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INTRODUCTION

One of the key safeguards in the risk management systems of futures and
options clearing organizations is the requirement that market participants
post collateral, known as margin, to guarantee their performance on con-
tract obligations. The need for risk management arises in exchange-traded
futures and options markets because the clearing organization becomes
tbe counterparty to all trades, guaranteeing tbe performance of trades
between clearing members.' In addition to tbe protection tbat margin
offers clearing organizations from exposures to their clearing members,
collateral requirements also are used to mitigate tbe risk tbat clearing
members and broker-dealers are exposed to relative to their customers.

' Margin is one of an array of safeguards employed by clearing organizations that include membership
and capital standards, frequent marking of positions to market, and liquidity facilities. See Edwards
(1983) or Figlewski (1984) for further discussion.
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Although margin requirements would arise naturally in an unregu-
lated excbange-traded derivative contract market, margining policies are
subject to regulatory oversigbt. With respect to excbange-traded equity
derivative products, three federal regulators have some role in determin-
ing margining systems. The margin levels and tbe margining systems used
to set collateral requirements for stocks and stock options portfolios are
subject to oversight from botb tbe Federal Reserve Board (FRB) and the
Securities and Excbange Commission (SEC). Althougb the levels of fu-
tures margins otber tban tbose on stock index futures contracts are not
set by tbe Commodity Futures Trading Commission (CFTC), futures
clearinghouse margining systems are subject to CFTC regulatory over-
sigbt.^ Tbus, regulations governing margining systems are eitber set di-
rectly by a government regulator or designed by a self-regulatory organi-
zation (SRO) and approved by tbe regulator witb oversigbt autbority. Tbis
system of government oversigbt bas lead to margin regulations tbat vary
widely over time and across markets.

Tbis study evaluates tbe efficiency of tbe alternative systems used to
margin excbange-traded options and options on futures. Given its pru-
dential function, a measure of the efficiency of a margining system is tbe
amount of collateral it requires to provide a given degree of protection
on a position or combination of positions. In an efficient system, margin
collateral is minimized subject to the constraint of acbieving tbe desired
level of protection. Telser (1981), Figlewski (1984), and Fenn and Kupiec
(1993) provide more detailed discussions of tbe design of an efficient
margining system.

Two existing scbemes for margining option instruments are con-
trasted. Regulation T (Reg T), a strategy-based margining system used to
set margin for customers bolding equities and equity options in a margin
account is compared witb tbe Standard Portfolio Analysis of Risk (SPAN)
margining system, a portfolio system used for margining clearing member
and customer accounts for futures and futures-option products. The em-
pirical analysis documents tbat tbe portfolio margining system adopted
by futures exchanges (SPAN) is substantially more efficient than tbe strat-
egy-based margin approacb (Reg T) tbat applies to customer positions in
securities option markets. Over tbe sample period examined, SPAN pro-
vides virtually the same coverage of tbe one-day market risk of option

CFTC has regulatory authority to approve futures clearinghouse margining systems (17CFR
Section 1.41). Although the CFTC has the authority to approve the margining systems, for contracts
other than stock index futures, sections 5(a)(12) and 8(a)(7) of the Commodity Exchange Act (CEA)
expressly preclude the CFTC from exercising authority over the level of margins for futures trans-
actions. Section 8(a)(9) of the CEA does give the CFTC authority under its emergency powers clause
to set temporary margin levels to maintain or restore orderly trading in the futures markets.
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portfolios as is provided by tbe strategy-based system of Reg T. SPAN,
however, accomplisbes tbis task witb substantially smaller collateral
requirements.

Since empirical results indicate tbat existing option margining sys-
tems differ widely in tbeir efficiencies, it is natural to question bow tbe
alternative systems evolved and wby the alternative margining systems
continue to co-exist. Tbe regulatory competition model of Kane (1984)
provides a framework that may in part explain tbe structure of tbese ex-
isting margin regulations. In Kane's model, competition among SROs,
botb witb eacb otber and witb regulatory bodies charged witb overseeing
tbeir operations, reduces the "regulatory tax" burden relative to direct
governmental regulation. Tbe evidence presented in this study is consis-
tent witb Kane's bypotbesis tbat active regulatory competition among
SROs will reduce tbe implicit "tax" associated witb regulatory oversight.
Specifically, tbe margin systems used for clearing member and market
maker positions in botb securities options markets and futures markets
sbare tbe efficiency gains generated by adopting portfolio margining ap-
proacbes. In areas lacking strong competition in tbe regulatory structure,
sucb as tbe regulation of customer margins for options on securities,
"regulatory tax" burdens appear to be unnecessarily bigh if margins are
set to satisfy prudential purposes alone.

While tbe primary focus of tbis analysis is tbe relative efficiency of
tbese alternative types of margining systems, tbis particular comparison
also provides insigbt into otber industry and regulatory issues including
the design of bilateral collateralization agreements and tbe efficiency of
alternative scbemes that bave been proposed for setting regulatory capital
requirements for market risk in banks and otber financial institutions.

