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Whether a stabilization fund is hedged or not, it will inevitably
generate large amounts of debt. But hedging the fund will make
it more likely to survive in the short term.
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Casual observation leads to the conclusion that
commodity-stabilization funds tend to be short-
lived. While some funds may have f: “=d
because of poor management or unwarranted
political interventions, the stochastic components
of commodity prices can generate insurmount-
able difficulties for even the most expert manag-
ers. By transferring price risk from domestic
producers and consumers to govemment-backed
stabilization funds, these programs generate
welfare benefits that end abruptly when the
funds fail.

In the context of a price-taking country
stabilizing domestic prices through variable
border tariffs, Larson and Coleman annotate the
circumstances under which fund resources face
large or unlimited liability and provide a simple
strategy of gdging with commodity options to
limit fund risk. Using stochastic computer
simulations, the authors demonstrate that using
financial options will generate positive net
welfare gains for the government agencies
backing the funds. These results are quite robust
under a number of underlying assumptions.

Positive net benefits stemming from fund
hedging can occur even when the welfare gains
to producers and consumers stemming from the
stabilization program are small or nonexistent.

To the extent that international prices follow
a log-normal random walk, the stochastic
component of price variability can become
overwhelming in relatively large samples of S00
observations increasing the error associated with
price expectations and hampering the ability of
fund management to determine long-run “rea-
sonable” prices. While hedging techniques are
perhaps more obviously useful when the stochas-
tic component of price is large, similar risk
benefits occur under simulations in which prices
are deterministic and only international supplies
contain a random component.

A
Hedging techniques will not render the fends
immortal; they will generate revenue-based risk
benefits for governments backing the funds, and
can generate benefits to producers and consum-
ers by extending the probable lives of the
stabilization schemes.
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Introduction

Commiodity prices are notoriously unstable and many countries, both industrial and developing. intervene
in commodity markets in order to limit the range of price movements. Sometimes the interventions require
intemational efforts in the form of commodity agreements' which attempt to use the market power of major
producers and sometimes consumers to stabilize global prices; other programs are unilateral in pature and are
designed to defend prices within national borders. While the mechanisms are varied, a common characteristic of
almost all such programs is their eventual failure. There are multiple reasons for the failure of the various schemes,
and some of the reasons are related directly to the form of the stabilization program?; however, a constant strain on
any stabilization program is the stochastic component of commodity prices which renders the financial, or in the case
of buffer stocks, the physical exhaustion of resources a statistical eventuality.

In this paper a simple simulation model is used to derive several results. First, different samples of prices
generated by a log-normal random walk can exhibit remarkably different sample-distribution characteristics. This
is not a new result -- see Wright and Williams (1990)- but serves to emphasize that, as a practical matter,
stabilization fund managers must treat the future as unchartable even when expectations are rational; that is, even
when market agents are fully aware of the deterministic and stochastic components of price movements. Secondly,
the simulations demonstrate that price-band stabilization methods, simil=s to those currently used in Chiie and Papua
New Guines are fairly neutral in long-term effects, including inefficiency losses, but that single-period income effects
can be quite large. In addition, the over-all "risk" benefits coming trom reduced price variability tend to be small.
Finally, by operating a stabilization scheme, the government transfers the risk of large price movements from
producers and consumers to the government and tax payers, or more patticularly, to the financial or physical assets
of some stabilization fund or buffer stock. The simulations show that simple hedging strategies can greatly reduce
the variability of fund revenues and payments. By limiting the extreme payouts from the fund, such hedging can

extend the probabie life of the stabilization scheme. Hedging does not, however, offer immortality. These results

'McNicol (1978) documeuts 17 major commodity agreements since the close of World War L.
See Knudsen and Nash (1990) for a description of a wide range of stabilization programs.
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are quite robust across a wide range of assumptions. In addition, the gains-to-hedging results were shown to be
independeat of the assumption that prices follow a random-walk.

In building the simulation model, some very broad assumptions needed to be made about the basic way in
which the modeled market was to operate and these basic assumptions are maintained throughout the paper. Included
are the assumptions that the country is a price-taker, that expectations are rational, and that the country attempis to
limit domestic price movements via a price-band mechanism that draws its financial backing either from general
government revenues or from a special buffer fund.

The price band outcomes and Jund revenues

Consider a price-taking country which hopes to stabilize domsstic prices around some moving average of
international prices. For such a country there are nine exhaustive possible states defined by the relationships between
border prices, the price-band, and trade flows; the price-band may fall in a range in which the country would always
be a net exporier, a net importer, or the price band may straddle the point at which domestic supplies equal domestic
demand. In addition, the border price may fall above the band, below the band, or within the band. In operating
a price-band program, price-risk is transferred from the producers and consumers to the govenment or stabilization
fund. The govermnment fund gains revenues in some of the states and pays out in other states. In four of the rine
possible states the stabilization mechanism would produce revenue; in two of the nine states the mechanism would
generate a loss; and in three of the states there would be neither a pay-out nor revenues generated.

Figures 1-3 illustrate the three possible states if the country is a perennial exporter of the "stabilized”
commodity. In Figure 1, the border price (Pw) falls above the upper limit of the price band. In order to peg
domestic prices at the top of the band (Pu), the government would impose an export tax equal to Pw minus Pu. If
producers correctly anticipate the prevailing domestic price, Qs will be produced. At the prevailing price of Pu
domestic demand will be Qd. Qs minus Qd will be exported generating (Pw-Pu)*(Qs-Qd) in revenues for the
govemment. Figure 2 illustrates the state in which the border price falls below the lower range of the band (P1).
In this case, the government must first impose an import tax equal to (Pl-Pw) to prevent less expensive foreign

supplies from filling domestic demand, then subsidize exports (Qs-Qd) by (P1-Pw). The import tax will generate
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Figure 1: Exporter facing world price above band.

no revenues, and the net loss of revenues from the
govemment or stabilization fund would equal (Qs-Qd)*(Pl-
Pw). In Figure 3, the border price falls within the price
band; import and export taxes are set to zero and the fund
neither gaies nor loses revenue,

Figures 4-6 illustrate the three importing states In
Figure 4, the border price falls above the price band. The
govemnment must impose an export tax equal to (Pw-Pu) to

prevent domestic supplies from flowing to the more
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Figure 5: Importer facing world price below band.



profitavle expori market. In a<Jition, imports (Qd-Qs)
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must be subsidizee .y (Pw-Pu). In this state the fund loses
(Pw-Pu)*(Qd-Qs). Figure 5 illustrates the importing case

when the border price falls below the price band. The Pu
PV

govermnment imposes an import tax equal to (PI-Pw) which B

generates (Qd-Qs)*(Pl-Pw) in revenue for the stabilization

fund. Figure 6 shows the state where the border price falls as 0d

within the band, generating neither revenue nor losses, Figure 6: Importer facing world price within band.
Finally Figure 7 illustrates the case when the price

band straddles the point at which domestic supplies equal

\ / Supply

domestic demand. When the border price falls above the
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upper range of the price band the country will be a net

exporter. To bring the domestic price in line witl. the n
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equal to (Pw-Pu) which generates revenues equal to (Pw-
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Pu)*(Qs-Qd). When the world price (Pw’) falls below the

price band, the country is a net importer. The govenment Figure 7: Marginal trader.
imposes an import tax equal to (P1-Pw’) and collects revenue equal to (P1-Pw’)*(Qd’-Qs’). If the price falls within
the band, the country may either import or expori, but tariffs will be set to zero and no revenues will be generated
or lost.
Welfare gains and losses

By intervening in the domestic market the government generates welfare transfers between consumers and
producers as well as efficiency loses. These transfers occar for each period the government or fund manager
intervenes and may have off-setting effects. In fact, one of the advantages of a price-band mechanism is that the

average effect on domestic prices is neutral-- see Coleman and Larson (1990). In addition, by stabilizing the price



component of producer income the program alco generates a stabilization benefit which occurs over the life of the
program. Efficiency losses® and the monets v transfers between producers, consumers, and the government are
readily calculated through changes in the traditional measures of consumer . * producer surplus which analyze areas
under the demand and supply curves. These measures give a general indicai.on of the welfare gains and losses for

each period in which ihe government intervenes.*

Figure 8 illustrates the consumer, producer, and

govemnment surpluses generated by imposing an export tax s
on an exported good in order to lower domestic prices. /
P
e -]

Domestic prices fall from the border price of P to P’ as the P MO\
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increases from Qd to Qd’ and supplies decline from Qs to f

Qs’. Tae government receives revenues equal to area d;

producer surplus drops by an amount equal to the sum of Figure 8: Income transfers and efficiency losses

) under gn export tax.
areas ab,c,d, and e; consumer surplus increases by an

amount equal to areas a and b, leaving an efficiency loss equal to areas ¢ and e. Generally speaking, consumer

surplus is given by:

pl
ACS = -[ D(o)dp, (§))
’0

where P and P’ are the original and alternative prices respectively, and where demand D(p) is a function of price.

*Once expected price replaces price in the supply equation, efficiency losses need not be negative, This result
comes from the fact that a price band can accidentally provide a domestic price that is closer to the actual prevailing
price than the expected price, generating a positive efficiency gain.

“Only under very strong assumptions do ordinal monetary measures of consumer surplus correspond to unique

measures of consurner welfare. However, for applied work there are few practical altematives. See Just, Huecth, and
Schmitz (1982), chapter 5 for a discussion of consumer surplus and applied economic analysis.
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Producer surplus is similarly defined as:

p/
APS = f S(p)dp
po

The change in government revenues is given by:

The efficiency loss is defined as:

AGR = [5(¢)) - DEOID® - P1.

EL = ACS + APS + AGR

@

k)

@

The way in which income is transferred, or lost to inefficiencies, will vary depending upon the type of

govemnment intervention and will differ from period to period as the type of intervention needed to defend a price

band changes with intemational price movements. In general, the transfers between producers, consumers, and the

Table 1: Pro-ucer, consumer, and government surplus gains and losses under a price-band stabilization

scheme.
Border price
Trade State Above band Within band Below band
Exporter
Consumer surplus gain neutral loss
Producer surplus loss neuiral gein
Fund revenue gain neutral loss
Marginal trader
Consumer surplus gain neutral loss
Producer surplus loss neutral gain
Government revenue gain neutral gain
Importer
Consumer surplus gain neutral loss
Producer surplus loss neutral gain
Government revenue loss neutral gain

L e e R
government stabilization fund are likely to be offsetting. Inefficiency losses, however, are not offset and are a

general social cost incurred by operating a price stabilization program. Table 1 lists the income transfers associated



with each of the possible nine states that can occur under a price-band scheme.

To the extent that producers prefer stable incomes to unstable incomes, additional benefits sccrue over the
life of the stabilization program based on the efficacy ot the program in reducing income variability by reducing the
variability of the price component of producer income.” Newbery and Stiglitz (1981) derived a quantifiable measure
of the value of the income stabilization achieved based on assumptions conceming the relative risk aversion for
producers. Assuming that producers can be *reated as a single aggregated agent whose utility can be represented
by a Von-Newman Morgenstern Utility function of income U(Y), average benefits relative to income are defined
as:

B_YNYy o5 s,
R LR() (0% (T Ty -0%, ) )

where B is the money value of the stabilization benefits; Y,, Y, represent income without and with a stabilization
program, respectively, and a bar over a variable represents the variable’s mean; where o, is the square of the
coefficient of variation for the income Y; and R is the coefficient of relative risk aversion given by:
R = -y ®
u'(n

The first term in (5) is a transfer benefit resulting from any change in the mean level of income, while the
term following the addition sign measures the benefit directly atiributable to a reduction in the variance of income
resuliing from a reduction in the variability of price. The derivation of the benefits formula is given in Annex II.

Producer versus fund risk

By intervening at the border, a governmeas. operating a price-band scheme commits its own resource to

offset a portion of the range of international price movements. Consumers and especially producers gain a risk-

benefit because the risks associated with international price movements are transferred from individuals to the

SPotentially, there is a gain to consumers from stable prices-- see Newbery & Stiglitz (1981), chapter 9; however,
if consumption substitutes are readily available or expenditures on the good are small relative t0 income, the benefits

will be quantitatively small.



govemment. CGenerally, this is assumed to produce a net gain in welfare as the government is assumead to be less
averse to the risk associated with price movements than individual producers. This is consistent with one of the few
empirical studies of risk aversion. Using games of chance in rural India to measure aititudes toward risk, Bingwanger
(1978) concluded that relative risk aversion tended to increase as the gamble increased as a portion of wealth, To
the extent that the total resources of the govemmeni are less volatile as a result of price movements refative to
producer incomes, a stabilization scheme and the transfer of risk should produce a flow of benefits.

