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Abstract


Unlike traditional crises where fixed exchange rates and large current account deficits were often to blame, many recent crises display what was termed by Calvo (1998) a “sudden stop” of capital inflows.  The essence of a sudden stop is a sudden lack of access to international capital markets.  When a sudden stop strikes, new borrowing can not occur. Hence those countries needing to roll over short-term debt are hit immediately and hard by a sudden drop aggregate demand.  Although theoretical research on the subject is still new, one policy prescription has emerged.  The suggestion has been made that these countries should switch to longer-term debt in order to avoid the sudden-stop inflicted damages.  One possible way to achieve this would be controls on short-term capital flows.


This paper investigates the theoretical underpinnings of individual choices over debt maturity in light of a potential sudden stop.  Using a three-date crisis model, where the crisis is a sudden inability to borrow at date two, it looks at individual choices between short- and long-term debt instruments under varying assumptions about individual expectations concerning the sudden stop.  Finally, the analysis is conducted in three different informational environments: perfect and symmetric information, asymmetric information with full lending verification and asymmetric information with zero private lending verification.


The general conclusion of the paper is that policies aimed at increasing information availability and accuracy are far more welfare enhancing than banning short-term capital flows.  Additionally the paper presents a determination of the term-structure of interest rates and the optimal maturity portfolio given expectations about a sudden stop.

JEL Classification: F32 – Current Account Adjustment; Short-term Capital Movements, F34 International Lending and Debt Problems, E43 – Determination of Interest Rates; Term Structure of Interest Rates; D82-Asymmetric and Private Information 

Introduction


The 1990s witnessed the birth of a newly observed phenomenon.  Academic and non-academic observers alike have been long trained to watch for large current account deficits and fixed exchange rate regimes to precede  balance of payments crises.  While these remain troubling signs, many recent balance of payments crises managed to sneak in under observers radars through the capital account.  Countries saw sudden cessations of capital inflows leading to a new set of problems that are unique to emerging markets.  This phenomenon was termed a “sudden stop” by Calvo (1998) and has been emprically documented by Calvo and Reinhart (?? 2002 ??).
Most models of sudden stops (see Mendoza (??), Arellano and Mendoza (??) as well as Calvo (2003)) analyze short-term borrowing exclusively.  Yet there is a common belief among many policymakers and academics alike that switching to longer-term maturities would allow countries to avoid the damage of a sudden stop (given that the duration of the shock is known).  (Cole and Kehoe (1996), ... ).  This paper introduces long-term borrowing into an intertemporal approach to balance of payments model in order to understand its role when capital inflows can suddenly stop.  The main objective is to analyze the role long-term borrowing plays in this environment.  Since forcing individuals to borrow longer-term is frequently done by banning short-term capital controls, this chapter also addresses the potential role for such controls.

The choice over maturities matters in this model because there is an asymmetry of information between domestic borrowers and international lenders.  Specifically, international lenders do not know individuals= actual endowment path.  This generates the need for lenders to charge domestic residents a country-specific risk premium that makes the interest rate rise the more individuals borrow of a given maturity.  This generates a friction in the model and makes it generally optimal to split borrowing between short-term and long-term maturities to minimize the total cost of borrowing.  Individuals weigh this cost-minimizing allocation against the probability of a sudden stop and thus the amount of short-term maturities to borrow that require rolling over.

After discussing the fixed-interest rate case where there is no information asymmetry, the remainder of the chapter deals with the asymmetric case and, in that context, discusses four cases.  Broadly the cases fall into two categories, those when lenders can fully verify individual and aggregate borrowing levels (hereinafter referred to as “full verification”) and those when lenders can fully verify aggregate borrowing levels, but are unable to verify individual borrowing levels (hereinafter referred to as “zero private verification”).  In anticipation of eventually expanding the time horizon and number of maturities in the model additional term premia that make longer maturing assets more expensive that short-term assets are of interest.  For that reason, the cases in this chapter are studied with and without term premia.  In general, the purpose of this taxonomical approach is to investigate the role that different information assumptions have in this model.

Finally, all the cases with information differences are conducted with the literature in mind.  Since the sudden stop literature frequently models economies with short-term assets only, but frequently infers conclusions about cases where all debt is long-term instead, three broad alternative domestic policies are compared in the second-best environment.  First, banning long-term borrowing is considered (called the “short-only” case).  This leaves only short-term borrowing and is intended to represent the standard models that generally do not explicitly consider the long-term borrowing option.  Second, banning short-term borrowing is considered (called the “long-only” case).  This leaves only long-term borrowing and is intended to represents the strongest case in this model for short-term capital controls.  Finally, the option of leaving both maturities available is considered (called “both”).  All of these cases are analyzed when there is no sudden stop, when one is unanticipated, and when one is fully anticipated.

The Model

The core model is a three-date  representative agent model with one traded good, the price of which is the numeraire, and exogenous endowments.  Both short and long-term borrowing in world markets allow individuals to smooth consumption over time. 
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 FIGURE 1. TIME LINE FOR INDIVIDUALS

Time is viewed as a series of discrete dates, or points, as in Figure 1.  If a sudden stop occurs, individuals are unable to rollover their debt at date two.


International lenders have a similar time line.  The major difference, contingent upon the information assumption, is that they do not know with certainty the lifetime endowment path of domestic borrowers.  The possible interest rate structures resulting from this assumption have a long history in the literature and the formulation here follows the line of Eaton and Gersovitz (1981), Aizenman (1989), Agénor (1999), Auernheimer and García-Saltos (2000), Mendoza (2002) and Stulz (2003).

Fully Symmetric Information: Fixed Interest Rates

The date t financing constraint in this frictionless scenario where the paths of all variable are known in advance by all agents, domestic and international, is 
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Yt denotes the endowment, known with certainty by all parties so that international lenders charge only the riskless world real interest rate on loans; t-1Bt and t-2Bt are the amounts of short-term (1-date) and long-term (2-date) previously-contracted borrowing, respectively, that are due on date t and must be repaid at the constant world real interest rate rw.  t-1St is the amount saved from date t-1 for date t, also paying the constant world real interest rate rw.  tBt+1 is the amount of new short-term borrowing contracted at date t that matures at date t+1.  tSt+1 is the new amount saved at date t to be carried over to date t+1.  Finally, tBt+2 is the amount of new long-term borrowing contracted at date t that matures at date t+2.

Individuals maximize the following lifetime utility function subject to expression (1).
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where ρ is the subjective rate of time preference, always assumed to exceed the constant world real interest rate, and Ct is the amount consumed at a given date.  The functional form is assumed to have all the standard properties that ensure an interior solution and is additionally assumed to be additively separable across time.

The Potential for Short-Term Saving

When long-term borrowing is allowed, individuals must also account for the amount of savings per date.  As with tBt+1 and tBt+2, savings is a state variable so that at time t individuals choose how much to save for the next date, tSt+1.
The other implication is that the type of the sudden stop shock now matters.  Generally two types of interest rate shocks can be considered. The first type (Type-I Shock) is when the world real interest rate changes.  This moves both the borrowing and the lending rates, allowing lenders to gain.  Depending on the magnitude of the change in the interest rate, the gain for lenders can be very large while the loss to borrowers is limited by the point where borrowing is optimally set to zero.

The second type of shock (Type-II Shock) occurs when the world real interest rate remains unchanged, but the risk premium (set to zero in the first-best case) charged to borrowers of the affected country changes. This affects borrowers only, leaving long-term borrowers lending short-term at the unchanged world lending rate
.  Such an asymmetry is often assumed in empirical research where a positive Type-I shock (i.e., lower world interest rates) drives a sudden surge of capital inflows and is then followed by a negative Type-II shock (i.e., higher borrowing rate premia).  This is done in Calvo, Liederman and Reinhart (1996), Calvo and Reinhart (2000), Edwards (1999), and Grandes (2002)).  Nevertheless, because long-term borrowing in a non-heuristic optimizing framework is not generally studied in most theoretical models, the asymmetric nature of the interest rate shock is often overlooked at the formal level.

Individuals choose the method of financing that yields the highest lifetime utility.   When individuals are indifferent between choosing long-term, tBt+2 , and short-term, tBt+1 , financing, the following equality obtains

(4) 
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If the equality is broken, a corner solution is obtained where one asset is not held.  Because long-term financing requires per date saving, given the levels of trt+1 and t+1rt+2 defined in (4), individuals will only hold tBt+2 if the same condition holds on short-term borrowing.

This is the no arbitrage condition for the frictionless economy.  Expression (4), says that, if individuals are indifferent between the short-term and long-term asset, and both yield the same per-date consumption path, then the per-date interest rates must be equal as well.  This eliminates any potential arbitrage between long- and short-term maturities.

When short-term saving pays the same world real return, then (4) also says that when individuals borrow long-term, they cannot earn positive profit by lending short term.  If they could, then they would borrow an infinite amount of tBt+2 at the low rAt and earn unbounded profits by lending at the higher rSt.  If the per-date rAt exceeded the per-date rSt then individuals would lose money and hold B instead. 

Since the returns are equal and consumers are identical, all consumers are indifferent between holding assets tBt+2 and tBt+1.  This means that in aggregate the level of each type of asset held is indeterminate.  Individuals gladly hold tBt+1 = 0 and tBt+2 0, tBt+2 0 and tBt+2 = 0 or any composition in between. This is the result of having costless accumulation and is no longer an issue when risk premia are included.  For the moment, to restore aggregate determinacy, assume the following tie-breaking rule.