ISSUES RELATED TO MARGIN EFFICIENCY

Tbe efficiency of a margining system is measured by tbe amount of col-
lateral it requires to provide a given degree of protection on a position or
combination of positions. In an efficient system, margin collateral is min-
imized subject to tbe constraint of acbieving tbe desired level of protec-
tion. The efficiency of alternative margining systems is primarily of in-
terest because it affects the cost of carrying positions for market
participants, and tbus, may affect tbe relative attractiveness of assuming
a particular type of risk in a particular instrument or market. In many
applications, futures and futures options are close substitutes for secu-
rities and securities options, and so tbe efficiency of a margining system
may bave competitive implications.
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Otber tbings equal, bigber margin requirements provide greater as-
surance that collateral will not be exceeded. However, if margin require-
ments impose significant costs, tbe greater protection may result in less
use of tbe markets. Altbougb Anderson (1981) argues tbat margin re-
quirements impose little cost because tbey can be satisfied by posting T-
Bills or securities, tbe results of Fisbe and Goldberg (1986), Tomek
(1985), and Hartzmark (1986) sbow tbat cbanges in initial margin re-
quirements in tbe futures markets bave little or no effect on trading vol-
ume and a small but measurable effect on contract open interest. Higber
margins are associated witb smaller open interest. Because positions
opened and closed intra-day are not subject to clearingbouse margin re-
quirements, tbese empirical results are consistent witb tbe bypotbesis
tbat collateral requirements impose costs on market participants. Any
reduction in market participation tbat owes to unnecessarily bigb margin
requirements will reduce tbe economic benefits of risk-sbaring and may
adversely effect market liquidity.

Wbile tbe primary focus of tbis analysis is the relative efficiency of
tbese types of margining systems, tbis particular comparison provides
insigbt into otber industry and regulatory issues. For example, as over-
tbe-counter (OTC) derivative markets continue to develop, collaterali-
zation is becoming a more common metbod for addressing tbe risks as-
sociated witb counterparties of lesser quality [Petzel (1995)] . Bilateral
collateral agreements can be struck on an instrument by instrument basis,
or alternatively, tbey can be based on a counterparty's portfolio exposure
wben enforceable netting agreements prevail. In tbese circumstances, tbe
problems of setting tbe required amount of collateral and of valuing col-
lateral in OTC related transactions are in many ways analogous to tbe
margining problems faced by clearingbouses.

In addition to private collateralization agreements, tbe results of tbis
study bave implications for tbe development of regulatory capital require-
ments for tbe market risk exposure of financial institutions. Conceptually,
determining margin requirements to protect against price cbanges and
determining regulatory capital requirements for market risk are similar
tasks. Banking supervisors currently are deciding metbods for incorpo-
rating measures of market risk into tbe capital framework for banks. Al-
ternative metbods for bandling market risk bave been proposed tbat em-
body features of strategy and portfolio margining tecbniques. For
example, tbe April 1993 Basle approach for market risk capital require-
ments specifies bonds of particular maturity tbat can serve as hedges for
eacb otber. Tbis so-called "standardized approach" for setting market risk
capital requirements is a strategy-based approacb. Alternatively, tbe so-
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called "internal models approacb" outlined in tbe 1995 Basle Supervisors
proposal allows institutions to use tbeir internal risk management models
to determine market risk.̂  Tbis latter approacb is similar to portfolio
margining. Tbus, altbough tbe empirical results of tbis study are specific
to tbe margining systems examined, tbe comparison is relevant to tbe
debate surrounding tbe setting of market risk capital requirements for
banks.

A COMPARISON OF SPAN AND REG T
MARGINING SYSTEMS

Strategy-based margin systems are a set of rules that define tbe collateral
requirements for specific combinations of positions. For example, a strat-
egy-based margin system migbt specify precise put, call, and underlying
positions tbat can serve as offsets for eacb other and thereby reduce col-
lateral requirements. Under sucb a system, combinations of positions not
specifically identified in tbe requirements are treated as if tbey were held
in isolation. A strategy-based system currently is used in securities mar-
kets for margining customer positions involving equity options and un-
derlying stocks.

Portfolio margining systems evaluate positions as a group and deter-
mine collateral requirements based upon estimates of cbanges in tbe
value of tbe portfolio tbat would occur under assumed cbanges in market
conditions. Margin requirements are set to cover tbe largest portfolio loss
generated by a simulation exercise tbat includes a range of potential mar-
ket conditions. Because tbe tecbnique considers tbe total value of tbe
portfolio in different scenarios, portfolio margining allows positions im-
plicitly to offset eacb otber witbout specifically designating one position
as tbe offset for anotber. Portfolio margining is currently applied at both
tbe clearing member and tbe customer level in futures markets. It is also
tbe margin tecbnique used for clearing member and market maker mar-
gins at tbe Options Clearing Corporation (OCC), tbe clearingbouse and
guarantor of U.S. excbange-traded securities options.

In tbe following subsections, tbe SPAN portfolio margining system
used by futures clearingbouses and tbe strategy-based rules from Reg T
are described. Tbese two systems are tben evaluated by comparing tbe
collateral requirements for several different types of positions witb tbe
actual value-cbanges recorded by tbese positions as of market close on
tbe subsequent day. Tbe analysis is conducted using price data on futures-

'For a discussion of these bank capital approaches, see Kupiec and O'Brien (1996).
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options on tbe Standard and Poor's 500 stock index (S&P 500) traded on
tbe Cbicago Mercantile Excbange (CME).

The SPAN Portfolio Margining System

SPAN margins are derived from estimates of cbanges in futures and fu-
tures-option contract prices tbat would occur under scenarios tbat as-
sume cbanges in underlying market conditions. Tbis portfolio margining
system estimates tbe riskiness of a portfolio of related contracts from tbe
maximum possible loss tbat is generated from a simulation analysis. Tbe
time dimension for margin setting is one day in futures and options mar-
kets. In tbe simulations, tbe scenarios estimate losses tbat migbt be gen-
erated by potential one-day cbanges in underlying prices or implied vol-
atility. Tbus, tbe margin collateral is designed to protect tbe clearing
process over tbe next day.