Although it appears trivial to do 8o, it sliould be noted that the derived benefits ~f a sta’ {lization scheme
flow only if the stabilization scheme remains operational. Mundiak and Larson (1989) have shown that changes in
international prices tend to lead to changes in domestic producer prices, despite an ample number of programs
designed to mitigate such effects. This resuli is more general, but consistent with: the recognized failure of most
international commodity stabilization schemes. Wright and Williams (1990) note that stabilization schemes “almost
never succeed for very long-- and I do not mean long in the Keynesian long run. The foanders easily susvive the
life span of the typical scheme, physically if not financially.” The recent demise of two highly-regarded stabilization
schemes, wool ip Australia, and programs for cocoa, palm oil, copra, and coffee in Papua New Guinea emphasises
the fragile nature of stabilization programs. And when formerly successful siabilization programs do fail, it is
unclear whether the berefits accumulated during the functioning life of the program outweigh the abrupt market
reactions and the ensuing adverse effects as the mechanism crumbles.®

Stabilization programs can use discretionary rules to stabilize prices around some expert or legislated notion
of the correct long-run prices or can use fixed rules to define the range in which prices should be defended.’
Unfortunately, computer simulations demonstrate that extremely simple price movements, such as a log-normal

random walk, can lead to extreme price distributions. Stabilization schemes which require the defense of

‘Akiyama and Varangis (1989) simulated the long-term eftects of the Intemational Coffee Agreement and
concluded that the long-term production and price effects of the agreement were small but that the shon-mun effects
of the agreement’s dissolution were large.

"The Australian Wool Fund is an example of the former and the Papua New Guinea stabilization programs
examples of the latter.



unreasonable price levels will fail and fail rapidly; however, there remains a great deal of uncertainty as to whether
a "reasonsuble” price band can ever be defined. For example, Wright and Williams (1990) used computer simulations
to demonstrate that a simple autocorrelated price mechanism can generate samples of 50,000 observations in which
there remains a greater than 5% chance of improperly identifying a stationary-meas by more than a standard
deviation.

Rules can be used to generate a stabilization scheme that contains some feed-back and therefore some
adjustment mechanism. However, as the simulations later demonstrate, the ability of the fund to remain liquid, given
a limited borrowing capacity, is primarily a matter of luck. This is perhaps the most frequent reason why
stabilization schemes fail. At the same time, the following section lays out a strategy of hedging which can greatly
reduce the variability of stabilization fund payouts and thereby help the fund manager survive small doses of bad
luck.

Hedging fund risk
Of the nine possible states relating prices and trade which can occur under a price-band mechanism, only

2 create 2 liability for a stabilizadon fund, while four

of the states generate revenues (see Table 1) In

addition, the liability faced by the fund is limited; tog

- C

the potential for tax revenue is not bovaded. Figure P

however, the limit may be quite large. Conversely,

9 ilustrates the case for an exporter. The area

above the price band and between the supply and \
1
1

i
i
1
|

demand curves is unbounded above and represents

the potential area that the could b2 used to fi Figure9:l’(-tentialtaxrevenueandfu;ilpayonts.

a stabilization fund via an export tax. The area between the lower range of the price band and the demand and
supply curves at Pl down to the axis represents the maximum payout from the fund for an exporter. However, the

value of this area goes to zero as the lower range of the price band falls. A similar situation exists for the other



"liable" state, the case of subsidized imposts.® For the exporier case, the maximum fund liability has the following

characteristics as prices fall:

lim, ., @,-P)[S@)-D@)] = O, ™
where S(p,) = D{p,,).
For: the cese of the importer:

lim, _, @,-P)[S®,)-D@)] = O, ®

where S(p,) = D(p,,).

For commodity markets in which futures are available, the fund can further restrict the payout by buying
options to hedge the fund’s liability. Consider the following example. In period one, producers, consumers and fund
managers know what the price band will be, but do not know the stochastic component of the international price.
Furthermore, the fund manager knows the demand and supply curves of the relevant commodity. In period two, the
stochastic component and therefore the international price will be revealed and the fund manager will have to defend
the price band. In order to limit the potential payout from the fund, the fund manager looks at the range of the
prices covered by the band. If the country would export over the entire range of the band (see Figure 2), the fund
faces a liability only if the international price in period 2 were to fall below the lower range, that is, below Pl
Therefore to hedge that liability, the fund manager hedges the quantity S(P1)-D(PI) by purchasing put-options at a
strike price of Pl, for a delivery date corresponding to period 2. Should the border price actually fall below Pl, the
added value of the put option would compensate the fund for additional outlays. The fund’s liability is thereby
limited to the purchase cost of the options.

In the case where the range of the price-band implies that the country will be an importer, the fund is liable
when the border price falls above the upper bound of the price-band range (see Figure 4.) In this case, the fund

manager can limit the fund’s liability by hedging the quantity [D(Pu)-S(Pu)] through the purchase of calls for a

*In the importer case, total import tax revenues are bounded as well, but only by the nonnegativity condition on
prices.
10



strike-price of Pu for delivery in period 2. Should the border price fall above Pu, the increased value of the call
options would compensate the fund for additional payouts.

The value of the strategy will of course depend upon the nature of the stochastic price element and the path
of the resulting prices. Analytic answers may be derived based on the underlying parameters of the problem and
price expectations; but while such results may hold under large-sample conditions, the small-sample properties are
more important as & practical matter. In order to calculate the benefiis of a stabilization program as well as the
retumns to hedging to consequential fund risks, a computer simulation model was constructed which is presented in
the following section.

Model description: production and the price-band mechanism

The model is designed to simulate a fairly simple set of actions for producers, consumers, and government
offi -ials operating in a price-taking country which has instituted a price-band and uses import tariffs and subsidies
to defend the band. The band operates for a single crop for which there are no close substitutes. In order to finance
the enforcement of the band, the fund may freely borrow in simulation. The crop is annual and takes 120 days to
mature. At the beginning of the period farmers evaluate their expectations of the price they will receive for their
crop and plant accordingly. Expectations are rational. In the case where intemational prices (p') are assumed to

follow a log-normal random walk®, ie.,

P! = pl,**,, where In(e) ~ N(u,0) ®)
g2
E@) = e ? , 19)
80 that .
InE@) = np!, +10%, when p = 0 an

When the government operates a price-band, the farmer is assumed to fully recognize the consequences of

the band and adjust his expectations of the domestic price (p°) accordingly so that

°See Aitcheson and Brown (1957) for a discussion of expectations and log-normal errors.
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pt‘d £ E(Pﬁt) £ P::p (12)

where the upper (p*) and lower (p') prices given by the price-band rules are known without error to the farmer.
Domestic production is a function of expected domestic prices, while total demand occurs 120 days later

and is a function of actual domestic price, i.e., after the random element has been revealed. Trade makes up the gap

(positive or negative) between supply and demand. The demand and supply curves are assumed to be log-linear and

are of the form:

n§, = In(100) + ¢,InE@E?,) 13)

D, = In(100) - ¢, In(p?,), (14
where e, and e, are constant demand and supply elasticities.

The fund manager evaluates expected supply and demand and therefore trade at both the upper and lower
levels of the price band. If, over the band, the country is exclusively and importer or exporter (that is, the country
is not a marginal trader) ther he hedges the fund'’s liability: purchasing puts at a strike price equal to the lower level
of the price-band if the country exports at that price level, or buying calls at a strike price equal to the upper level
of the price band if the country expects to import the commodity. The quantity hedged is equal to the trade volume
at the strike price. The prices of the options are calculated using the Black-Scholes option-pricing model and is
based on expected prices, an annualized interest rate of 6.0%, and an expected coefficient of variation based on a
five-period moving average calculation. Each option is held for 120 days. After 120 days, the true price is revealed
as is domestic consumption and trade. Based on the revealed price, the manager liquidates the options if they have
value, collects any relevant taxes, and pays out any relevant subsidies based on actual trade. The demand and supply

elasticities used throughout the base-run of the simulation were -0.5 and 0.8 respectively.

12



Simulation results on prices and welfare changes
The model described above was used to generate ten samples, each containing observations for 500
iterations. The simulations were dynamic within each of the samples, that is, at the beginning of each of the ten
samples the international price was set to 1 with a random walk generating prices for the next 499 observations in
the sample. The fund manager started each sample with zero reserves, but could borrow freely. The manager
operated a price-band system with the upper and lower bands based on 110% and 90% of a five-period moving
average, respectively. Table 2 summarizes the settings for the control variables in the base-simulation.

Table 3 summarizes some of the simulation results for the price variables and reveals the underlying

Table 2: Control variable settings in base simulation.

Description of

Control variables Settings

Sample size 500

Number of samples 10

type of price movement log-normal random walk
errar distribution log of error is distributed N(0,.01)
price expectations raticnal

starting value of price 1.0

initial stabilization fund value 0.0

initial trading volume seli-sufficient, 0 exports

price band rules plus/minus 109% of moving five-period average
option pricing method Bleck-Scholes

detivery date on underlying future 120 days

period option held 120 days

interest rate 6.0%

C.V. used in option pricing based on moving five-period sample
domestic demand elasticity -0.5

domestic supply elasticity 0.8

difficulties faced by the fund manager.'” Even though he may understand the underlying price mechanism as well

as the intricacies of his own domestic market, the cumulative effects of random components can lead to very

different price paths. Recognizing a "reasonable” long-run price may be impossible and, even if possible, irrelevant

%A more complete reporting i3 given in Annex I.
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Table 3: Summary results for key price variables across base scenario simulated samples.

Mean range Minimum Mazimum
Varlable across samples value value
Border price 0.20 to 13.77 0.02 49.18
Domestic price 0.20 to 13.73 0.02 4761
Log of error 0.00 to 0.01 £0.36 0.38

in the "shori-run" --the short run in this case being 500 years.

Before turning to the question of how the fund is financed, it is perhaps best to consider how the
stabilization program performs. While results from all ten base simulation samples are given in Annex I, Table 4
provides some summary results for three of the samples from which several conclusions can be drawn. Firstly, the
information on domestic and border prices restaies, in a slightly different way, the information contained in Table
3 and supports the general conclusion that the random component of the price structure can generate very different
sample price distributions. This is reflected in the differing ranges within samples and the varying means and
coefficients of variation across samples. The second implication is that the average effects of the price-band system
on producer, consumer, or government welfare are small (less than 2% of average producer income), while the
single-year effects can be quite large (multiple factors of average vroducer income.) The price-band system is able
to reduce the coefficient of price variation as well as producer income variability, but again, the average effects are
quite small. The stabilization programs are roughly self-financing, but the year-to-year variation in revenues or
payments is quite large.

Table 5 provides the value of the stabilization program to producers as a percentage of their non-stabilized

14



Table 4: Summaery results on welfare effects for selected simulation samples.

N
Varisble Mean Minimum Maximum Cv.

Sample 1
Waoxld price 0.30 0.03 1.21 98.63
Domestic prevailing price 0.30 0.03 1.14 97.16
Consumer welfare change -0.78 -28.14 23.86 -898,59
Producer surplus change, exclusive of risk benefits 0.02 -17.86 9.39 11,830.86
Government surplus change, without hedging 043 -16.76 20,53 1,125.37
Standard efficiency loss 0,29 -6.08 470 -325.76
Producer income without stabilization program 22.28 0.65 127.47 136.97
Producer income with stabilization program 2231 0.66 123.18 134.83

Sample 4
World price 12.53 1.04 49.18 85.48
Domestic prevailing price 12.38 1.04 47.61 85.31
Consumer welfare change 1.96 -45.94 41.77 565.88
Producer surplus change, exclusive of risk benefits -51.81 -2,495.28 2,299.26 -715.08
Government surplus change, without hedging 54.74 -3,421.58 3,337.53 884.98
Standard efficiency loss 4.89 -1,151.17 940,21 3,19741
Producer income without stabilization program §,532.67 104.19 3397497 124.33
Producer income with stabilization program 5.454.95 104.19 32,851.00 124.07

Sample 9
Woarld price 038 0.0 131 80.85
Domestic prevailing price 0.35 0.08 131 80.72
Consumer welfare change -0.48 -32.32 25.07 -1,316.90
Producer surplus change, exclusive of risk benefits 0.18 -16.67 16.49 1,412.03
Government surplus change, without hedging 0.04 -21.79 16.87 11,228.17
Standard efficiency loss -0.27 -8.65 3.54 -394.74
Producer income without stabilization program 25.29 1.04 148.73 125.04
Producer income with stabilization program 23.56 1.05 148.73 124.29

revenues.'' The results, which are expressed as a percentage of producer income, are quite revealing. Across all

simulations, the values of the stabilization programs to producers were exceedingly small. While it can be argued
that relative risk aversion changes at varying levels of income, it is clear that, on average, a very low tariff (for net
importers) or export subsidy (for net exporters) would generate the same level of income benefits to producers as
does a more complicated stabilization program. Across all of the samples, producers received a non-negative net
welfare gain (transfer benefit plus risk benefit) from the stabilization programs, but not all risk benefits were positive,

despite the fact that the stabilization programs were successful in reducing the variability of prices. In samples 2

""For the purposes of evaluating the simulation benefits, the coefficient of relative risk aversion given in
equations 5 and 6 was assumed to equal 1.5.
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and 9 the reduction was so small, however, that the Table 8 Producer (ransfer and risk benefits (o
simulated stabilization programs.

adjustment for income changes - see equation (5) -

overwhelmed the small reduction in income variability. Semple Transfer benefit  Risk beneflt

%
Simulation results on fund financing 1 0.13 4.00
2 1.07 -0.38
Results from the previous section indicated 3 0.22 0.62
4 -1.40 3.70
that while the benefits of a stabilization program may 3 0.13 2.94
6 039 2.65
be small, the programs tend to be self-fiancing and : 133 598
* 8 0.23 0.64
9 1.08 -1.06
can generate substantial single-period income benefits. 10 035 292

Results in Table 6 show that borrowings are often

needed to keep the fund in operation, and that the frequency and value of the borrowings will usually be reduced
through hedging. Fund borrowings will not necessarily be eliminated by hedging and the primary determinant of
whether or not the fund must borrow heavily is luck. This fact is underscored by the great range of indebtedness

the samples generated. In some cases the fund blithely passed the entire period with positive balances, while in other

Table 6: Effects of hedging on stabilization fund borrowing.

