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The market intervention activities of the Australian Weol
Corporation are financed from its Market Support Fund.
Growers contribute to the Fund by a levy on their wool
sales; the contributions of some early years have now been
reimbursed, and this ‘revolvement’ is continuing. An
econometric model is reported in which the various cost and
revenue items which comprise the operation of the Fund are
represented. Using the output of a model which forecasts
wool prices and stocks (such as the Bureau’s EMABA model),
this financial model can be used to determine the costs
associated with alternative settings of the minimum reserve
price, and to assess the adequacy of the Fund to meet the
Corporation’s intervention requirements given alternative
levy rates and revolvement decisions.

This research was supported by a grant from the Wool Research Trust Fund.



Since 1972 one of the tasks of the Australian Wool Corporation has been
to administer a reserve price scheme simed at stabilising returns to
Australian wool growers. The Corporation purchases wool at auction, and
maintains stocks, s0 &8s to support prices at reserve levels. It buys at a
published minimum reserve price for each wool grade (also termed the floor
price), and may also apply 'flaxible’ reserve prices from tims to time.

Under the current form of the scheme, which has operated gince September
1974, any losses incurreg in the buying, storage and sale of this wool are
met from a separate Market Support Fund, to which weol growers contribute
through a tax on the sale value of their shorn wool. The Corporation also
draws on the Fund to finance its wool purchases, as an alternative to
commercial borrowings. Fund moneys not required In the short term to meet
market intervention requirements are loaned out; as the size of the Fund
geove this is an increasingly important source of revenue for operating the
schone,

The purpose of setting reserve wool prices is to reduce growers'
uncertainty as to the prices obtainable. In effect, price uncertainty that
would otherwise face individual growers is transformed into uncertainty
about the Corporation’s stock levels, and hence about the amounts of finance
it will require from the Fund. The level of the Fund ¢an be manipulated to
cover the range of posaible requirements by changing the tax contribution
rate or by returning moneys to the origiual contributors. In 1982, the Fund
began to exceed regjuirements, enabling regular 'revolvements' (that is,
repayments of one or more years' contributions, in full) and, in the 1986-87
season, a lowering of the contribution raté for the first time since the
introduction of the schene.

The purpose of this paper is to describe a financial model used in
formulating the Bureau’s annual advice on the operation of the reserve price
scheme (see BAE 1987). This advice includes estimates of the expected costs
to the Corporation assocliated with alternative settings of the minimum
reserve price, and assessments of the ability of the Fund to meet market
intervention requirements given different reserve price settings, grower
contribution rates and revolvement decisions. Typically, the Bureau's
analysis requires medium term assessments of these variables for many
different possible market conditions. The model enables these assessments to
be made quickly and in a reasonably rigorous fashion.

It is an sconometric model, designed to employ the output of another
rodel which forecasts weol production, prices and stocks, such as the
Bureau’s Econometric Model of Australian Broadacre Agriculture, EMABA
(Dewbre, Shaw, Corra and Harris 1985). The financial model is made up of
equations vwhereby, given these production and market variables, the various
costs and revenues related to the storage, handling and selling of market
support wool can be determined, and hence forecasts can be made of the level
of the Fund,

In the next section of this paper, necesss.y background is presented.
This includes datails of the operation of the reserve price scheme and
discussion of the nature of the costs incurred by the Corporation in
operating it. The following section gives a detailed description of the
specification of the modcl and repcrts the sstimation results. The final
section presents results of model ¢valuation procedures.



“weration of the yesoxve srice scheme

The powers and role of the Australian Wool Corporation were initially
Gefined by the Wool Industy . Act 1972 (as amended), This act .mpowered the
Corporation to coperate a flexible reserve price scheme subject to guldelines
set at the discretion of the Minister for Primary Industry. In June 1987,
the 1972 act was superseded by the Wool Marketing Act, which gives more
autonomy to the Corporation and the Wool Council of Australia (a body
representing growers) in operating the scheme, Under the original act the
minimum floor prices were set by the Minister after receiving
recommendations from the Corporation, the Wool Council and the then Bureau
of Agricultural Economics. Under the new act the prices are set by the
Corperation with the agreement of the Wool Council, The Minister will
intervene only if these bodies are unsble to agree.

The purpose of the reserve price scheme, according to the Corporation,
is ’to provide greater price stability and predictability in Australian
currency terms for Australian wool while also aiming to achieve the maximum
sustainable price for growers in the long term’ (Australian Wool Coxporation
1986). The basis of the scheme is that the Corporation acquires wool at
reserve prices and cannot subsequzntly dispose cf it at less than the
reserve prices in effect at the time of sale,

The scheme has been operated broadly in its present form since the 1974-
75 season, The publicly-quoted miniwum reserve prices - which arxe the core
of the scheme - are set for each of the many wool types at the beginning of
each wool selling season (July-June). These settings are based on the
expected longer term supply and demand trends on international wool markets.
In addition, confidential 'flexible’ reserve prices may be applied when
auction prices are above mininum reserve levels, if there are perceived to
be short term aberrations in the market which are disadvantageous to
growers. Though most of the Corporation’s wool stocks are accumulated at
minimum reserve prices, purchases at flexible reserve prices can be
substantial at times,

Under Section 33 of the 1972 act the Corporation was required to account
separately for costs and revenues related to wool carried over from forms of
the reserve price scheme that had been operated prior to 1974. In what
follows, it is sometimes necessary to distinguish between this ‘Section 33°
wool and the wool with which the Fund is concerned, which will
correspondingly be termed ‘Section 28’ wocl (that being the relevant section
of the 1972 act).