SPAN uses tbe Black (1976) model to simulate one-day potential
cbanges in tbe value of futures contracts.'* Under SPAN, futures and
futures-options price cbanges are estimated under alternative scenarios
tbat are determined by tbe values cbosen for tbe price and implied vol-
atility scan range inputs. Kupiec (1994) provides a more detailed descrip-
tion of tbe SPAN margining system.

A clearingbouse sets tbe input values for tbe SPAN simulations tbat
ultimately determine tbe portfolio's margin requirement. Tbe price scan
range setting in SPAN determines tbe maximum underlying price move
tbat tbe clearingbouse margin committee cbooses to consider in setting
collateral requirements. For futures, tbe price scan range is tbe mainte-
nance margin requirement on a naked futures position. Tbe implied vol-
atility scan range input into SPAN is the largest movement in implied
volatility tbat the margin committee cbooses to protect against. Tbese
scan ranges are set by tbe clearingbouse after examining bistorical price
movements and applying subjective judgments. Historical values of all
SPAN input settings for tbe S&P 500 stock index futures contract traded
on tbe CME are detailed in Table I.

Otber control parameters of tbe SPAN system potentially play an
important role in tbe ultimate determination of tbe degree of protection
afforded by tbe system. Tbese additional features include tbe treatment
of sbort option positions and tbe margin treatment of spread positions.
Sbort option minimum margin and spread adjustment parameters are not
an integral part of a portfolio system but ratber are corrections for situ-

""The option pricing model used in the portfolio margining system of the OCC's clearing members
(TIMS—Theoretical Inter-market Margining System) is a hinomial option pricing model.



Margining Systems 949

TABLE I

Historical SPAN Input Settings for Clearing Members, Market Makers, and
Hedge Accounts on S&P 500 Products at the Chicago Mercantile Exchange

Date

12/16/88
1/12/89
3/02/89

10/13/89
10/16/89
2/13/90
3/20/90
4/09/90
7/16/90
9/11/90
1/14/91
3/07/91
4/10/91
5/07/91
3/24/92
6/22/92

Futures Price
Scan Range

4,000
4,000
4,000
5,000
6,000
6,000
6,000
7,500
8,000
8,000

10.000
10,000
9,000
9,000
9,000
8,000

Implied Volatility
Scan Range

' 3.50
2.25
2.30
2.30
2.30
3.50
3.00
3.00
3.00
3.50
3.50
3.00
3.00
2.50
1.50
1.50

Short Option
Minimum

100
100
100
125
150
150
150
188
200
200
250
250
225
225
225
200

Calendar
Spread Charge

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

Notes: The calendar dates are the effective dates cn which any cf the SPAN input parameters for olearing members, market
makers, cr hedge acccunts changed. These vaiues are appear in the CME's. "S&P 500 Performance Bond History."

ations in which the clearinghouse has determined that the basic portfolio
system does not adequately margin for risk.

The value of options that are significantly out-of-the-money change
little when the price of the underlying contract varies, unless that latter
price move is large enough to hring the option within range of the strike
price. Little or no margin collateral would be required in many scenarios
for such options. The CME version of SPAN includes a minimum charge
on written options positions to provide an extra measure of protection.^
After the required margin for a set of contracts is computed, the number
of written option positions is multiplied by the minimum charge for writ-
ten options. Required margin is the larger of the requirement computed
through SPAN or the written option charge.

The essence of portfolio margining is that the risk exposure gener-
ated by a long position of one maturity automatically offsets the risk ex-
posure generated by a short position of another maturity in the same
underlying instrument. However, because SPAN uses a single set of price
and implied volatility scan range input settings to estimate potential con-
tract value changes for all options series on an underlying instrument,

'Purchased options do not pose the same risk as the maximum that ean he lost is the purchase priee.
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the approach does not account for the fact that the value of calendar
spread positions are subject to losses due to adverse changes in the spread
between the prices of contracts wdth different maturities—a quantity
known as the basis. SPAN margin requirements are further modified to
require additional margin if portfolios are subject to basis risk.^

In addition to calendar spreads in a single underlying instrument,
spreads also can be formed using contracts written on different under-
lying instruments (e.g., the S&P 500 and the S&P 400), and the risk of
such combined positions can be less than that on individual contracts
alone. SPAN generates risk arrays for individual contracts on each un-
derlying instrument separately. Within the simulation calculations, no
credit is given for the potential risk-hedging benefits generated by spread
positions across instrument categories. Although not specifically a feature
of SPAN, exchanges using a system such as SPAN may provide credits to
clearing members to reduce partially the margin on risk-reducing com-
binations of contacts on related instruments. The allowed margin offset
depends on the correlation between the underlying instruments in the
different product groups. As such, SPAN is not a true global portfolio
margining system because it does not directly account for cross-product
correlations. Rather, SPAN is a true portfolio margining system only for
combinations of contracts on a single underlying instrument.

Reg T: Margin Requirements on Stock Options

A strategy-based margining system, such as that embodied in Reg T, spec-
ifies precise positions that may be combined with each other for margin-
ing purposes. Reg T margin regulations specify types of positions that can
serve as hedges or offsets for each other and thereby reduce margin re-
quirements. Positions that function as hedges from an economic per-

. spective do not receive credit in margin calculations unless they are part
of the enumerated list of acceptable offsets under Reg T.

Writers of options on individual stocks must post margin equal to
the market value of the option plus 20% of the value of the underlying
security. This amount can be reduced, however, by the amount the option
is out-of-the money, subject to a minimum margin of 10% of the under-
lying plus the option's current market value. A similar margin system is
used for a written option on a stock index, but the percentage of the
underlying that must be posted varies depending upon whether the index
is broadly or narrowly based: Fifteen percent of the underlying must be

^Kupiec (1994) provides more detail.
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posted for options on broad indexes, and twenty percent must be posted
for options on narrow indexes. Unless they are explicitly included in a
recognized Reg T strategy, purchased options positions do not have col-
lateral value; that is, they cannot be posted to satisfy a margin
requirement.

