms such as
hedge funds and insurance companies. This paper looks at the implications of another
possible conduit for trade migration: the redirection of trades from the OTC
markets to that of exchange traded derivatives. Such a redirection could be
expected to the extent that the exchange traded markets substitute for the OTC
markets (see, e.g., Switzer and Fan 2007). A migration from the OTC markets that
increases activity in exchange traded derivatives in general, which benefit from
volatility, might be posited to improve the efficiency of the latter.

How regulatory changes per se affect market liquidity and efficiency remain
open questions in the literature. The events surrounding key Dodd-Frank regulations
provide a useful setting to add to the literature on how the regulatory process can
affect the behavior of market participants, as reflected in trading volume and efficient
pricing of exchange traded derivatives. The remainder of this paper is organized as
follows. In Section I, we look at the impact of key Dodd-Frank event dates on the
liquidity of US financial derivatives markets. In Section II we look at pricing efficiency
based on the cost-of carry for S&P futures contracts.  In Section III, we look at
deviations of futures from implied forward prices for Eurodollar contracts. The
paper concludes with a summary in Section IV.

I. DODD-FRANK AND THE LIQUIDITY OF DERIVATIVES
MARKETS

In this section, we look at the impact of Dodd Frank on the liquidity of US
derivatives markets. A key driver in previous studies of  market liquidity is volatility,
which, as mentioned previously, might be expected to increase, given the uncertainty
in the implementation of Dodd-Frank regulations. Clark (1973) asserts that an
unobservable factor that reflects new information arrival affects both volume and
volatility. Tauchen and Pitts (1983) propose two theoretical explanations for the co-
movement of volatility and trade volume in markets. Chen, Cuny, and Haugen (1995)
examine how volatility affects the basis and open interest of stock index futures. In
their model, an increase in volatility entices more traders into the market to share
the risk. Rather  than reducing risk exposure through selling stocks, investors take
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advantage of the derivatives markets; for example, they share risk by selling the
S&P 500 futures, which causes open interest to increase. Their results are consistent
with this model. When there is a large positive shift in volatility, a strong positive
relation between volatility and open interest is observed.

Our model  reexamines the linkages for  volume and  volatility, extending the
Chen et al. (1995) and  Bhargava and Malhotra (2007) studies using more recent
data. We also incorporate structural shifts associated with key Dodd-Frank
announcement days for a wider variety of derivative products into the models. We
look at financial derivatives: futures and option contracts on US T bonds and
Eurodollars as well as S&P 500 futures contracts. We also look at foreign exchange
derivatives: futures and options contracts on EUROs, British Pounds, and Canadian
dollars.

 Our objective is to look at a full range of market derivative products as they
might be affected by Dodd-Frank. We chose to look at the derivative products
separately, which allows us to abstract from possible distortionary effects that may
affect specific instruments. For example, futures contracts would not be subject to
“moneyness” biases such as are typically found in exchange traded options.

The basic regression of open interest extends Chen et al. (1995) and Bhargava
and Malhotra (2007) as follows:

where OpenInterest is the sum of open interest across the relevant contracts, and
HistoricalVar is the historical volatility of the underlying asset. DoddFrank is a
dummy variable equal to one at the date of and  subsequent to three “watershed”
Dodd-Frank announcement dates.1 We use open interest, rather than trading volume,
as our measure of liquidity to capture how restrictions on OTC markets entice new
participants to migrate to the exchange traded markets. This is in the same spirit as
Chen et al. (1995), who focus on the role of volatility in inducing new market
participants. Using volume as a measure of liquidity would not necessarily capture
market migration effects. Trading volume could increase in a market due to entry
or exit, which would not allow us to isolate the direction of the migration effect.

The selection of key announcement dates involved the consideration of a number
of issues relevant to testing for the impact of financial regulations. First, we wanted
to ensure that the announcement dates do not coincide with any other major regulatory
announcements, or financial industry specific announcements. In addition, we wanted
to identify major events in which specific measures by which regulatory intent will
be implemented. Dodd-Frank follows standard procedure in the development of
US financial regulation: Its promulgation is a consideration for politicians, while its

1. The Dodd-Frank dummy variables are equal to one beginning on the date of each announcement
until the end of the sample. This allows us to test if the announcements have separate effects, as well
as to identify when the Dodd-Frank measures get imparted into the markets. For example, if each of
the breakpoint dummy variables is significant, this would suggest that Dodd-Frank is a continuous
process with distinct episodes.