Wool growers contribute to the Fund through a levy on the gross fi.: -
hand gale value of their shorn wool. The costs to be met from the Fund are
the interest, purchase, storage, handling, processing and any manufacturing
costs associated with market support wool. Profits or losses made by the
Corporation on the sale of wool are transferred to the Fund. In the short
run, moneys in the Fund surplus to requirements are invested and the
interest credited to the Fund. Under the legislation, profits on the sale of
wool and interest revenue are not liable to income tax. In th- longer runm,
i€ the Fund becomes larger than is necessary for effective opevsvion of the
scheme, the excess can be repaid to the original contributors. These refunds
are of contributions only - no interest is paid - and growers are liable to
income tax on them. The historical movements in the various cost and revenue



items associated with the operation of the reserve price scheme are shown in
Table 1 and are represented in constant (1986-87) dollar terms in Figure 1.

Since the implementation »f the current reserve price scheme in 1974,
the total tax paid to the Corporation by growers, iIncluding the Fund levy,
has been 8§ per cent of the walue of shorn wool production. Part of this tax
ia used to fund the researzh and promotion activities of the wool industry,
and is not refundable. Un7il the 1986-87 season, 5 per cent of the tax was
gavoted to market support: and 3 per cent to promotion and research. In the
1986-87 season the tax was divided equally between the Fund and research and
promotion, The current act sets the maximum total tax rate at 10 por cent
and requires minimum szllocations of 2.5 per cent to the Fund, 2.5 per cent
to promotion and the general purposes of the Corporation, and 0.25 per cent
to research and development, The Wool Council, after consulting with the
Corporation, Is free to allocate the remainder of the tax among these
activities at its discretion,

Under the original act, the decision to revolve the Fund was the
prerogative of the Minister, acting after consideration of the advice of the
Wool Council. The Minister had to be satisfied that the fund would remain
sufficlent to enable the Corporation to operate the scheme for the rest of
that financial year. Under the current act, decisions on revolvemsnt are
nade by the Wool Council in agreement with the Corporation, the Minister
intervening only if the two organisations are unable to agree. The
revolvament may be of contributions made in more than one financial year.
The legislation requires that contributions made in the earliest financial
years bs repald first,

In 1972 the Hool Council recoEmended that the 1974-75 season'’s
contrzibutions be returned vhen, at the beginning of a seasgon, the Fund was
large encugh so that more than $350m would remsin after the revolvement.
Siuc- 1981, the Council’s rule has been that the fund can be revolved only
i. its level (without borrowing) will remain at least one-third of the
expscted value of the upcoming season’s clip. The bulk of the refunds are
made in October and November of each year. The first revolvemant occurred in
the 19B81-82 season, when the 1974-75 season’s contributions were returned.
Subsequently, the Fund has been revolved in all seasons except 1984-85,
Except for the 1986-87 season, sach revolvement applied to only a single
season’s contributions. Two seasons’ contributions (1978-79 and 1979-80)
were refunded in 1986-87.

The Coxporation’s market support costs

It can seen from Figure 1 that there is a broad direct relationship
between stock levels and costs to the Corporation. Measures of the inventory
activities most relevant to this analysis are reported in Table 2.

By far the largest compousnt of the costs of operating the reserve price
scheme is the interest on borrowings to finance wool purchases, In the early
years of the scheme, the Corporation drew the bulk of its funds from a
federal government credit facility which was provided at commercial rates of
interest. These moneys, as well as a Commonwealth grant, were repaid in the
late 19708 and the Corporation has since relied on the Fund and commercial
gources,. The Fund has tow grown to the point where the Corporation can meet
most of its borrowing requirements from this source, though recourse to
commercial markets may be necessary at times to meet seasonal peak financing
needs. The Corporationm imputes an interest cost to Fund moneys tied up in
wool stocks, Lased on the bank overdraft rate, because this is the rate at
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TAsLE 1

Austretian Wool Corporstion Narket Support Fund Operations

1981 1982

1983

1984 1985 1086

1976 175 1976 1977 1978 1979 1980
ftem -75 -76 -77 -78 -79 -80 ~81 -82 ~83 -84 -85 -86 -87
$T000 37000 7000 3°000  $Y000  SIG00  $'000  $1000  $:000  $'000 $1000  $'000  S1000
; RESERVE PRICE SCHEME OPERATIONS
o '3

Sales 16 640 171 439 114 568 215 042 340 444 171 469 115 688 122 691 211 826 282 % 534 k41 275 64D 592 459
Cost of saiss 13 272 156 460 90 225 177 600 274 589 129 395 104 TI7 113 694 193 692 256 550 475 9986 250 518 504 709
Other income(n) - - - 63 84 260 2948 491 619 304 595
Gross profit 1 368 1% o 24 343 37 505 65 939 42 Y3 11 207 9 %B3 18 753 26 328 59 040 26 OM 87 85&
Operating exnencos

Interest ) L " s

« imputed 1 014 4 327 6 581 11 704 17 032 8 082 13 679 27 033 61 359 81 969 4102 842 119 602 97 190
- commercist 16 016 35 8655 26 489 24 393 11 848 101 318 200 101 21 6 435 337 .
$torage 2 371 5 272 & 414 4 709 4 385 2 839 2 577 3153 5 381 7 37% 8 033 73n & 527
Handling 3 300 & 252 3 259 2 436 2 857 1 457 1290 2419 7 037 6 674 4 750 & 411 1028
setling 412 761 or2 oLy 117 920 638 775 930 1 427 1 722 1382 1 388
Adninistration - 2 sas z 972 3 299 & 180 4 843 TN 8 D27 8 411 7 &0 9 549 11 405 1329
Exchange losses o o ) o