The full list of strategies recognized by Reg T for margin relief is too
lengthy to enumerate here. A few selected strategies are reviewed, how-
ever, so that they can ultimately be compared with the margins that would
be required by a portfolio approach for the same positions. These posi-
tions fall broadly into categories of spread positions and straddles. In
many instances, Reg T will not specify a precise margin requirement for
a portfolio. For example, Reg T does not specify a precise margin for a
butterfly or box spread. For these positions margin must be determined
by "adding up" the constituent legs in pairs of positions that are recog-
nized strategies entitled to margin relief under Reg T guidelines. For a
complex portfolio of securities and options, there are potentially many
ways to assign positions to Reg T strategies for calculating margin re-
quirements. Rudd and Schroeder (1982) show that the efficient (mini-
mum margin) assignment of positions can be formulated as a linear pro-
gramming problem and solved using the so-called transportation
algorithm.

Spreads

Spreads combine written and purchased positions in options of the same
type: one or more written calls is combined wdth one or more purchased
calls, and similarly for puts. Reg T specifies the conditions under which
one call option can be offset against another. If an account contains a
long call and a short call on the same number of shares of the same
underlying security, no margin need be posted on the short position if:
(a) the long call does not expire before the short call; and (b) the differ-
ence between the exercise price of the long call and the short call, if any,
is deposited in the account. Condition (b) requires that the maximum
residual cash outflow on the position be on deposit. This outflow is
greater than the maximum possible loss on the position, however, because
it is offset by any cash inflow from the premiums that the original creation
of the position generated. Similar margin cover is allowed for put spreads
in Reg T.̂

A long put position will serve in lieu of margin for a short put if it is for the same numher of shares
on the same underlying security and (a) it does not expire hefore the short put; (h) the amount, if
any, hy which the exereise price of the short put exceeds the exercise price of the long put is deposited
in the margin account.
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In the event the margin for either a call spread or a put spread is
greater than that for the naked written position, the margin for the un-
covered position can instead be posted. More complex positions such as
butterfly spreads using calls, butterfly spreads using puts, and box spreads
can be analyzed as groups of written (credit) spreads and purchased
(debit) spreads.

Combination Positions (or Straddles)

Combination positions, sometimes referred to as straddles, are portfolios
that include both puts and calls on the same underlying stock.^ Like
spreads, combinations also can be either written or purchased. For ex-
ample, a purchased combination contains both a long put and a long call
position. Similarly, in a written combination, both positions are sold or
short. Comparable to the margin treatment for a long put position alone
or a long call position alone, no loan value is given to a purchased com-
bination: The full price of both the put and the call must be paid.

The required margin on a written combination is determined by eval-
uating the required margin on the short put and short call positions sep-
arately and posting the larger amount. Required margin on the other side
of the combination is then based upon its unrealized losses, that is, any
in-the-money amount must be posted. Margin is not necessary on both
sides of the position because, as prices move, only one of the legs typically
will be in the money, and this leg would be margined fully.

A Comparison of SPAN and Reg T Options:
Coverage and Efficiency

To compare the efficiency of alternative schemes currently used to margin
option instruments, Reg T and SPAN margining rules are applied to var-
ious positions constructed using options on stock index futures. The data
include price information on the S&P 500 index and S&P 500 stock index
futures-options traded on the CME. These data are used to generate the
corresponding SPAN and Reg T margin requirements for option portfo-
lios and to assess the coverage these alternative margining schemes would
have provided over the sample period 12/16/88 to 12/10/92.^ Estimates

^Strictly speaking, a straddle is a special case of a combination position with identical striking prices
and expirations. Margin requirements as written are sufficiently general to apply to combination
positions altbougb tbe regulations refer to sucb positions as "straddles."
^Tbe beginning of tbe sample period corresponds to tbe date on wbicb SPAN margining was intro-
duced by tbe CME. Tbere is no particular significance associated witb tbe end of tbe sample.
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of SPAN margins are generated using a simulation program that mimics
the SPAN margining process. Although Reg T margin requirements do
not apply to stock index-futures positions, the experiment produces a
direct comparison of the relative efficiency of these alternative margining
systems.

In the analysis that follows, the collateral required by Reg T on var-
ious option portfolios is compared with the margin requirement generated
by a simulated SPAN margining system. The margin requirements and
coverage rates on naked option positions are analyzed, followed by a com-
parison of the margin requirements and coverage rates on specific strat-
egies for which Reg T grants margin relief. The inputs in the SPAN mar-
gin estimation process are the historical SPAN inputs used by the CME
(Table I). Changes in portfolio values from close to close are calculated
and compared to the margin requirements that were in effect based on
the previous day's closing prices. If a close-to-close portfolio loss exceeds
the position's calculated margin requirement, that observation is recorded
as a margin violation.

For each particular strategy analyzed, portfolios are constructed for
separate categories defined by the amount by which the constituent op-
tions are in or out of the money. For example, for naked written put and
call options, each traded option is categorized into 1 of 21 alternative
categories defined by the option's moneyness. For more complicated port-
folios, the data are also grouped according to selected pairings of the
moneyness categories. A call option's moneyness is defined to be the un-
derlying futures price less the option's strike price. For a put option, the
moneyness value is the option's strike price less the underlying futures
price. Such a categorization is useful for comparing the relative magni-
tudes of the alternative collateral requirements. Under Reg T margin
rules, the moneyness values for a portfolio's constituent options are key
determinants of the amount of collateral required. Similarly, the amount
of collateral required under SPAN will be directly related to the money-
ness value of the option."

