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Recent changes in both futures trading and regulatory activities
attest to the interest and questions relating to the economic usefulness

of futures markets. The economic usefulness of particular contracts and

~

the cpnfoxpity of.futures mérkets to basic economic theories are major
research issues in futures_tradingﬂ These issﬁes are especially important
as the new Federal Commodities Trading Commission began evaluatiﬁg the
performance of each futufes éontract. The performance of the futures

market, and hence its economic usefulness to an industry, depends on how

well the market reacts to fundamentals within an industry. Much of the

performance is measured through the basis and an economic evaluation of

performance‘stemslfrom the ability to empirically analyze the bésis. If
the basis caﬁnot be‘explained, then there is feason to question both the
market's performance and economic usefulneés.

The literature‘on'basis théory is reasénably well de&eloped from a

theoretical framework and somewhat less so empirically. In addition, many

- components to a basis model tend to be unique to the specific contract

studied. This uniqueness becomes more evident as new contracts such as
frozen orange concentrate (FCOJ) are added to the list of commodities and

prddﬁcts traded.

Frank A. Dasse is an economist with the Food and Resource Economics
Department, University of Florida. Ronald W. Ward is a research economist,
Florida Department Qf Citrus, and an associate professor, University of
Florida.
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Frozen qoncentrated‘orange juice futures is a relatively new con-
tract and‘repres¢nté an innqyati;e cpncept to‘the-processed food‘indUStfy.
‘Also, ii is an inﬁeresting céntract to study in that many df ﬁhe unique
~aspects of'é basis éan be illustrated. From the indusfry‘standpoint, con-

cerns as to how. this market has performed have been raised [Dasse].

Given the above considerations, this paper will explore empirically

Y

'thpse\véfiébles contributing to the‘basis'in FCOJ; These efforts are
inteﬁded fo both illustrate'basis theory as it applies to a-given~con£ract

jland to provide_empirical reference for judging the economic performance of
‘the orange concentrate cpntraqt; The bﬁsis model is developed in the first

- section followed then by anréstimaﬁibn of the model for FCOJ. Finally, the

-last section gives the empirical contributions to the FCOJ basis and their.

economic interpretation.

BASIS THEORY

‘Distant futurés_will_exceed the spét pfice‘of nearb&lfutﬁreé by the
.)COSt‘Qf storage'énd trénsformation éssuming‘bothAprices are fpr similar
qualities. However, if nearby prices reflect;a shortage there is some con-
venience yield for.having at least a minimal stoékband thig yield offsets
at leéstvpart of the carfying,cost fKaldor, Working]. WEYmarAproyides a
detail study of the supply of storagé for cocoa whefelthe‘sp;ead between
. the fﬁtufés and‘caéh price islrelatgd to inventory ievels.: Weymar's model
includes both a risk premium and convéniénce yield which are related to
ihventory levels. bei addresses‘the theory OEIStorage in his study of-
the'eﬁfiéiency-éf futures markets. Brennan provides empirical evidence‘to

A'ﬁ _éupport much.ogfthe:early‘theory of convenience yields with his studies
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of the supply of storage. He empirically shows' that the'spreed hetween

‘a futures ‘and spot pr1ce can.be explalned in part by the ‘met marginal
s outlay‘for“storage.and/or product transformation. The net’marginal out-

,'layvis defined as'the‘marginal outlay'in physical storage'plus a marginal

rlsk—avers1on factor minus the marglnal convenience yleld on stocks.
Each of these works add to the ba31s theory, yet they fall to" incor-
porate the»unlqueness 1nherent in each contract market. Thls omlSSlon ’

can greatly dlstort the empirical results when a spec1f1c commodlty market

is belng'studled, The distortion in Brennan s model would be reflected in

' his:deriVation of-the risk and convenience yield components. of his\model
since they are derived as the residual once the marginal storage cost is
“subtracted from the'basis; In fact, the residual includes both.theoretical ‘

components as well as contributing factors unique to a particular market.

As indiceted above,. the FCOJ market is a good exemple for illustrating

‘both the theory‘of storage~and the uniqueness in a basis»model.“’ThehFCOJ

besis should,reflectvthe net-narginal outley.d'Thennfollowing the method-

h ology similar_to Brennan's,_the real marginal7outlay for-production'and

‘storage of FCOJ is defined where

(71}) MO, = ‘(e‘ - 1) (Gp, + TC,) + Ctj»(t),

letting CPt = weekly cash raw fruit price'delivered—inato the processor

“at period t;'TCt,=iannual average variable cost per pounds solids of con-

verting fruit into .equivalent pounds>sOlids of’bulk concentrate;'Ct = annual

average cost of storlng bulk concentrate per pounds sollds per unit of tlme

*;*t;fr”='annuel marketrlnterest-rate°’and t tlme the 1nventor1es will be

" held or days.to;contrect maturity. Further,idefine the,basis‘model for




~ FCOJ as

(2) Be = PPy m O = T SRR

given that FPt = futures price in period t and Bt =‘besis in period t;."

" with both. values\measured in cents per pounds of solids of bulk concentrate.