Tie-Breaking Rule – If an individual is indifferent between assets tBt+2 and tBt+1, then with probability α they choose tBt+1 and with probability 1-α  they choose tBt+2.

The parameter α can be interpreted as either the percentage of each individual=s wealth that is comprised of short-term-holdings so that α = tBt+1/(tBt+2+tBt+1) or α can be thought of as the percentage of the population holding tBt+1-type assets. Either way determinacy is restored
. In the risk-free, no-shock world there is no difference between the interpretations.  But when shocks are possible,  the difference is not trivial. In the first case, which is the one that emerges when risk premia are included, each individual holds both assets.  Therefore, when a Type-II shock occurs, everyone is harmed because they hold tBt+1-type assets although no one is harmed as bad as if they only held tBt+1-type assets because they also have tBt+2-type holdings.  In the second case, some individuals are harmed by the shock (because they only have tBt+1-holdings) and others are unscathed (because they only have tBt+2-holdings)
. The result is that domestic gains from trade can be obtained as is explained in Appendix B.  Finally, independent of the interpretation of α, when there is even an epsilon probability of a sudden stop occurring, everyone holds the long-term asset which guarantees them the optimal consumption path and the sudden stop is completely avoided.  For clarity of discussion, the second interpretation of α will be used in what follows, but it will be assumed that the sudden stop is always sufficient to prevent the domestic market for funds from emerging.  This is equivalent to assuming that the interest rate jumps to its maximum effective level which leaves the quantity demanded for new funds at zero.

The α percent of the population using tBt+1-type assets optimally borrows the following amounts in the three-date (t = {1,2,3}) problem.
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where Ct* denotes optimal (utility-maximizing) consumption.  These tell us that at date one, short-term-asset-holders borrow enough to cover the difference between the date one endowment and optimal consumption.  At date two, they borrow enough to repay their date one debt and cover the difference between their date two endowment and optimal consumption.

The remaining individuals, (1-α) of the population, choose long-term assets and borrow the following amount.
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Since the consumption path is chosen optimally and is the same under either maturity structure, any long-term borrowing that allows for this consumption path is supportable.  That is, 1B3 is not unique when there is no premium charged based on the level of the debt borrowed.  In order for both types of borrowing to be used in equilibrium, individuals must borrow at least enough to finance the optimal consumption path.  Any amount beyond this amount is simply lent out, i.e., invested in world markets, to offset the accruing interest and then repaid at date three.  There is no utility gain or loss to doing this.  Thus, 1B3*  [ Y1 - C1* , ) because there is no cost to higher debt levels.  Since the level of 1B3 beyond that needed to cover date one consumption is irrelevant, I will assume individuals always borrow the minimum needed.  This means 1S2* = 0 and 2S3* = Y2 - C2*.

This borrowing and savings pattern makes the model much more tractable because 1B3 equals the optimal date one short-term borrowing level 1B2
 .  Short-term borrowers must repay the principal plus interest at date two and thus need to borrow more funds at that date in order to obtain the optimal level of consumption.  Long-term financers borrow the same amount at date one, but don=t need to repay anything at date two.  They don=t consume their full date two endowments because they must save in order to make date three repayments and consume the optimal amount at date three.

III.1.2
Asymmetric and Incomplete Information: Risk Premia

The source of uncertainty in this model, and the reason for risk premia, is an asymmetry of information between international lenders and domestic borrowers.  Specifically, international lenders do not know the exact level of domestic endowments although they know the distribution of them.  Domestic residents have perfect information over their actual endowment path.  From an international perspective, the endowment at date t, Yt, is a random variable with p.d.f. gt(Yt) for which there exists a  minimum output Yt-min  0 and a maximum Yt-max <  such that
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Furthermore, this variable is independently and identically distributed so that no serial correlation exists (an assumption that is relaxed in Chapter IV).

Lenders are risk-neutral, can always lend elsewhere at the risk free world interest rate, rw, and therefore will only make loans which guarantee them an expected rate of return at least as high as the riskless world real interest rate.   This means that the more domestic individuals borrow, the higher the risk premium
.

The supply curve of funds is upward sloping in the level of individual borrowing, starting at the riskless world real interest rate for zero borrowing.  Because the premia here are charged as a result of uncertainty over the endowment at a given date and thus the ability to repay, lenders consider the entire amount of debt due at the time of repayment.  The interest rate equations that include risk premia are then functions of both types of borrowing due at each date (i.e., t-2Bt + t-1Bt).

For short-term borrowing:

(9) 
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where s is the sudden stop component of the risk premium, and rw is the exogenous world real interest rate (i.e., the risk-free rate).  Again, these rates rise as the level of borrowing increases.  Borrowing levels are negative values in this model because they represent liabilities.

For long-term borrowing:

(10) 
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Note that s is absent from this expression.  Nevertheless, the sudden stop and its anticipation or lack thereof affect the interest rate on long-term assets.  That is because both borrowers and lenders at date one form expectations over the amount that individuals will borrow short-term at date two.

These formulations allow one to distinguish properly between both types of sudden stops.  For the first type, rw increases, shifting the supply curve of funds up and to the left in the world market.  The second type is captured by the s term.  Normally s = 0, but when a sudden stop hits, s rises until the individual demand for funds and the risk-adjusted supply of funds to this economy=s individuals intersect at the vertical axis.  The result is that individual demand for borrowing at this and higher rates is zero.

Individuals solve the following expected utility maximization problem.

(11) 
[image: image12.wmf]{

}

3

1

1

3

1

1

max()

1

ρ

t

t

t

tt

C

t

EuC

=

-

=

ìü

æö

ïï

íý

ç÷

+

èø

ïï

îþ

å


subject to the following date t constraints

(12) 
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The first constraint is the date t financing constraint or flow constraint.  tBt+1 reflects borrowing that must be repaid at the next date and tBt+2 reflects borrowing that must be repaid in two dates.  Hence at date t, individuals choose tBt+1 and tBt+2.  This makes tBt+1 and tBt+2 state variables.  There are three different interest rates, one for short-term borrowing (rtBt+1), for long-term (rtBt+2) and for saving (rt-1St). 

The second constraint forces the endowment path to be constant.  The actual endowment is always realized to be the mean of the distribution. This is known in advance to domestic residents, but not to international lenders.  The individual=s problem is then a deterministic problem regarding endowments. 

The third constraint reflects two things.  First it highlights that the source of uncertainty for the individual is uncertainty over the sudden stop.  In particular, individuals know the magnitude of the sudden stop, but not whether it will occur or not.  The magnitude s* is defined to leave new borrowing optimally at zero. Actually, s* is the minimum level required for a full sudden stop because all higher borrowing rates also yield zero optimal borrowing.  The probability that a sudden stop occurs is λ and the probability that it does not is 1 - λ.  Secondly, this and the last constraint show that the risk premium charged to an individual depends on the individual=s total amount of borrowing due at the time of repayment.

Individuals maximize expected lifetime utility expressed in equation (11) subject to the constraints in (12).  Most importantly, the interest rate levels charged to borrowers are now increasing functions of the total amount borrowed that matures on a given date (Dt = t-1Bt + t-2Bt).  This adds a cost to choosing between levels within a maturity and across maturities.  The relevant optimality conditions for this problem are
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The first condition reflects the fact that only Type-II shocks are considered, so tSt+1 is the amount saved / lent in world markets at the constant risk-free rate.  Because the lending rate is less than the borrowing rate, t-1St = 0 is optimal for all t.  1S2 = 0 because the total desired borrowing is the difference between date one endowment and date one consumption.  2S3 = 0 because the lending that would normally occur at date two is now consumed so that less short-term borrowing is required which in turn lowers the total amount that must be repaid at date three, and consequently the amount must be saved for repayment. The second condition reflects the fact that there is uncertainty over whether a shock occurs or not and that, independent of the shock, the interest rate is now a function of the quantity borrowed.  Additionally, since the interest rate charged individuals on long-term borrowing is based on the stock due at date three, and because lenders can rationally anticipate the level individuals will borrow short-term at date two, individuals must consider the impact of additional borrowing at date two on the long-term interest rate. Condition three shows that new date t+1 short-term borrowing directly influences the interest rate charged to long-term borrowers as discussed above.  The last condition reflects that, when considering long-term borrowing, the source of uncertainty is how much is anticipated to be borrowed short-term at date t+1.  Since the date t+1 short-term interest rate will depend on the amount of long-term borrowing contracted at date t, individuals must keep expected date t+1 borrowing in mind when choosing how much to borrow long-term.  This is how expectations over the sudden stop influence the amount of long-term borrowing even though the long-term borrowing rate is unaffected by the shock directly.

III.1.3
Full Verification Versus Zero Private Verification


Throughout the above discussion it was implicitly assumed that lenders could fully verify both private and aggregate borrowing levels.  In that case, when individuals go to the market to borrow, they fully take into account how marginal additions to the amount they would like to borrow will influence the interest rate that is charged to them.  Mathematically this is reflected in the derivative terms that show up in the right-hand side brackets of the optimality conditions.  The result is that private and social marginal costs are equated so that the private optimal solution also solves the social optimization problem.