Number of times Masgimum debt as percentage

fund borrows of average producer imcome

Sample Unhedged Hedged Unhedged Hedged
1 0 0 - .
2 6 ] -331 <523
3 262 0 -130.89 -
4 (] 0 - -
S 156 18 -73.76 -20.67
6 12 0 4391 -
7 22 22 <0.00 <0.00
8 13 0 034 -
9 5t 59 -170.34 -197.83
10 161 187 -392.01 -381.03

cases, the fund manager was forced to borrow the equivalent of the value of four year's worth of production.

What then, is the value of hedging to a fund manager? Assuming that the government or agency

administering the stabilization scheme has an aggregate utility function that can be characterized in the same manner
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as that of the producers, transfer and stabilization benefits derived from hedging activities can be calculated using

an identical approach. Define average government benefits from hedging as:

Bf T Ty =, ==
— T e ~R8# (To) [o*.(T,/ To)z—ui2 IR (18)
I T 2 e %

where T, and T, are average net revenues (taxes minus subsidies) under a stabilization program with and without
hedging operations-- a bar over the variable represents the mean of that variable; 6 is the coefficient of variation
associated with flows in and out of the fund; and R® is the government’s coefficient of relative risk aversion with
respect to fund flows.'? It is assumed throughout the remaining analysis that the government is unitarily risk-averse,
ie. that R® = 1. The hedging operation generates a pure transfer (positive or negative) between the fund and
speculators who take the opposite position on fund option trades--the first term in equation (14), plus a "risk" benefit
which comes from reducing the variability of the fund flows. Both are expressed as a share of the average

"unhedged" fund income.

Table 7: Effects of hedging on fund income and fund risk.

Averange fund flow % C.V. of fund income Benefits a3 % of fund income
Sample Unhedged hedged Unhedged Hedged Transfer Risk
1 045 0.52 1,128 878 16 1,097
2 032 0.21 942 1,240 -27 3N
3 -093 197 4,489 1,718 -310 35,822
4 54.74 86.21 884 477 58 1,089
b 0.03 0.13 18,129 3,306 345 424,936
6 028 0.37 1,798 1,187 32 3918
7 12.77 2677 2,130 02 110 4810
8 7.52 4486 6,100 853 496 56,600
9 0.04 0.02 11,228 17,786 -43 116,343
10 0.00 0.04 - - - -

The effects of hedging the fund revenues are reported in Table 7. Since the average income flows into the

"When the fund is hedged the costs of purchasing the options as well as the revenues generated by exercising
"winning" options are included in T.
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fund are close to zero, the traditional meas.res of benefits, which are expressed as a percentage of income, take on
very large values; however, it is clear from the large reduction in the C.V. of fund in- >me that the hedging strategy
usually reduces the variability of fund income flows. The income transfers which measure the simple value of the
strategy are both positive and negative; the calculated value of the benefit of reducing the variability of the fund
flows are all extremely large with regard to the average fund income.

While the benefits of the stabilization scteme in general may be suspect, the benefits of hedging an existing
stabilization fund are clear and substantial under the assumptions made to this point. The following sections are
devoted to testing the robustness of these results under different assumptions.

Alternative scenarios

As discussed earlier, fund liabilities can only exist when the price-band does not include the price at which
the country would be self-sufficient. However, when the country is either exclusively an exporter or importer over
the range of possible prices, only three possible states can exist: one of which is revenue neutral, one which generates
revenues for the fund and one which taps the fund’s resources. To test whether the simulation resuits reported earfier
are sensitive to a change in the possible states, two alternative scenarios were simulated. By shifting supply and
demand intercepts, the simulation model was adjusted to simulate exporter and importer nations.

In practice, price-band schemes are often based on nominal prices, since measures of inflation are frequently
revised. At the same time, since the price-band rules are often based on moving averages, current inflation enters
the price band with a lag. Under such circumstances, the upper limit of the price-band becomes more binding than
the lower band. By adding a positive drift term, the model was altered so that nominal prices would slowly rise
throughout the simulation periods.

The effects of these altemative simulations on producer welfare are reported in Table 8. More detailed
resulis on the simulations are reported in Annex I. As in the base simulation, the net effects on producer welfare
are all relatively small; however, the risk benefits are slightly larger (and all positive), especially for the case in
which nominal prices drift upward.

Table 9 reports the aliernative simulation effects on government welfare, Again, the results are consistent

18



Table 8: Producer benefits under alternative simulation scenarios.

Importer case Exporter case Upward drift case
Sample Transfer Risk Transfer Risk Transfer Rigk
%
1 -1.6 9.8 1.0 04 -2.0 58
2 0.6 35 -1.1 49 2.6 17.7
3 -10.0 39 0.3 30 2.2 6.1
4 03 1.2 1.5 53 4.8 548
s 0.6 2.6 04 5.7 -1.4 37
6 -1.2 51 0.2 6.8 20 12.6
7 2.6 18.9 0.9 54 -2.4 84
8 04 1.6 -0.6 22 -1.1 2.0
9 -1.6 30 -1.9 9.7 37 734
10 2.8 18.8 -1.8 8.9 0.7 19

Importer case Exporter case Upward drift case
Sample Transfer Risk Transfer Risk Tranzfer Risk
1 -442 65,453 -97 1,844 39 368
2 288 232,001 111 3,851 23 252
3 -10 2,983 1,454 915,127 53 526
4 -22 59,181 98 2,409 11 112
5 -1¢ 4917 -183 14,261 68 113
6 -3¢ 1,108 442 52,823 35 863
7 24 698 148 4,976 31 280
8 50 32,654 199 6,719 87 1,921
9 -23 1,246 31 414 73 1,190
10 -12 1,462 34 660 237 11,372

with eartier findings. Hedging the fund tends to generate quite large welfare gains to the extent that the government

or fund agency is rigsk averse. All scenarios generated pogitive risk benefits, while the transfer effects were mixed,
depending upon the luck of the draw. In the case of an upward price drift, the transfer benefits were positive as well

since the government was able to tax more frequently.

Deterministic price movements

To this point, the results have been based on the assumption that price movements drift randomly. This
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assumption is exirente in that bebavioral forces inherent in supply and demand schedules have been ignored. In this
section, an opposite, but equally naive alternative assumption is used to derive similar results. Rather than facing
a random-wallk intemnational price, the price-taking country faces prices from a deterministic international commodity
market consisting of supply and demand functions. Intemnational supplies are confounded by an sdditive random
error. In generzl, economic markets are filled with both deterministic and stochastic components. Agents act on
imperfect information about input prices and supplies, consumer income, and the prices of substitute and compliment
goods. As in any sysiem, if the economic processes are complex enough, the system variables may have many of
the characteristics that we would normally associate with stochastic variables, even though they arise from a mixed
stochastic-deterministic sysiem. However, it i3 hoped that results that are consistent under two extreme assumptions
in simulation, will prove robust in more complicated reality that falls somewhere between the two models.

In the expanded model, equation (9) is dropped and replaced by three additional equations and two more
variables, international supply, S', and intemational demand, D', D' contains domestic consumption, given in (14),
but, consistent with the price-taking assumption, domestic demand is small enough relative to intemational demand

that it can safely be ignored. The international demand schedule is assumed to be log-normal and is given by:
nD/ = Ind, - e/In(p}) (16)

where &', is a constant international demand elasticity.
The supply equation is Nerlovian, implying a short-run supply elasticity different from the long-run steady-

state supply elasticity and is given by’
In§, = Insy + &/ InE@;) + LinS,, + v, an

~vhere v is normally distributed N(0,6?). where €', is the constant short-run price elasticity and where e'/(1-1')
provides the steady-state elasticity when S, = S, .
For simulation purposes, stock changes are set equal to zero so that:

Combining (16) and (17) into (18) yields:
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S} = D/, for all 1.

(18)
inp! = —1— [In@syy + ['ins,., + v,] 19
(es-ep)
Noting that:
E|exp e =exp|lo?| —— 20
e, ? \es-e
so that
8, 2 Ef’ 2 1
E(p) =0l S.' Te ..g_ . where o o (21)
‘ [dO) (5] ep 2y? Y €€,
In addition, since D' = §' for all values of p including the steady-state S*:
ins, = (1-1;)Ind,, since limg_, S'(1) = D*(1) @

Table 10 summarizes some of the simulations results for the price variables using the deterministic model,

Because of the feedback between international prices and intemational demand and supply, the range of values

Table 10: Summary resulis for key price variables across deterministic-model simulated samples,

Mean range Minimum Maximum
Variable across samples value value
Border price 0.99 t0 1.02 0.62 1.55
Domestic price 0.98 to 1.02 0.73 1.33
Log of error <0.01 to 0.01 -0.36 0.33

assumed by the price variables under simulation is much more narrow. Given the extremely limited price volatility
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under the deterministic 1nodel simulations producer transfer and risk benefits generated by further stabilizing the
domestic price were essentially zero for most of the simalations. (See Annex I for details.) However, even though
the stabilization program themselves generated no real benefits, hedging the stabilization fund did prove to be a
worthwhile endeavor.

Table 11 shows the effects of hedging on fund income and fund risk under the deterministic model

Table 11: Effects of hedging on fund income and fund risk under deterministic pricing model.

Average fund flow % C.V. of fund Income Benefits a3 % of fund {ncome

Sample Unhedged hedged Unhedged Hedged Transfer Risk
1 051 1.56 1,453 382 2 37
2 0.53 1.68 1418 386 2 30
3 0.53 1.50 1,532 453 2 33
4 0.51 1.59 1,572 414 2 30
s 0.28 1.29 2,537 442 4 19
6 0.34 1.70 1,541 408 2 36
7 0.48 1.47 1459 393 2 35
8 0.52 1.62 1,398 361 2 35
9 0.42 1.61 2,133 449 3 78
10 0.44 147 1,649 393 2 48

simulations. The results on hedging funds are consistent with those reported earlier. Since the feed-back of the

deterministic-pricing model leads to similar price scenarios under each of the simulaticus, the results on fund-hedging
are more consistent as well.,
Conclusions

Casual observation leads to the conclusion that stabilization funds tend to be short-lived. While it may be
that some funds have failed due to poor management or unwarranted political interventions, the stochastic
components of commodity prices can generate insurmountable difficulties for even the most expert managers. Price-
band schemes contain an element of information feed-back and offer trarsparent rules-- attributes which make such
schemes preferable to many alternative mechanisms-- but the benefits to producers tend to be, on average, quite
small. Similar average benefits can be generated with very small import taxes or producer subsidies. Nonetheless,
such schemes can have large single-year effects.
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The simulation results demonstrate that, if adopted, such furds should be isredged unless the govemment is
not at all adverse to the fund’s financial failure. Still, hedged or unhedged, such funds will, with eventual certalinty,
generate large levels of debt as a statistically "rare" sequence of eveats m.st eventually occur. By hedging, the funds

are more likely to survive in the short-run.
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Annex I: Simulation results for key variables

Table I: Base simulation - summary statistics on simulation price variables.