{geins) - {39 447 (192) 375 €323) {3921) (843) (1 068) 487 819
Advance to growers 3 - - - - - - - - - - - -
Uther - - - 62 56 32 31 - 32 47 46 67 76 - »n
Total e;&g{:ensca 23 616 52 835 44 6387 48 112 £ 981 18 082 26 179 41 346 82 834 106 579 132 330 145 251 120 402
Net profit ] ) ) o

{loss)(b) (22 248) (37 856) (20 344) (10 608) 23 958 24 252 (14 972) (31 378) (64 131) (B0 253) €73 290) (119 247) (32 %48)

MARKET SUPPORTY FUHD ACCOUNT

Proceeds from Levy 43 309 &6 732 56 102 56 253 83 735 756 952 &3 289 87 138 88 024 100 758 118 677 129 563 125 481
Interest ) ) ) )

- imputed 1 014 4 327 6 581 11 704 17 032 8 082 13 679 27 083 61 359 81 9469 102 842 119 602 97 190
« commercial 53 57 i 88 o3 19 787 40 751 54 427 34 949 14 451 13 248 47 451 76 184
Net profit (loss) (22 248) (37 856) (20 344) (10 606) 23 958 24 252 (16 972) 3% B78) (64 3131y (BO 2533 (73 290) C119 A7) (32 54%)
Accumulated . o . e . .
bslance 22 427 35 685 78 025 135 465 241 104 370 177 492 925 629 695  70B 424 7581 2%% B9V 441 Y 058 572 128 139
Fund revolvement - - - - - - - 41 412 44 112 51 270 238 51 740 131 900
Closing balence 22 427 35 686 78 025 135 465 241 104 370 177 492 925 588 223 664 312 TP 964 891 205 T 015 832 1 149 239

162

{8) Mostly export incentive grants. (b) Transferred to Narket Support !’und
Source: Australian Wool Corporation (1987 and previous izsues).
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FIGURE 1 - Australian Wool Corporation Costs and Revenues Under
the Reserve Price Scheme for Wool (constant 1986-87 dollars)
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TABLE 2

Australisn Yool Corporstion Stock Activities(s) ) T,
1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 19284 1985 1986 N

1tem -75 ~76 77 785 79 ~80 ~81 -82 -83 =84 83 88 37 7.
Purchases 1538 601 187 496 353 229 186 502 2a% 284 &5 386 2T

Sales of greasy wool ) . ) L

+ resubmission to suction 48 92 132 117 o7 61 28 [3] 34 43 w 31 15

« domestic private treaty(b) 3% 513 167 351 464 a3 77 113 308 30¢ 8§42 280 ST

- gverseas private treaty 16 282 120 222 319 262 80 66 93 1322 164 79 1%

Yotal 98 837 419 620 880 346 185 220 460 484 843 390 74

Sales of processed wool - - - - 1% 27 23 23 36 7% 408 50 &
Transfers to processing ) . )

- domestic - - - . e 4 3 5 31 36 4 4 1

- overseas - - - - 1% 2% 18 27 61 8% 60 32 Te

Total - ) - - 16 28 21 32 92 95 63 36 s

Overseas shipments . ) ) .

- greasy 194 245 265 208 229 5% 423 177 314 206 109 16% " 15%

- processed - - - = - * = 7 35 - 4 e

Total 194 245 263 208 229 5% 123 184 345 204 13 161 15%

Closing stocks ) , ) o

- greasy, Australia 1 401 1 152 775 593 154 e 135 374 567 841 747 &57 182

- greasy, overseas 215 174 319 304 199 28 53 137 304 303 139 238 164

- greasy, total 1616 1327 10% 897 354 298 188 508 859 1 14éd 236 85 M6

~ processed - - - - 2 3 3 12 68 90 4k 30 35

Total 1 616 1327 1094 897 356 211 191 520 927 1238 980 925 342

Seasonal peak stocks (greasy)(d)1 619 1870 1282 13297 1003 313 215 500 1106 1379 1594 1180 1005

Seasonal low stocks (greasy){d) 261 1297 109 897 354 17 164 18 543 216 980 P24 382

Storage throughput{c) 11 975 YIS 14043 13545 9035 2327 225 4 631 10 588 13 155 15 500 12 050 B8 444

{a) Thousencs of farm bale equivalents unless othtﬁullo ltlita;' tb) !ncwdu balu t’fi#s?ari‘édiéé ':égéi;l prejcett. (clfhmma? fnm e
bale-months calculated as the sum of monthly closing greasy wool stocks. (d) Peak monthly elosing stocks. .
Sources: Australian Wool Corporation (1987 and previous {ssues); unpublished Australian Wool Corpi~ition data.




vhich it would have to borrow ycomtcig'nfy. _Stocks are valued at hictorical
purchase cost plus any associated processing and (vhere stored overseas)
maritime freight costs. o : '

The Corporation charges to the Fund those of its costs which are
attributable to the administration of the reserve price scheme. Additional
administration costs have been incurred in the 1980s due to the expenses of
 revolving the Fund. Tiis task is a substantial one, because the amourits
refundable to each grower have to be ascertained from the transactions
records of brokers, dealers, manufacturers and exporters. The 1981-82
reimbursement involved the accounting of over 125 000 transactions
{Augtrslian Wool Corporation 1981). '

Handling costs are incurred in moving bales to store, within stores and
between stores. The Corporation recovers from the buyers the costs of
breaking the wool out of its domestic stores; the handling costs shown in
Table 1 are net of these racoveries. Tha Corporation has a policy of holding
a proportion of its wool stocks at overseas locations, to be close to users
and to facilitate the development of new markets (Ward 1985). When selling
its overseas stocks, the Corporation generslly aims to extract a premium for
avoiding the delays of several months involved in transporting wool
overseas. The destinations of shipments vary from year to year according to
comuercial opportunity. The Corporation has always maintained insurance
cover on stocks in transit overseas or located in foreign stores, but has
been Insuring stocks in Australian ‘res only since 1979-80,