If, on the other hand, lenders can not verify private borrowing levels but can verify aggregate borrowing levels for the economy as a whole, then when lenders arrive at the market, they are quoted a fixed interest rate and they chose to borrow or not at that rate.  They do not in this case take into account how their own borrowing adds to the aggregate and consequently affects the interest rate charged to all borrowers in the economy.  The result is that individuals base their borrowing decisions on their private marginal costs which are actually the social average costs and are consequently different than (specifically, they are lower) social marginal costs.  Mathematically, this is reflected in the partial derivatives in the optimality conditions all being set to zero.  Intuitively, this is an over congestion problem where, due to a divergence between marginal private and social costs, individuals over engage in an activity.  In the textbook case of highway congestion this leads to an inefficiently high number of cars on the freeway.  In the case of borrowing here considered, it leads to an inefficiently high level of borrowing (i.e., individuals over borrow relative to the social optimal).


The optimality conditions become
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where Dt = t-1Bt + t-2Bt is the total stock of debt due at the time of repayment, as before.  These are simply equations (13) – (16) without the additional derivatives for the effect of marginal units of borrowing on interest rates.

After solving for the individual’s optimal levels of borrowing, given the interest rate, the equilibrium interest rates are solved for by substituting the borrowing levels into the economy’s overall resource constraint.  The resource constraints in this case are the interest rate equations (12) (ii) and (iii).

As a foreshadow of results to come, interest rates must now be equalized.  To see this, note that for all optimal solutions individuals must be indifferent between the assets actually held in equilibrium.  Since this condition never holds for savings except in the fixed interest rate case with only long-term borrowing considered at the beginning of this chapter, indifference here requires equality of the first order conditions for the problem.  While this always holds for optimal solutions (since the first order conditions must all be equated with zero), in the zero private verification case it implies that the product of the two short-term rates must equal the square of the long-term rate, a condition that was seen also in the fixed rate case before.  This further requires that 1B2 = 2B3 + 1A3.  The result is that the market forces the amount of the long-term asset borrowed, 1B3, to influence directly the interest rate charged on initial short-term borrowing, 1B2.  This was not the case with full verification which meant that the interest rate on initial short-term borrowing, 1B2, was always lower than the long-term rate.  Since individuals would like to borrow both short-term and long-term in both the full verification and the zero private verification cases, this means that the level of the long-term asset borrowed is much lower in the zero private verification case than it is in the full verification case.  This can be seen by looking at the values of the long-term asset, 1B3, chosen in each case and reported in Appendix D.

Since the only qualitative difference between the full verification and the zero private verification cases is that the level of the long-term asset is lower and borrowing is higher, individuals are holding relatively more and absolutely “too much” of the short-term asset.  When the sudden stop is unanticipated then, the damage is worse in the zero private verification case than in the full verification case.  Again, the reader is referred to the values reported in Appendix D.

The major results of this chapter will be presented in terms of the full verification case and the zero private verification case.  Appendix E contains the results for the case with term premia.  That case has been included since a term-premia case will also be considered in Chapter IV.  The degree to which term premia have an impact on the results presented will be noted as necessary throughout the remaining discussion.

III.2
Response to Shocks: Simulations and Welfare Analysis

For simulations, specific functional forms and parameter values are assumed.  For a complete list of the parameter values, see Appendix D.  Utility is logarithmic and the interest rate equations are 
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where γ > 0 and φ > 0 are exogenously determined parameters, s is the risk-premium=s shift parameter that departs from zero during sudden stops, and λ is the probability of a sudden stop (i.e., s = s*).  Because t-2Bt and t-1Bt are negative, the risk premia rises as individuals borrow more
.

There are three distinct cases to consider.  First, the case of no shock is considered. This provides the benchmark.  Second, the case of an unanticipated shock is considered.  Third, anticipated shocks are discussed.  Here the case where the shock is unanticipated (i.e., assigned a probability weight of zero) and the case with probability one (“fully anticipated”) are both considered.

III.2.1
No Shock Benchmark

In Figure 5.A  and Figure 5.B, the steepest path (“Both”) represents the complete case where both assets are available.  There the ability to finance consumption through both assets lowers individuals’ initial interest payment.  The lower cost is translated into higher consumption and, thus, this path yields the highest utility of the three.  The kink at date two in Figure 5.A is from the higher premium resulting from the long-term borrowing already due at date three.
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FIGURE 5.A. FULL VERIFICATION CONSUMPTION 

WITHOUT A SHOCK
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FIGURE 5.B. ZERO PRIVATE VERIFICATION CONSUMPTION 

WITHOUT A SHOCK
The other two consumption paths are where only short-term assets are available (e.g., no long-term option is available) which is the case commonly studied in the literature and the case where only A assets are available (no short-term options exist) which is intended to capture the “capital controls” case where short-term borrowing is banned.  


The difference between the full verification case and the zero private verification case is that when there is zero private verification very little of the long-term asset is held.  As discussed in the previous section, this is because the market forces the long-term asset to exert an influence on the level of the interest rate charged on individuals’ initial holding of the short-term asset chosen at date one.  The result is that, graphically, the difference between the “Short Only” and “Both” consumption paths is nearly imperceptible.

III.2.2
Unanticipated Shock


When an unanticipated shock occurs at date two, individuals must re-optimize, updating their plans given the new interest rate.  To do this, they solve a two date problem by maximizing 
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subject to their remaining lifetime budget constraint
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where 1B2 and 1B3 are pre-determined variables from the individual=s perspective at date two.    The interest rate between dates two and three is now the sudden stop rate, r3ss , which, by definition, solves optimally for 2B3 = 0.  Technically, one could write the interest rate charged to borrowers as a function of B3 because the sudden stop is merely a level shift of the supply curve upwards.  Nevertheless, because it is assumed that the shift is far enough that the new intersection with individual demand occurs on the vertical axis, no non-zero amounts are demanded, so the slope term can be dropped for notational simplicity.  The sudden stop interest rate, 2r3ss, solves
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That is,
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The assumption that the sudden stop rate is always the one that leaves zero borrowing optimal is a simplification, but without any loss of generality.  All interest rates between the maximum sudden stop rate calculated here and the no-shock rate would allow some borrowing, but not as much as before.  Thus, the maximum sudden stop rate defines the lower bound on utility while the no-shock rate defines the upper bound.  All other rates allow for a utility level somewhere in between.  For rates exceeding the maximum sudden stop rate borrowing is still zero.  So the “sudden stop rate” here can also be thought of as the minimum rate required for zero borrowing.
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FIGURE 6.A. FULL VERIFICATION CONSUMPTION FOR AN UNANTICIPATED SHOCK
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FIGURE 6.B. ZERO PRIVATE VERIFICATION CONSUMPTION FOR AN UNANTICIPATED SHOCK

It is a picture like that in Figure 6.A or Figure 6.B  that many authors probably have in mind when recommending longer-term borrowing as a precaution against sudden stops as well as when justifying capital controls.  The consumption path when only long-term borrowing (“Long Only “ in Figure 6.A and Figure 6.B) is available guarantees individuals a consumption path and level of utility that does not depend on the sudden stop.

With full verification when both assets are available (“Both” in Figure 6.A) the hit of the sudden stop is not as bad as when only short-term borrowing is available (“Short Only” in Figure 6.A).  This is due to the presence of long-term holdings in the individual’s portfolio.  Notice also that date three consumption is highest for “Short Only” because in such a world individuals have nothing to repay at date three.  This is not necessarily good when considered relative to higher consumption at other dates.  Higher date three consumption contributes the least to lifetime utility.

Again, when there is zero private verification, the difference between the “Both” and “Short Only” paths in Figure 6.B is nearly zero.  The damage, however, is worse than in the full verification case since individuals hold too much short-term debt which is precisely the asset hit hardest by the sudden stop.

III.2.3
Anticipated Shock

Figure 7.A and Figure 7.B show how individuals take account of their full anticipation of the shock.  While the ALong Only@ case is the same as before, utility is higher here in the “Both” and “Short Only” cases than it was in those cases when the shock was unanticipated.  By assigning positive and accurate probabilities to the sudden stop, individuals are able to obtain the ex post optimal consumption path.  The more accurate the probability assignment (here it has 100% accuracy while the unanticipated case was “completely inaccurate”), the better.  It is in this sense that one policy implication of this model is that better information for domestic residents about international lenders (i.e., a more accurate estimates of λ ) is welfare enhancing.

Because individuals at date one anticipate the inability to borrow short-term at date two, when free to choose (i.e., the “Both” case) they adjust their relative holdings at date one and hold more of the long-term asset.  This diminishes the qualitative differences between the full verification and zero private verification environments as can be seen by comparing Figures 7a and 7b.
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FIGURE 7.A. FULL VERIFICATION CONSUMPTION FOR

A FULLY ANTICIPATED SHOCK
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FIGURE 7.B. ZERO PRIVATE VERIFICATION CONSUMPTION FOR A FULLY ANTICIPATED SHOCK
The major message of this chapter is best seen in Figure 8.A and Figure 8.B.  For a moment ignore U(Both) and consider instead the U(Short Only) versus U(Long Only) comparison.  This is the one commonly made in the literature.  Standard procedure is first to conduct the entire analysis for the U(Short Only) case only.  Clearly when looking at sudden stops, the outcome for the Short Only case is quite bleak.  The next step is generally to point out that U(Long Only) would be obtained if all debts were converted to a longer-maturity.  The analysis usually stops there because it is clear that long-term financing guarantees a utility level that is always better than that obtained with short-term financing when sudden stops are present.  This, however, is not the correct comparison and wrongly implies that in such a world, capital controls that ban short-term borrowing are generally to be recommended. 