Sample Mean 8td Dev Mindmanm Maxinm ® C.V.
Sample 1
Log of error-tarm -0.01 0.10 £0.27 0.27 -1580.66
World price 0.30 0.30 0.03 121 98.63
Domestic prevailing price 0.30 0.30 0.03 114 97.16
Expected world price 0.31 0.30 0.03 122 98.46
Bxpected domestic price 031 030 0.03 1.17 97.64
Sample 2
Log of enur-term 0.01 0.10 0.25 027 ~169097
World price 0.20 024 0.02 114 11949
Domestie prevailing price 0.20 0.24 0.02 1.08 11871
Bxpected world price 0.20 0.24 0.02 1.14 119.64
Bxpected domestic price 0.20 0.24 0.02 1.09 119.00
Sample 3
Log of emor-term 0.00 0.10 0,37 038 9248.83
World price 214 1 0.20 10.13 B2
Domestic prevailiag price 2.14 1.70 020 9.95 79.40
Bxpected world price 218 1.72 0.20 10.18 80.01
Bxpected domestic price 215 N 0.20 10.18 .76
Sample 4
Log of error-term 0.01 0.10 0.23 027 135593
World price 12.53 10.71 ) 49.18 85.48
Domestic prevailing price 1238 10,56 1.04 47.61 8831
Bxpected worid price 12.52 10.73 101 494 83.67
Bxpected domestic price 1243 10.65 1,01 48.57 85.66
Sample 5
Log of srvor-term 0.00 0.10 £33 032 -2869.57
World price 048 042 0.06 193 2.
Domestic prevsiling price 046 042 0.07 193 nn
Bxpected world price 046 042 006 198 9247
Bxpected domestic price 0.46 042 0.07 1.96 91.83
Sample 6
Log of error-tzrm 0.00 0.10 0.29 029 ~2129.81
World price 038 032 0.09 152 85.50
Domestic prevailing price 038 0.32 0.09 140 84.49
Expected world price 038 033 0.09 1.53 85.33
Bxpected domestic price 0.38 032 0.09 143 84.62
Sample 7
Log of error-term 0.01 0.10 0,29 023 178293
World price 5.64 499 0.46 24.06 88.40
Domeztic prevsiling price 559 490 0.46 2113 81
Bxpected world price 5.64 3.00 046 24,18 88.58
Brpected domestic price $.60 493 0.46 2240 88,03
Sampie 8
Log of ervor-term 001 0.10 0.32 0.26 1843.05
World price 3.7 1048 0.62 3588 16.12
Domestic prevailing price 13.73 1048 0.68 3448 76.11
Bxpected world price 13.81 10.5% 0.63 36.03 7638
Bxpected domestic price 13.80 10.54 0.66 6.3 76.40
Sample 9
Log of error-term 0,00 0.10 0.36 033 273112
Wotld price 0.35 0.28 0.05 1.31 80.85
Domestic prevailing price 033 0.28 0.05 131 80.72
Bxpected world price 0.38 0.29 0.05 1.31 80.84
BExpected domestic price 035 0.29 0.05 1.31 80.83
Sample 10
Log of error-tzrm 0.00 0.10 £0.31 v.29 -2868.83
World price 0.31 0.23 0,08 149 74.63
Domestic prevailing price 031 0.23 0.09 139 74.08
Expected world price 0.31 0.23 0.08 1.50 74.88

EBxpected domestic price 0.31 0.23 0.09 1.47 74.47




Annex I: Simulation results for key variables

Table 2: Base simulation - Producer income, and changes in producer, consumer, and government welfare.

Sample Mean Minimum Maximum % CV  Skowness Kurtosis
Sample |
Consumer welfare change 073 -78.14 2386 -898.59 -0.13 238
Producer welfare change, exclusive of risk benefit 0.02 -17.86 939 1183086 2,64 2182
Government welfare change, without hedging 043 -16.76 20.53 1128.37 0.08 207
Government welfare change, with hedging 052 -11.10 2053 878.92 0.79 193
Standard efificiency loss 0.29 -6.08 4.70 -328.76 -1.50 11.38
Producer income without stabilization progrem 2228 0.65 127.47 136.97 1.63 1.63
Producer income with stabilization program 2231 0.66 123.18 134.83 1.56 128
Sampls 2
Consumer welfare change -0.78 -33.75 17.39 -736.53 -1.20 3.50
Producer welfare change, exclusive of risk benefit 0.09 922 1696 1776.92 3.02 3786
Government welfare change, without hedging 044 -13.60 16.67 941.98 046 283
Government welfare change, with hedging 032 996 16.67 1240.11 1.08 2.50
3tandard efficiency loss Q.21 9.59 3.76 -387.93 -4.70 43.68
Producer income without stabilization program 12.84 0.22 109.19 176.96 2.62 6.34
Producer income with stabilivation program 1298 0.22 108.34 175.23 2.54 N
Sample 3
Consumer welfare change 034 -34.18 2880  -2597.42 -1.14 593
Producer welfare change, exclusive of risk benefit 0.56 -229.39 2%5.72 6593.82 1.30 206.29
Government welfare change, without hedging 094 -361.08 239.05 -4489.22 -1.83 2858
Government welfate change, with bedging 197 -258.11 259.04 1718.30 0389 27.18
Standard efficiency loss 071 -118.62 9257  -1958.60 -1.79 2648
Producer income without stabilization program 381.03 9.08 311733 122.11 282 10.34
Producer income with stabilization program 381.88 9.03 3060.14 121.50 279 10.06
Sample 4
Consumer welfare change 196 4594 a1 563.85 097 4.12
Producer welfare change, exclusive of risk benefit -51.81  -2495.25 2299.26 -715.08 -1.36 1623
Government welfare change, without hedging 5474  -3421.58 3337.53 884.98 1.2t 2028
Government welfare change, with hedging 8622  -1216.38 333753 477.41 409 23.18
Standard efficiency loss 489  -1151.17 940.21 3197.41 023 18.33
Producer income without stabilization program $532.67 104.19 3397497 124.33 1.79 2.38
Producer incoms with stabilizatioa program 545498 104.19 3285100 124.07 1.75 2.14
Sample S
Consumer welfare change 043 -32.72 33.87 -1731.32 -0.01 421
Producer welfare change, exclusive of risk benefit 0.04 -38.14 38.10 1367045 003 22.19
Government welfare change, without hedging 0.03 -38.77 1887  18129.65 -148 1008
Government welfare change, with hedging 0.13 -23.48 18.87 3506.83 0.10 446
Standard efficiency lozs 037 -18.78 6.03 -484.30 384 2884
Producer income without stabilization program 39.72 1.72 259.53 132.07 191 351
Producer income with stabilization program 39.78 1.90 239.53 130.38 1.83 3.4
Sample 5
Consumer welfare change 0.67 -33.39 29.84 -1088.71 037 s.n
Producer welfare change, exclusive of risk benefit 0.08 -26.56 17.76 3755.69 -1.23 28.26
Government welfare change, without hedging 0.28 -21.03 2143 1794.73 0.60 6.72
Government welfare change, with hedging 037 -15.94 2143 1186.66 0.78 4381
Standard efficiency loss -0.32 -8.50 4.83 -389.66 -2.78 1528
Producer income without stabilization program 28.83 2.68 177.76 130.28 192 2.60

Producer income with stabilization program 2894 2.81 157.74 128.42 183 208




Annex I: Simulation results for key variables

Table 2: Bage simulation - Producer income and changes in producer. consumer, and government welfare
(continued.)

Sample Mean Mislmum Maximum % CV Skewness Kurtosts
Sample 7
Consumer welfare change 1.18 -38.11 3892 1006.08 023 3.66
Producer welfare change, exclusive of risk benefit <1324  -1634.54 1335.14 -1528.73 -1.20 17.50
Government weifare change, without hedging 1277 -1331.09 1776.72 2129.73 0.66 17.53
Goverament welfare change, with hedging 2677  -1476.08 1776.66 901.53 2.19 21.51
Standard efficlency loss -1.29 -500.74 393.93 -5100.16 <142 21.35
Producer income without stabilization program 1698.25 31.20  11479.36 126.22 1.80 287
Producer income with stabilization program 1675.39 3120 10003.33 124.70 1.68 209
Sample 8
Consumer welfare change 094 -48.19 4282 117091 031 458
Producer welfare change, exclusive of rik benefit 957 -1393.64 2183.71 -3837.61 121 9.84
Government welfare change, without hedging 782 -204322 1850.00 6100.57 -1.19 10.78
Government welfare change, with bedging 4486  -2384.77 1850.00 852.66 0.14 12.31
Standerd efficiaacy loss -1.12  -1000.22 62345 -11099.40 -1.06 1598
Producer income without stabilization program 6261.17 5206 21509.58 9335 046 -1.17
Producer income with stebilization program 6246.81 3656 2024733 93.10 042 -1.24
Semple 9
Consumer welfare change 048 -32.3? 2507 -131690 0.46 490
Producer welfare change, exclusive of risk benofit 0.18 -16.61 1649 141203 1.49 2179
Government welfare change, without hedging 0.04 -21.79 1687 1122817 -1.07 3.66
Govemnment welfare change, with hedging 002 -15.56 1687 17786.99 0.12 327
Standard sfficiency lozs 027 -8.63 354 -394.74 -3.78 22.58
Producer income without stabilization program 2529 1.04 148.73 125.04 218 4.00
Producer income with stabilization program 28.56 1.08 148.73 124.29 207 3.56
Sample 10
Consumer welfare change -0.29 <2349 1908 -2155.42 047 3.13
Producer welfare change, exclusive of risk benefit 003 -1641 12.06 471544 -1.09 23.87
Government welfare change, without hedging 0.00 -1894 1643  99999.00 027 3.68
Government welfare change, with bedging 004 -14.03 1643  -10888.66 0.69 268
Standard efficlency loss -0.24 -6.16 699 -38091 <128 18.64
Producer income without stabilizetion program 1991 257 175.82 13434 3.61 13.54

Producer income with stabilization program 1998 2.68 164.28 132.41 343 11.86
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Annex I: Simulation results for key variables

Table 3: Exporter case - summary statistics on simulation price variables.

Samplo Mean Std Dev Mintmum Maxtmum % C.V.
Sample 1
World price 35639 743.53 0.89 358088 208.63
Log oferre  wrm 0.01 0.10 0.23 0.27 690,78
Domertic prevelling price 35142 738.41 0.89 307459 210,12
Eapected world price 358.18 743.66 0.89 3598.83 209.94
Bxpacted domestic price 35222 741.83 0.89 3284.18 21062
Sample 2
World price 0.61 0.43 0.07 258 1047
Log of efror-term 0,01 0.10 0,30 0.29 -1968.31
Domestic prevailing price 0.61 042 0.07 2.40 69.24
Bxpected world price 0.62 0.43 0,07 2.56 70.21
Expected domestic price 0.62 043 0.07 243 69.39
Sample 3
World price 248 2.61 0.33 1499 10532
Log of error-term 0.00 0.10 030 0.26 1979.93
Domestic prevailing price 240 2.47 0.33 1443 10328
Bxpected world price 24 2.%9 033 15.06 106.06
BExpected domestc price 241 252 0.33 1503 10433
Sample 4
World price 4.78 271 057 13.11 38.39
Log of error-erm 0.00 0.10 0.28 0.28 3785.64
Domestic prevailing price 4.73 272 0.58 1249 57.58
Bxpected world price 4.80 2.81 0.57 13.17 58.56
Bxpected domestic price 4.76 2.76 0.57 12.58 58.0
Semple S
World price 7.50 388 0.98 1937 5138
Log of error-term 0.00 0.10 0.32 0.28 3361.7%
Domestic prevailing price 747 3.80 1.04 19.37 50.90
Bxpected wotld price 7.83 3.88 0.99 19.47 51.93
Bxpected domestic price .50 3,84 1.01 19.47 5120
Sample 6
World price 0.42 0.51 0.01 1.88 12231
Log of error-term 0,01 0.10 0.34 034 ~1329.12
Domestic prevailing price 0.42 0.51 0.01 1.7 12090
Bxpected world price 0.42 0.51 001 1.89 12182
Expected domestic price 0.42 0.51 0.01 1.87 121,08
Sample 7
World price 0.10 0.16 0.00 1.04 168,40
Log of error-term 0,01 0.10 0.31 0.24 £685.34
Domestic prevailing price 0.10 0.17 0.00 1.04 16943
Bxpected world price 0.10 .17 0.00 1.08 169.87
Bxpected domestic price 0.10 017 0.00 1.05 17050
Sample 8
Woild price 3.10 2.68 0.68 18.59 86.48
Log of ervor-term 0.00 0.11 .33 028 16711.74
Domestic prevailing price m 2.60 0.7t 15.42 84.64
Bxpected world price 3.12 270 0.68 13.67 86.51
Bxpected domestic price 3.9 2.64 0.68 13.49 83.26
Somple 9
World price 22.81 2391 1.01 107.66 10481
Log of error-term 0.01 0.10 0,30 0.33 1184.68
Domestic prevailing price 2245 23.40 1.01 10450 104,20
Expected world price 2.7 23.94 1.01 108,20 105.09
Expected domestic price 22.5% 23.60 1.01 107.11 104,67
Sample 10
World price 045 0.58 0.05 2.68 12693
Log of error-term 0.00 0.10 0,30 0.32 -2621.64
Domestic preveiling price 0.46 0.57 0.06 2.63 125.30
Bxpected world price 0.46 0.58 0.08 2.70 126.56
0.46 0.57 0.06 264 12539

Brpected domestic price




Annex I: Simulation results for key variables

Table 4: Exporter case - producer income, and changes in producer, consumer, and government we'fare.