Since the late 1970s, the Corporation has been subjecting significant
quantities of its market support raw wool to processing - either to improve
the marketability of wool which had been held for relatively long periods
(Austrslisn Wool Corporation 1981) or to provide assistance to the
Australian wool processing sector in times of reduced activity (Australian
Wool Corporation 1983). Processed wool may earn premiums when it is sold
because of improved timeliness in meeting buyers' requirements. The Fund is
reinbursed for processing costs when the wool is sold. In recent years the
Corporation has increasingly been compacting farm bales into higher density
wool packs such as tri-packs, which can result in reduced storage, handling
and freight costs (related mostly to volume rather than weight). Generally,
the Corporation aims to support the adoption of such technical marketing
innovations in the treatment of its market support wool (Australian Wool
Corporation 1986).

Storage charges for market suppor®: wool are set at commercial rates. The
Corporation has storage capacity well in excess of its normal requirements,
and the excess capacity is leased out, Profit from this source is credited
to a property operations account, not to the Fund, and is used to maintain,
improve or expand capacity.

There is a high degree of seasonality in the Australian wool market, in
both greasy wool prices and growers’ deliveries to brokers and dealers
(Dickson 1987). Reflecting this seasonality, the Corporation follows a
fairly stable pattern in its stockholdings, generally being a met purchaser
in the first half of the season and a net seller in the second. Since 1974-
75 peak stocks within seasons have averaged 33 per cent higher than the
avexage of opening and closing stocks.

Wool owned by the Corporation is sold by resubmission to auction in
Australia, and by private treaty both domestically and overseas. The



Corporation has ellilndth#t: évivatel treaty is the megfpest and most
- £lexible method of ssle {Australian Wool Corporation 1983).

, The ’exchange rate fluctuation’ category of coests shown in Table 1 has
two components: first, realised gains or losses in foreign exchange
transactions; second, notional gains and losses calculated by converting
assets or liabilities held at the end of the season in foreign currencies to
Australian dollar equivalents at that date. ~ :

The purpose of the financial model is to deternmine the Corporation’s
cozts and revenues relating to the reserve price scheme, given the
production levels, market prices and stocks forecast by a price -
determination model such as EMABA, and assuming various possible levy rates
and revolvement decisions, In Table 3 the exogencus variables - those either
obtainable from the price determination model or assumed - are indicated by

As discussed above, many of the Corporation's costs and revenues depend
on the location of storage and method of sale. In modelling the financial
operations of the Corporation it was therefore first necessary to model irs
inventory manspemert strategy. The inventory movement variables of this sub-
model theri become explanators inm later equations representing the costs imd
revenues, An alternative approach would be sipply to assume a set of
management rules. The estime? lon approach was preferred both because its
results lend themselves to use in a forecasting mode (particularly where
probabilities need to be assigned over a range of possible outcomes) and as
a means of reducing subjectivity. However, it has been necessary to include
some assumed management ruleés in the model vhere there were too few data for
estimation. o

The structure of this financial model partly reflects the fact that it
is designed to use the output of an annual model of wool price and stocks
determination. If a wodel were available that gensrated monthly forecasts
for prices and stocks, some of the estimation steps presented below - those
representing within-season conditions - would not be necessary.

It should also be noted that the inventory movements summarised in Table
2 include movements of ’Section 33’ wool stocks (which is not true of the
financial data of Table 1). These stocks totalled about 177 000 bales at the
beginning of the 1974-75 season but had wirtually been disposed of by the
end of the 1977-78 season. F2cause it was not possiole to obtain separate
data on movements of this weoil it was necessary to make adjustments for it
throughout the model, for seasons prior to 1978-79.

Unless othervise stated, all equations are linear and were estimated
using ordinary least squares over the period 1974-75 to 1986-87. There is a
potential problem of simultaneous equation bias in some equations. However,
with so few obhservations there are probably no advantages in using a
sirultaneous equation estimation technique. All variables used in this paper
are defined in Table 3, Where estimated equations are reported, the figures
in parentheses are absolute t-statistics.

The Corporation’s inventory management strategy was represented as a
system of sequential decisions. In the specification of this system it was

8




TABLE 3

Description of Variables

Symbol Unit Deseription

ch $1000 Administration costs

<o $'000 Historical purchase cost of Section 28 wool sold

CU33 * $1000 Historical purchasa cost of Section 33 wocl sold

CE * $'000 losses from exchange rate fluctuations

CH $1'000 Hanéling costs

CI0 $1000 Interest paid by the Corporation to cutside
lenders

c1 $'000 Total intersst paid and imputed by the

: Corporation

CL $'000 Levy refunds

Co * $'000 Other costs

cb $1000 Selllng costs

¢S $1000 Storage costs of Section 28 wool

€833 * $000 Storage costs of Section 33 wdol

D 000 bales Corporation sales of greasy wool (volume)

DR * kt Corporation sales of greasy wool (weight)

DP * 000 bales Sales of processed wool

DEO * *000 bales Sales of processed wool from overseas stores

pT '000. bales Sales by private treaty in Australia

Do *000 bales Sales {greasy, by private treaty) from ovexseas
stores

DA 000 bales Sales by resubmission to auction in Australia

F 51000 End of season Fund balance

M $7000 Fund moneys not tied up in wool stocks at end of
season

1+ $7000 Gross wool trading profit

IR $°000 Interest received from cutside investment of Fund
moneys

IL $1000 Levy income

N $'000 Net interest income

10 * $'000 Other income

ID $'000 Income from Section 28 wool sales

D33 * $1000 Incomo from Section 33 wool sales

06 000 bales Wool shipped to overseas stores, greasy

0P * '00G bales Wool shipped to overseas stores, processed

PF * $/kg greasy Minimum reserve price (floor price)