(1)OpenInterestr = a0 + a1 OpenInterestt−1 + a2HistoricalVart + a3 DoddFrankt + ∈t  
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implementation is the responsibility of the regulatory agencies mandated by the
legislation itself (Fullenkamp and Sharma 2012). As a result, one must draw a
distinction between regulatory events relating to Dodd-Frank, which we will refer
to as “mandates,” that is, those which specify what regulatory deficiency is to be
addressed and by whom, versus “implementation” related events, which specify
actions that will be taken, or specify measures to be included in rules enforced by
regulators. We choose as announcement events “implementation” date events, since
they are most relevant to market participants.

Our first event occurs on August 11, 2009, when the Treasury formally
submitted to Congress,  a “Proposed OTC Derivatives Act,” which called for central
clearing and more stringent oversight of OTC markets through stricter recordkeeping
and data-reporting requirements. In addition, the Treasury proposal outlined the
need for greater capital and  margin requirements for OTC market participants,
with the intention of increasing the overall stability of the financial system. This
event represents an important moment in defining the shape of OTC legislation,
and was the basis for much of what would later become the OTC portion of HR
4173 (the House version of what would later become Dodd-Frank). This proposal
was highly implementation-related and provided financial institutions around the
world a foretaste of forthcoming OTC regulation, and the concomitant compliance
costs.

The second selected event occurs on June 25, 2010, with the completion of
the reconciliation of the House and Senate versions of the bill. By the afternoon of
the 25th an outline of the final version of Dodd-Frank was released to the public.
The implementation of the Act was widely expected to have a negative impact on
the operation of many financial institutions. However, the impact of the announcement
on the markets might be expected to be somewhat muted, given the advanced
scrutiny of market participants of the House and Senate proposals. Furthermore,
many components of the reconciled version of the bill were considered as favorable
news, since they were less harsh than initially proposed in the original House and
Senate versions (Paletta 2010).

Our third selected event is October 6, 2011, which is  the first trading day
following the leak of a memorandum containing a draft of the Volcker Rule, ahead
of the scheduled (October 11) FDIC conference (McGrane and Patterson 2011).
The Volcker Rule prohibits banks or institutions that own banks from engaging in
proprietary trading on their own account, that is, trading that is not at the behest of
clients. Furthermore, banks are proscribed from owning or investing in hedge funds
or private equity funds. From a financial economics perspective, the rule may seem
to undermine market completeness, by potentially eliminating arbitrage activities by
important financial agents. The Volker rule leak event is a surprise that contains
salient material information that was confirmed at the formal release date. In an
efficient market, one might expect that the market response to this event subsumes
the effects of the formal release date announcement. Switzer and Sheahan-Lee
(2013) show that this is indeed the case in their study of bank stock price reactions
to  the Volker rule.
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A. Data

Daily data of open interest for futures and options are collected from Bloomberg.
The data cover the period from January 2007 to June 2012 (1,436 observations).
The underlying assets include Eurodollar, 10 year Treasury Bond, S&P 500, and
three foreign currencies (the EURO, the British Pound, and the Canadian dollar).
The variances are estimated by historical 90 day and 10 day volatility of the underlying
assets and are obtained from Bloomberg.

B. Empirical Results and Discussion

Table 1 below shows the estimation results for three variants of equation (1)
for the futures contracts. The panels denoted — Treasury Date, Conference Date,
and Volker Date — provide  the results when the Dodd-Frank announcement date
is August 11, 2009, June 25, 2010, and October 6, 2011, respectively.