Sample Mean Minimum Magimum % CV  Skowness Kurtesis
Sample 1
Cc ¢ welfare chang -1.08 -37.54 2690 -682.81 -1.24 334
Producer welfare change, exclusive of risk beaefit 285 -103.97 247.48 114943 2.76 18.08
Government welfare change, without hedging 292 -268.91 121.02 -1231.45 -2.89 19.61
Government welfare change, with hedging -0.10 -260.60 121.02  -30968.31 -3.08 2736
Standard efficlency loss -1.42 -74.20 45.49 -984.96 -1.87 12.64
Producer income without stabilization program 426.46 2208 1637.03 74.89 0.73 001
Producer income with stabilization 430.73 23.63 161087 73.79 0.67 0.19
Sample 2
Consumer welfare change 0.62 -70.04 4331 1733.72 .89 820
Producer welfare change, exclusive of risk benefit <7304 -10031.71 6308.93 -1559.36 0.96 2099
Government welfare change, without hedging 7084 -7969.58 1208644 1972.33 043 21.11
Government welfare change, with hedging 14925  -T7709.63 1208644 838.30 1.60 2729
Standard efficiency loss -159 -2263.03 228062 -21886.25 094 1798
Producer income without stabilization program 10159.28 23834 5648220 118.29 1.40 1.39
Producer income with stabilization 10049.69 26740 5313028 116.78 1.30 083
Sample 3
Consumer welfare change -0.06 -30.22 3987  -134704S8 040 439
Producer welfare change, exclusive of risk benefit -1.93 -728.12 1041.31 -6538.21 2.29 2965
Government welfare change, without hedging 034  -1255.18 1057.07 29083.34 -2.06 33.76
Government welfare change, with hedging 839  -113087 1057.07 165643 0.70 3389
Standard efficiency loss -148 -404.25 343.57 -3020.99 0.18 3536
Producer income without stabilization program 1095.49 127.34 1101494 131.94 3.88 1726
Producer income with stabilization 1092.59 137.66  10349.14 130.74 AN 151
Sample 4
Consumer welfare change 050 4399 5945 2521.03 048 401
Producer welfare change, exclusive of risk benefit -173.86 -19857.04 7364.79 -1186.66 -3.40 2731
Government welfare change, without hedging 15741  -1100602 2291023 1351.78 2.66 2826
Government welfare change, with hedging 311.16  -5933.24 2290896 702.14 434 3513
Standard efficiency loss -1594  -3687.22 334989  -3671.08 049 17.19
Producer income without stabilization program 17812.26 81662 87683.69 91.44 1.13 101
Producer income with stabilization 1755148 85695 7128544 88.80 094 0.06
Sample S
Consumer welfare change 040 -29.12 29.30 -1732.98 0.1 an
Producer welfare change, exclusive of risk benefit 0.78 42825 337.86 3868.89 -0.88 3897
Government welfare change, without hedging -1.26 -421.31 499.87 -3917.62 044 43384
Government welfare change, with hedging 1.08 -354.59 499.86 4247.18 1.96 54453
Standard efficiency loss 092 -112.58 98.17 -1390.04 -1.13 28383
Producer income without stabilization program 281.29 519 2737.81 161.83 275 836
Producer income with stabilization 28241 383 2606.78 198.835 259 7.00
Sample 6
Ce welfare chang -0.58 -2538 2847 -969.13 -0.66 418
Producer welfare change, exclusive of risk benafit 037 -276.82 166.74 -7642.11 -3.02 3427
Government welfare change, without hedging 041 -204.33 388.45 8095.34 412 33.27
Government welfare change, with hedging 220 -161.09 388.43 1367.50 599 71.09
Standard efficiency loss 0.55 -60.59 135.82 -2025.50 427 38.67
Producer income without stabilization program 343.91 24.39 2746 40 152.43 259 6.19
Producer income with stabilization 343.35 2719 2484.72 149.67 251 $72




Annex I: Simulation results for key variables

Table 4: Exporter case - producer income, and changes in producer, consumer and government welfare
(continued.)

Sample Mean Minimum Maximum % CV  Shkowness Kuriosta
Sample 7
Consumer welfare change 0.19 -3493 4096 4761.71 043 4.00
Producer welfare change, exclusive of risk benefit <1530 -1734.87 153074  -1394.75 -1.28 17.27
Government welfare change, without hedging 1322 -1934.72 211188 227484 117 1838
Government welfare change, with hedging 3278 -1833.18 2111.86 825.50 249 22.51
Standard efficiency loss -1.88 -424.58 41406  4228.72 0.63 15.19
Producer income without stabilization program 2590.90 230.74 2071794 131.39 2.5 691
Producer income with stabilization 236795 23479  19138.73 129.79 246 6.26
Sample 8
Consumer welfare change -0.08 <2948 2847 -8474.01 033 3.78
Producer welfare change, exclusive of risk benefit -3.12 -471.34 183.6C -1782.32 -232 18.66
Government welfare change, without hedging 252 -253.94 519.61 2488.39 203 18.00
Government welfare change, with hedging 7.34 -178.37 319.61 736.07 3356 26.50
Standard efficiency loss -0.68 -101.39 11047  -2628.46 029 991
Producer income without stabilizanon program 774.78 156.39 1262 6697 142 217
Producer income with stabilization 770.10 156.39 2649.53 6517 132 1.61
Sample 9
Consumer welfare change 117 -51.94 3988 887.01 002 345
Producer welfare change, exclusive of risk benefit -17230  -19794.57 6863.03 -702.93 9147 148.52
Government welfare change, without hedging 188.86 -10280.62  25211.99 827.66 9.04 144.18
Government welfare change, with hedging 24713 -367027 2521199 593.02 11.63 180.26
Standard efficiency loss 1772 -5523.76 5456.61 2820.39 0.75 75.08
Producer income without stabilizatioa program 13358.01 547.77 140763.67 166.96 309 10.44
Producer income with stabilization 13099.56 686.10 129189.81 166.25 304 984
Sample 10
Coansumer welfare change 1.65 -40.77 4883 714.82 047 291
Producer welfare change, exclusive of risk benefit 41839 -3119466  28785.50 -875.09 <196 32.53
Government welfare change, without hedging 48049 -37243.66 3762899 935.07 148 31.87
Government welfare change, with hedging 643.13  -31908.77  37628.87 643.73 288 3554
Standard efficiency loss 6375  -8498.79 1208140 1927.27 229 3547
Producer income without stabilization program 3411845 451.88 278736.66 171.84 221 397
Producer income with stabilization 3349087 487.53 260537.65 171.51 217 362
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Annex I: Simulation results for key variables

Table S: Importer case - summary statistics on simulation price variables.

Sample Mean 8td Dov Mictanre Masinam ®CV,
Semple 1
Log of arror-torm 0.00 0.10 0.31 0.30 294413
World price 438 411 0.84 2196 94.41
Domestic provailing price 43 2 0.89 18.80 93.26
Bxpectod world price 437 : 0.85 207 94.68
Bxpected domestic price 433 408 0.86 20.18 923.72
Sample 2
Log of emor-tarm 0.00 0.10 £.27 037 264642
‘World price 1.18 0.76 0.29 364 66.02
Domestic provailing price 1.13 0.74 0.30 3 64.78
Bxpected world price 116 0.76 0.29 3.66 63,94
Bxpectsd domestic price 116 078 0.30 338 65.18
Semple 3
Log of emror-term 0.00 0.10 0.28 038 3713561
World price 2.7 1.5% 0.50 8.69 3393
Domestic prevailing price 278 1.50 0.50 836 54.50
Bapected world prico 278 1.56 0.51 8.73 56.06
Expected domestic price 276 153 0.51 872 5827
Sample 4
Log of ervor-term <0.00 0.10 0.27 034 £038.67
World price 034 0.22 0.20 1.28 4112
Domestic prevailing price 0353 0.22 0.24 1.23 40.27
Bxpectzd world price 0.54 022 0.20 1.29 41.22
Baxpected domestic price 054 0.22 0.23 1.26 40.6
Sample 5
Log of ervor-tevm 0.00 0.10 <038 0.25 -3011.23
World price 1.22 0.78 0.16 e 63.67
Domestic prevailing price 122 0.76 0.17 347 6244
Bapected world price 1.23 0.78 0.16 3.81 63.48
Bapected dotnestic price 122 0.77 0.16 3.60 6.1
Sample 6
Log of eror-term 0.00 0.10 031 030 294789
Wosld price 1.60 1.96 0.21 8.33 12298
Domestic prevailing price 158 194 0.22 756 12292
Bxpected worid price 1.60 197 0.21 838 12321
Bxpected domestic price 1.9 196 0.22 192 12324
Semple 7
Log of emror-term 0.01 0.10 £0.26 035 67398
Wodd price 173.90 35131 028 1432.39 202,02
Domestic prevailing price 16987 34470 026 137351 20292
Expected world price 172.13 34938 0.23 1459.67 20298
Bxpected domestc prico 169.60 34475 0.26 139471 20327
Sample 8
Log of envr-term £0.00 0.10 £0.37 0.26 -31288.43
World price 1.22 0.64 029 3.26 52.26
Domestic prevailing prico 1.21 0.62 0.33 308 514
Bapected world price 1.22 0.64 0.30 327 2.7
Bxpected dunestic price 1.22 0.63 032 3.19 5nm
Ssmple 9
Log of eror-term 0.00 0.11 036 032 2973.01
Waorld price 2258 1.59 0.28 6.64 7057
Domestic prevailing price 2.22 1.56 0.28 6.38 7004
Bapected world price 2,28 1.59 028 6.67 T0.55
Expected domestic price 223 1.57 0.28 651 70.33
Sample 10
Log of emor-term 0.00 0.09 0,28 .30 4293.03
World price 0.67 0.87 0.03 4.45 13024
Dometic prevailicg price 0.66 0.88 0.08 426 12862
Bapected world price 0.67 0.87 0.08 4.47 130.1%
Expected domestic price 0.66 0.86 0.05 4.44 12929
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Annex I: Simulation results for key variables

Table 6: Importer Case - producer income, and changes in producer, consumer, and government welfare.

Sample Mean Minimum Maximum % CV  Skewness Kurtoslo
Sample |
Consumer welfare change 9.82 -367.1% 361.71 1073.72 0.66 4.08
Producer welfare change, exclusive of rigk benefit -1223  -1390.69 444,43 -1245.32 -4.18 3178
Govemnment welfare change, without hedging -1.50 42139 1128.23 -8369.79 3.63 30.63
Government welfare change, with hedging 5.16 -277.57 112823 2201.93 542 4478
Stendard efficiency loss -391 -257.35 209.25 -1183.46 0.10 16.28
Producer income without stabilization program 1173.08 79.38 9928.83 142.40 234 3.68
Producer income with stabilization program 1154.74 85.29 8294.76 139.91 222 480
Sample 2
Consumer welfate change -2.07 -470.01 313.04 -4204.89 0.62 5.39
Producer welfare change, exclusive of risk benefit -0.61 -97.41 93.77 -2199.22 049 22.84
Government welfare change, without hedging -0.39 ~289.02 29210 -18714.2§ 0.09 374
Government welfare change, with hedging -1.52 -248.30 292.10 -4488.89 0.64 320
Standard efficiency loss -3.07 -89.62 1291 -283.64 -5.04 3341
Producer income without stabilization program 14297 1593 660.30 96.53 134 0.89
Producer income with stabilization program 142.06 16.28 349.17 94.66 124 033
Sample 3
Consumer welfare change 274 -469.08 474.52 4078.44 0.04 340
Producer welfare change, exclusive of risk benefit -3.39 -331.77 337.00  -1709.21 0381 1353
Government welfare change, without hedging -3.88 -338.79 236,63 -1638.97 091 546
Government welfare change, with hedging -3.49 -262.54 236.63 -1606.76 0.12 3.49
Standard efficiency loss 4353 -127.36 6341 -399.28 27 1499
Producer income without stabilization program 310.16 3648 2363.80 8696 1.96 407
Producer income with stabilization program 505.08 3648 2469.20 84.77 1.86 3.60
Sample 4
Consumer welfare change 092 -238.48 24217 -6726.64 008 234
Producer welfare change, exclusive of risk benefit -0.09 -14.19 9.58 -2861.11 -0.80 690
Government welfare change, without hedging -0.79 -258.37 20492  .754093 “0.46 280
Government welfare change, with hedging -0.62 -172.64 204.92 -8564.88 049 1.68
Standard efficiency loss -1.81 -26.82 091 -211.28 -3.26 13.08
Producer income without stabilization program 41.60 10.07 143.17 6428 1.60 2.11
Producer income with stabilization program 4146 11.63 13592 6329 1.55 178
Sample
Consumer welfare change -4.03 -267.10 282.71 -1806.58 0.03 2.66
Producer welfare change, exclusive of risk benefit -0.61 -69.74 67.63 -2019.56 093 1221
Government welfare change, without hedging 2.52 ~245.00 189.90 2411.53 022 2.62
Government welfare change, with hedging 203 -163.96 189.90 272487 0.64 147
Standard efficiency loss 212 -47.18 14.76 -266.99 2.7 1193
Producer income without stabilization program 154.32 6.33 666.66 oL1® 1.38 126
Producer income with stabilization program 153.41 6.74 613.76 89.83 131 107
Sample 6
Consumer welfare change 7.88 -376.98 369.53 1038.58 033 3
Producer welfare change, exclusive of risk benefit -2.52 -218.96 282.65  -1336.71 047 2798
Government welfare change, without hedging <792 -320.77 223.58 -846.19 -1.08 440
Government welfare change, with hedging -5.53 -207.80 223.58 -1008.41 0.14 3.13
Standard efficiency loss -2.57 -119.08 9297 472.28 -2.08 30.39
Producer income without stabilization program 300.47 10.48 222147 164.70 1.82 227
Producer income with stabilization program 296.69 1o 2078.16 164.71 1.79 203
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Annex I: Simulation results for key variables

Table 6: Importer case - producer income, and changes in producer, consumer and government welfare
(continued.)