When considering banning short-term capital flows, the correct comparison is between U(Both) and U(Long Only)
.  The case for ex ante capital controls disappears under this comparison.  The only case when an argument for banning short-term capital remains is when the shock is unanticipated.  Then ex ante if one assumes that the government has better information than individuals, the optimal policy would be for the government to announce its expectations and leave individuals free to allocate their resources as they choose.  If individuals do not believe the government and the government has no other policy tool available, then they best enhance welfare by banning short-term borrowing.

The complete picture then tells us that while exclusively borrowing long-term can completely avoid a sudden stop, it is not always optimal to do so.  Both assets should generally be allowed so individuals can reduce their borrowing costs in general, independent of whether sudden stops are possible or not.

The difference between the full verification (Figure 8.A) and zero private verification (Figure 8.B) cases is only that when there is no sudden stop (neither anticipated nor realized) then, because individuals choose to hold so little of the long-term asset it appears in the simulation that individuals are indifferent between “Both”, “Long Only” and “Short Only”.  None of the policy implications or other results are in any way affected.
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FIGURE 8.A. FULL VERIFICATION LIFETIME UTILITY 

FOR THE THREE CASES STUDIED
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FIGURE 8.B. ZERO PRIVATE VERIFICATION LIFETIME UTILITY 

FOR THE THREE CASES STUDIED

III.3
Conclusion

Long-term borrowing helps, but is not a saving grace that would allow economies to emerge with maximum utility, unscathed from sudden-stop-type crises.  Furthermore, in a world with information asymmetries, individuals do not optimally drop all short-term borrowing to avoid crises, even when the crisis is fully anticipated.

The implication, of course, is that banning short-term capital flows would not generally be optimal.  In particular, it was shown that U(Both) > U(Long Only) ≥ U(Short Only) where there is no sudden stop or when it is fully anticipated.  While banning short-term flows would insulate the economy from shocks, it would not generally be utility maximizing.  Again the unanticipated case when government is not believed by the public and has no other policy tool is an exception.

An additional implication is that international policies that increase information availability are beneficial in this framework.  In this framework, the first best policy would actually eliminate the information asymmetry driving the need for risk premia in general.  Second best policies then might aim at moving from zero private verification to full verification.  This is in general agreement with the widely-held view that rating agencies for countries and other efforts to improve information on the international lender=s side are to be encouraged.  The effects of such efforts in this model would be to eliminate the risk premia charged, which is always welfare enhancing.  As a complement to better information for international  investors, this paper also argues that there is a need for better information for domestic borrowers about the international lenders.  In this model, that would mean the provision of accurate information about the probability of a sudden stop so that individuals could better choose their optimal plans.  This is consistent with the recommendations of the IMF (1999, 2000, and 2001) that there be greater transparency on the part of international lending organizations in order to better ascertain their portfolio positions and potential for herd-type behavior. Additionally, this model implies that if a government is concerned about the possibility of  sudden stops, welfare would best be increased if the government publicly announced its expectations and allowed individuals to adjust on their own.

A further lesson learned by including long-term borrowing as an option is that models focusing solely on short-term borrowing miss completely the role of savings.  This short-term lending by long-term borrowers means two things.  First, that there is an asymmetric effect between shocks to the world borrowing rate charged to a specific country and shocks to the world real interest rate that has largely been overlooked by theoretical models.  And, second, the effect that saving has on balance of payments accounts and measures of current account sustainability can be important.  When savings occurs, or can occur, it lowers the net amount borrowed short-term at some dates.  This lowers the current account.  Further research on this effect could prove useful in explaining why many Asian economies had small current account deficits and even some surpluses, yet were still caught by the crises of 1997, as noted by Calvo (1998) and others.


Finally, this provides a simple and tractable means of determining jointly the term structure of interest rates and optimal maturity structure of private debt endogenously and within a framework based on Obstfeld-and-Rogoff (1999) - type models currently popular in the open economy literature.  The Appendix presents results for the cases in this chapter but when term premia are also charged.  Future research can build on this foundation to develop longer-horizon versions of the model with more assets.
APPENDIX : CASES WITH TERM PREMIA


The intuition behind using term premia is simply that the future is less certain than the present.  That longer-term loans tend to have higher premia than shorter-term loans is a generally observed phenomenon and one that is expected to have important implication when the horizon of the model is extended and more maturities are included.  For consistency then, it is important that term premia also be introduced formally into this basic model.  This appendix presents in brief the results from simulating the model where term premia have been included.

A.1.
The Model


Formally, the term premia are simply added to the interest rate equation so that longer-term interest rates are higher than shorter-term interest rates even at zero levels of borrowing.  Because the intuition is that all terms have some premia, but that they increase with the term length, short-term borrowing is also charged an additional premia, φ(1) to denote a “one-date” premium, otherwise not present in the core model of the paper.  A premium is charged to long-term borrowing and this premium, φ(2), exceeds the short-term premium, φ(2) > φ(1).


The only modification to the individual’s maximization problem is the presence of the premia in the interest rate equations.

(E.1)
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The effect of including these premia is that the long-term asset is now inherently more expensive than the short-term asset.  This means that in general welfare will be lower in all cases because the cost has risen for obtaining the same funds as before.  The damage from the sudden stop is also greater now because now only are funds more expensive, but there is also an incentive to borrow more short-term funds than before relative to long-term funds.  Of course, when combined with zero private verification, individuals are “overborrowing” due to the lack of private verification, which also encourages borrowing more short- than long-term, an effect that is enhanced when term premia are added.  This is the worst of all worlds considered in the paper.

A.2.
Simulation Results


The full verification versus zero private verification dichotomy is maintained here, but the discussion of the results is shortened since all of the qualitative results remain.  The magnitudes of the levels do change and, as mentioned above, utility is generally lower.  The specific values for the simulations are
TABLE A.10 ZERO PRIVATE VERIFICATION WITH TERM PREMIA NO SUDDEN STOP

	
	A and B both
	B only
	A only

	A3
	0.00000
	n.a.
	-21.08465

	B2
	-21.97127
	-21.97127
	n.a.

	B3
	-21.97127
	-21.97127
	n.a.

	r2
	0.00759
	0.00759
	n.a.

	r3
	0.00756
	0.00756
	n.a.

	rA3
	0.00856
	n.a.
	0.00833

	C1
	1021.97127
	1021.97127
	1021.08465

	C2
	999.73732
	999.73732
	1000.00000

	C3
	977.95918
	977.95918
	978.56281

	Utility
	20.12601
	20.12601
	20.12597


TABLE A.11. ZERO PRIVATE VERIFICATION WITH TERM PREMIA UNANTICIPATED SUDDEN STOP

	
	A and B both
	B only
	A only

	A3
	0.00000
	n.a.
	-21.08465

	B2
	-21.97127
	-21.97127
	n.a.

	B3
	0.00000
	0.00000
	n.a.

	r2
	0.00759
	0.00759
	n.a.

	r3ss
	0.05332
	0.05332
	n.a.

	rA3
	0.00856
	n.a.
	0.00833

	C1
	1021.97127
	1021.97127
	1021.08465

	C2
	977.86194
	977.86194
	1000.00000

	C3
	1000.00000
	1000.00000
	978.56281

	Utility
	20.12553
	20.12553
	20.12597


TABLE A.12. ZERO PRIVATE VERIFICATION WITH TERM PREMIA FULLY ANTICIPATED SUDDEN STOP

	
	A and B both
	B only
	A only

	A3
	-19.58848
	n.a.
	-21.08465

	B2
	-4.01304
	-12.39539
	n.a.

	E{B3}
	0.00000
	0.00000
	n.a.

	r2
	0.00220
	0.00472
	n.a.

	E{r3}
	0.01358
	0.04299
	n.a.

	rA3
	0.00788
	n.a.
	0.00833

	C1
	1023.60153
	1012.39539
	1021.08465

	E{C2}
	995.97811
	987.54612
	1000.00000

	E{C3}
	980.10172
	1000.00000
	978.56281

	Utility
	20.12601
	20.12569
	20.12597
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FIGURE AE.1.A.  FULL VERIFICATION CONSUMPTION 

WITHOUT A SHOCK


[image: image41.wmf]975

980

985

990

995

1000

1005

1010

1015

1020

1025

C1

C2

C3

Both

B only

A only


FIGURE A.1.B ZERO PRIVATE VERIFICATION CONSUMPTION 

WITHOUT A SHOCK
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FIGURE A.2.A  FULL VERIFICATION CONSUMPTION WITH AN UNANTICIPATED SHOCK
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FIGURE A.2.B ZERO PRIVATE VERIFICATION CONSUMPTION 

WITH AN UNANTICIPATED SHOCK
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FIGURA E.3.A. FULL VERIFICATION CONSUMPTION 

WITH AN ANTICIPATED SHOCK
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FIGURE A.3.B.  ZERO PRIVATE VERIFICATION CONSUMPTION 

WITH AN ANTICIPATED SHOCK
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FIGURE A.4.A.  FULL VERIFICATION LIFETIME UTILITY
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FIGURE A.4.B.  ZERO PRIVATE VERIFICATION LIFETIME UTILITY
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�	Under the special condition when individuals can hold only one asset type (A or B, but not both), there is a range of interest rates between the world lending rate and the maximum borrowing rate for which a domestic loanable funds market emerges allowing some wealth transfers between short-term borrowers and short-term lenders.  This case is considered in Appendix B.


