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A CES partial equilibrium model of the Australian wool
market is specified with extrapolative expectations, fureign
wool supply and random disturbPances. The model is simulated
in a numerical experiment under the assumptions first, that
prices are stabilised in a band, and second, that prices are
underwritten at some predetermined level. The effects of the
stabilisation policles on producer and consumer revenue,
stock levels and authority profit are measured under a
variety of assumptions about elasticities and the sources of
price shocks. It is found that the value of ’revenue
effects’ expected from theory are minimal and that the
published theoretical literature in the area is not useful
for predicting winners and losers.



It is well known from the results of theoretical analysis by Waugh
(1944), 01 (1964), Massell (1969), Turnovsky (1974) and others that the
operation of g buffer stock in a commodity market will vesult in revenue
transfers between consumers and producers. With linear demand and supply
schedules and perfect stabilisation such hidden gains and losses will favour
producers when the principal scurce of shocks in the market is supply side
and will favour consumers when the principal source of shocks is demand
side. It is mot clear how such transfers will be distributed when the
linearity assumption is relaxed, or when price rules are introduced that
allow the possibility of a buffer stock profit, or prices are distributed
aggymetrically. Also, since the distribution and magnitude of transfers
depends in principle on the magnitudes of the elasticities of demand and
supply and on the quantities in the market, it is difficult to make general
statements based on theory alone about the likely magnitude and distribution
of transfers in any specific market.

In this study, a numerical analysis is undertaken based on explicit
assumptions about agents’ behaviour in an attempt to obtain estimates of the
likely size and directlon of transfers resulting from the imposition of a
buffer stock in the Australian wool market. In this regard, the analysis is
not an attempt to evaluate the current stabilisation policy operating in the
wool market, Rather, it is an attempt to address questions raised in the
literature on theoretical stabilisation and to see whether such questions
are likely to be specifically relevant to the wool market, and, if possible,
to infer whether they have general relevance. The literature on hidden gains
and losses of stabilisation is voluunous and attempts, basically, to show
that the imposition of a buffer : ock on a market will csuse revenue flows
between consumers and producers. In this paper the question of whether these
revenues are likely to be of a magnitude to be of interest is addressed in
the context of the Australian wool market under two hypothetical, yet
plausible, stabilisation rules.

A numerical solution was favoured over an analytical solution because it
enabled non-convexities in price outcomes to be incorporated easily and
because it provided greater flexibility in the choice and range of price
rules to be examined. Thus some advantages were obtained over the technique
used by Campbell, Gardiner and Haszler (1980) because control cculd be
exercised over the source of random shocks in the market and because a
number of different types of intervention could be considered.

retica d o

The theoretical basis of revenue transfers resulting from buffer stocks
in commodity markets that have been outlined by Waugh (1944) and Oi (1964)
arises from the convexity properties of the consumer expenditure and
producer revenue functions. Both authors chose linear models that implied
quadratic expenditure and revenue functions. It can be easily shown that
vwhen a chord representing price instability intersects either of these
quadratic functions, expressed as a function of price, the expected levels
of consumer expenditure are lower, and producer revenue are highar, than
those that would result if prices were completely stable at their expected
levels, Thus producers lose from the imposition of stability on prices by an
outside agent when the source of price instability is not supply itself,
and, similarly, consumers lose from price stabilisation when price
instability arises from non-demand factors. Waugh's and 0i’'s results can be
generalised beyond the case of linear demand and supply. Imagine that prices
fluctuate so that price P has probability q and price p, has probability
(1 - q). Comparing producér revenue at average price p ='q Py + (1-4q Py
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with expected revenue with fluctuating prices it follows, because the
revenue function is convex, that:

ARG + (1~ ) R(p,) 2 Rlq py + (L - 9) Pyl

where R (.) is the revenus function. Thus producers lese from price ‘
stabilisation in revenue terms. Using E to denote the consumer expendifure
function it follows similarly that: :

Thus consumers spend less vhen prices fluctuate than when prices are
*stabilised' at their mean. Hassell (1969) extended this frazmework to
examine tutcomes for producers (consuzers) when the source of varfiation was
supply {(demand) and found that producers {consumers) gain from price
gtabilisation in terms of transfers wheén the source of market instability is
supply (demand).