S&P 500 contracts are quoted as if a contract were a single option
(or future) on the index. The actual contract values traded on the CME

'"Prior to tbe introduction of SPAN margining on tbe CME, margins were set using a strategy-based
system. Following tbe initial introduction of SPAN, CME clearing members bad tbe cboice of being
margined under SPAN or tbe pre-existing CME strategy-based system. Sueb a cboice continued until
1990 wben tbe strategy alternative was eliminated. Kupiec (1994) includes an abbreviated compar-
ison of tbe efficiency of SPAN relative to tbe CME strategy-based system.
' 'An option's delta value is positively related to its moneyness value. As a consequence, option's witb
greater moneyness values will generate larger potential loss estimates for a given price scan range
setting in tbe SPAN simulations. Sucb options will bave bigber margin requirements.
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are $500 X the quoted index. Values reported in this study are 1/500 of
the average dollar amounts of required collateral. That is, they are quoted
as the margin that would actually be required per index point.

A summary of the statistical findings is followed by a more detailed
discussion of the results for specific alternative strategies examined. De-
tailed margin comparison estimates for additional strategies that are not
reported in the text are available upon request.

Summary of Empirical Findings

On naked written option positions, the simulation-based margin require-
ments of SPAN provide virtually the same level of day-to-day loss coverage
as was provided by the much larger collateral requirements set by Reg T.
The estimation results suggest that SPAN margins are substantially more
efficient for margining naked options positions. On positions for which
Reg T specifically grants margin reductions for a recognized hedge strat-
egy, the portfolio margin set by SPAN generally provides coverage similar
to that provided by Reg T margin rules but with far smaller collateral
requirements. In addition, SPAN determines an excess collateral value
for a margined portfolio. Any excess collateral value recognized by SPAN
can be used to satisfy a clearing member's margin requirements on other
positions at the clearinghouse.'^ Thus, even on strategies for which Reg
T grants margin relief, the portfolio approach embodied in SPAN is a far
more efficient system for collateralizing counterparty risk.

Margins on Naked Written Options

Put and call positions are analyzed separately as the coverage levels may
be different owing to the asymmetry in the distribution of price-changes
for the S&P 500 index [French, Schwert and Stambaugh (1987)]. For
example, margin requirements on written put options are more likely to
be violated in falling markets whereas margins on written call options will
be tested in rising markets. If market volatility is greater in down markets,
put option margin requirements may be violated more frequently because
neither of these margin approaches accounts for this feature of the return
generating process.

The data comparing margin requirements and coverage for a written
put or a written call option appear in Tables II and III. The data show

'̂ SPAN margins eacb broad product category separately. For example, domestic equity contract
positions are margined separately from fixed income contracts. Any excess collateral value assigned
to one margining group can be used to satisfy tbe margin requirement on otber groups.
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that Reg T margins provided 100% coverage for all option contracts over
all days in this 4-years period. The SPAN margining system performed
only slightly worse, covering 99.87% of all put option and 99.95% of all
call option positions in the historical sample.

All call option violations of the SPAN margin requirements owe to
the price move experienced between market close on 10/13/89 and 10/
16/89. Over this period, the S&P 500 futures contract rose 15 index
points—an amount, which exceeded the SPAN futures price scan range
setting of $5000 or 10 index points. The violations of the SPAN margin
requirements for written puts owe to two market price declines that ex-
ceed their respective SPAN price scan range setting: between market
close on 3/16/89 and 3/17/89, the S&P 500 index fell 8.5 index points,
and between market close on 10/12/89 and 10/13/89, the S&P 500 index
declined by about 30 index points.'^

Although the data show that both systems provided a high degree of
collateral protection against one-day price moves, the SPAN margining
system provided the protection with substantially smaller average collat-
eral requirements. Reg T requires a minimum margin of at least 10% of
the value of the underlying (or $50.00 per index point), and there were
no days during this period when prices on the S&P 500 index moved
more than this amount. In contrast, the minimum short option margin
in SPAN is $200 per contract over this historical period, or $0.40 per
index point.

The magnitudes of the average margin collateral estimates are com-
parable for puts and calls. Tables II and III provide evidence that the
minimum written option margin of $0.40 per contract has, on average,
not been binding on naked written options, even for deep-out-of-the-
money options. The average SPAN margin requirements have ranged
from $2.16 (X500) for deep out-of-the-money naked put options to
$15.42 (X 500) for deep in-the-money puts or calls. In contrast, Reg T
margin requirements averaged from $34.29 (X 500) for deep-out-of-the-
money call options to $106.81 (X 500) for the deepest in-the-money put
option category. Thus, for deep out-of-the money written options, Reg T
collateral requirements are roughly 15 times as large as SPAN collateral
requirements, and yet the extra collateral provides less than 1/2 percent
additional position coverage over this sample period. For at-the-money
options, Reg T margins require more than 5 times the collateral without
providing a significant improvement in margin coverage. For deep in-the-
money options, Reg T requires almost 7 times more collateral without
providing any more protection than do SPAN margins.

"The scan range was set to cover a price change of 8 index points during these periods.
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An alternative way to assess the adequacy and efficiency of margin
systems is to examine the days on which coverage is most necessary—
those days on which the portfolio looses value. From the perspective of
the lender or clearinghouse guaranteeing positions, the concern is
whether there is sufficient collateral on days when positions experience
losses. The respective columns labeled "average excess margin on loss
days" record the average amount by which the margin requirement ex-
ceeds the loss in position value. The individual excess collateral values
are averaged across all loss days for a given group of contracts with similar
moneyness. Both margin systems, on average, require excess collateral
on days when the positions loose value. For Reg T, the excess collateral
amounts are very large.