PP $/bale Average purchase price of Corporation wool

G * $/kg greasy Price of greasy wool at auction

[+ ke Shorn wool production in Australia

SA 000 bales Stocks held in Australia

50 '300 bales Stocks held overseas

Sp * '000 bales Total stocks of processed wool

SPO * '000 bales Stocks of processed wool located overseas

s 000 bales Corporation stocks (volume)

Sy * kt Corporation stocks (weight)

sM '000 bale-months Storage throughput

TP * '000 bales Total transfers by Corporation to its processing

inventory

(Continued on next page)



- Symbol  Unit e Lbesc:j.p,t:ion

TPA * 1000 bales 'Lranst‘exs to rocessing inventory, dopmestic
v *000 bales Purchasas of wool (volume)

U * Rt Purchases of wool (weight) )

v $7000 End of season value of CGoxporation stocks, at

L ‘ purchase cost
V33 §'000 . End of season value of S. c:lon 33 stocks, at
purchase cost
W t/bale Season average bale weight .
WS t/bale Average weight of bales sold by the Corporation
GPI * 1985-86 = 1.0  Australian consumer price index
E* Us§/%A Exchange rate

90 * s/y Interest vate on 90 day commercial bills

Ip* %/y Interest rate on bank overdrafts greater than

, $100 000
L % Levy rate of contributions to the Fund
R #* Bummy variable with a value of one in geasohs
when a revolvement is made, zerc otherwise
p83 ‘ Dummy variable with value one in 1982-83, zero
; otherwise
T % ¥(1974-75 = 1)  Timo

Tote: An asterisk (¥) indicates variables which are exogenously '&étérmiﬁed.‘

assumed that average auction prices, shorm wool production and total
Corporation sales and purchases (in weight terms) were exogenous, being
obtainable from a price determination model. (The outputs of EMABA {.clude
national stocks, and in the case of wool these are almost identical to the
stocks held by the Corporation.)

Becauge the Corporation has been processing its wool only since the late
1970s it was considered that there were too few data observaticns on
processed woel inventory movements to permit formal modelling. Therefors,
the size of these movements was assumed - that is, treated as exogenously
determined.

The appropriate accounting measure for inventory movements (whose costs
depends mainly on volume) is farm bale equivalents, whereas productiou
forecasts are expressed in tonnes. Adoption of a conversion factor was
complicated by a strong time trend in average farm tale weights. (This would
imply declining costs per kilogram of wool handled by the Corporation.) The
estimated equation for change of aversge bale weights with time was:

(1) W=145.4+2.09T
(155) (18.8)

=2

2 = 0.97; R%=0.97; SER = 1.496; DW = 1.59; Cond. = 4.

R

The average bale weight of Corporation wool purchases was assumed to be
the market average for the season, W. Purchases in bales are thus given by:

(2> U - uw/m

10



| -wha‘fé UW is purchases in tonnes,
- Similarly, Corporation sales of wool in bales are:

@ pepums. |
To mmm this latter e;;g;;ésgion it is necessary to mak: an assumption
- about: WS, the average bale weight of wocl sold by the Corpora=fon, It wus
assumed that it equalled ths average bale weight of wool in the
Corporation*s inventories throughout the season. That is:
SW_, + VW

Sat?v

@ WS -

whera § and SV are stocks in volume and weight terms, respectively. (Note
that:, both here and below, determination of endogenous lagged variables is
left t¢ subsequent steps.)

(a) st

Corporation closing stocks (in bales) can be obtained from the identity

() S=8,+U-D-7TP

where D is sales and TP is tcansfers to processing. (The latter variable was
assumed, for lack of estimacion data.) It is then pessible to determine the
dependence of the storage throughput, SH, on ¢losing stocks. The estimated
equation for storage throughput was:

(6) SM = 86 + 13.16(S + 5_1)/2
€0.12) (16.1) '

R = 0.96; B° = 0.96; SER = 1062; DW = 2,06; Cond. = 5.

(b) Auction sales

Sales of wool by resubmission to auction (DA) appeared to be unrelated
to total wool sales. However, it might be expected to be related to the
amount of Corporation wool held in brokers’ stores, since this constitutes a
large part of resubmissions to auction. (Most resubmissions occur at country
auction centres where Corporation wool is being held in brokers’ stores
because the Corporation does not own stores at these locations.) Since the
need to use brokers’ stores presumably varies with pressure on Gorporation
storage, in the following estimated equation for resubmissions to auction
the storage throughput variable was used to proxy this storage pressure.
There was also strong evidence that the higher the real auction price, PG,
the more wool the Corporation resubmits to auction. Time was included in the
equation because the Corporation appears to have made less and less use of
auctions to dispose of its wool.

7 DA =~ - 322 + 1.02 PG/CPI + 0.0045 SM - 2.60 T
(2.06) (2.62) (2.87) (2.20)

RZ = 0.76; 2 = 0.68; SER = 21.04; DV = 1.12: Cond. = 69,
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Saless from overseas stores (greasy and processed combined) were modelled
as & ghare of total Corporation sales (Including sales of processed wool,
CBP). I waz found to vary directly with movements in the Australian auction
priceg in real terms, and also appeared to be related to the proportion of
the Corporation’s total wool stocks held at the beginning of the geason at
overseas locations. The estimated equation vas:

8 DO + DPO = - 332 + 0.294(D + DP) + 0,84 PG/CPI
(2.43)(10.54) (2.23)

+ 196(S0
{2.97)

.1 *+ SPO_)/(S 4 + SP))

R% = 0.93; R% = C.91; SER = 26.82; DW= 2.13; Gond. = 50.