A buffer stock may stabilise prices using a number of criteria. A number
of approaches have emerged in the literature. (Adams and Klein 1978 provide
a supmary of much of this literature.) The first is the bandwidth rule, With
this rule, the authority stabilises prices in a symmetrical band around the
expected price in such a wsy as to ensure that the level of steck is
gtationary and non-zero in the long run. Townshend (1977) has shown that
since prices before stabilisation are a random walk it is inevitable that
tstock out® will occasionally occur; that is, the stock level will reach
zero, and hence the price rule will need to be temporarily gbandoned.
However, for mast of the literature the possibility of ’'stock outs’ is
ignored and bandwidth rules are designed so that prices never fall below
some predetermined level or vise above some predetermined ceiling. Two
arguments have been used to justify this rule. The first is based on the
assumption that the purpose of the buffer stock is to reduce risk to
producers only. It is assumed that expected utility is maximised and hence
stability of prices either upwards or downwards is valued highly by risk
averse producers. The second argument is that buffer stocks also have a
function in stabilising prices to either processors or consumers and hence
removal of high prices will encourage demand.

The second price rule that has attracted attention in the literature is
the underwriting rule. With this rule the authority is committed to
maintaining prices above some minimum, or ‘reserve’ level. It will purchase
stocks when market prices fall below the 'reserve’ level and discharge them
when market conditions improve. The stock discharge will usually occur in
the period following acquisition providing it does not violate the
underwriting constraint. This is, of course, a pure underwriting rule;
historically, buffer stocks have been far more complex in their behaviour
and have been likely to incorporate elements of both the bandwidth and
underwriting price rules. However, for clarity in the analysis these two
approaches will be examined separately.

A further price rule that has attracted limited attention is based on
optimal control techniques (Hinchy and Simmons 1983). With this approach the
stabilisation authority attempts to maximise a welfare function, subject to
constraints due to the costs of holding stocks and demand and supply
conditions. This approach is not considered in this analysis.

Since the Waugh (1944), 01 (1964) and Massell (1969) results, the
literature has developed considerably so that currently, with work by
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Kewbery and Stiglitz (1981) and others, the emphasis has shifted to
examination of the social welfare aspects of price stabilisation. The early
literature ignores the efficiency gains to producers who are risk averse;
hence it was appropriate for a mew framework to emerge that allowed
evaluation on utility grounds, However the role of trunsfer payments
remains, in principle, important for congideration of Australian policy in
the wool market because wool is exported and hence such transfers will occur
across national boundaries and can be expected to influence naticnal income.

The ¥ogel

In order to conduct the numerical experiment an algorithm was developed
that could be gimulated over a large number of periods and that would
refiect specific assumptions about market behaviour. The restricted Constant
Elasticity of Substitution {CES) market model underiying the algorithm had
two demand functions representing demand for Australian wool and demand for
foreign wool, two supply functions representing supplies of Australian wocl
and supplies of foreign wools, and, in addition, two market clearing
identities. The restricted CES model was chosen over zlternatives such as
linear and log-linear forms on the basis of its simplicity and the ease of
interpretaticn of the elasticities, Turnovsky (1%/6) has shown that the
choice of functional form is likely to influence the direction of revenue
flows resulting from stabilisation and has shown the importance of the
elasticities in determining the values of such transfers in the log-log
case, However, given the necessity of choosing sox: specific form for the
analysis the CES assumptions seemed to be the most innocuous. Using capital
letters to denote logarithms and parentheses to denote lags a CES partial
equilibrium system was specified:

1y  Ap =
2 =b
(3  as

@  Fs=-
(5) AR
(6 -

AD(- 1\4—321’14-&3 P2 4+ ul
FD(-1) +b P2+b3 PL + u2
EPL(- 1)+u3
+ d, EP2(-1) + u4

- X

OO

+b
= C

c:
N N

Biﬂe

where:

AD
FD
AS
FS

natural logarithms of demand for Australian wool;
natural logarithms of demand for foreign wool;

natural logarithms of supply of Australian wool;
natural logarithms of supply of foreign wool;

Pl natural logarithms of price of Australian wool;

P2 natural logarithms of price of foreign wool;

EP1 = natural logarithms of expected price of Australian wool;
EP2 = natural logarithms of expected price of foreign wool;
ui (1 = 1 to 4) = zero mean random disturbance; and

X = change in stocks held by the stabilisation authority.

[ B I 2 |

i

Note: underscoring denotes levels not logs.

The price expectation terms were specified as three year moving averages
of previous prices:

N ERi = [Bi + Bi(-1) + Bi(-2)]/3 {i=1or2).
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- The specification chosen was based on naive extrapolative approaches to
erpectations that have bsen used successfully in empirical work by Dewbre,
Shaw, Corra and Harris (1985).