Three variants of (1) are estimated:
Model1:

 
Table 4. M ispricing Ser ie s for  S&P 500 F utures February 2004 – August  2012 
(P re vs. Post-OTC Guide linesa) . 
Pane l A. Da ily Data  02/04 – 08/09 08/09 – 08/2012 02/0 4 – 0 8/12 

1. Average  Mispricing    
N 1411   750 2161 
M ean (%) .000713 - .000130 .000420 
S tandard Devia tion (% ) .002251 .001486 .002058 
Minimum (%)  -.012880 - .007074 -.012880 
M aximum (% ) .018113 .007743 .018113 
t-statistic  11.89* -2.39* 9.49* 
t-statistic  of diffe rence 
be tween per iodsb  

  9.24* 

    
2.  Average  A bsolute 
M ispricing 

   

N 1411 750 2161 
M ean (%) .001487 .001085 .001348 
S tandard Devia tion (% ) .001833 .001023 .001611 
M inimum (%)  1.89*10- 7 5.89*10-7 .000000189 
Maximum (% ) .018113 .007743 .018113 
t-statistic  30 .47011* 29.04008* 38.90* 
t-statistic  of diffe rence 
be tween per iodsb  

    
5.56* 

aThe  mispr ic ing ser ies a re  a s def ined in the  equation   x t  = (F(t,T )   - F
e

(t,T))/Pt  
where F( t, T ) is the actua l index price , and Fe

(t ,T) = Pte(r-d)(t-T). 
b The t- sta tistic measures the diffe rence be tween the  average mispr icing be tween the  
P re - and Post-OTC guideline periods.  
(*)  indica te s significant at .01 level. 

OpenInterestr = a0 + a1 DoddFrankt + ∈t  (1a)
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Model 2:

Model 3:

On the whole, the results show some variation in the goodness of fit of the
models across the different derivatives products examined, with better fits observed
for the initial US  treasury proposal on derivatives (August 11, 2009), so our discussion
will focus on these results. Similar to Chen et al. (1995), we observe a positive
effect of volatility on open interest for the S&P 500 futures contracts, when including
lagged open interest in the equation (Model 3). This is consistent with the hypothesis
that market volatility helps to induce participation in the S&P 500 futures contracts.
However, the result is not statistically significant. In addition, it does not hold for the
other futures contracts. On the contrary, volatility appears to reduce open interest
for Eurodollar futures, T bond futures, and the three currencies examined.

The Dodd Frank structural breakpoints appear to be negatively associated
with open interest, but only for the financial futures, that is, Eurodollar futures
contract, T-bond future contracts and the S&P futures contracts. However, this
relationship is not significant for the Eurodollar contracts and the T-bond contracts.2

For two of the foreign currency futures contracts, the EURO and British pounds,
open interest actually increases significantly subsequent to Dodd-Frank dates. For
the Canadian dollar futures contracts, the open interest enhancing effects of Dodd-
Frank are not significant, after taking into account historical volatility and lagged
open interest effects. In sum, the results suggest that the assertion that Dodd-
Frank has detrimental liquidity effects across all exchange traded derivatives products
is not sustained.

Table 2 provides the estimates of the open interest regressions for the call
option contracts. The results for call options are for the most part, qualitatively

2. It may be the case, as the referee pointed out, that the Dodd-Frank variable should not be expected
to be the most significant factor underlying the secular decline in liquidity of the Eurodollar futures
contract, which we further document in Section III below. This decline may be related to other
important but extraneous factors, including the extremely low Federal funds rate (approximately
zero) since January 2009. This may explain why, as we show in Table 1, the Dodd-Frank dummy
variable becomes insignificant when we include historical volatility and lagged open interest as
regressors.  Another extraneous factor that may be important is the impact of LIBOR manipulation
(the LIBOR scandal). In this vein  Park and Switzer (1995) document evidence of market manipulation
through private information in LIBOR settlement over the period June 1982–June 1992,  many
years before the formal exposure of the LIBOR scandal. If such manipulation is persistent through
time, its effects along with any secular decline in open interest would be internalized in the lagged
open interest variable, which is significant. We explore this issue further in Section III below. The
first fines imposed concerning the LIBOR scandal  occur on June 27, 2012, after our event date and
estimation period date, when Barclays Bank was fined $200 million by the Commodity Futures
Trading Commission, $160 million by the United States Department of Justice, and £59.5 million by
the UK  Financial Services Authority. Awareness of the breadth of the scandal accelerated in July
2010 when the US Congress began its investigation into the case.