�	Also, for either definition, α is defined in terms of the choices made at date one.  That keeps α from changing at date two if more or less short-term borrowing is chosen.


�	While long-term borrowers are never harmed by the sudden stop, they may actually capture a gain if the sudden stop interest rate is below its maximum in which case they can lend domestically to short-term borrowers at a rate higher than the world rate and gain from doing so.  Again, see Appendix B for this case.


�	Actually, the date one net capital flow is always the same for short and long-term financing.  The reason is that any 1B3  beyond 1B2 is loaned back out as 1S2 since only 1B2 is needed.  The result is that net 1B3  = 1B3  + 1S2 = 1B2 .  Recall, all B are weakly negative while S is weakly positive.


�	For a more formal treatment, see Appendix A, which in turn follows Eaton and Gersovitz (1981) very closely.


�	To avoid the impression of any bias in my results, I generally let γ = φ.  Intuitively, one might assume that  φ > γ since uncertainty is generally higher the farther out into the future on looks although nothing in the structure of the model suggests this should be so.  That intuition is captured in Chapter IV and Appendix E by considering the case with explicitly included term premia.


�	U(Short Only) is actually the case where long-term flows are banned.
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		B2		-2.85526		-2.88137		n.a.

		B3		-2.82861		-2.85503		n.a.

		r2		0.00086		0.00086		n.a.

		r3		0.00086		0.00086		n.a.

		rA3		0.00086		n.a.		0.00086

		C1		102.88191		102.88137		102.86659

		C2		99.97091		99.97117		100.00000

		C3		97.14227		97.14252		97.12847

		Utility		13.41782		13.41782		13.41782

		ZPV No Sudden Stop

				Both		B only		A only

		A3		-0.12206		n.a.		-22.63086

		B2		-22.64546		-22.74759		n.a.

		B3		-22.52340		-22.63789		n.a.

		r2		0.00679		0.00682		n.a.

		r3		0.00679		0.00679		n.a.

		rA3		0.00679		n.a.		0.00679

		C1		1022.76751		1022.74759		1022.63086

		C2		999.72410		999.73506		1000.00000

		C3		977.19987		977.20837		977.06080

		Utility		20.12604		20.12604		20.12604





NSS

		0		0		0

		0		0		0

		0		0		0



Both

B only

A only



USS

		0		0		0

		0		0		0

		0		0		0



Both

B only

A only



ESS

		ZPV Unanticipated Sudden Stop

				Both		B only		A only

		A3		-0.26648		n.a.		-2.86659

		B2		-2.85526		-2.88137		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00086		0.00086		n.a.

		r3		0.06002		0.06059		n.a.

		rA3		0.00086		n.a.		0.00086

		C1		102.88191		102.88137		102.86659

		C2		97.14229		97.11614		100.00000

		C3		99.97331		100.00000		97.12847

		Utility		13.41703		13.41702		13.41782

		ZPV Unanticipated Sudden Stop

				Both		B only		A only

		A3		-0.12206		n.a.		-22.63086

		B2		-22.64546		-22.74759		n.a.

		B3		-22.52340		-22.63789		n.a.

		r2		0.00679		0.00682		n.a.

		r3		0.05390		0.05414		n.a.

		rA3		0.00679		n.a.		0.00679

		C1		1022.76751		1022.74759		1022.63086

		C2		977.20070		977.09717		1000.00000

		C3		999.87628		1000.00000		977.06080

		Utility		20.12554		20.12553		20.12604





ESS

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



Utility

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



		ZPV Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-2.82710		n.a.		-2.86659

		B2		-0.08389		-1.45568		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.0000251680344		0.00044		n.a.

		r3		0.00167		0.04522		n.a.

		rA3		0.00085		n.a.		0.00086

		C1		102.91100		101.45568		102.86659

		C2		99.91610		98.54368		100.00000

		C3		97.16810		100.00000		97.12847

		Utility		13.41782		13.41723		13.41782

		ZPV Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-3.74787		n.a.		-22.63086

		B2		-21.23502		-12.8325		n.a.

		B3		0.00000		0.0000		n.a.

		r2		0.00112		0.0038		n.a.

		r3		0.01164		0.0434		n.a.

		rA3		0.00637		n.a.		0.00679

		C1		1024.98290		1012.83250		1022.63086

		C2		996.24791		987.11810		1000.00000

		C3		978.49356		1000		977.06080

		Utility		20.12607		20.12570		20.12604





		C1		0		0

		C2		0		0

		C3		0		0



Both
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Both

B only
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0
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		ZPV Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		13.41782		13.41703		13.41782

		U ( B only )		13.41782		13.41702		13.41723

		U ( A only )		13.41782		13.41782		13.41782

		ZPV Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12604		20.12554		20.12607

		U ( B only )		20.12604		20.12553		20.12570

		U ( A only )		20.12604		20.12604		20.12604
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U ( B only )
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Chart2

		C1		1011.362224		1018.4551

		C2		988.5990464		1000

		C3		1000		981.3399801



Both

Short Only

Long Only

1021.881433

995.0563527

982.8821848



NSS

		No Sudden Stop

				Both		B only		A only

		A3		-1.45770		n.a.		-2.78579

		B2		-1.38479		-2.79953		n.a.

		B3		-1.31541		-2.77491		n.a.

		r2		0.00042		0.00084		n.a.

		r3		0.00083		0.00083		n.a.

		rA3		0.00083		n.a.		0.00084

		C1		102.84249		102.79954		102.78579

		C2		99.93004		99.73019		100.00000

		C3		97.22338		97.22278		97.20955

		Utility		13.41783		13.41782		13.41782

		No Sudden Stop

				Both		B only		A only

		A3		-12.28550		n.a.		-18.45510

		B2		-8.92842		-18.51233		n.a.

		B3		-5.73352		-18.44558		n.a.

		r2		0.00268		0.00555		n.a.

		r3		0.00541		0.00553		n.a.

		rA3		0.00541		n.a.		0.00554

		C1		1021.21392		1018.51233		1018.45510

		C2		996.78119		999.83044		1000.00000

		C3		981.81680		981.45234		981.33998

		Utility		20.12610		20.12607		20.12607





NSS

		0		0		0

		0		0		0

		0		0		0
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B only

A only



USS

		0		0		0

		0		0		0

		0		0		0



Both

B only

A only



ESS

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-1.45770		n.a.		-2.78579

		B2		-1.38479		-2.79953		n.a.

		B3		-1.31541		0.00000		n.a.

		r2		0.00042		0.00084		n.a.

		r3		0.02922		0.05969		n.a.

		rA3		0.00083		n.a.		0.00084

		C1		102.84249		102.79954		102.78579

		C2		98.61463		97.19811		100.00000

		C3		98.53988		100.00000		97.20955

		Utility		13.41764		13.41704		13.41782

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-12.28550		n.a.		-18.45510

		B2		-8.92842		-18.51233		n.a.

		B3		-5.73352		0.00000		n.a.

		r2		0.00268		0.00555		n.a.

		r3		0.26397		0.04954		n.a.

		rA3		0.00541		n.a.		0.00554

		C1		1021.21392		1018.51233		1018.45510

		C2		991.04766		981.38486		1000.00000

		C3		987.58132		1000.00000		981.33998

		Utility		20.12602		20.12564		20.12607





ESS

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



Utility

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-2.72576		n.a.		-2.78579

		B2		-0.13110		-1.43451		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00004		0.00043		n.a.

		r3		0.00319		0.04500		n.a.

		rA3		0.00818		n.a.		0.00084

		C1		102.85687		101.43451		102.78579

		C2		99.86889		98.56487		100.00000

		C3		97.26978		100.00000		97.20955

		Utility		13.41783		13.41723		13.41782

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-16.94510		n.a.		-18.45510

		B2		-4.93634		-11.36222		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00148		0.00341		n.a.

		r3		0.01740		0.04188		n.a.

		rA3		0.00508		n.a.		0.00554

		C1		1021.88143		1011.36222		1018.45510

		C2		995.05635		988.59905		1000.00000

		C3		982.88218		1000.00000		981.33998

		Utility		20.12609		20.12570		20.12607
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0
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0



		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		13.41783		13.41764		13.41783

		U ( B only )		13.41782		13.41704		13.41723

		U ( A only )		13.41782		13.41782		13.41782

		Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12610		20.12602		20.12609

		U ( B only )		20.12607		20.12564		20.12570

		U ( A only )		20.12607		20.12607		20.12607
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U ( B only )
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		0		0		0

		0		0		0

		0		0		0



U ( A & B )

U ( B only )

U ( A only )
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Chart1

		C1		1018.512331		1018.4551

		C2		981.3848568		1000

		C3		1000		981.3399801



Both

Short Only

Long Only

1021.213923

991.0476623

987.581317



NSS

		No Sudden Stop

				Both		B only		A only

		A3		-1.45770		n.a.		-2.78579

		B2		-1.38479		-2.79953		n.a.