The lagged dependent term in the demand equaticns was used to account
for lage in consumer adjustments to changes in prices and is consistent with
flouthakker and Taylor (1966) approaches to persistence of consumer habits.
Houthakker and Taylor show that such behaviour can be describad
algebraically using a specification similar to that used in equations (1)
and (2). In the supply equations it was assumed that full adjustment
occurred after a4 production lag of one period and, so that the analysie
could focus on revenue transfers in the absence of efficiency gains, it was
assumed that increased stability would not result in an outward shift in the
supply curve,

An important aspect of model formulation was calibration of the model.
1t was necesgary to choose a base level of prices and quantities,
elaaticities and a level of price variability. An equilibium price was
chosen by averaging real greasy wool prices from 1970-71 to 1986-87
expressed in Australian currency in 1986-1987 prices. For the Australisn
price, average Australian greasy auctlon prices were chosen, while for the
foreign price, a quantity weighted average of South African, South American
and some New Zealand apparel wool prices was chosen.

For quantities, only apparel wools were considered and these were
restricted to those traded intermationally. Average quantities were
calculated for the supply of apparel wools from major supplying countries to
demanding countries using annual observations from 1970-71 to 1986-87, The
restriction of apparel wools te thoge traded internationally meant that the
model covered approximately 90 per cent of apparel type wools supplied from
outside the centrally planned economies.

The simulation technique imvolved introducing random variables to a
sinulated time path of the model for 1000 periods. The randomness entered
the model through the disturbances, ui (i = 1 to &), and hence variances
needed to be chosen for ul (i = 1 to 4). It was decided to make ul and u2
perfectly correlated since it seemed likely, given the demand for wool is a
derived demand, that shocks influencing the demand for foreign wools would
be the same as shocks influencing the demand for Australian wools. This
assumption is a simplification since wools from different origins have
qualitative differences that result in them going into different apparel
end-uses. However, it is likely to be a reasonable approximation. The
coefficient of variation for annual observations of Australian wool prices
was measured for a sample period of 1925-26 to 1970-71 excluding prices in
the Second World War period and after adjusting for inflation. Thus the
series excluded prices occurring after the establishment of the price
stabilization scheme in 1970. The value of the coefficient of variation was
found to be 0.40.

Because the origin of shocks to the market is expescted from theory to
influence the levels and directions of transfers resulting from the
stabilisation policy a decision was made to conduct the simulations under
two scenarios. In the first it was decided to restrict all price variability
to the demand side of the model and to divide the variation between demand
for foreign and demand for Australian wools in proportion to their long term
quantity weights. In the second scenario it was assumed that all price
variability arose from the supply side of the model and again variability
vas divided between foreign supply and Australian supply on a quantity
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basis. Foreign supply and Australian supply were assumed to be independent.
The decision to separate demand and gupply variability reflected uncsrtainty
abiout the appropriateness of combining demend side and supply side shocks,
given d1fficulties in crabining the results from the literature in the area
(Piggott 1978; Watkins 1987 and others) with the model.

It was necessary to make assumptions gbout the elasticities of demand
and supply. A survey of the large smount of empirical literature in the area
uncovered measures of elasticities ranging from very low to very high. It
was not possible to draw vonclusions sbout the actual values of elasticities
without undertaking furiler empirvical work which was beyond the scope of the
study. Thus the approach taken was to assume unit short run elasticities for
demand and supply, a long run elasticity of demand of -3 and a cross-price
elasticity of demand for Australian and foreign wool of 0.5, A simplifying
assukption wag made with respect to the cross-price elasticities by assuming
that they wers the same for Australian as foreign wools. That is, demand for
Australian wool responded by the saze proporticnal amount to & change in the
price of foraign wool as did demand for foreign wool to a change in
Australian prices. (Given the réspective market shares of Australian and
foreign wools of 55 per cent and 45 per cent, respectively, this simplifying
asgumption should not be an isgue.) These values are consistent with the
notion that wool is a luxury fibre and that a fairly high level of
substitution could be expected to occur between Australian and foreign
wools, Eapirical testing of the sensitivity of the conclusions of the
analysis to chapges in assumptions about elasticities is reported below,

The wmodel was simulated over a 1000 year time path without a
stabilisation component and demxonstrated convergent dynamic properties,

The two price rules, bandwidth and underwriting, were imposed on the
model using *4if then' statements in the algorithm. The bandwidth rule was
imposed by forcing stock purchases when prices fell below a reserve price
and forcing stock sales when prices want over the ceiling price. The stocks
were accumulated in a stockplle and the costs of operating tha stock were
calculated using a real interest rate of 5 per cent and average wool storage
costs for 1970-71 to 1986-87 obtained from various publications. A further
constraint was imposed so that if stocks fell to zero the ceiling price
condition could be violated. When this occurred stocks were held at zere
until a low price period occurred and then stock building resumed. Thus the
poasibility of ‘stock out’ was allowed.