Written Combination Position Margins

In a written combination, both a put and a call are wTitten with the same
expiration on the same underlying instrument. The comparative margin
performance results for written combination positions are reported in
Table IV. The results of the analysis are reported by categories defined by
the moneyness of the written puts and calls. Although there are many
potential moneyness pairings that could be analyzed, the results for the
combination groupings reported in Table IV are representative.

Under Reg T, combination positions may be margined together or
separately, if separate treatment results in a lower margin. The third and
fourth columns (Table IV) present the average required margin under
independent and combination margining rules, respectively. The differ-
ence in these average margin requirements represents the average
amount of margin relief accorded the combination position under the
recognized straddle strategy. The amount of margin relief becomes much
larger as the options move closer to the money. Although Reg T provides
substantial margin relief for some combination positions, Reg T margins
are still significantly larger than the corresponding SPAN margin require-
ment. A comparison of the Reg T and SPAN margin requirements (col-
umns 4 and 6) will show that the Reg T collateral requirements are, on
average, between 9 and 20.5 times greater that the corresponding SPAN
combination margin. Despite the substantial collateral requirement dif-
ferential, Reg T margin provides only slightly greater coverage; both mar-
gining systems provide virtually complete coverage of the losses experi-
enced during this sample period.
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Butterfly Spread Margins

In a (purchased) butterfly spread, two options close to or at the money
are written while an option in-the-money is purchased, and another op-
tion out-of-the-money is purchased. For many hutterfly spreads, the pro-
ceeds from the two written options will only partially offset the premia
required to purchase the long option positions. As the option premium
must he paid at the time the position is estahlished, the long option po-
sitions pose no default risk to the clearinghouse.

In the SPAN margining approach, long option positions have collat-
eral value that can he used to satisfy the margin requirements on short
positions. If the value of the long option positions are sufficiently large
relative to the risk exposure created hy the written options in the portfolio,
the portfolio's net market value will exceed its SPAN margin requirement.
In this instance, the portfolio's excess collateral value is availahle to col-
lateralize other contracts. The SPAN margin requirement thus is analo-
gous to a so-called "haircut." A haircut is a deduction from the market
value of an asset to cover potential changes in its market value; the net
value of the asset, the market value less the haircut, is the value of the
asset for capital or collateral purposes. SPAN essentially determines the
haircut that applies to the market value of an option portfolio, and the
portfolio value net of this haircut can be used to support additional po-
sitions at the exchange.

By reducing a hutterfly spread's margin requirement from the col-
lateral that would be required on the naked written options in isolation,
Reg T also assigns collateral value to the long option positions in a but-
terfly spread. However, unlike SPAN, there is no possibility of generating
excess collateral value on a portfolio of options; in effect, Reg T implicitly
sets the haircut at 100%.

Table V reports comparative margin data for call butterfly spread
positions. The results for put butterfly spread positions (available upon
request) are similar. Ten different butterfly spreads are analyzed. The 10
categories are grouped according to the difference between the strike
prices on the long option legs of the spread. The average Reg T margin
requirement reported is the average additional collateral over and above
any collateral value implicitly assigned to the long option legs of the
spread. The average SPAN margin requirement reported is the average
total collateral needed to sustain the respective hutterfly spread portfolio.
If the net market value of the butterfly spread exceeds its SPAN margin
requirement, the portfolio has positive excess collateral value. If the net
market value of the butterfly spread is less than the SPAN margin, the
portfolio has negative excess collateral value and additional margin col-
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lateral must be posted to maintain the position. The final column in Table
V provides estimates of the sample averages of these portfolios' excess
collateral values under SPAN. The results show that the SPAN margin
covered all the market risk in these portfolios' values (day-to-day fluctu-
ations in collateral value) and, in many cases, released substantial
amounts of collateral that could have been used to support other positions
at the exchange.

The estimates reported in Table V show that Reg T margins covered
100% of all butterfly spread losses experienced during the sample period.
The performance of SPAN margins was virtually identical to that reported
by Reg T as the poorest performing spread category posted a coverage
rate of 99.71% under SPAN. Similar to the results reported for naked
written options, SPAN achieved coverage virtually identical to Reg T with
substantially smaller margin requirements. Depending on the butterfly
spread group examined, average SPAN margin requirements range from
12 to 37% of the Reg T margin over this sample period. Not only were
SPAN margins substantially lower, SPAN credits many of these portfolios
with significant excess collateral value—value that can be used to colla-
teralize other positions at the exchange.

An example may clarify the differences between these alternative
margining systems. Consider the first row of Table V, the results for a
butterfly spread with a deep in-the-money and a deep out-of-the-money
long call option. To establish this position, the holder must pay the dif-
ference between the premium on the long options less the premium re-
ceived for writing the short option legs. In addition, the holder must, on
average, post $60.90 (X 500) in additional collateral to satisfy RegT mar-
gins. Under SPAN the margin requirement on this portfolio is on average,
$7.36 (X500). For this group of spreads, the average net value of the
portfolio exceeds the SPAN margin requirement by $19.41 (X5OO). In
other words, SPAN credits this portfolio with $19.41 (X 500) in excess
collateral value that can be used to satisfy margin requirements on other
positions. In contrast, Reg T does not assign any excess collateral value
to this position.

WHY DO MARGINING SYSTEMS DIFFER?