		B3		-1.31541		-2.77491		n.a.

		r2		0.00042		0.00084		n.a.

		r3		0.00083		0.00083		n.a.

		rA3		0.00083		n.a.		0.00084

		C1		102.84249		102.79954		102.78579

		C2		99.93004		99.73019		100.00000

		C3		97.22338		97.22278		97.20955

		Utility		13.41783		13.41782		13.41782

		No Sudden Stop

				Both		B only		A only

		A3		-12.28550		n.a.		-18.45510

		B2		-8.92842		-18.51233		n.a.

		B3		-5.73352		-18.44558		n.a.

		r2		0.00268		0.00555		n.a.

		r3		0.00541		0.00553		n.a.

		rA3		0.00541		n.a.		0.00554

		C1		1021.21392		1018.51233		1018.45510

		C2		996.78119		999.83044		1000.00000

		C3		981.81680		981.45234		981.33998

		Utility		20.12610		20.12607		20.12607





NSS

		0		0		0

		0		0		0

		0		0		0



Both

B only

A only



USS

		0		0		0

		0		0		0

		0		0		0



Both

B only

A only



ESS

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-1.45770		n.a.		-2.78579

		B2		-1.38479		-2.79953		n.a.

		B3		-1.31541		0.00000		n.a.

		r2		0.00042		0.00084		n.a.

		r3		0.02922		0.05969		n.a.

		rA3		0.00083		n.a.		0.00084

		C1		102.84249		102.79954		102.78579

		C2		98.61463		97.19811		100.00000

		C3		98.53988		100.00000		97.20955

		Utility		13.41764		13.41704		13.41782

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-12.28550		n.a.		-18.45510

		B2		-8.92842		-18.51233		n.a.

		B3		-5.73352		0.00000		n.a.

		r2		0.00268		0.00555		n.a.

		r3		0.26397		0.04954		n.a.

		rA3		0.00541		n.a.		0.00554

		C1		1021.21392		1018.51233		1018.45510

		C2		991.04766		981.38486		1000.00000

		C3		987.58132		1000.00000		981.33998

		Utility		20.12602		20.12564		20.12607





ESS

		C1

		C2

		C3



Both

B only

A only



Utility

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-2.72576		n.a.		-2.78579

		B2		-0.13110		-1.43451		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00004		0.00043		n.a.

		r3		0.00319		0.04500		n.a.

		rA3		0.00818		n.a.		0.00084

		C1		102.85687		101.43451		102.78579

		C2		99.86889		98.56487		100.00000

		C3		97.26978		100.00000		97.20955

		Utility		13.41783		13.41723		13.41782

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-16.94510		n.a.		-18.45510

		B2		-4.93634		-11.36222		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00148		0.00341		n.a.

		r3		0.01740		0.04188		n.a.

		rA3		0.00508		n.a.		0.00554

		C1		1021.88143		1011.36222		1018.45510

		C2		995.05635		988.59905		1000.00000

		C3		982.88218		1000.00000		981.33998

		Utility		20.12609		20.12570		20.12607
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		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		13.41783		13.41764		13.41783

		U ( B only )		13.41782		13.41704		13.41723

		U ( A only )		13.41782		13.41782		13.41782

		Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12610		20.12602		20.12609

		U ( B only )		20.12607		20.12564		20.12570

		U ( A only )		20.12607		20.12607		20.12607
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Chart1

		C1		1022.747594		1022.63086

		C2		999.7350564		1000

		C3		977.2083717		977.0608035



Both

Short Only

Long Only

1022.767511

999.7240989

977.1998651



NSS

		ZPV No Sudden Stop

				Both		B only		A only

		A3		-0.02665		n.a.		-2.86659

		B2		-2.85526		-2.88137		n.a.

		B3		-2.82861		-2.85503		n.a.

		r2		0.00086		0.00086		n.a.

		r3		0.00086		0.00086		n.a.

		rA3		0.00086		n.a.		0.00086

		C1		102.88191		102.88137		102.86659

		C2		99.97091		99.97117		100.00000

		C3		97.14227		97.14252		97.12847

		Utility		13.41782		13.41782		13.41782

		ZPV No Sudden Stop

				Both		B only		A only

		A3		-0.12206		n.a.		-22.63086

		B2		-22.64546		-22.74759		n.a.

		B3		-22.52340		-22.63789		n.a.

		r2		0.00679		0.00682		n.a.

		r3		0.00679		0.00679		n.a.

		rA3		0.00679		n.a.		0.00679

		C1		1022.76751		1022.74759		1022.63086

		C2		999.72410		999.73506		1000.00000

		C3		977.19987		977.20837		977.06080

		Utility		20.12604		20.12604		20.12604





NSS

		



Both

B only

A only



USS

		0		0		0

		0		0		0

		0		0		0
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B only

A only



ESS

		ZPV Unanticipated Sudden Stop

				Both		B only		A only

		A3		-0.26648		n.a.		-2.86659

		B2		-2.85526		-2.88137		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00086		0.00086		n.a.

		r3		0.06002		0.06059		n.a.

		rA3		0.00086		n.a.		0.00086

		C1		102.88191		102.88137		102.86659

		C2		97.14229		97.11614		100.00000

		C3		99.97331		100.00000		97.12847

		Utility		13.41703		13.41702		13.41782

		ZPV Unanticipated Sudden Stop

				Both		B only		A only

		A3		-0.12206		n.a.		-22.63086

		B2		-22.64546		-22.74759		n.a.

		B3		-22.52340		-22.63789		n.a.

		r2		0.00679		0.00682		n.a.

		r3		0.05390		0.05414		n.a.

		rA3		0.00679		n.a.		0.00679

		C1		1022.76751		1022.74759		1022.63086

		C2		977.20070		977.09717		1000.00000

		C3		999.87628		1000.00000		977.06080

		Utility		20.12554		20.12553		20.12604





ESS

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



Utility

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



		ZPV Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-2.82710		n.a.		-2.86659

		B2		-0.08389		-1.45568		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.0000251680344		0.00044		n.a.

		r3		0.00167		0.04522		n.a.

		rA3		0.00085		n.a.		0.00086

		C1		102.91100		101.45568		102.86659

		C2		99.91610		98.54368		100.00000

		C3		97.16810		100.00000		97.12847

		Utility		13.41782		13.41723		13.41782

		ZPV Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-3.74787		n.a.		-22.63086

		B2		-21.23502		-12.8325		n.a.

		B3		0.00000		0.0000		n.a.

		r2		0.00112		0.0038		n.a.

		r3		0.01164		0.0434		n.a.

		rA3		0.00637		n.a.		0.00679

		C1		1024.98290		1012.83250		1022.63086

		C2		996.24791		987.11810		1000.00000

		C3		978.49356		1000		977.06080

		Utility		20.12607		20.12570		20.12604
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		ZPV Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		13.41782		13.41703		13.41782

		U ( B only )		13.41782		13.41702		13.41723

		U ( A only )		13.41782		13.41782		13.41782

		ZPV Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12604		20.12554		20.12607

		U ( B only )		20.12604		20.12553		20.12570

		U ( A only )		20.12604		20.12604		20.12604
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		C1		1018.512331		1018.4551

		C2		999.8304408		1000

		C3		981.4523442		981.3399801



Both

Short Only

Long Only

1021.213923

996.7811851

981.8168005



NSS

		No Sudden Stop

				Both		B only		A only

		A3		-1.45770		n.a.		-2.78579

		B2		-1.38479		-2.79953		n.a.

		B3		-1.31541		-2.77491		n.a.

		r2		0.00042		0.00084		n.a.

		r3		0.00083		0.00083		n.a.

		rA3		0.00083		n.a.		0.00084

		C1		102.84249		102.79954		102.78579

		C2		99.93004		99.73019		100.00000

		C3		97.22338		97.22278		97.20955

		Utility		13.41783		13.41782		13.41782

		No Sudden Stop

				Both		B only		A only

		A3		-12.28550		n.a.		-18.45510

		B2		-8.92842		-18.51233		n.a.

		B3		-5.73352		-18.44558		n.a.

		r2		0.00268		0.00555		n.a.

		r3		0.00541		0.00553		n.a.

		rA3		0.00541		n.a.		0.00554

		C1		1021.21392		1018.51233		1018.45510

		C2		996.78119		999.83044		1000.00000

		C3		981.81680		981.45234		981.33998

		Utility		20.12610		20.12607		20.12607





NSS

		



Both

B only

A only



USS

		0		0		0

		0		0		0

		0		0		0



Both

B only

A only



ESS

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-1.45770		n.a.		-2.78579

		B2		-1.38479		-2.79953		n.a.

		B3		-1.31541		0.00000		n.a.

		r2		0.00042		0.00084		n.a.

		r3		0.02922		0.05969		n.a.

		rA3		0.00083		n.a.		0.00084

		C1		102.84249		102.79954		102.78579

		C2		98.61463		97.19811		100.00000

		C3		98.53988		100.00000		97.20955

		Utility		13.41764		13.41704		13.41782

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-12.28550		n.a.		-18.45510

		B2		-8.92842		-18.51233		n.a.