Sample Mean Minimum Maximum % CV  Skewness Kurtests
Sample 7
Consumer welfare change 43.69 -3564.84 1239.40 403.58 241 13.00
Producer welfare change, exclusive of risk benefit -8668.81 -704522.54 389839.37 -838.97 -4.49 40.57
Government welfare change, without hedging 9304.13 -538014.60 794703.87 975.17 404 38.13
Government welfare change, with hedging 11605.00 -401002.66 794703.87 722.10 399 4730
Standard efficiency loss 679.32 -179546.54 265109.14 3735.27 2.19 46.68
Producer income without stabilization program 489856.07 12.66 $336175.56 239.36 243 453
Producer income with'atabilization program 476853.31 1320 5129486.15 24043 242 432
Sample 8
Consumer welfare change 0.84 -271.78 326.98 9015.14 0.04 343
Producer welfare change, exclusive of risk benefit -0.36 -73.67 4723 -2842.60 -1.47 14.76
Government welfare change, without hedging -1.13 -292.64 207.32 -5839.17 0.46 3.73
Government welfare change, with hedging -1.70 -186.39 20132 -3491.08 034 236
Standard efficiency loss <233 41.60 13.56 -271.09 -2.69 9.11
Producer income without stabilization program 147.43 16.24 537.04 76.72 122 1.17
Producer income with stabilization program 146.89 18.82 513.77 75.59 1.17 096
Sample 9
Consumer welfare change 9.84 -370.93 484.66 1016.77 0.70 468
Producer welfare change, exclusive of risk bensfit 428 -168.91 127.90 -681.70 -1.83 943
Government welfare change, without hedging 9.07 -460.74 269.40 872.19 -1.64 748
Government we'fure chenge, with hedging -7.01 -282.58 269.40 -926.28 023 399
Standard efficiency loss -3.48 -82.98 $8.28 -357.72 -2.33 1203
Producer income without stabilization program 398.89 15.11 1701.62 95.08 1.03 054
Producer income with stabilization program 392.51 15.11 1557.42 94.43 1.02 043
Sample 10
Congumer welfare change s.30 -216.14 444.18 1246.61 1.08 6.64
Producer welfare change, exclusive of risk benefit -1.54 -146.43 21.24 -709.91 -8.87 97.26
Government welfare change, without hedging -3.66 -348.76 189.58 -1073.04 093 4.66
Government welfare change, with hedging -4.98 -213.18 189.38  -1054.73 0.19 228
Standard efficiency loss -190 -51.04 21.07 -261.97 -384 2638
Producer income without stabilization program 82.73 1.30 93441 193.36 308 9.75
Producer income with stabilization program 8041 1.36 891.09 194.27 312 10.12




Annex I: Simulation results for key variables

Table 7: Wide band case - summary statistics on simulation price variables.

Sanplo Mean 8td Dov Minloxem Moasinwm % C.V.
Sample 1
Log of envor-tsrm 0.00 0.10 0,28 0.34 3021.86
World price 743 3,16 0.77 22.40 69.44
Domestic proveiling price 742 514 080 22.40 69.28
Hxpected world price 746 s.19 0.78 22.52 69,62
Bxpected domestic price .46 519 0.78 22.52 69.60
Semple 2
Log of emroe-term £0.00 o.10 0,33 0.32 -28236.99
World price 453 4.14 0.80 18.69 91.33
Domestic prevalling prico 451 4.11 0.81 17.66 91.23
Bxpectsd world price 4.33 4.16 0.81 18.78 91.32
Bxpected domestic price 453 4,18 0.81 18.78 9134
Sample 3
Log of error-trm 0.0t 0.10 0.26 0.34 1739.47
World price 11.86 6.88 0.96 39,37 5.9
Domestic prevailing price 11.78 6.76 0.96 38.08 5137
Bxpected world price 11.89 692 097 39.57 8.4
Bxpected domestic price 11.86 6.89 097 38.24 58.07
Sample 4
Log of error-term <0.00 o.10 0.34 0.27 68173.18
World price 0,70 034 0.16 249 48.38
Domestic preveiting price 0.70 033 0.16 217 41.78
Bxpected world price 0.71 034 0.16 2.50 48.38
Expected domestic price 0.71 034 0.16 2.38 48,40
Sampls S
Log of emror-term 0.01 0.10 0.30 0.31 1183.70
World price 18.99 21.08 0.80 116.13 13253
Domestic prevailing price 15.9 20.86 0.80 10729 13212
Bxpected world price 15.81 20,99 0.80 116.72 13278
Bxpected domestic price 15.%9 2093 0.80 11462 132.58
Sample 6
Log of emror-tsrm 0.00 0.10 0.28 0.28 -11864.24
World price 1.82 1.41 037 8.13 .82
Dumestlc prevailing price 1.81 1.39 0.40 1.34 76.92
Bxpected world price 1.83 1.42 0.38 8.17 7146
Expected domestic price 1.83 1.41 0.38 192 T1.30
Sample 7
Log of error-term 0.00 0.10 0.31 0.24 2643.63
World price 2.13 2.54 0.30 0.7 11899
Domsestic prevailing price 212 2.52 0.31 10,64 118.82
Expected world price 213 254 031 10.83 11926
Expected domestic price 2,13 2.54 0.31 10.83 11027
Sample 8
Log of emror-term 0.00 0.10 0.31 0.27 9486.80
World price 1.06 048 0.31 2 42.48
Domestic prevailing price 1.05 0.44 0.31 wn 41.78
Bxpected world price 1.0 045 0.32 2.7 4246
Expected domestic price 1.06 0.45 0.32 279 4218
Sample 9
Log of etror-term 0.00 0.10 028 0.33 2629.23
World price 2.28 1.60 0.76 8.79 10.39
Domestic preveiling price 227 1.59 0.76 8.29 70.8
Bxpected world price 228 1.60 0.76 8.83 70.29
Bxpected domestic price 2.28 1.60 0.76 8.42 70.08
Sample 10
Log of error-term 0.00 0.10 0.29 033 6927.83
World price 1.07 1.08 0.12 423 101,12
Domestic prevailing price 107 1.07 0.12 420 10087
Bxpected world price 1.07 1.09 0.12 428 101.24
Bxpocted domestic price 1.07 1.08 0.12 4.28 101.26




Annex I: Simulation results for key veriables

Table 8;: Wide band Case - producer income, and changes in producer, consumer, and government
welfare.

Sample Mean Minimum Maximum % CV  Skewness Kurtosts
Samplo 1
Consumer weolfare change 032 -31.44 3476 1873.06 0.19 13.06
Producer welfare change, without hedging 2278 -737.50 411.57  -2928.31 -1.77 21.22
Government welfare change, without hedging 3.01 -592.26 951.93 3484.88 1.54 2692
Government welfare change, with hedging 9.18 -366.95 931.93 961.31 4.68 4203
Standard efficiency loss 0.57 -207.48 249.21 3699.90 0.88 2426
Producer income without stabilization progrom 2392.68 7102 1000420 9247 0.94 028
Producer income with stabilization program 2388.58 7401  10004.20 92158 092 0.21
Sample 2
Consumer welfare change 045 -22.37 36.31 1007.90 2.30 18.96
Producer welfare char ), without hedging 447 -293.87 167.49 -859.68 -4.27 29.39
Government welfare change, without hedging 528 -230.20 426.40 942.29 4.61 36.32
Government welfare change, with hedging 708 -118.07 426.40 636.73 6.28 4376
Standard efficioncy losa 127 -85.08 147.28 1279.43 4.30 4008
Producer income without stabilization program 123796 75.81 7789.41 130.68 177 237
Producer income with stabilization program 1231.26 75.79 733143 130.74 177 234
Sample 3
Conspmar welfare change 080 -28.38 35.79 679.74 201 1488
Producer welfare change, without hedging -24.13  -224097 686.47 -713.68 -6.11 66.74
Government welfare change, without hedging 3054  -101204 3292.61 799.66 6.60 76.08
Government welfare change, with hedging 38.19 -498.57 3292.61 $98.72 8.51 96.29
Standard efficiency loss 720 -381.61 1083.93 115483 5.70 63.16
Producer income without stabilization program 4581.33 9620  23189.69 85.54 1.89 480
Producer income with stabilization program 4545.13 96.20 2258727 84.68 1.83 4.52
Sample 4
Consumer welfare change 023 -12.72 20.60 986.85 2.67 23.70
Producer welfare change, without bedging 024 -30.3t 492 -784.49 -10.02 135.48
Government welfare change, without hedging 0.05 -1642 28.52 972.02 4.26 101.19
Government welfare change, with hedging 0.03 9.32 28.52 6942 31 693 115.53
Standard efficiency loss 0.06 -8.17 14.28 1881.40 9.42 150.60
Producer iscome without stabilizstion program 6393 6.72 338.858 7546 229 8.03
Producer income with stabilization program 63.56 6.74 315.63 74.12 2.15 698
Sample §
Consumer welfare change 0.84 -34.14 3398 691.37 0.53 1242
Producer welfare change, withont hedging 4847  -T150.35 1546.08 -970.86 -11.94 169.34
Government welfare change, without hedging 6218  -231194  11397.60 1086.47 12.85% 195.18
Government welfare change, with hedging 69.76 92171 11597.60 951.44 13.39 208.22
Standard efficiency loss 14.51 -773.13 1874.10 1837.70 1249 194.28
Producer income without stabilization program 9689.23 7391 11602540 192.29 2.79 8.17
Producer income with stabilization program 9616.52 7391 114863.83 191.30 2.74 1.67
Sample 6
Consumer welfare change 037 <2121 28.29 976.37 1.63 18.24
Producer welfare change, without hedging -1.65 -151.13 18.26 -671.35 -8.83 97.78
Government welfare change, without hedging 1.74 -20.09 208.76 778.28 10.68 136,47
Government welfare change, with hedging 1.79 -15.69 208.76 758.27 10.80 138.42
Standard efficiency loss 046 -24.04 7476 1128.57 8.21 102.61
Producer income without stabilization program 295.51 24.84 210547 121.47 223 492
Producer income with stabilization program 293.04 2647 2066.58 120.86 220 4,66
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Annex I: Simulation results for key variables

Table 8: Wide band case - producer income, and changes in producer, consumer and government welfare
(continued.)

Sample Mean Minimum Maximum % CV  Skewnes Kurtosts
Sample 7
Consumer welfare change 038 -2003 22.86 895.62 154 19.19
Froducer welfare change, without hedging -1.64 -153.43 92.38 -874.96 693 70.04
Government welfare change, without hedging 1.76 -128.58 214.18 1066.13 126 7999
Government welfare change, with hedging 208 -698 214.18 850.91 947 95.33
Standard efficiency loss 0.5t 4647 76.09 1284.77 723 85.79
Producer income without stabilization program 449.91 17.22 3500.28 169.22 207 327
Producer income with stabilization program 447.46 17.22 3500.28 169.10 207 326
Sample 8
Consumer welfare change 0.33 -28.83 26.28 1284.63 071 16.59
Producer welfare change, without hedging -0.60 <3398 2188 -739.90 -3.83 26.88
Government welfare change, without hedging 031 -9.66 3148 790.83 .23 6423
Government welfare change, with hedging 03s -6.71 3143 673.23 707 T2.41
Standard efficiency loss 0.06 -11.72 1566 2942.58 1.41 2599
Producer income without stabilization program 115.88 1917 429.80 64.40 133 288
Producer income with stabilization program 11498 19.17 429.80 63.73 1.56 310
Sample 9
Consumer welfare change 033 -34.36 20.10 1356.88 -149 20.32
Producer welfare change, without hedging -1.14 -1824G7 109.56  -1348.34 -3.51 6239
Government welfare change, without hedging Lio -149.37 231.90 1681.43 596 102.76
Government welfare change, with hedging 1.63 <7479 251.90 1009.53 10.28 145.64
Standard efficiency loss 029 -5348 8993 245037 421 82147
Producer income without stabilization program 399.43 7099 2490.58 113.68 2.32 s.12
Producer income with stabilization program 397.72 7099 238723 3.4 - 228 487
Sample 10
Consumer welfare change 032 -12.33 20.51 953.50 200 1340
Producer welfare change, without hedging 038 -44.10 2926  -1203.03 -3.03 5128
Govemnment welfare change, without hedging 0.14 23421 32.74 296571 404 473
Govemnment welfare change, with hedging 030 -1994 3274 1607.76 6.6 61.63
Standard efficiency loss 007 -1494 21.52 265298 494 66.40
Producer income without stabilization program 148.84 448 849.74 139.41 1.64 1.63
Producer income with stabilization program 148.26 445 849.74 139.08 1.62 1.56




Annex I: Simulation resulis for key variables

Table 9: Upward drift case - summary statistics on simulation price variables.