The margin comparison results document dramatic differences in the
margin requirements imposed by two different types of margining sys-
tems. Such differences raise questions as to why two such radically dif-
ferent margining systems persist for products that have fundamentally
the same characteristics. To some extent, the differences in margining
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systems may owe to historical and institutional differences hetween the
securities and futures industries. Notwithstanding these effects, the co-
existence of these alternative margining systems also likely owes to dif-
ferences in the structure of regulatory oversight across these markets.

The observed differences in the efficiencies of these alternative mar-
gining systems are broadly consistent with the predictions of the regula-
tory competition model of Kane (1984). Kane treats competition among
regulators as a variant of competition among firms. In his model, regu-
latory competition serves to minimize the "tax" imposed by regulation.
Industries with systems of self-regulation are encompassed within this
model. SROs engage in competition both with each other and with reg-
ulatory bodies charged with overseeing their operations. Kane's model
posits that, in a comparison of industry self-regulation versus direct gov-
ernmental regulation, SRO decision making will be more proactive with
a greater potential for "regulatory tax" reduction relative to direct govern-
mental regulation which will tend to be reactive.

The FRB was given margin authority for securities as a result of the
Securities and Exchange Act of 1934. The scope of the FRB's margin
authority in securities markets is extremely broad. All securities other
than exempted securities (U.S. government, agency securities, and local
government securities) are covered by Reg T, and FRB regulation encom-
passes many aspects of the lending process other than the level of mar-
gins.'"* Among the primary motivations for initially granting the FRB mar-
gin authority was the congressional helief that margin requirements could
be used to stem speculative excesses in securities markets. Although in
modern times the FRB has discounted the possibility that margin require-
ments are a useful tool for controlling market volatility, some still main-
tain that margin requirements can be used to control excessive
speculation.

Originally, options were only traded over-the-counter and margin was
set by Reg T to be the amount customarily required by creditors. When
options on securities were first listed on exchanges, the FRB devised a
scheme for margining them that was modeled after the existing Reg T

'''Current coverage of securities-margin regulation addresses: all financial relations between broker
and customer, the types of collateral on wbich brokers can extend credit, the amount of credit
obtainable on certain combinations of positions (bedges, for example), margin for short sales, time
periods for customer payment, credit available to market makers and specialists, tbe borrowing and
lending of securities, and arranging for the extension of credit by broker-dealers. This is not an
exhaustive list, but it indicates the broad scope of tbe FRB's securities regulation.
"For tbe FRB position, see Chairman Greenspan's testimony before the House Subcommittee on
Telecommunications and Finance, November 30, 1995. For some alternative views, see Hardouvelis
(1990), or SEC Chairman's Ruder's view expressed in the "Interim Report of the Working Group on
Financial Markets," May 1988, page 6.
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framework for margining exchange-traded securities. The margin re-
quired for short option positions was 30% of the value of the underlying
stock on which the option was written, similar to the scheme for margin-
ing short positions in stocks. Loan value for long option positions was
denied, however, in contrast to the treatment for long stock positions.'^
About ten years later, this regulatory system for option margining was
changed to the current system that is based upon the mark-to-market
value of the option plus a certain percentage of the value of the under-
lying. The revised system retains the strategy-hased aspects of the earlier
system and continues to deny long options loan value.

While the strategy-based Reg T system continues to be applicable
for customer positions, an alternative margining system has evolved at
the OCC, the clearing entity for all exchange-traded securities options.
Under the rules of Reg T, securities-option specialists and registered mar-
ket makers are granted relief from Reg T customer option margin require-
ments on transactions that occur through a "market function account."
As a result, the securities posted as collateral with the OCC are exempt
from Reg T, enahling the OCC to design its own margining system for
the clearing process. The securities-option market maker accounts and
the proprietary accounts of OCC clearing members are collateralized ac-
cording to OCC rules as approved by the SEC. Initially, the OCC rules
margined market maker and clearing memher options portfolios using an
OCC specific strategy-based pairing algorithm [see Sofianos (1988)]. As
technology improved, the OCC adopted rule changes (approved by the
SEC) requiring that portfolio simulation-based margining procedures be
used to margin the positions of clearing members and market makers.
The margining system used by the OCC (TIMS) is roughly comparable
to SPAN.'^

Despite new technology and the changes incorporated in the clearing
process for securities options, few changes have been made in the Reg T
rules that determine margin requirements for customer positions of these
instruments. Although the FRB has requested comment on changes in
Reg T that would give a greater role to SROs in determining the margin
requirements for options positions, such changes have not yet been
finalized.'^

A major reason that loan value was denied is that options are a wasting asset.
"Conversations with the staff at the CME and OCC clearinghouses indicate that, given comparable
margin-setting control parameters, clearingbouse research conducted in conjunction with the design
of cross-margining agreements showed that TIMS and SPAN produce roughly equivalent margin
requirements.
"*See for example the November 3, 1995 testimony of Cbairman Greenspan, opt. cit. in wbicb be
reiterated tbe Board's position tbat self-regulatory organizations sbould be given greater responsibility
for margin regulation.
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In contrast to the securities markets, the tradition in futures markets
has been mucb more portfolio oriented. A default, regardless of tbe con-
tract that precipitated it, will lead to the liquidation of the clearing mem-
her's entire portfolio. As margins are set to protect the clearinghouse
against the overall risk generated hy the daily fluctuations in the values
of all positions held by a clearing member, it is more natural that a port-
folio margining scheme would develop. Originally, the futures exchanges
used a delta-based system to convert options positions into futures equiv-
alents in order to margin them [Figlewski (1984)]. Delta-based tecb-
niques did not produce accurate reflections of the risk of option positions
and this weakness was widely recognized within the industry. Simulation-
based portfolio approaches were developed to address the weaknesses of
the delta-based approacbes and are currently used for both customer and
clearing member margins at U.S. futures clearinghouses. Although com-
peting portfolio margining approaches were developed by other futures
exchanges, to date, SPAN has become tbe dominant approach used by
futures clearinghouses.