		B3		-5.73352		0.00000		n.a.

		r2		0.00268		0.00555		n.a.

		r3		0.26397		0.04954		n.a.

		rA3		0.00541		n.a.		0.00554

		C1		1021.21392		1018.51233		1018.45510

		C2		991.04766		981.38486		1000.00000

		C3		987.58132		1000.00000		981.33998

		Utility		20.12602		20.12564		20.12607





ESS

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



Utility

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-2.72576		n.a.		-2.78579

		B2		-0.13110		-1.43451		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00004		0.00043		n.a.

		r3		0.00319		0.04500		n.a.

		rA3		0.00818		n.a.		0.00084

		C1		102.85687		101.43451		102.78579

		C2		99.86889		98.56487		100.00000

		C3		97.26978		100.00000		97.20955

		Utility		13.41783		13.41723		13.41782

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-16.94510		n.a.		-18.45510

		B2		-4.93634		-11.36222		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00148		0.00341		n.a.

		r3		0.01740		0.04188		n.a.

		rA3		0.00508		n.a.		0.00554

		C1		1021.88143		1011.36222		1018.45510

		C2		995.05635		988.59905		1000.00000

		C3		982.88218		1000.00000		981.33998

		Utility		20.12609		20.12570		20.12607
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		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		13.41783		13.41764		13.41783

		U ( B only )		13.41782		13.41704		13.41723

		U ( A only )		13.41782		13.41782		13.41782

		Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12610		20.12602		20.12609

		U ( B only )		20.12607		20.12564		20.12570

		U ( A only )		20.12607		20.12607		20.12607
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		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only

1021.97127

1021.97127

1021.084649

977.8619374

977.8619374

1000

1000

1000

978.5628132



NSS

		

		WITH TIME PREMIA

		No Sudden Stop

				Both		B only		A only

		A3		0.00000		n.a.		-21.08465

		B2		-21.97127		-21.97127		n.a.

		B3		-21.97127		-21.97127		n.a.

		r2		0.00759		0.00759		n.a.

		r3		0.00756		0.00756		n.a.

		rA3		0.00856		n.a.		0.00833

		C1		1021.97127		1021.97127		1021.08465

		C2		999.73732		999.73732		1000.00000

		C3		977.95918		977.95918		978.56281

		Utility		20.12601		20.12601		20.12597





NSS

		



Both

B only

A only



USS

		

		WITH TIME PREMIA

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		0.00000		n.a.		-21.08465

		B2		-21.97127		-21.97127		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00759		0.00759		n.a.

		r3		0.05332		0.05332		n.a.

		rA3		0.00856		n.a.		0.00833

		C1		1021.97127		1021.97127		1021.08465

		C2		977.86194		977.86194		1000.00000

		C3		1000.00000		1000.00000		978.56281

		Utility		20.12553		20.12553		20.12597





USS

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only



ESS

		

		WITH TIME PREMIA

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-19.58848		n.a.		-21.08465

		B2		-4.01304		-12.39539		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00220		0.00472		n.a.

		r3		0.01358		0.04299		n.a.

		rA3		0.00788		n.a.		0.00833

		C1		1023.60153		1012.39539		1021.08465

		C2		995.97811		987.54612		1000.00000

		C3		980.10172		1000.00000		978.56281

		Utility		20.12601		20.12569		20.12597





ESS

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only

0

0

0

0

0

0

0

0

0



Utility

		

		WITH TIME PREMIA

		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		20.12601		20.12553		20.12601

		U ( B only )		20.12601		20.12553		20.12569

		U ( A only )		20.12597		20.12597		20.12597





Utility
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U ( B only )

U ( A only )
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		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only

1023.601527

1012.395394

1021.084649

995.978112

987.5461173

1000

980.1017226

1000

978.5628132



NSS

		

		WITH TIME PREMIA

		No Sudden Stop

				Both		B only		A only

		A3		0.00000		n.a.		-21.08465

		B2		-21.97127		-21.97127		n.a.

		B3		-21.97127		-21.97127		n.a.

		r2		0.00759		0.00759		n.a.

		r3		0.00756		0.00756		n.a.

		rA3		0.00856		n.a.		0.00833

		C1		1021.97127		1021.97127		1021.08465

		C2		999.73732		999.73732		1000.00000

		C3		977.95918		977.95918		978.56281

		Utility		20.12601		20.12601		20.12597





NSS

		



Both

B only

A only



USS

		

		WITH TIME PREMIA

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		0.00000		n.a.		-21.08465

		B2		-21.97127		-21.97127		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00759		0.00759		n.a.

		r3		0.05332		0.05332		n.a.

		rA3		0.00856		n.a.		0.00833

		C1		1021.97127		1021.97127		1021.08465

		C2		977.86194		977.86194		1000.00000

		C3		1000.00000		1000.00000		978.56281

		Utility		20.12553		20.12553		20.12597





USS

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only



ESS

		

		WITH TIME PREMIA

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-19.58848		n.a.		-21.08465

		B2		-4.01304		-12.39539		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00220		0.00472		n.a.

		r3		0.01358		0.04299		n.a.

		rA3		0.00788		n.a.		0.00833

		C1		1023.60153		1012.39539		1021.08465

		C2		995.97811		987.54612		1000.00000

		C3		980.10172		1000.00000		978.56281

		Utility		20.12601		20.12569		20.12597





ESS

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only



Utility

		

		WITH TIME PREMIA

		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		20.12601		20.12553		20.12601

		U ( B only )		20.12601		20.12553		20.12569

		U ( A only )		20.12597		20.12597		20.12597





Utility

		



U ( A & B )

U ( B only )

U ( A only )
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		NS		20.12603		20.126

		US		20.12563		20.126

		AS		20.12569		20.126



U ( A & B )

U ( B only )

U ( A only )

20.12604

20.12587

20.12603



NSS

		No Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		No Sudden Stop

				Both		B only		A only

		A3		-7.52758		n.a.		-17.19975

		B2		-12.00572		-17.88364		n.a.

		B3		-10.01918		-17.82620		n.a.

		r2		0.00460		0.00637		n.a.

		r3		0.00626		0.00635		n.a.

		rA3		0.00726		n.a.		0.00716

		C1		1019.53330		1017.88364		1017.19975

		C2		997.95822		999.82874		1000.00000

		C3		982.28072		982.06064		982.55307

		Utility		20.12604		20.12603		20.12600





NSS

		



Both

B only

A only



USS

		Unanticipated Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3																		3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-7.52758		n.a.		-17.19975

		B2		-12.00572		-17.88364		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00460		0.00637		n.a.

		r3		0.03461		0.04888		n.a.

		rA3		0.00726		n.a.		0.00716

		C1		1019.53330		1017.88364		1017.19975

		C2		991.04766		982.00253		1000.00000

		C3		987.58132		1000.00000		982.55307

		Utility		20.12587		20.12563		20.12600





USS

		C1

		C2

		C3



Both

B only

A only



ESS

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-15.65785		n.a.		-17.19975

		B2		-5.03646		-10.97650		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00251		0.00429		n.a.

		r3		0.01880		0.04148		n.a.

		rA3		0.00670		n.a.		0.00716

		C1		1020.69431		1010.97650		1017.19975

		C2		994.95089		988.97638		1000.00000

		C3		984.13172		1000.00000		982.55307

		Utility		20.12603		20.12569		20.12600





ESS

		C1

		C2

		C3



Both

B only

A only



Utility

		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )

		U ( B only )

		U ( A only )

		WITH TIME PREMIA

		Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12604		20.12587		20.12603

		U ( B only )		20.12603		20.12563		20.12569

		U ( A only )		20.12600		20.12600		20.12600





Utility

		



U ( A & B )

U ( B only )

U ( A only )
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Chart4

		NSS		20.12600602		20.12597477

		USS		20.12553431		20.12597477

		ESS		20.1256878		20.12597477



U ( A & B )

U ( B only )

U ( A only )

20.12600602

20.12553431

20.12600521



NSS

		

		WITH TIME PREMIA

		No Sudden Stop

				Both		B only		A only

		A3		0.00000		n.a.		-21.08465

		B2		-21.97127		-21.97127		n.a.

		B3		-21.97127		-21.97127		n.a.

		r2		0.00759		0.00759		n.a.

		r3		0.00756		0.00756		n.a.

		rA3		0.00856		n.a.		0.00833

		C1		1021.97127		1021.97127		1021.08465

		C2		999.73732		999.73732		1000.00000

		C3		977.95918		977.95918		978.56281

		Utility		20.12601		20.12601		20.12597





NSS

		



Both

B only

A only



USS

		

		WITH TIME PREMIA

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		0.00000		n.a.		-21.08465

		B2		-21.97127		-21.97127		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00759		0.00759		n.a.

		r3		0.05332		0.05332		n.a.

		rA3		0.00856		n.a.		0.00833

		C1		1021.97127		1021.97127		1021.08465

		C2		977.86194		977.86194		1000.00000

		C3		1000.00000		1000.00000		978.56281

		Utility		20.12553		20.12553		20.12597





USS

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only



ESS

		

		WITH TIME PREMIA

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-19.58848		n.a.		-21.08465

		B2		-4.01304		-12.39539		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00220		0.00472		n.a.

		r3		0.01358		0.04299		n.a.

		rA3		0.00788		n.a.		0.00833

		C1		1023.60153		1012.39539		1021.08465

		C2		995.97811		987.54612		1000.00000

		C3		980.10172		1000.00000		978.56281

		Utility		20.12601		20.12569		20.12597





ESS

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only



Utility

		

		WITH TIME PREMIA

		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		20.12601		20.12553		20.12601

		U ( B only )		20.12601		20.12553		20.12569

		U ( A only )		20.12597		20.12597		20.12597





Utility

		



U ( A & B )

U ( B only )

U ( A only )
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		C1		1010.9765		1017.19975

		C2		988.97638		1000

		C3		1000		982.55307



Both

B only

A only

1020.69431

994.95089

984.13172



NSS

		No Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		No Sudden Stop

				Both		B only		A only

		A3		-7.52758		n.a.		-17.19975

		B2		-12.00572		-17.88364		n.a.