OpenInterestr = a0 + a1 OpenInterestt−1 + a2HistoricalVart + a3 DoddFrankt + ∈t  (1c)

OpenInterestr = a0 + a1 HistoricalVart + a2DoddFrankt + ∈t  (1b)
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similar to those of the futures contracts, with some exceptions. Historical volatility
is positively associated with open interest for the S&P 500 contracts, as in Chen et
al. (1995), but this effect is not significant when lagged open interest is included.
Lagged open interest also appears to subsume volatility effects for the other
contracts. Dodd-Frank dummy variables remain significantly negative, but only for
the financial futures contracts. They are positive for the currency call options.

Table 3 provides the estimates of the Open Interest regressions for the Put
Option contracts. The results differ for these contracts relative to the futures
contracts and the call options contracts. In contrast with the call options, volatility
has a negative effect on open interest, but similar to the call options regressions it is
insignificant in the full model (Model 3) when lagged open interest is added as a
regressor. Similar to the call options and futures contracts, the Dodd-Frank structural
break points are associated with significantly declining open interest levels for the
S&P futures and T-Bond futures contracts. However, the Dodd Frank dummy
variables are not significant for any of the other market traded derivatives contracts.

To summarize, based on these results, measured liquidity does appear to fall
for many US financial futures and options. Interestingly, the relationship is not
significant for US T-bond futures or call options. This result may be due to
expectations that T-bonds would be exempted from Dodd-Frank and the Volker
rule. Such expectations have been justified by subsequent regulatory rulings. The
significantly negative association of Dodd-Frank with the liquidity of the  other
financial derivative products is consistent with Duffie (2012). Increased liquidity of
foreign currency derivatives, however,  is not consistent with the fear expressed by
Greenspan (2011), that “a significant proportion of the foreign exchange derivatives
market would leave the US.” However, this result need not rule out increased
participation in the US foreign exchange derivative markets due to planned migration
of asset holders and investors  to foreign venues in order to escape the regulatory
tax  (Houston, Lin, and Ma 2012).

In the next section, we will examine the effects of Dodd-Frank on the efficiency
of exchange traded futures contracts.

II. THE IMPACT OF DODD FRANK ON MISPRICING OF S&P
FUTURES CONTRACTS

In this section, we test the hypothesis that Dodd-Frank derivative provisions
may improve the efficiency of the exchange traded markets due to an increase of
arbitrage by traders on the exchange traded markets, as opposed to the OTC markets.
The alternative hypothesis is that Dodd-Frank  adversely affects the OTC markets
relative to the exchange traded markets, as trading in both the former and the latter
may be confounded due to additional “noise”  (see, e.g., Verma 2012).

The approach we take is to test for changes in mispricing of derivative contracts
as a result of the introduction of Dodd-Frank regulations pertinent to derivatives
markets.
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A. Empirical Modeling

As in Switzer et al. (2000) the theoretical futures price used to test for market
efficiency is the Cost of Carry relationship. As noted therein, the  relationship is
obtained from an arbitrage strategy that consists  of a long position  in the  index
portfolio, with a price P0 and a short  position  in an  equal  amount  of index futures,
priced at F0. Over time, the hedged strategy will yield a fixed capital gain of F0  –
P0,  as well as a flow of dividends. In the absence of dividend risk,  the position  is
riskless and hence should earn the riskless rate of interest. To prevent profitable
arbitrage,  the theoretical equilibrium futures  price at time t Ft

e can be written as:

where T is the  maturity  date  and D(t,T) is the cumulative value of dividends paid
assuming  reinvestment at the riskless rate of interest  r up to date T is held until the
futures contract expires.