Somple Mcan Std Dov Midomm Masimum % C\V.
Sample |
Log of emor-term 0.00 o.10 034 0.29 -3430.45
World price 53.89 51.07 1.06 203.84 24,76
domestic prevaiting price 53.00 50,03 1.06 19090 94.24
Bxpected world price 5407 1.3 101 20536 94,73
Bxpected domeste price 33.50 50.58 1,01 196.88 94,53
Sample 2
Log of error-term 0.01 0.10 0.30 0.30 993.58
World price 22908 293.41 1.06 1348.24 12897
domestic prevailing price 224,63 28738 1.06 1490.64 12792
Expected warld price 22748 291.70 1.0 1536.50 12828
Bxpected domestic price 22808 287.66 101 1476.78 127.80
Sample 3
Log of error-term 0.00 0.10 £33 0.30 -3439.94
World price 2249 13.70 1,03 78.58 60.92
domestic prevailing price 22.18 13,17 1.03 T1.38 59,40
Bxpected world price 22.70 13,70 1.01 .47 60.34
Expected domestic price 22.44 1337 1.01 TI.03 59.59
Sample 4
Log of eror-term 0.01 0.10 027 031 98534
World price 263.76 408,68 0.93 2480.72 15494
domestic prevailing price 25540 38655 0.94 228812 15138
Bxpected world price 26038 398.68 0,94 366,12 153.13
Bxpected domestic price 256.02 387.42 094 2288.12 15132
Sample §
Log of emor-term 0.00 0.09 0.26 0.29 532999
Wotld price 69,04 63.23 1.08 226.73 94,45
domestic prevailing price 68.33 64,33 1,08 21621 92415
Bxpected world price 69.43 6.1 1.0 22834 94.64
Bxpected domestic price 68.87 63.08 1.01 22559 94.49
Sample 6
$.0g of error-term 0.00 o.10 031 026 205632
World price 11237 137.28 1.02 72384 139.72
domestic prevailing price 11088 15434 1.06 72354 13937
Expected world price 11236 157.28 1.01 72768 13993
Bxpected domestic price 11126 155.49 1.01 72185 1390.76
Sample 7
Log of error-term 0.01 0.10 0,32 027 830.23
World price 306.18 298.26 0.78 1344.49 9741
domestic prevalling price 30090 290.73 0.83 1315.89 96.62
Bxpected world price 30827 29653 0.79 133698 97.14
Expected domestic price 30188 291.73 0.83 131409 96.64
Sample 8
Log of error-term 0.00 o.10 £0.28 032 346766
World price 81.61 70.10 0.79 27458 85.90
domestic preveiling price 80.87 69.50 0.87 26296 85.94
BExpected world price 82.02 70.64 0.81 27634 86.13
Brpected domestic price 81.44 70.16 0.88 271713 86.15
Sample 9
Log of error-term 0.00 0.10 034 0.30 302495
World price 62.11 42.58 1.28 22481 68.50
domestic prevailing price 61.40 41.69 1.10 21397 61.90
Expected worsld price 62.48 4293 1.0 22630 68.71
Bxpected domestic price 61.90 42,26 1.0 21840 68.28
Sample 10 :
Log of error-term 0.00 a.10 0.29 [ X3 5975.15
World price 91.30 80.51 0.64 32112 88.18
domestic prevailing price 90.76 19.58 0.68 298.94 88.02
Bapected world price 91.75 81.11 0.65 32318 88.40
k. ipected domestic price 91.36 80.74 0.67 30836 88.38




Annex I: Simulation resuits for key variables

Table 16: Upward drift Case - producer income, and changes in producer, consumer, and government
welfare,

Samplo Mean Minimum Maximum % CV  Skowness Kurtoats
Sample 1
Consumer welfare change 291 ~72.63 37.70 349.00 0.0! 321
Producer welfare change, exclusive of risk benefit -709.33  -29359.30  13829.43 -368.46 <226 12.78
Government welfare change, without hedging 754,42 -19263.29 3344234 667.5¢ 2.06 1222
Government welfare change, with hedging 1040.12  -14948.92 3344238 442.43 3.13 13.84
Standard efficiency loas 4799  -7514.18  10233.77 2811.89 0.8 12,30
Producer income without stabilization program $2680.33 106.49  279370.00 121.32 1.57 204
Producer income with stebilization program 3161633 10649  259323.57 120.52 1.54 192
Samplo 2
Consumer welfare change 1931 -631.58 938.76 659.17 1.78 17.11
Producer welfure change, exclusive of risk benefit “9032.26 -357233.00 267813.58 -899.46 -3.06 29.73
Government welfare change, without hedging 1045647 -337959.19 706034.86 667.17 3.18 2926
Governmeont welfare change, with hiedging 12892.16 -279333.26 706034.30 309.48 4.17 35.02
Standerd efficlency loss 1443.51 -111211.43 149760.62 1390.¢* 2.13 1828
Producer income without stabilization program 828729.37 112.04 5831870.86 1. 2.67 831
Producer income with stabilization program 51518098 110.33 5728318.56 174.86 258 727
Sample 3
Consumer welfare change 2.28 -53.44 7317 656.51 0.73 438
Producer welfare change, oxclusive of risk benefit -177.09  -7439.64 6588.26 -687.82 -2.00 14.77
Govemnment welfare change, without hedging 173.857  -8273.69 9125.34 844.61 1.82 15.20
Government welfare change, with hedging 264.81  -7328.84 9124.70 511.15 2.66 18.77
Standard efficlency loss <123 -1882.18 2756.27  -29688.01 1.22 1499
Producer income without stabilization program 12139.00 103.19  67884.96 87.20 193 373
Producer income with stabilization program 1189337 103.19  67884.96 84.28 1.73 482
Sampie 4
Consumer welfare change 41.76 -954.34 2435.36 55647 426 33.19
Producer welfare change, exclusive of risk benefit -23362.84 -1571033.07 348514.56 -609.94 569 4833
Government welfare change, without hedging 2690292 -752745.16 1844703.39 631.75 530 4248
Government welfare change, with hedging 20946.81 -525010.16 1844704.50 351.33 396 411N
Standard efficlency loss 3581.84 -205184.94 343512.10 1067.31 399 37.09
Producer income without stabilization program T725794.22 97.06 12066912.61 220.19 wn 1681
Producer income with stabilization program 658074995 98.97 10945078.73 213.22 334 14.61
Sample 3
‘mgonmr welfare change 2.36 -56.62 84.01 659.90 0.81 438
Producer welfare change, exclusive of risk benefit -701.35 -59374.73  27454.08 -891.08 -2.70 2294
Government welfare change, without hedging 701.13  -37426.38  68770.34 1096.33 2.16 20.10
Government welfare change, with hedging 117445 -25738.64  68770.06 $89.82 339 27.39
Standard efficiency loss 215 1178442  10471.17  92862.70 034 10.61
Producer income without stabilization program 76588.79 108.64 335890.47 118,14 090 049
Producer income with stabilization program 758536.77 108.64 317919.14 114.57 087 -0.59
Sample 6
Consumer welfare change 746 27217 336.59 796.37 8.36 4680
Producer welfare change, exclusive of risk benefit -251649 -229399.41 8181088 -876.61 -6.13 5296
Government welfare change, without hedging 2729.00 -107303.26 247812.88 958.07 5.39 46.34
Government welfare change, with hedging 3674.13 -80495.96 24781284 666.53 696 5798
Standard efficiency loss 21997 -30159.43  73009.27 277442 454 6384
Producer income without stabilization program 190869.31 107.04 1888154.12 198.47 27 699
Producer income with stabilization program 187094.57 11033 1888184.12 194.98 2™ 703
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Annex I: Simulation results for key variables
Table 10: Upward drift case - producer income, and changes in producer, consumer and government

welfare (continued.)

Sample Mean Miniwum May'mmn % CV  Skewnem Kurtosts

Semple 7
Conzumer wolfare change 2504 -556.22 1067.51 601.33 292 16.88
Producer welfare change, exclusive of risk benefit -11368.80 -349824.51 23331081 -389.02 -3.62 23.03
Government welfare change, without bedging 12306.76 -308689.47 618424.67 664.74 328 20.81
Government welfare change, with hedging 16114.38 -228182.86 618345.49 474.47 430 2547
Stand=rd efficlency loss 963.00 -105585.28 153122381 2219.61 1.61 17.14
Proditcer income without stabilization program 713222.11 72.64 472015193 130.90 183 328
Producer income with stabilization program 696168.91 78.69 4619862.41 129.68 1.80 kR ¥

Sampls 8
Consumer welfare change 293 ~49.00 74.11 $33.32 0.78 aun
Producer welfare change, exclusive of risk benefit ~682.67 -4359081 2852001  -1019.10 <213 16.30
Government welfare change, without hedging 676.77 -4216008 5985499 1290.68 L7 16.55
Government welfare change, with hedging 1268.66 -3100628  59799.71 603.92 3.60 23.26
Standerd efficiency loes <297 -14067.76 1972893  -82271.19 1.04 18.17
Producer income without stabilization program 94419.64 7338 433914.06 107.65 1.04 0.26
Producer income with stabilization program 93395.64 81.69 41559624 107.60 1.03 023

Semple 9
Coansumer welfare change 3.00 -78.80 114.29 572.54 058 6.11
Producer welfare change, exclusive of risk benefit -613.78  -38361.84 2675347 -939.14 -252 27.87
Government welfare change, without hedging $8635 -35218.58 7382171 1202.15 230 29.45
Government welfare change, with hedging 1016.62 -29335.09  73821.57 633.70 3.57 38.84
Standard efficiency loss <2443 -13280.12  15374.16  -7521.33 053 21.32
Producer income without stabilization program $7944.38 128.78  321875.77 90.40 1.58 436
Producer income with siabilization program 57023.72 11033 313633.34 89.01 147 3%

Sample 10
Consumer welfare change 229 8627 96.63 861.65 034 s.16
Producer welfare change, exclusive of risk benefit «486.73 -64411.74  74680.70 -2146.76 0.30 18.21
Government welfare change, without hedging 423718 864128  73138.79 3066.36 032 17.08
Government welfare change, with hedging 142940 -79284.72 7313623 791.34 0.54 2045
Standard efficiency loss 6066 -27125.13 16971.28  -3859.77 -0.86 13.30
Producer income without stabiti~ation program 11316897 54.74 54758481 109.41 114 0.70
Producer income with stabilization program 11243888 §8.77 4983%9.10 108.96 1.09 048
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Annex I: Simulation results for key variables

Table 11: Deterministic model s
Samplo Mean Std Dov Mistmam Moaigmm % C.V.
Sample 1
Log of error-term £.00 0.10 031 0.33 671630
World price 1.0 0.13 0.65 1.46 12.88
Domestic prevaillng price 1.00 0.09 0.73 123 8.73
Bxpected world price 1,00 0.03 0.86 118 478
Expected domestic price 1.00 0.05 0.85 1.18 488
Semple 2
Log of error-term 0.00 0.10 0.36 0.29 4389.88
World price 1.00 0.13 0.64 1.52 1334
Domestic prevailing price 1.00 0.09 0.78 17 8.83
Bapected world price 1.00 0,05 083 1.17 490
Expected domestic price 1.00 0.05 082 1.22 $.23
Sample 3
Log of efror-term 0.01 0.10 0.29 0.26 ~1740.44
World price 1.02 0.13 0.70 1.54 13.07
Domestic prevailing price 1.01 0.09 0.7 1.33 8.70
BExpected warld price 1.01 0.05 0.88 1.18 478
Bxpected domestic price 1.01 0.03 0388 1.18 4.90
Sample 4
Log of etror-term 0.00 0.10 0.20 0.29 2383.63
World price 1.00 0.13 0.64 142 13.18
Domestic prevailing price 0.99 0.09 0.74 1.24 8.57
Bxpected world price 1.00 0.05 0483 1.14 486
Bxpected damestic price 1.00 0.05 085 1.14 494
Sample 5
Log of error-term £.00 0.10 033 031 430294
World price 1.01 0.13 0.62 146 13.24
Domestic preveiling price 1.01 0.10 0.79 132 9.48
Baxpected world price 1.00 0.03 0.84 1.18 4.90
Bxpected domestic price 1.00 0.05 0.84 118 499
Sample 6
Log of efvor-term 0.01 0.10 0.28 0.27 1405.42
World price 099 013 0.68 1.85 13,98
Domestic prevailing price 099 0.09 018 1.23 8.71
Bxpected world price 1.00 0.08 0.87 1.18 4.99
Bxpected domestic price 1.00 0.08 0.81 1.18 5.18
Sample 7
Log of error-term 0.01 0.10 0.33 028 1064.44
World price 0.99 0.13 0.67 1.50 13.%0
Domestic prevailing vrice 0.98 0.09 013 1.34 9.51
Brpected world price 1.00 0.05 0.87 L16 490
Bxpected domesdc ptice 1.00 0.08 0.86 1.21 s.21
Sample 8
Log of etror-tarm 0.00 0.10 0.34 0.32 $3401,06
World price 1,01 0.14 0.68 1.46 13.46
Domestic prevailing price 1.00 0.09 0.75 131 9.39
Bapected world price 1,00 0.03 0.86 1,18 4.96
Bxpected domestic price 1,00 0.05 0.86 1.21 329
Semple 9
Log of emor-term 0.00 0.10 .31 0.30 529270
World price 1.00 0.14 0.63 1.51 14.07
Domestic prevailing pric2 1.00 0.09 0.78 1.30 9.33
Expected world price 1,00 0.05 0.84 117 3.17
Expected domestic price 1.00 0.05 0.85 1.17 838
Sample 10
Log of emor-term 0.01 0.09 0.28 0.32 1488.45
Wonrld price 0.99 0.13 0.65 1.40 126
Domestic prevailing price 0.99 0.08 0.78 127 8.54
Bxpected world price 1.00 0.08 0.85 114 4.68
Bxpected domestic price 1.00 0.05 0.88 1.14 4719

xvi



Annex I: Simulation resulis for key variables

Table 12: Determinstic model simuiation - Producer income, and changes in producer, consumer, and
government welfare.