For the price underwriting rule a constraint was imposed so that when
prices fell below the reserve, or underwriting price level, stock purchases
would occur until the price was at the underwriting price level. Sales of
stock occurred in the following period under the constraint that prices
could not fall below the underwriting price level. Thus it was possible for
stocks to be accumulated over a number of low price periods and then
discharged either zll at once or over a number of periods when prices were
relatively bigh. Again a non-negativity constraint was imposed on the stock
pile level so that the authority could not sell stock that it did not own,

Regults with Bandwidth Bule
The simulation strategy involved adjusting the bandwidth over a wide
range of values and simulating over a 1000 year period for each price band
chosen. The price bands were constrained to be symmetrical around the mean

5




price of 451 cents and the range of bands chosen was from 392-510 to 448-
454, ¥ey variables that vere measured were average values for each year of:

-
-
-
-
-

buffer stock profit;

changes in producer revenue;
changes in consumer expenditure;
level of stocks held; and
coefficlent cf vaviatian of prices.

The buffer stock profit was calculated as the difference betwsen net
sales recelpts and costs, which included opportunity costs plus physical
astorage costs. It is calculated as ths average level of profit over the 1000
year time path. The changes in producer revenue snd consumer expenditure are
the differsnces between ravenues snd expenditures undar the bufferstock and
revenues and expenditures that would have occurred without stabiligation
palicy. Consumey expenditure includes expanditure on both foreign and
Australian wools, while producer revenue refers to Australian producers’
revenue only. Th» average level of stocks includes those periods when no
stocks were held and the coefficient of variation (CV) refers to the CV of
price after stabilisation.

Table 1 has the results for simulations undertaken using the bandwidth
rule with all the random variation in price arising from the demand side. In
the first column, the lower bound of the price band is given. Since the band
is symmetrically distributed around the mean price of 451 c/kg, the upper
band iz eazsily calculated. The second column provides the average levels of
profit achieved by the buffer stock under different price bands. It can be
seen that the scheme operates at a lozs to the stabilisation authority that
diminishes as the price band widens, For the extremely narrow band where the
floor price ig 99 per cent of the equilibrium price the scheme generates a
loss of $153.7a (in 1986-87 prices) and with a band of 424-478 c/kg losses
are minimised at $15.9m. As the price band increases in width beyond 424-478
¢/kg the losses increase somewhat and then diminish again., This pattern may
have resulted because the frequency of ‘stock outs’ changes as the bandwidth
varies and hence there are variations in the number of periods when the
profit (less) is zero.

The thixd column describes the effect of the scheme on producers’
revenues, Generally, producers lose more revenue as the price bandwidth
decreases, However, at very narrovw bandwidths the revenue loss diminishes.
The negative result is consistent with the theoretical result, that
producers can expect to lose from price stgbilisation when the major source
of market instability is demand side. The most lmportant aspects of these
losses are that the magnitude of producer revenue losses is extremely small
compared with total Australian producer revenue of $3.4 billion and that the
revenue effects are fairly unresponsive to changes in the bandwidth in
absolute terms.

Column 4 is the sum of columns 2 and 3 and represents the producers’ net
position given that the financing of the stabilisation policy is by the
producers themselves. It highlights the relative lack of importance of the
revenye affects when set against the operating losses from the scheme.

Column 5 shows the effects of the bandwidth rule on consumer
expenditure. Consumer expenditure increases as the bandwidth increases and
the effects are positive throughout the range of bandwidths examined. Again
the magnitudes are relatively small in value when coupared with total
expenditures on both foreign and Australian wool consumption. The fact that
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TABLE 1

Simulations of Various Bandwidth Rules With Demand S$ide Shocks

1 2 3 4 5 6 7

Floor price Buffer Change in Column 2 Change in Coefficient
bandwidth  stock producer + consumar  Average of variation
lower bound profit revenue Column 3 expenditure stocks of prices
S $m $m  $m kt
448 193,746  +5.677 +159.423 4,959 578,805 0,048
446 113,037 -6,110 -119.147 5.279 427.678 0.075
444 -90.927 -+6.260 -97,187 5.600 345,822 0.010
442 -76.654  -6,335 -82.,989 5.931 293.05¢9 0.122
440 -73.922 -5.314 -80.236 6.257 283.333 0.142
438 -55.108 -6.252 -61.360 6.658 213,214 0.163
436 43,121 -6.126 -49.,247 7.105 168.532 0.184
434 -32.746  -5.857 -38.603 7.513 129.710 0.203
432 -26,078 -5.680 -31.758 7.911 104.701 0.220
430 -22.767  -5.407 -28.174 8.262 92.247 0.235
428 -18.904 -5.,059 -23.963 8.685 77.669 0.251
426 -16.930 -4.754 -21.684 9.041 69,922 0.266
424 -15.862 -4.473 -20.335 9.340 65.616 0.277
422 -18.107  -4.102 -22.209 9.570 73.722 0.287
420 -20.235 -3.722 ~23.957 9,845 81.37¢9 0.297
418 -22.498  -3,329 -25.827 10.151 89.500 0.308
416 -22.226  -3.056 -25.282 10.468 88.129 0.117
414 -21.875  -2.864 ~24.740 10.756 86.452 0.325
412 -19.266  -2.804 -22.068 11,110 76.388 0.311
410 -17.577  -2.599 ~20.176 11,361 69.732 0.338
408 -16.400 -2,359 -18.759 11.643 64.950 0.344
406 -16.539  -2.197 -18.737 11.842 65.206 0.349
404 -17.897 -2.005 -1%.903 12.054 70.031 0.354
40 -17.979 -1.839 -19.818 12.250 70.137 0.358
400 -19.475 -1.698 -21.173 12.442 75.493 0.362
398 -20.173 -1.592 -21.765 12.624 77.923 0.366
396 -19.845 -1.480 -21.325 12.799 76.522 0.369
394 -18.202 -1.339 -19,541 12.968 70.184 0.372
392 -15.303 -1.191 -16.495 13.124 59.142 0.375
7
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TABLE 2
Simulations of Various Bandwidth Rules With Supply Side Shocks