We adopt  a commonly used formula for mispricing for index futures (e.g.,
MacKinlay and Ramaswamy 1988; Bhatt and Cakici 1990; Switzer et al. 2000;
Andane, Lafuente, and Novales 2009; and others). Assuming a constant dividend
yield d, mispricing is measured as the difference between the actual futures price
and its theoretical equilibrium price, deflated by the underlying index:

where F(t,T ) is the actual  index futures  price, and Ft
e  = Pt e 

r-d(T-t).

B. Description of the Data

The futures data used in this study are for the nearby Chicago Mercantile
Exchange (CMER) S&P 500 Index futures contracts, and for the Eurodollar Futures
Contracts for the period February 1, 2004, through July 31, 2012. We perform the
analyses using daily data (2,161 observations). We use the actual daily dividend
series for the S&P 500 obtained from Standard and Poor’s. Daily three-month
Treasury Bill rates from Bloomberg are used for the riskless rate of interest.

C. Empirical Results

Figure 1 shows the path of mispricing over the sample period. As is noted
therein, the most severe periods of the financial crisis in 2008 were associated with
extremely large levels of mispricing. The structural break point that we use is the
onset of the Dodd-Frank regulatory period, which we define as the date of the
Treasury submission of specific legislative proposals regarding derivatives to
Congress, August 11, 2009. Our hypothesis is that arbitrage activities in the exchange
traded markets would increase in anticipation of the final mandated restrictions on
using OTC markets for this purpose. There is evidence of market participants’

Ft
e  = Pt e 

r(T-t)  - D(t,T) (2)

xt       =   (F(t,T ) - Ft
e)/Pt  (3)
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reacting to anticipated changes in the regulatory environment. Indeed, an internal
report from Deutsche Bank’s head of government affairs for the Americas (leaked
to the media on July 7, 2010) states that  “opportunities for global regulatory arbitrage
could be significant.”3 We noted in the previous section that this date appeared
most significant as a watershed for open interest variations associated with Dodd-
Frank across a wide variety of exchange traded contracts. Some evidence of a
reduction of mispricing can be observed in Figure 1 in the shaded area to the right
of the August 11, 2009 vertical line. This is confirmed in the statistical analyses.
Table 4 shows that average mispricing has declined in the period subsequent to
Dodd-Frank. Indeed the t statistics for a reduction in mispricing and a reduction in
absolute mispricing are both significant at the 1% level.

Table 5 shows regression results for the signed mispricing series and for the
absolute mispricing on a dummy variable that is equal to 1 on the day of and
subsequent to of the Treasury OTC report release date dummy variable.  Panel A
shows the results for the signed mispricing regression, while Panel B uses the
absolute mispricing series as the dependent variable. In both cases, the dummy
variable coefficients are significant at the 1% level. These results provide further
confirmation of the improved efficiency hypothesis, as opposed to the induced noise
hypothesis. There was a very significant increase in mispricing prior to the Dodd-
Frank related events that can be linked to the global financial crisis. Our basic point
is that this mispricing has come down coincidentally to the new legislative efforts to
regulate the markets. We might conjecture that given the high degree of volatility

-.015

-.010

-.005

.000

.005

.010

.015

.020

04 05 06 07 08 09 10 11 12

MISPRICING OF S&P 500 FUTURES - Pre vs. Post Dodd Frank

Treasury  P roposals  S ubm it ted on OTC Derivat ives :08/11/2009

Figure 1. Mispricing of S&P Futures Contracts for the Period 02/01/2004 to 31/07/2012.

3. See  http://www.foxbusiness.com/markets/2010/07/07/deutsche-bank-rips-financial-reform/
#ixzz2HmqZt0pX.
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lingering in the markets, which may in part be associated with the continued regulative
uncertainty, that it may be a long while before markets return to pre-crisis mispricing
levels.

III. DODD FRANK AND THE DEVIATIONS OF EURODOLLAR
FUTURES VERSUS FORWARD CONTRACTS

As a final test, we explore the impact of Dodd-Frank on pricing efficiency
using the metric of the deviation of Eurodollar futures yields from implied forward
contract rates. We use Eurodollar futures prices and 1, 3, 6, 9, and 12 month LIBOR
quotations in the analysis. Daily Eurodollar futures prices and daily spot LIBOR
quotations are obtained from the Bloomberg. Our sample period is from January
2007 through June 2012.