The historical evolution of margining systems provides support for
Kane's observation that SRO regulation is more proactive while govern-
mental regulation tends to be more reactive. In the context of Kane's
model, the competition among futures clearinghouse SROs would create
incentives to minimize the costs of providing the contract performance
guarantee. If margin is costly, cost minimization requires the adoption of
a margin system that efficiently collateralizes a derivative portfolio's one-
day risk exposure. Portfolio margining systems that incorporate an explicit
option pricing model first developed at clearing organizations for use with
clearing members. Although the rules of these SROs are approved by
governmental regulators, tbe regulators generally bave given much
greater latitude to the SROs in their development of margining proce-
dures for clearing members tban for customers. In response to the reg-
ulatory environment, SROs initiated the creation of portfolio margining
systems which were then approved by the relevant regulatory body. Con-
sistent with the prediction's of the Kane model, margin regulations af-
fecting clearing members, while not identical, have evolved into similar
procedures across clearinghouses and product markets. As the results of
this article demonstrate, such portfolio margining techniques are sub-
stantially more efficient than the strategy-based alternative approach.

The proactive regulatory behavior of SRO is in contrast to the Reg
T experience in which changes have been enacted only as a response to
petitions by market participants or SROs. The regulatory treatment of
securities-option customers does not suggest that competition has been
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very effective at lowering the tax implicitly imposed hy regulation. As the
results indicate, Reg T leaves little question that its margin requirements
are adequate to the task of providing prudential coverage. However ade-
quate, the results do suggest that the benefits of regulatory competition
bave largely eluded securities-options customers as a portfolio approach
to margining could provide virtually the same level of prudential coverage
with a significantly lower "regulatory tax." Although the Reg T standards
can be modified to accommodate technology advances into the customer
margining rules, the process appears to have been at least partially
shielded from the efficiency pressures that were generated by the com-
petition among SROs for clearing memher margin reform.

In defending the strategy-based rules of RegT, it has sometimes been
asserted that a portfolio approach to margining would he too confusing
for the average customer and that there is not enough consensus on the
design of such a system among market participants and regulators. These
arguments, however, ignore the complexity of the current system (it is
doubtful if customers with a portfolio of options have any idea how these
positions are heing combined by their brokers to determine their margin
requirements) and the strong similarities in the portfolio margining sys-
tems that have been developed to set clearing member margins in the
futures and options markets.

Another potential impediment to wholesale Reg T customer margin
reform is the lingering belief that margins might be a useful tool for
controlling stock market volatility. Uniform adoption of an existing
scheme for portfolio margining would require a significant reduction in
the current 50% initial margin requirement that applies to stock pur-
chases. For those who believe that margin requirements can be a useful
device to control speculative excess, such a reduction may not be
welcome.

CONCLUSIONS

The portfolio margining system embodied in SPAN provides substantially
the same market risk protection as the strategy-based system of Reg T
but with collateral levels that are mere fractions of those required by Reg
T. The efficiency gains of SPAN arise from two sources. First, SPAN uses
option pricing simulations to accurately measure potential one-day risk
exposures on instruments. In contrast, Reg T implicitly estimates the
potential risk exposure as a percentage of the value of the underlying
instrument, an amount which is only indirectly related to the risk of a
contract. These implicit risk exposure estimates grossly overstate the one-
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day market risk in individual options positions. Secondly, SPAN uses the
option pricing simulations to accurately estimate the appropriate collat-
eral requirement offsets within a portfolio of futures options. In the mar-
gining process, SPAN implicitly assigns collateral value to any option in
a portfolio. In contrast, Reg T only accords collateral value to options in
specifically recognized strategies. Even within these strategies, the RegT
estimate of the recognized option's collateral value is inaccurate, erring
on the side of prudential caution.

The regulatory competition model of Kane (1984) provides a frame-
work that may, in part, explain the structure of these existing margin
regulations. The results of this study are consistent with Kane's hypoth-
esis that active regulatory competition among SROs will reduce the im-
plicit "tax" associated with regulatory oversight. Specifically, margin re-
quirements for clearing member positions in both securities' options
markets and futures markets share the efficiency gains generated by
adopting portfolio margining procedures. In contrast, customer margin
requirements for options on securities, an area lacking strong competition
in the regulatory structure, appear to suffer unnecessarily large "regula-
tory tax" burdens when compared against alternatives that provide a com-
parable level of prudential coverage.

Although the empirical estimates presented are specific to Reg T and
the SPAN system, the qualitative results will hold in a comparison of any
alternative portfolio and strategy-based approaches. When margining op-
tion portfolios against short-horizon market risk exposure, strategy-based
approaches are inherently less efficient as they sacrifice the accuracy
availahle from using pricing model simulations for the alleged simplicity
of formula-based approaches. The results of this study complement those
of Dimson and Marsh (1995) who also document the superiority of a
portfolio approach for setting capital requirements for U.K. securities
dealer's portfolios of common stocks. Choices hetween portfolio simula-
tion-based systems and strategy-based systems arise in other contexts be-
sides margins, however. Similar kinds of choices are being decided with
regard to the market-risk capital requirement for the trading portfolios of
banks and are relevant for the design of bilateral collateralization agree-
ments for over-the-counter derivatives contracts. These results argue for
consideration of a portfolio approach.
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