Given thils result, sales by private treaty from Australiun stores can be
calculated as a residual figure:

(9 DT = D - DO - DA.
(d) Overseas shipments

The volume of wool stocks shipped to overseas stores is likely to be
related positively to storage pressure in Australia and nagatively to the
proportion of stocks already held overseas. On estimation, It was found
necessary to inelude a dummy variasble for the 1982-83 season, when record
shipments were made. The estimated equation for shipments of Corporation
woel to overseas locations was:

(10)  0G + OF = - 163 + 43 log SH - 188(S0_; + SPO_))/(S_; + SP_,)
r (0.85)(2.22) (1.66)
+ 164 D83
(3.60)
R%= 0.74; R%- 0.66; SER = 43.61; DW = 1.77; Copd. = 38.
(e) Stocks

The variables above having been determined, it is then possible to
obtain closing stocks, both domestic (SA) and overseas {S0), as residual
figures. That is:

(i1) SA = SA , +U - DA - DT - OG - TPA

1
and
{12) SO =S - SA,

Adwinistration, handling, storage and selling costs

Regression techniques weve used to estimate the influence of each type
of inventory movement on administration, handling, storage and selling
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costs. Each dependent cost variable was deflated using the consumer price
index.

~_ The prior expectation was that most costs would be related to throughput
volume rather than weight, but account was taken of the fact that some
costs, such gs commissions, are related to value and hence to weight.

(a) Admiuistration costs

It was found that administration cests could largely be explained by a
time trend, together with a zero-one dummy variable, R, for the seasons when
added expenses were incurred in revolving the Fund. From enperimentation
with lags on this dummy, it appeared that most revolvement costs are
incurred in the season immediately precading the one in which the repayment
is pade. That is, the dummy variable assumed the value of one in every
season from 1980-81 onwards except 1983-84, which preceded & season in which
no refund was paid.

There was no evidence to suggest that administration costs were
significantly influenced by exchange rate movements, the volume of purchases
and sales or the level of stocks. Because no aduinistration costs were
charged to the Fuhd in the first season of the current reserve price scheme,
the following equation was estimated over period 1975-76 to 1986-87:

(13)  CA/CPI = 6009 + 275 T + 2216 R
(15.8)(4.36)  (5.09)

’? = 0.95; R%

+1
= 0.94; SER = 520; DW= 1.87; Cond. = 7,

(b) Handling costs

The main explanators of handling costs were expected to be purchases (a
proxy for costs of putting into storage), bale-months of storage (a proxy
for within-store movements), overseas shipments, domestic private treaty
sales (in which costs of removal from storage are recovered from the buyers)
and overseas sales. The equation finally adopted was:

(14) CH/CPI = - 1918 + 3.25 U + 0.336 M + 12.6 0C - 6.05 DT + .5 DO
(1.61) (2.93)y (3.26) (2.21)  (2.46) (1.87)

2 _0.91; R?=0.8; SER - 1142; DW(0) = 1.91: Cond. = 12.

It can be seen that the prior expectation of a negative relationship
with domestic private treaty sales was borne out.

(c) Storage costs

The main explanator of storage costs (including the costs of storing
Section 33 wool) was bale-months of storage. A constant term and the time
vatrizble were also found to be strongly significant. The estimated equation
was:

(15) (CS + CS33)/CPT = 4373 + 0,481 SM - 235 T
(8.08)(14.10) (5.32)

2

R% = 0.96; B2 = 0.96; SER = 584.9; DW(0) = 2.25; Cond. = 7.
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 The negative time trend indicates that unit storage costs rose more
slowly than consumer prices in genezal. The large constant term indicates
that there are economies of scale in storage (which are passed on to wool
growers in the form of lower unit charges). It was considered possible that
diseconomies might occur at high levels of wool storage, and attempts were
therefore made to fit U-shaped cost curves, using higher powers of the bale-
month variable. However, there were no grounds on statistical criteria for
preferring any of these specifications over the linear form.

{d) Selling zosts

Since unit gelling costs can vary with the method of sale, separate
explanatory variables vere tested representing sales made by each method.
The appropriate measure for sales by auction was considered to be value,
because the main cost associated with this method is brokers' commissions.
Costs associated with other methods of sale were expected to be related to
volume. Sales from overseas storves were indexed to the exchange rate,
because this affects costs in Australian dollars, The estimated eéquation
wag:

(16)  CD/CPI = 513 + 19.1(DA.W.PG/CPI) + 1.24 DO/E + 4.39 DPO/E
4.72) (7.03) (2.09) (3.56)

R® = 0.92; #% =0.90; SER = 126.9; DW(0) = 1.71; Cond. = 8.

Sales by auction and from overseas stores were found to be significant.
Private treaty sales from Australian stores did not appear to be a
significant explanator of selling costs - perhaps because the number of
personnel employed to negotiate these sales changed little throughout the
estimation period, irrespective of the volume of sales. The costs of these
sales are probably captured by the constant ternm.

Interest costs and revenues
(a) Total interxest costs

The aim here was not to explain costs, as above, but to replicate the
accounting procedures of the Corporation, which imputes interest on Fund
moneys tied up in wool stocks as well as paying interest on borrowings from
commercial sources for this purpese. If meuthly data were svailable for the
value of inventories, these interest costs could be simply calculated from
an identity. However, because the model was designed to use the output of an
annual model an additional estimation step was neceded. The approach was
first to construct a notional interest paid series, calculated as the
interest rate times the average of opening and closing purchase costs of
wool Inventories, and then to use this notional interest as an explanator of
the actual interest series.