Three-month implied forward rates are computed from LIBOR spot quotations
based on the the Grinblatt and Jegadeesh (1996) formula (with time measured in
years):

where f(s, y) is the annualized Eurodollar forward rate at time 0 over the period s to
y; d(s,y) is the LIBOR conversion factor, computed as 360/number of days between

Table 5. Estimates of Daily Futures Mispricing. 
Panel A    

Dependent  Variable is the signed mispricing series: 
 

xt  = α0   + α1dumt  + et 
 

where dum is equal to 1 after August 11, 2009 (Treasury OTC Report Release Date) 
and 0 otherwise. 
  

Parameter 
 

t-statistic 
 

a0 .000713 13.260*  
a1 -.000843 -9.238* R2 = .0380 

Panel B    
Dependent  Variable is the absolute mispricing series 
 

|xt|  = β0   + β1dumt  + et 
 

where dum is equal to 1 after August 11, 2009 (Treasury OTC Report Release Date) 
and 0 otherwise. 

  
Parameter 

 
t-statistic 

 

a0 .001487 34.927*  
a1 -.000402          -45.568* R2=.0142 

(*)indicates significance at .01 level 

f(s, s+0.25) = d(s, s+0.25)*[P(0, s)/P(0, s+0.25)-1]  (4)
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s and y and P(s,y) = 1/[1+Ls(y-s)/d(s,y)] is the time s price of $1 paid out at y in the
Eurodollar market, and  Ls(y-s) is the (y-s) year LIBOR rate prevailing at time s.
The futures rate is computed with the daily closing price of the futures contract
(Futures Pricet) that matures on date s from the expression:

where F(s,y,t) is the annualized futures rate at time t for the interval s to y.
The futures rate intervals do not in general coincide with the forward rate

intervals. We replicate the two interpolation methods used by Grinblatt and Jegadeesh
(1996) to align the intervals. With the futures interpolation method, we fit a cubic
spline to the futures rates of the four nearest maturing contracts to construct an
interpolated term structure of futures rates. We focus on futures contracts maturing
in March, June, September, and December in our sample period. For each sampling
date, we use the future prices of the four nearest maturing contracts on that date to
fit a curve, and pick interpolated futures rates for intervals that coincide with the
forward rate intervals to get F(0.25, 0.5), F(0.5, 0.75), and F(0.75, 1). We then
compare these interpolated rates with the implied forward rates, f(0.25, 0.5), f(0.5,
0.75), and f(0.75, 1).

The analysis is performed using two breakpoints. Table 6 uses the Treasury
Date (08/11/09) as the breakpoint, while Table 7 shows the results using the
Conference date  (06/25/2010) breakpoint. These tables present the differences
between the futures and forward Eurodollar yields expressed in basis points
employing weekly (Thursday) data from January 2007 through June 2012. We also
include the average volume and average open interest of weekly (Thursday) data
of the four (or three) nearest maturity futures contracts for different sample periods.

In Panel A of Tables 6 and 7, implied forward yields are computed from quoted
LIBOR rates and futures yields are obtained by interpolating between the futures
transaction prices. DIFF0.25_0.5 is the time t difference between the annualized
futures and forward yields for the interval t+0.25 to t+0.5; DIFF0.5_0.75 and
DIFF0.75_1 are the time t yield difference for the intervals t+0.5 to t+0.75 and
t+0.75 to t+1, respectively; N is the number of observations.