p b 3 & 5 6 7

Floor price Buffer Change in Columm 2 Change in

bandwidth stock  producer + consumer Average Coefficient
lower bound profits revenue Column 3 expenditure stocks of wariation

| $= 1 §a  m ke

448 -88.069  -+6.905 ~94.,974 1.109 331.484 0.043
446 -77.623  -7.320 -84.,944 1.371 293.158 0.069
444 -75.588 -7.420 -83.008 1.539 286.133 0.092
442 ~93.718 -7.089 -100.807 1.561 354.484 0.113
440 -110,137 -6.603 <116.741 1.578 416.276 0.132
438 -115.234  -6.362 ~121,597 1.734 435,606 2,150

38 -114.849  -6.185 -121.034 1.946 434,325 0.167
434 -103.076 -6.185 -109.262 2.258 390.347 0.182
432 -92.182  -6.299 -98.481 2.621 349.618 0.197
430 -75.185  -6.441 ~81.596 3.032 285.887 0.210
428 -56.147  -6.602 -62.749 3.468 214.722 0.224
426 -43.040 -6.636 ~49.676 3.846 165.616 0.236
424 -32.170  -6.591 38,761 4.203 124.848 0.247
422 -32.910 -6.218 -39.128 4.498 127.466 0.261
420 -31.693  -5.896 ~37.589 4,817 122.723 0.273
418 -29.352  -5.673 -35.025 5.198 113,787 0.285
416 -28.892  -5.427 -34,320 5.574 111.833 0.297
414 -24.559 -5.214 ~29.773 5.926 95.406 0.307
412 -22.390 -4.981 -27.371 6.241 87.123 0.316
410 ~20.402 -4.741 -25.143 6.565 79.426 0.325
408 -18.433 -4.519 -22.952 6.881 71.842 0.333
406 -17.472 -46.263 -21.736 7.154 67.992 0.340
404 «17.041 -4.066 -21.107 7.349 66.140 0.345
402 -15.956  -3.831 -19.787 7.643 €1.825 0.352
400 -14.671  -3.645 -18.316 7.903 56.811 0.358
398 -13.593 -3.439 -17.034 8.163 52.577 0.363
396 -12.912 -3.295 -16.171 8.387 49.836 0.368
394 -12.007  -3.067 +15.075 8.624 46.252 0.373
392 -10.492  -2.923 -13.415 8.822 40.443 0.376
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consumer expenditure increased as the bandwidth widened is significant and
counterintuitive, Stabilisation theory supports the view that consumer
expenditure will increase as the bandwidth diminishes and the policy bacomes
more aggressive. The éxplanation may be that price stabilisation creates a
second round effect on consumption of foreign wools through its impact on
foreign wool prices and that this influences the result,

Column 6 shows the average level of stocke assocliated with different
bandwidth rules aver the simulation. Generally they diminish as the width of
the bandwidth increases. However, over some observations of price bands
slight reductions in average stock levels are associated with reductions in
the bandwidth, This reflects the changing proportion of ’‘stock outs’
(periods when stocks were zero) that occurs with different bandwidths, A
stock out will ralse the level of average stocks above what it .ould have
been in the asbsence of the non-negativity constraint on stock levels.

Finally, in cclumn 7, the coefficient of variation of prices (CV) under
different bandwidths is recorded. The CV increases as the bandwidth
increases for obvious reasons. Of most intexest with this result is that the
CV is most highly correlated with the profits (losses) of the buffer stock.