The purchase value of wool inventories is given by the expression:
17) Vw=V.1+PPU-CU

In this expression, the average price per bale at which the Corporation
purchases wool, PP, may differ from the average floor price, because the
Corporation may purchase in particular micron categories and in bales whose
weights differ from the market average. An estimation step was therefore
needed to determine the Corporation’s average purchase price. The prior
expectation was that the purchase price would be based on the floor price,
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PF, and would also include a component that varied directly with the ratio
of the average auction price to the floor price. The estimation results
supported this hypothesis:

18) PP = - 645 + 1.153 PF.W + 618 PG/PF

(3.00)(13.2) (3.22)
R% = 0.95; B° = 0.93; SER = 41.30; DW = 2.53; Cond. = 44.

To evaluate equztion (17) it was necessary also to make some assumption
4s to the original purchase price of wool sold, It was assumed to be the
average purchase price of wool in the inventory. (This assumption has
implications for the time distribution of the Corporation's gross profits
from sales.) Including an adjustment for Section 33 wool, the original cost
of wool sold {s tharefore given by:

D (V , +V33 , +PP.U)
5, +1)

(1%) CU - - CU33,

{This expression is also employed telow in evaluating the Corporation’s
gross profits.)

The regression equation for total interest was:

(20) €I = - 2340 + 1.308(IB/100)(V + V_,)/2

(1.07)(30.1)
B2 = 0.99; R% = 0.99; SER = 4379; DW = 2.13: Cond. = 3.

It can be seen that actual interest costs were ~oout 30 per cent higher
than notional interest. The most probable reason for this iz that stocks
usually peak within the season, so that the average of opaning and closing
stocks will usually be an underestimate of the average stockholdings.

(b) Net commercial interest revenues

The extent to which the Corporation is a net lender (or borrower) in the
commercial money market depends upon its total finance requirements relative
to the size of the Fund. Initially it had been intended to wodel commercial
interest revenues and payments separately. However, problems aros» with non-
normalcy of error terms which could not be solved satisfactorily with so few
observations. An equation was therefore estimated for pet interest revenue
from the commercial market.

Again, a two-step estimation procedure was employed. First, a variable
was constructed for notional interest receivable on Fund meneys not tied up
in wool stocks. Thesa uncommitted funds are:

2» M= (F+F 1 -V -V.)/2

The notional interest variable was then used as an explanator in the
following equation for net interest receipts.
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(22)  IN = 355 + 0.959 I90.FM - 1745 T
€0.61) (9.59) (1.63)

R% = 0.97; R? = 0.96; SER = 7005; DW = 1,33; Cond. = O,

The Corporation makes substential gross profits on its wool trading
operations (see Table 1), The price it receives differs according to how and
whera the wool is sold. For example, the price received for wool sold from
ovexseas stores will reflect the transportation and handling costs of
placing the wool at those stores, and may include premjums that buyers are
willing to pay for improved timeliress. To allow for such differences the
equation for gross revenue from the sale of wool included explanators
representing the value of sales by each broad sale type. In all cases tha
unit of valuation was the Australian average auction price, so the
coefficient on each method of sale may be taken as roughly indicating the
average pramium or discount that the Corporation received relative to the
Australian auction price. With the appropriate adjustment for Section 33
sales, the estimated equation was:

{23) ID + ID33 = - 743 + 0.79 PG.WS.DA + 1.01 PG.WS.DT

(0.06) (1.36) (11 &)
+ 1.57 PG.WS,DO + 0.70 PG.WS.DP
(6.79) (1.61)

R? = 0.99; R% - 0.99; SER - 13820; DW= 1.78; Cond. = 11.
Gross profit on wool trading operations was defined as:

(24) G=1ID - CU
1 ipt i , :

Levy receipts were calculated by a two-step process. First, notional
levy receipts were calculated at the given tax rate on the value, at auction
prices, of shorn wool production. Actual levy receipts were then regressed
against these notional levy receipts, both in the current year and (because
there appears to be some lag in receipts) in the preceding year. The main
reason why actual levy receipts may differ from the notional receipts is
that a substantial quantity of private wool sales are made at less than
auction prices. The price differences mostly reflect marketing costs between
the point of private sale (usually the farm gate) and the point of auction
sale (Samuel, Metcalfe and Combe 1978). '

The estimated eguation was:

(25)  IL = - 883 + 964 L.S.PG + 43 L ,.Q_;.BG_,
(1.14)(22.4) (1.17)

Rz = 0.997; ftz = 0.995; SER = 1582; DW = 1.36; Cond. = 19,

For a variety of reasons, when the Fund is revolved not all eligible
growers’ contributions are claimed (see Table 1). With the first five
revolvements, repayments averaged 93.5 per cent of the amount of eligible
contributions, and this ratio was used in the model.
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The closing balance of the Fund is given by the expression:
(26) F=F.3+IL-CL-CH-CS~CD-CA+#IN+1ID-CU-CO
+ 10 - CE,

It should be remembered that, in the modal, net Interest receipts from
outside investments and the level of uncommitted funds are detsrmined
simultansously.

The financial model is used to genmerate forecasts by providing it with
the output of & model in which average suctfon prices and total Corporation
sales and purchases are determined. The purpose of the analysis reported in
this section was to discover whether there ars any problems with the
structure of the financial model alone which affect the quality of forecasts
generated. For this purpose, historical auction prices and total sales and
purchases were used as input. The appropriateness of the various assump~ions
and of the determinations of some of the varisbles as residual figures wese
tested by assessing the performance of the model in gx pogt simulation,

The simulations were conducted for the period 1975-76 to 1986-87, Levy
repayments were treated as excgenously determined, as were exchange rate
losses and gaing and the minor items ‘other costs' and 'other reverues'.