Panel B (of both Tables 6 and 7) reports the results using the spot LIBOR
interpolation method to compute the implied forward rates. We use the 1, 3, 6, 9,
and 12 month LIBOR quotations to fit a cubic spline to obtain the entire term
structure of spot LIBOR rates for each date in our sample period. The implied
forward rate, f(s, s+0.25), is computed from those interpolated LIBOR rates using
equation (4), and is compared with futures rate F(s, s+0.25) of each of the three
nearest maturing futures contracts. DIFF1 is the difference between the annualized
three-month futures and forward yields on the date of maturity of the nearest maturity
futures contract. DIFF2 is the difference between annualized three-month futures
and forward yields on the date of maturity of the next-to-nearest maturity futures
contract. DIFF3 is the difference between annualized three-month futures and
forward yields on the date of maturity of the third-to-nearest maturity futures

F(s, s+0.25; t) = 1-Futures Pricet/100. (5)
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contracts. We interpolated the four nearest maturity futures contracts starting from
1/2/2007 to 3/19/2012 to obtain F(.25, .5), F(.5, .75), and F(.75, 1). We interpolated
the three nearest maturity futures contracts starting from 3/20/2012 to 6/19/2012 to
obtain F(.25, .5) and F(.5, .75).

As is shown in these tables, aggregate trading volume and open interest in the
Eurodollar contracts decline in the period of the study. Again, this is in part likely a
consequence of the low Fed funds rate since January 2009. In general, we find that
futures rates are below forward rates throughout the sample. This phenomenon is
also observed in the latter part of the Grinblatt and Jegadeesh (1996) sample, which
covers the period 1987–1992. The downward bias appears to be exacerbated in
our sample, amounting to over 30 basis points for nearby contracts, and considerably
more for the more distant contracts.

Some evidence of improved price efficiency is shown for the Dodd-Frank
breakpoints for nearby contracts — ranging between 13 and 15 basis points,
depending on whether we use the Treasury or  Conference dates as breakpoints.
The differential between futures and forward rates widens, however, for more
distant contracts. This widening may be due to a shift to shorter maturity preferences
for futures traders, with the increase in market uncertainty.

IV. SUMMARY AND CONCLUSIONS

This report provides new evidence on the impact of key Dodd-Frank events
on market activity for financial derivatives (futures and option contracts on US T
bonds, Eurodollar futures and options, and S&P 500 Futures contracts) and on
foreign exchange derivatives (futures and options contracts on EUROs, British
pounds, and Canadian dollars). First, we look at how liquidity on the markets has
been affected. Next, we  test for mispricing of derivatives contracts.

We find that measured liquidity does fall for US financial futures and options
but rises for foreign exchange futures and options subsequent to the introduction of
the Treasury guidelines for OTC trading. Specifically, the Dodd-Frank structural
breakpoints appear to be negatively associated with open interest, but only for
certain financial futures. However, this relationship is not significant for the Eurodollar
contracts and the T-bond contracts. The lack of significance for the Eurodollar
contracts may be due to the overwhelming effects of a decline in interest rates
over the sample period, with the Fed maintaining the Fed funds rate at close to zero
since January 2009. The lack of significance for T-bonds could be due to the
expectation (which has been subsequently justified) of an exemption of T-bonds
from Dodd-Frank and the Volcker Rule.

The significantly negative association of Dodd-Frank with the other financial
derivative products is consistent with Duffie’s (2012) hypothesis of a withdrawal of
participants in markets for US assets (OTC and exchange traded) due to a reduction
of quality of fundamentals. The increased liquidity of foreign currency derivatives,
however, is not consistent with Greenspan’s (2011) warning of an exodus of foreign
exchange derivatives from the United States. However, our result may not preclude
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increased participation in the US foreign exchange derivative markets due to planned
migration of asset holders and investors to foreign venues in order to escape the
regulatory tax (Houston et al. 2012).

Finally, our study shows mixed results on how Dodd-Frank derivative provisions
affect the efficiency of the exchange traded markets. An increase in efficiency
reflected by lower deviations of futures prices from their cost of carry is observed
for the S&P futures contracts. This may reflect an increase of arbitrage by traders
on the exchange traded markets, as opposed to the OTC markets. Increased pricing
efficiency based on lower spreads between futures and implied forwards for nearby
Eurodollar contracts is also observed. This is not the case, however, for more distant
futures.

At this juncture in time, the implementation of the individual provisions of Dodd-
Frank has been piecemeal and heavily delayed. The implications of such delays are
certainly worth investigating as topics for future research, along with additional
comparative impact studies of Dodd-Frank on US versus foreign derivatives markets
and financial institutions.
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