		B3		-10.01918		-17.82620		n.a.

		r2		0.00460		0.00637		n.a.

		r3		0.00626		0.00635		n.a.

		rA3		0.00726		n.a.		0.00716

		C1		1019.53330		1017.88364		1017.19975

		C2		997.95822		999.82874		1000.00000

		C3		982.28072		982.06064		982.55307

		Utility		20.12604		20.12603		20.12600





NSS

		



Both

B only

A only



USS

		Unanticipated Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3																		3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-7.52758		n.a.		-17.19975

		B2		-12.00572		-17.88364		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00460		0.00637		n.a.

		r3		0.03461		0.04888		n.a.

		rA3		0.00726		n.a.		0.00716

		C1		1019.53330		1017.88364		1017.19975

		C2		991.04766		982.00253		1000.00000

		C3		987.58132		1000.00000		982.55307

		Utility		20.12587		20.12563		20.12600





USS

		C1

		C2

		C3



Both

B only

A only



ESS

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-15.65785		n.a.		-17.19975

		B2		-5.03646		-10.97650		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00251		0.00429		n.a.

		r3		0.01880		0.04148		n.a.

		rA3		0.00670		n.a.		0.00716

		C1		1020.69431		1010.97650		1017.19975

		C2		994.95089		988.97638		1000.00000

		C3		984.13172		1000.00000		982.55307

		Utility		20.12603		20.12569		20.12600





ESS

		C1

		C2

		C3



Both

B only

A only



Utility

		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )

		U ( B only )

		U ( A only )

		WITH TIME PREMIA

		Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12604		20.12587		20.12603

		U ( B only )		20.12603		20.12563		20.12569

		U ( A only )		20.12600		20.12600		20.12600





Utility

		



U ( A & B )

U ( B only )

U ( A only )




_1116690665.xls
Chart1

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only

1021.97127

1021.97127

1021.084649

999.7373241

999.7373241

1000

977.9591782

977.9591782

978.5628132



NSS

		

		WITH TIME PREMIA

		No Sudden Stop

				Both		B only		A only

		A3		0.00000		n.a.		-21.08465

		B2		-21.97127		-21.97127		n.a.

		B3		-21.97127		-21.97127		n.a.

		r2		0.00759		0.00759		n.a.

		r3		0.00756		0.00756		n.a.

		rA3		0.00856		n.a.		0.00833

		C1		1021.97127		1021.97127		1021.08465

		C2		999.73732		999.73732		1000.00000

		C3		977.95918		977.95918		978.56281

		Utility		20.12601		20.12601		20.12597





NSS

		



Both

B only

A only



USS

		

		WITH TIME PREMIA

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		0.00000		n.a.		-21.08465

		B2		-21.97127		-21.97127		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00759		0.00759		n.a.

		r3		0.05332		0.05332		n.a.

		rA3		0.00856		n.a.		0.00833

		C1		1021.97127		1021.97127		1021.08465

		C2		977.86194		977.86194		1000.00000

		C3		1000.00000		1000.00000		978.56281

		Utility		20.12553		20.12553		20.12597





USS

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only

0

0

0

0

0

0

0

0

0



ESS

		

		WITH TIME PREMIA

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-19.58848		n.a.		-21.08465

		B2		-4.01304		-12.39539		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00220		0.00472		n.a.

		r3		0.01358		0.04299		n.a.

		rA3		0.00788		n.a.		0.00833

		C1		1023.60153		1012.39539		1021.08465

		C2		995.97811		987.54612		1000.00000

		C3		980.10172		1000.00000		978.56281

		Utility		20.12601		20.12569		20.12597





ESS

		C1		C1		C1

		C2		C2		C2

		C3		C3		C3



Both

B only

A only

0

0

0

0

0

0

0

0

0



Utility

		

		WITH TIME PREMIA

		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )		20.12601		20.12553		20.12601

		U ( B only )		20.12601		20.12553		20.12569

		U ( A only )		20.12597		20.12597		20.12597





Utility

		



U ( A & B )

U ( B only )

U ( A only )




_1116690727.xls
Chart2

		C1		1017.88364		1017.19975

		C2		982.00253		1000

		C3		1000		982.55307



Both

B only

A only

1019.5333

991.04766

987.58132



NSS

		No Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		No Sudden Stop

				Both		B only		A only

		A3		-7.52758		n.a.		-17.19975

		B2		-12.00572		-17.88364		n.a.

		B3		-10.01918		-17.82620		n.a.

		r2		0.00460		0.00637		n.a.

		r3		0.00626		0.00635		n.a.

		rA3		0.00726		n.a.		0.00716

		C1		1019.53330		1017.88364		1017.19975

		C2		997.95822		999.82874		1000.00000

		C3		982.28072		982.06064		982.55307

		Utility		20.12604		20.12603		20.12600





NSS

		



Both

B only

A only



USS

		Unanticipated Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3																		3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-7.52758		n.a.		-17.19975

		B2		-12.00572		-17.88364		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00460		0.00637		n.a.

		r3		0.03461		0.04888		n.a.

		rA3		0.00726		n.a.		0.00716

		C1		1019.53330		1017.88364		1017.19975

		C2		991.04766		982.00253		1000.00000

		C3		987.58132		1000.00000		982.55307

		Utility		20.12587		20.12563		20.12600





USS

		C1

		C2

		C3



Both

B only

A only



ESS

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-15.65785		n.a.		-17.19975

		B2		-5.03646		-10.97650		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00251		0.00429		n.a.

		r3		0.01880		0.04148		n.a.

		rA3		0.00670		n.a.		0.00716

		C1		1020.69431		1010.97650		1017.19975

		C2		994.95089		988.97638		1000.00000

		C3		984.13172		1000.00000		982.55307

		Utility		20.12603		20.12569		20.12600





ESS

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



Utility

		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )

		U ( B only )

		U ( A only )

		WITH TIME PREMIA

		Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12604		20.12587		20.12603

		U ( B only )		20.12603		20.12563		20.12569

		U ( A only )		20.12600		20.12600		20.12600





Utility

		



U ( A & B )

U ( B only )

U ( A only )




_1116690647.xls
Chart1

		C1		1017.88364		1017.19975

		C2		999.82874		1000

		C3		982.06064		982.55307



Both

B only

A only

1019.5333

997.95822

982.28072



NSS

		No Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		No Sudden Stop

				Both		B only		A only

		A3		-7.52758		n.a.		-17.19975

		B2		-12.00572		-17.88364		n.a.

		B3		-10.01918		-17.82620		n.a.

		r2		0.00460		0.00637		n.a.

		r3		0.00626		0.00635		n.a.

		rA3		0.00726		n.a.		0.00716

		C1		1019.53330		1017.88364		1017.19975

		C2		997.95822		999.82874		1000.00000

		C3		982.28072		982.06064		982.55307

		Utility		20.12604		20.12603		20.12600





NSS

		



Both

B only

A only



USS

		Unanticipated Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3																		3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		Unanticipated Sudden Stop

				Both		B only		A only

		A3		-7.52758		n.a.		-17.19975

		B2		-12.00572		-17.88364		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00460		0.00637		n.a.

		r3		0.03461		0.04888		n.a.

		rA3		0.00726		n.a.		0.00716

		C1		1019.53330		1017.88364		1017.19975

		C2		991.04766		982.00253		1000.00000

		C3		987.58132		1000.00000		982.55307

		Utility		20.12587		20.12563		20.12600





USS

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



ESS

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3

		B2

		B3

		r2

		r3

		rA3

		C1

		C2

		C3

		Utility

		WITH TIME PREMIA

		Fully Anticipate Sudden Stop

				Both		B only		A only

		A3		-15.65785		n.a.		-17.19975

		B2		-5.03646		-10.97650		n.a.

		B3		0.00000		0.00000		n.a.

		r2		0.00251		0.00429		n.a.

		r3		0.01880		0.04148		n.a.

		rA3		0.00670		n.a.		0.00716

		C1		1020.69431		1010.97650		1017.19975

		C2		994.95089		988.97638		1000.00000

		C3		984.13172		1000.00000		982.55307

		Utility		20.12603		20.12569		20.12600





ESS

		C1		0		0

		C2		0		0

		C3		0		0



Both

B only

A only

0

0

0



Utility

		Utility Comparisons

				NSS		USS		ESS

		U ( A & B )

		U ( B only )

		U ( A only )

		WITH TIME PREMIA

		Utility Comparisons

				NS		US		AS

		U ( A & B )		20.12604		20.12587		20.12603

		U ( B only )		20.12603		20.12563		20.12569

		U ( A only )		20.12600		20.12600		20.12600





Utility

		



U ( A & B )

U ( B only )

U ( A only )
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