The simulations were re-run under the assumption that the source of all
of the price variability came from the supply side, Variability was
apportioned between foreign supply and domestic supply on the basis of
average historical levels of quantity, and the two supplies were assumed to
be independent. Table 2 reports the results for a number of bandwidth
scenarios. Again the scheme ran at a loss for all bandwidths and producers
tended to lose, albeit very small amounts, while consumer expenditure
effects tended to increase, as the bandwidth widened (also by small
amounts). Both consumers and producers still lost in revenue terms. The
likely reason for this is that the inclusion of foreign supplies of wool
created second round effects on equilibrium that outweighed the first round
effects expected from theory. The principal result from these two simulation
runz was that the sources of price shocks did not really have much impact on
the magnitude of the revenue transfers and did not influence signs at all.
This is consistent with Turnovsky (1976) who found that, under highly
restrictive assumptions about the nature of demand and supply and costs of
holding stocks, the source of price variation was unlikely to be important
in the measurement of hidden gains and losses from stabilisation in non-
linear models,

with [+ . Rule

The simulations were re-run using an underwriting rule in place of the
bandwidth rule. The results for the simulations undertaken using demand side
shocks are reported in Table 3 for a range of reserve prices which are
reported in column 1. The results are similar to those obtained with the
bandwidth rule with some exceptions. As expected, the average level of
stocks needed to underwrite the price was considerably lower than under the
bandwidth rule. In fact, for the lower underwriting prices the scheme was
'stocked out’ for a considerable portion of time. This follows simply
because the authority is constrained to sell stocks as quickly as it can
without violating its underwriting rule. As a result of lower stock levels
the losses incurred by the scheme were lower than under the bandwidth rule.
Producers gained from the underwriting rule in terms of revenue, which was
the opposite to the result with the bandwidth rule; however, again the
magnitude of change in producer revenue were small. Gains and losses from
the stabiliasation policy, in terms of the profit and the revenue effects,
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TABLE 3

Simulations of Various Prica Underwriting Rules with Demand Side Shocks

1 2 3 4 5 é 7
Floor price Buffer Change in Column 2 Change in
bandwidth, stock producer + congumetr Average Goefficient
lover bound surplus vrevenue Column 3 expenditure stocks of variation

$m $m Sm Sm -kt

448 ~34.387 6.286 -28.101 5.766 130,99 0,082
446 -18.232 6.742  -11.491 6.496 71.124 0.124
444 -14.463 7.115 -7.348 7.2%4 57.684 0.159
442 -10.774 7.550 -3,224 7.817 44,034 0.194
440 -7.632 7.684 0.052 8.235 32.708 0,216
438 <5.571 7.802 2,231 8.488 25,065 .237
436 -4.088 7.857 3.768 8.819 19.9835 0.252
434 -2.935 8.237 5.302 9.246 15.34% 0.269
432 -2.549 8.733 6.184 9.754 13.229 0.289
430 -1.724 §.683 6.959 9.892 10.378 0.295
428 -1.337 8,998 7.660 10,345 8.683 0.308
426 -1.034 9.250 8,215 10.658 7.280 0.316
424 -G.801 9.812 9.011 11.385 5.916 0.331
422 -0.554 9.612 2,058 11,203 5.165 0.333
420 -0.330 9.680 9.350 11.334 4,253 0.337
418 -0.238 9,965 9.726 11.643 3.492 0.346
416 -0.146 10.143 9.997 11.879 2.902 0.353
414 -0.058 10,333 10.358 12.148 2.490 0.358
412 -0.039 10,397 10,436 12.282 2.138 0.361
410 0.106 10,458 10.564 12.389 1.776 0.362
408 0.141 10.569 10.709 12.537 1.492 0.364
406 0.159 10.673 10.832 12.669 1.274 0.367
404 0.174 10.774 10.947 12.772 1.052 0.369
402 0.195 10.799 10.994 12.829 0.885 0 370
400 0.216 10,835 11.050 12.895 0.760 0.371
398 0.222 10.905 11.127 12,995 0.648 0 372
396 0.225 10.985 11.209 13.103 0.552 0.374
394 0.220 11.104 11.323 13.247 0.471 0.377
392 0.204 11.459 11.459 13.414 0.393 0.380
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TABLE 4

Simulations of Various Price Underwriting Rules with Supply Side Shocks

1 2 3 4 5 6 7
Floor price Buffer Chanpe in Column 2 Change in
bandwidth stocks Pr.‘ucer + consumexr Average Coefficient
lower bound surplus revenue Column 3 expenditure stocks of variation