P e

Sample Mean Minimum Maximum % CV  Skewness Kurtosis
Sample 1
Consumer welfare change 0.0t -34.28 31.80 8812291 0.13 3.5
Producer welfare change, exclusive of risk benefit ~0.36 -54.08 40.76 -1796.05 -1.00 640
Government welfare change, without hedging 0.51 -31.28 4081 1453.38 1.08 709
Government welfare change, with hedging 1.56 -15.98 40.77 382.08 3.03 12.34
Standard efficiency loss -0.04 -24.77 2138  -11690.16 0.17 6.34
Producer income without stabilization program 202.1€6 123.99 293.42 13.79 023 0.10
Producer income with stabilization program 201.32 134.54 259.51 10.12 0.03 0.12
Sample 2
Consumer welfare change -0.01 -34.21 3720 -87132.73 0.34 4.36
Producer welfare change, exclusive of risk benefit -0.58 -59.61 38.04 -1818.31 -1.08 544
Govemnment welfare change, without hedging 058 -27.80 4632 1415.19 1.40 697
Government welfare change, with hedging 1.68 -26.64 46.32 383.79 278 12.69
Standard efficiency loss 0.05 -22.74 2392  -1007994 0.36 4.89
Producer income without stabilization program 200.53 121.81 313.76 1442 043 073
Producer income with stabilization program 199.63 146.78 281.30 10.55 0.52 081
Sample 3
Consumer welfare change 0.03 -34.41 3086  27778.84 007 458
Producer welfare change, exclusive of risk benefit 043 -30.09 4131 -2471.12 -0.63 323
Government welfare change, without hedging 0.53 -30.50 40.69 153222 094 634
Government welfare change, with hedging 150 -22.53 40.68 453.33 230 1007
Standard efficiency loss 0.13 -23.18 21.18 3907.51 0.14 307
Producer income without stabilization program 204.26 134.91 32292 14,00 0.63 117
Producer income with stabilization program 203.62 149.63 277.01 10.14 047 0.51
Sample 4
Consumer welfare change 0.01 -36.23 3341  -99999.00 0.04 5.04
Producer welfare change, exclusive of risk benefit -0.60 -34.04 5199 -1843.49 -0.68 6.03
Government welfare change, without bedging 0.51 -36.12 36.20 1872.73 omn 388
Government welfare change, with hedging 1.59 -31.64 36.19 413.94 193 9.64
Standard efficiency loss -0.10 -2095 19.13 -4936.52 0.17 4.62
Producer income without stabilization program 199.61 12348 301.04 14.18 039 0.33
Producer income with stabilization program 198.71 140.66 258.46 10.02 023 0.19
Sample 3
Consumer welfare change -0.17 -38.99 29.78 -4211.82 042 5
Producer welfare change, exclusive of risk benefit -0.28 -44.98 4691 -3524.04 -0.29 530
Government welfare change, without hedging 0.28 -33.47 36.00 2537.20 037 551
Government welfare change, with hedging 1.29 -23.22 3593 442.00 198 935
Starderd efficiency loss -0.17 -25.58 19.17 -2743.89 0.353 888
Producer income without stabilization program 202.73 117.39 287.29 14.19 020 0.04
Producer income with stabilization program 202.31 149.88 273.41 1098 029 -0.17
Sample 6
Consumer welfare change 0.02 -37.21 4131  -40792.50 -0.11 504
Producer welfare change, exclusive of risk benefit -0.63 -68.61 30.41 -1822.79 -0.59 6.63
Government welfare change, without hedging 054 -38.72 47.14 1541.62 0.66 6.72
Government welfare change, with hedging 1.70 -31.82 47.07 408.37 1.81 10.70
Standard efficiency loss 0.1 -23.21 2339 461530 025 435
Producer income without stabilization program 198.42 130.46 323.86 1474 049 0.61
Producer income with stabilization program 197.48 145.97 261.54 10.35 0.09 -0.48

xvii



Annex I: Simulation results for key variables

Table 12: Deterministic model simulation - Producer income and changes in producer, consumer, and
government welfare (continued.)

Sample Mean Minimum Maximum % CV  Shewness Kustosts
Sample 7
Consumer welfare change 0.02 -41.07 28.12 4047175 -0.21 8.33
Producer welfare change, exclusive of risk benefit 047 -43.07 5296  -2021.30 033 s.16
Goverament welfare change, without hedging 049 -39.99 33.18 1458.63 0.61 6.31
Government welfare change, with hedging l.ad -30.70 33.16 393.11 197 9.53
Standard efficiency loss 003 -28.09 1824  14825.80 -0.19 6.12
Producer incoms without atabilization program 197.38 130.35 312.77 14.58 0.67 0.87
Producer income with stabilization program 196.67 136.96 287.16 11.30 0.68 099
Sample 8
Consumer welfare change 0.00 -29.61 3573 99999.00 0.20 438
Producer welfare change, exclusive of risk bepefit 047 -53.55 3426  -2117.39 0386 3.01
Government welfare change, without hedging 0.52 -26.60 42.17 1395.23 0.88 4.63
Government welfare change, with hedging 1.62 -13.58 42.17 361.62 247 9.03
Standard efficiency loas 003 -20.01 22.34 8999.91 002 362
Producer income without stabilization program 201.64 124.00 302.86 14.63 043 0.12
Producer income with atabilization program 20093 142.43 281.83 1n.17 047 038
Sample 9
Consumer welfare change 0.14 -41.46 4.8 -6220.02 0.21 445
Producer welfare change, exclusive of risk benefit -0.3¢9 -69.52 46.88 -3104.76 048 499
Government welfare change, without hedging 042 -35.89 30.08 2133.22 0.61 5.70
Government welfare change, with hedging 1.61 -2447 50.08 448.77 2.13 1001
Standard efficiency loss -0.11 -26.66 2334 496049 0.40 4.70
Producer ircome without stabili2zation program 201.03 119.81 316.78 15.38 0.51 048
Producer racome with stabilization program 20045 143,92 273.96 11.26 0.46 0.04
Sample 10
Consumar welfare change -0.03 -33.15 3284 -27005.83 0.02 3,02
Producer welfare change, exclusive of risk benefit 0.53 -37.24 3799  -1906.42 0.76 593
Government welfare change, without hedging 044 <2596 3407 1648.33 0.70 .17
Government welfare change, with hedging 147 -19.39 34.06 393.00 229 9.12
Standard efficiency loas 0.12 -21.27 1792 -3743.18 033 436
Producer income without stabilization program 198.53 126.84 290.78 13.73 0.37 043
Producer income with atabilization program 197.74 140.39 261.19 10.02 0.19 022

Xviii



Bibliography
Akiyama, Takamasa and Panoyotis Varangis, 1989. "The Impact of the International Coffee Agreement’s Export
Quota Sysiem on the World’s Coffee Market," Policy, Planning and Research Working Paper 148,
Washington, D.C.: World Bank,
Aitcheson, J. and J.A.C. Brown, 1957. The Lognormal Distribution, Cambridge: Cambridge University Press.

Binswanger, Hans, 1978, "Attitudes Towards Risk: Experimentation Measurement Evidence in Rural India",
American Journal of Agricuitural Ecomomics 62: pp. 395-407.

Coleman, Jonathan, and Donald F. Larson, 1990. "Tariff-Based Commodity Price Stabilization Schemes: The
Case of Venezuela." forthcoming as a Policy, Research and External Affairs Working Paper,
Washington D.C.: World Bank.

Cox, John and Mark Rubinstein, 1985. Options Market. Englewood Cliffs: Prentice-Hall.

Gardner, Bruce. 1979. Optimal Stockpiling of Grain, Lexington: Lexington Books.

Just, Richard, Darrell Hueth, and Andrew Schmitz, 1982. Applied Welfare Economics and Public Policy,
Englewood Cliffs: Prentice-Hall.

Knudsen, Odin and John Nash, 1990. "Domestic Price Stabilization Schemes in Developing Countries."
Eccuomic Development and Cultural Change 38: pp. 539-558.

McNicol, D. L., 1978. "Political Economy of an Integrated Commodity Program”, Chapter 10 in Stabilizing
World Commodity Markets, F.G. Adams and S.A. Klein, eds. Lexington, Heath-Lexington.

Mundlak, Yair and Donald F. Larson, 1990. "On the Relevance of World Agricultural Prices.”" Policy, Research,
and External Affairs Working Paper 383, Washington, D.C.: World Bank.

Newbery, David and Joseph Stiglitz, 1981. The Theory of Commodity Price Stabilization: A Study in the
Economics of Risk, Oxford: Clarendon Press.

Wright, Brian, and Jeffrey Williams, 1990. "The Behavior of Maikets for Storable Commodities." Presented to the
34th Annual Conference of Australian Agricultural Econemics Seciety, University of Queensland,
Brisbane, Australia.



WPS632

WPS633

WPS634

WPS635

WPS636

WpPS637

WPS638

WPS639

WPS640

WPS641

WPS642

WPS643

WPS644

WPS845

WPS646

WPS647

Tile Author

The Macroeconomics of the Public
Sector Deficit: The Case of Argentina

The Macroeconomics of the Public

Trends in Daveloping Country Bela Balassa
Exports, 1963-88

Exchange Rates ¢ d Foreign Trade  Bela Balassa
in Korea

Economic Integration in Eastern Bela Balassa

Europe

Poverty in Poland, 1978-88 Branko Milanovic

Researching the Trade-Productivity James Tybout
Link: New Directions

The High Cost of Protecting Wendy E. Takacs
Uruguay's Automotive Industry
The Impact of Policy in African William Jaeger
Agriculture: An Empirical Investigation

intertemporal Substitution in
Consumption: Evidence for Some
High- and Middle-Income Countries
How a Change in Brazil's Sugar Brent Borrell
Policies Would Affect the World
Sugar Market

Regional Integration among Andras Inotai
Developing Countries, Revisited

Trade and Payments Arrangements  Constantine Michalopoulos

in Post-CMEA Eastern and Central David Tarr
Europe
Poverty, Policy, and Industriafiza- Ben Polak

tion: Lessons from the Distant Past  Jeffrey G. Williamson

The Developmental Effectiveness Tony Killick
of Aid to Africa
Growth Rates and Aggregate Nanak Kakwani

Woelfare: An International Comparison

Carlos Alfredo Rodriguez

Virabongse Ramangkura
Sector Deficit: The Case of Thailand Bhanupongse Nidhiprabha

Karsten N. Pedersen

Date

March 1991

March 1991

March 1991

March 1991

March 1991

March 1991

March 1991

March 1991

March 1991

April 1991

April 1991

April 1991

April 1991

Apti 1991

April 1991

Aptil 1991

Contact

fot paper

R. Luz
34303

R.Luz
34303

WDR Office
31393

C. Cuskelly-Young
39413

C. Cuskelly-Young
39413

WDR Office
31393

D. Ballantyne
37947

D. Ballantyne
37947

A. Yideru
34663

M. Hileman

31284

A. Kitson-Walters
33712

D. Ballantyne
37947

M. Colinet
34698

WDR Office

31393

S. King-Watson
33730

B. Rosa
33751



WPS648

WPS649

WPS650

WPS651

WPS652

WPS653

Ittie

Who Paid the Bill? Adjustment and
Poverty in Brazil, 1980-95

An Observation on the Bias in
Clinic-based Estimates of
Malrutrition Rates

Administrative Valuation of Soviet
Agricultural Land: Results Using
Lithuanian Production Data

Taxation of Financial Assets in
Developing Countries

Author

M. Louise Fox
Samuel A, Morley

Margaret E. Grosh
Kristin Fox
Maria Jackson

Karen Brooks

Christophe Chamley

Demographic Response to Economic  Kenneth Hill

Shock

The Effects of Option-Hedging on the Donald F. Larson
Costs of Domestic Price Stabilization Jonathan Coleman

Schemes

Date

April 1991

April 1991

April 1991

April 1991

April 1991

April 1991

Contact

for paper

WDR Office
31393

B. Diallo
30997

C. Spooner
30464

A. Bhalla
37699

WDR Office
31393

D. Gustafson
33714