Tegt statistics were computed from hoth dynamic and static simulation runs,
and are shown in Table 4. (Where the two simulations do not differ, the
results are shown once only.) The ability of the model in dynamic simulatiou
to reproduce the behaviour of the key variables is illustrated in Figure 2.

To ensure that forecast quality was examined as critically as possible,
the vecommendation of (.ager and Rewbold (1977) was followed, that the
ebility of a model to predict changes, rather than merely levels, should be
tested. Consequently, all the statistics in Table 4 refer to the predicted
changes. The statistics shown are for only those endogenous variablies
determined in the system of inventory equations or dependent upon this
system for the values of explanators; for the other endogenous variables,
the most relevant diagnostics are the single-equation statistics already
given.

As suggestad by Theil (1966), mean sauared prediction errors were
deconposed into bias (UM), regression (U™) and disturbance (UD) proportions.

values signifzcantly different from zero indicate the presence of
systematic blases; UR values significantly different from zero indicate that
the predictor can be improved by multiplying it by a constant. The values of
these statistics are found to be sufficiently close to zero, for all
variables, to suggest that the assumptions employed in the model are
:eauombla representations of reality, at least for the period examined.

Concluding Remarks

The regerve price scheme for wool is operated so that the physical and
interest costs related to handling, storage and sale are offset by gross
profits on sales and interest revenues from the investment of Fund moneys
not needed immediately for market intervention operations. The Corperation
can influence the costs and revenues related to its wool stocks through its
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TABLE &

Historical Stmolation Parformance Statistics(n)

opmre Corr. Inacuality Bigs Regression
erros coaf.  cosfficient propogt fon propog tion
Viriable Synbat Hean ‘of change  (b) wy wy wH
DYRAHIC STHOLATION.

Sales

» pgtion o 61 f on 0.78 0.084 0.24%
- private domsstic oY 2 ¥ 099 16 0.001 0.002
~ privete oversess B0 160 2 08 .32 0.009 0.062
‘Overseas shipments o 187 43 o.87 048 . 0.60%
Flesing stocks

~ domestic A 530 43 .99 .15 0.0 0.024
Sales revenue 1 262 7’57 9 0.99 0.07 0.007 0.006
Sast 7% ook sotd o 27 330 S 65% 0.5% % 1 0.00% 0.07%
Yotay intersst cost ot 54 947 67% 058 0.26 0.085 0.068
Handling costs Ci 3 483 884 0.91 .25 0,008 0.918
selling costs. w0 1087 05 D86 B0 0,502 0163
Storage costs = san n 0.95 €32 0.011 0.021
Het Interest reverue 1 32 23h(c) 6642 0.9 03 0.00% 0,957
Tnventory value ¥ 303 035 1398 0w 0,19 0001 0.101
Fund closing balance F 532 763 15 7% 0.90 0.5 0523 4,009

STATIC SIRMATIONG)

Overseas shipments 08 187 40 0.89 0.44 . 0.042
Closing stocks

- domestic L5 530 8 0.99 0.4 0,001 8.007
- overseas 0 201 ¥ 0.93 0.37 0.003 0.104
Sales revenue 10 282 357 12 025 0.9 0.07 0.003 0.187
Cost of wool sold 27 350 9 166 6.9 0.07 £ 0.026
Total interest cost (41 54 987 & 043 0.98 0.22 0,038 0.064
Handling costs cH 38 B854 0.92 0.44 0.003 1).229
Setiing costs [+ 1 087 1% 0.69 0.76 0.00% 0.142
Net intersst revenue N 32 234¢e) 6 6N 0.95 0.18 0.023 0.182
Inventory value 303 035 918 0.9 0.06 0.924 0.004
Fund closing batence F 532 763 14 553 0.93 0.1% 0.080 0.086

(2) The range of the simutetions was 1975-76 to 1565-87. (b) Correlation between actual and pradicted change. (¢)
Resn of the serfes in absolute value terms. (d) Vhere different from dyneaic run.
Kote: A dosh (-) indicates & negligible mmber (lesc than 0.001).
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FIGURE 2 - Tracking Ability of the Model in Dynamic Simulation
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~ chofca of location of the wool, the degree to which it is processed and the
‘method by vhich it is sold. Therefors, an Important part of the model
reported hera is its representation of the Corporation’s inventory g

management strategy. The model is found to explain historical movements in

costs and revenues with reasonsbly high precision.

The model reported in this paper; when linked to a modi 1. of wool price

determination, can be used to forecast Corporation costs and revenues, and
, hence the level of the Fund, Applications of the model have recently been
reported by ABARE (1987). All involved the use of stochastic simulatiom
procedures, whereby sconometric modals can be used to generate probability
distributions which represent the uncertainties asscciated with a range of
possible outcomes for variables. The first application was aimed at ~
identifying how, throvgh the setting of minimum reserve prices, reductions
In uncertainty about future auction prices can be traded off against
increased costs of market intervention. The second application was to
estimate the probabilities of the Fund meeting future market intervention
requirements piven various assumptions about contribution rates and fund
revolvement decisicons.

‘ In conclusion, it is important to note that the net operating costs
incurred by the Corporation should not necessarily be regarded as the true
costs to growers of the reserie price scheme, Calculation of the true costs
would require a comparison of the costs that would be incurred, and who

- would bear them, with and without a stabilisation scheme,
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