Sm $m - $m Sm kt

448 -9.,729 4,442 -5,287 1,860 37.692 .073
446 -6.689 4,543 «2.146 2.178 26,701 0.10°
444 -5,082 4,552  -0.531 2,591 21,092 0.139
442 -3.243 5.250 2,007 3,621 14.162 0.148
440 -2.883 4,966 2.080 3.232 13.362 0.187
438 -2.080 4,972 2.892 3.439 10.774 0.201
436 -1.423 5,138 3.715 3.m 8.324 0.218
434 -1.126 5,351 4,224 4,129 7.161 0,234
432 -0.736 5.364 4,629 4,284 5.980 0,242
430 -0.557 5.543 4.985 4,552 5.298 0.253
428 -0.4309 5,818 5.380 4.926 4.800 0.265
426 -0.301 6.034 5.732 5.231 4,234 0.275
424 -0.196 6.286 6.089 5.530 3.730 0.287
422 -0.105 6.512 6.407 5.842 3.340 0.297
420 -0.003 6.665 6.661 6.103 2.999 0.304
418 -0.058 6,868 6.926 6.387 2.705 0.312
416 0.112 7.040 7.151 6.628 2.389 0.319
414 0.161 7.249 7.410 6.903 2.089 0.327
412 0.211 7.389 7.600 7.099 1.831 0.331
410 0.231 7.576 7.807 7.324 1.598 0.336
408 0.262 7.706 7.968 7.522 1.397 0.341
406 0.276 7.880 8.157 7.752 1.230 0.347
404 0.280 8.080 8.360 7.983 1.066 0.353
402 0.271 8.275 8.546 8.231 0.929 0.358
400 0.252 8,487 8.739 8.470 0.811 0.364
398 0.237 8.648 8.885 8.683 0.693 0.368
396 0.228 8.802 9.030 8.858 0.59%0 0.371
394 0.210 8.976 9.186 9.055 0.499 0.375
392 0.188 9.116 9.304 9.236 0.421 0.378
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tended tokoffsat each other. Congumers again lost from the policy, but the
losses were small compared to the value of total expenditurss.

When the simulation was re-yun using supply side shocks in place of
demand gide shocks the results were very similar, indicating that the sources
of variation in the model were not important (Table 4). Consumers again lost
from the scheme and producers made gains in revenu: terms. However, in both
cases the level of transfers was relatively low,

anging tl iticities

Bandwidth tule

All of the results reported above were calculated using unit elasticities
of demand and supply and a cross-price elasticity of -0.5. In Table 5 results

TABLE 5

Bandwidth Outcomes with Different Elasticities with Demand $Side
Shocks with Floor Price at 440c/kg

1 2 3 4 3 6

Buffer Chenge in Column 2  Change in Coefficient
stock  producer + consumer Average of
Elasticity profit revenue Column 3 expenditure stocks variation
$m 5m $m $m kt
Elasticity of
demand -1.5 -335.02 0.28 -334.74 5.58 1 266.56 0.14
Elasticity of
supply 0.5 -90.56 -6.48 -87.04 2.85 345.14 0.14
Cross-price
elasticity -187.39 -4.43 -191.82 4.11 708.70 0.14
TABLE 6

Bandwldth Outcomes with Different Elasticities with Supply Side
Shocks with Floor Price at 440c/kg

1 2 3 4 5 6
Column 2 Coefficient
Producer + Consumer  Average of
Elastieity Surplus revenue Column 3 expenditure stocks variation
$m $m $m $m kt
Elasticity of
demand -1.5 -111.82 -2.06 -113.88 14,93 434,21 0.16
Elasticity of
supply 0.5 -%94.67 -5.38 -100.05 8.37 363.59 0.15
Cross-price
elasticity -102.23  -4.53 -106.76 10.90 393.29 0.15

12



are reported for the bandwidth rule und:¢ alternative agssumptions about
elasticities and with demand side shocks.

The simulations were re-run using a bandyidth of 440-462c/kg. In the
first run, the short term elasticity of demand was increased to -1.5 and the
model recalibrated so that the coefficient of variation of prices (CV) was at
0.40 (as before) without stabilisation. The effect of the change in
elasticity was to increase the costs of stabilisation while reducing the
revenue effects on producers and consumers. In general, increasing the
elasticity of demand makes the policy less effective and more expensive to
producers and less expensive to consumers. The same general results were
obtained from increasing the elasticity of demand to -1.5 when supply shocks
were the source of disturbance. However, average stock levels increased
dramatically. These results are reported in Table 6.

TABLE 7

Underwriting Outcomes with Different Elasticities with Demand Side
Shocks with Floor Price at 44De/kg

1 2 3 4 5 6
Column 2 Coefficient
Producer + Consumer Average of
Elasticity Surplus revenue Column 3 expenditure stocks variation
$m $m $m $m kt
Elasticity of
demand 1.5 -16.63 12.45 ~4,17 16.02 70.04 0.23
Elasticity of
supply 0.5 -13.44 19.37 -4.07 10.92 55.14 0.24
Cross-price
elasticity -13.78 10.29 -3.50 12.68 57.20 0.23
TABLE 8

Underwriting Outcomes with Different Elasticities with Supply Side
Shocks wich Floor Price at 440c/kg

1 2 3 4 5 6
Column 2 Coefficient
Producer + Consumer Average of
Elasticity Surplus revenue Column 3 expenditure stocks variation
$m S$m $m S$m kt
Elasticity of
demand 1.5 -8.76 9.39 0.64 9.41 39.00 0.21
Elasticity of
supply 0.5 -4.65 5.68 1.03 4.39 21.01 0.21
Crosgs-price
elasticity -5.35 7.11 1.76 7.28 22.97 0.22
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To test for the sensitivity of the results to changes in assumptions
about supply responsiveness the elasticity of supply was reduced from 1.0 to
0.5, This had little effect on revenue transfers in absolute terms. However,
the proportional increase in consumer expenditure was high, especially when
the source of price instability was demand,

The c¢ross-price elasticity was reduced from 0.5 to 0.25, the equivalent
of reducing the subatitutability of Australian wools with foreign wools.
With demand side shocks causing price instability this reduced consumer
expenditures and increased producer revenue, It did not increase the
‘profitability’ or trading surplus of the buffer stock to any significant
extent., When supply side shocks predominated, the buffer stock trading
surplus actually fell significantly as Australian wool became less
substitutable and consumer expenditures rose, leaving consumers worse off.

The same exercise was conducted using the underwriting xule in place of
the bandwidth rule. The results, reported in Tables 7 and 8, indicate much
the same results. That is, the signs were unaffected except for the net
producer position where the absolute value of the change was relatively
small. Except for the profitability of the buffer stock, the magnitudes of
the revenue transfers did not change significantly in absolute terms. Again,
the same changes in elasticities caused the average level of stocks to rise
and subsequently profits fell. Consumers wers worse off under both higher
demand elasti.ities, and under lcw supply elasticities regardless of the
source of price shocks. They benefited from reduced substitutability when
the source of price shocks was supply and were worse off when it was demand.
Producers benefited from increased demand elasticity and gained from
reductions in the elasticity of supply for both simulations. They benefited
when substitutability was decreased and supply was the source of price
shocks.

Conclusions

The purpose of this paper was to obtain estimates of the revenue
transfers and trading surpluses that would result from a hypothetical buffer
stock operating under two different price rules in the Australian wool
market. A number of general conclusions can be drawn from the empirical
tests that were undertaken:

- The size of transfers between consumers and producers is small in
relation to total revenues. The transfers would be of the order of 1 to
2 per cent.

- The sources of price shocks are not important in determining the
direction or size of transfers between consumers and producers. However,
the type of stabilisation rule adopted is important,

- The magnitude of the supply and demand elasticities will influence the
size of revenue transfers between consumers and producers, but the
absolute level of change in transfers associated with changes in
elasticities will be small.

- Consumers generally losz from the revenue transfers associated with
price stabilisation, regardless of whether an underwriting or a
bandwidth rule applirs, while producers gain in revenue terms with an
underwriting rule but lose from a bandwidth rule. In either case the
gains and losses #ce small.

14



- A higher level of stocks will be held when supply is the predominant
source of shocks under a bandwidth rule and the opposite will be true if
an undervriting rule is employed.

- A buffer stock in the Australian wool market can be uxpected to make a
trading loss under either of the bandwidth or underv.iting rules of the
forn examined in this paper. However, it is possible that trading rules
could exist that would result in a trading profit, especially if this
was the cbjective of the stabilisation authority. While the role
bufferstocks play as instruments of market power is an extremely
interesting igzsue and a logical follow-up to & study such as this, it is
outside the scope of the study.

- The expected trading surplus, or profit, of a buffer stock will diminish
dramstically as demand becomes more elastic.

All of these points support the general conclusion that *hidden gains
and losses' are unlikely to be of major sigmiZfeance in the evaluation of
price stabilisation in the Australian wool nau:ist. As discussed in most
textbooks on price stabilisation, the theery of "hidden gains and losses” i~
dependent on a linear model and perfect avabilisstion. The results show that
when these assumptions are relaxed gualitative conclusions from the theory
break down.

Finally, the analysis is an attempt to measure the revenue transfers and
expected trading surplus of a buffer stock in the Australian wool market
under different price rules. It does not include the efficiency gains that
result from stabilisation, which have been discussed in the recent
literature in the area, and because these sffects are excluded from the
analysis, it is not possible to obtain any uszful measure of the potential
overall benefits and costs of price stabilisation in the wool markst,

Further, it is not poassible to infer anything from the analysis sbeout
the trading losses or gains that have been achieved historically by the
Australian Wool Corporation because the stabilisation rules that have been
applied by the Corporation are more complex, and most importantly, have
greater flexibility, than those used in the simulation.
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