Subtractlng the marglnal outlay from the ba31s ylelds the re31dual (BR) to

‘the bas&s model whlch must be explalned by the convenlence yleld, risk:

*j‘;premlum, llquldlty and. those varlables unlque to the concentrate market.

“‘a(é) ~BRt =3B, - ¥0t3

- Given the values of BR over time, then both the performance»and;usefulness
of the market to the‘citrus’industry is predicated on exolaining the basis

residual.

THE FCOJ BASIS MODEL

. Basis models'cannot‘bevdeveloped,Without a clear understanding of the

chronology of the'industryvstodied. The chronology shown ih figure 1 indi-

cates when events occur in the life of a particular FCOJ contract. . The

- season officially begins December 1, but'the first crop estimate by the USDA

is released'in October. The ‘industry is generally susceptible to a freeze
from Decémberbto mid-February. Market adjostmentsvin response to the events

duringithe;freeze period are evident‘during the months following'February;

Most of the‘crop'is‘herVested by Joly'end:the;cesh frdit'price'is repdrted
vthtoogh Joiy from which an_eqoiValent‘bolk pricevis:de;ivedf _There is‘no
published bulk»averagebpriee'for the'industryo; Note that in-equationv(Z)
the pricecot bolk concehtrate oompared to-the fotures prite is not used'

lf:rather the prlce 1s derlved by addlng the proces31ng transformatlon cost

(TC) to the prlce of the dellvered in frult.“ Dur;ng these latter months
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of the season there is considerable reflection about next year's crop
and this information may be reflected in ththontraéts extended over
-these months. Finally, over the time scale there is a'continual‘néed

for storage since much of the fruit is processed into bulk concentrate

-~ and .later convertédvto_consumable packs [Ward and Dasse].

quqgnizing_these various evéqts within the crop year, the Julj con-
tract has been selected for studyiﬁg the FCOJ basisvmodei. July‘contracts
extend over thé complete harvesting period and should reflect a storage cost;
_Yeﬁ this contract is still far enough from the_next séasdn”to not be greatly
influenced by the new season's expected crop..
_Six major Variabies have been hypothesized t0'contributevtblthe FCOJ
:~basis fesidual derived in equation (3). A measure of risk premiﬁm,.cpnven—
ience yieid and market liquidity are general Variables:expectedato be_ih all
basis models.‘_Whereas a-freeze biaé,ia~crop fdretast effeét and the oécﬁr—

rence of a freeie; may_be unique to the FCOJ market [Dasse].

~ Risk Premium. Price fisk‘is inherent in the carrying of FCOJ inven—‘
tories and it is reaéonable'to expect that the basis shduld'reflectia risk .
] foemiumﬂas a facilitétor'for_carrying stocks [Brehnan; p.V50];' Weymar
explicitly notes that commodity holders can be indﬁded tb carfy_additidnal
stocks only by the‘expectatioﬁ of a retufn or risk premium for so doing.
The degree dfvriSkfcén be related to the price level fértthe actual.stqcks.l
If ﬁrices‘aré already low_thefe is‘iittle risk of adverse bfice_declihes.»
Wﬁile; as priqes‘inqrease tﬁe potential for price declines_may bé érgatef.m
 The marketfs reflection‘of a_risk preﬁiumvshould be Weighted by the remain-

L fing-lifei(t) qffghg;gpﬁtraqt where the'risk pfemium would be expected to



decline as the contract approaches maturity. In addition, the risk level
would be expected to be greater for the periods of higher interest rates.

A risk premium variable (RP) can then be defined as

@) RB = (2 (DED),

assuming f£(t) is some implicit time function.

A priori if the market just pays the interest opportunity cost, then

N
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the-riskvpremium parameter should be near 1.0. ‘A parameter above 1.0 would

’ " represent additional risk payment.

Convenience Yield. Convenience yield is attributed to being abie to
take advanﬁage of a rise,in demand andbprice without resorting»té a revision
of péoduction séhedules [Bfennan, p. 54]. When supplies are short, lack of
a&equate ihventory.will.result in lost.séles and operational inefficiencies.
Thu; for a firm to draw down inventories below adequate levels, the market
must offer'to pay for these costs; The market does this by bidding uﬁ

_ prices in the near term in relatién to distant prices. For FCOJ the yield
would increase as inventories fall below the historical ndrm and'should be

zero when inventories are above the norm. Also, the yield should decline

as the contract matures.

Define St as the ratio of inVentorieS’(It) to the norm (ft), then

the convenience yield variable (CYt) follows as2

—1———1 (), if 0 <8 <1

5. | t —
(5) ¢y, = ~

0, . if st>1.’

Market Liquidity. Market liquidity is reflected in both the volume
of trading as well as the nature of the traders. Ward established that

- the presence of too few speculators in the FCOJ market can have a price’
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distortiﬁg éffé¢t’during the closing months of a'contraét.- This effect 
- could diffqr, hoWeﬁers as various periods within thé ponﬁraCt life are
'lfénélyzed.” A some&hat lessvéesirébie alterhagiVe to the;speculatiQe,index
 devéloped By Ward would be tbvusevthe fatiovof‘trading volqme to the.
1  ghangeS.ih,opgn interest for theACOntraét withih.argivénutime period.
~This’éltern3tive is uséfﬁl when data limitatioﬁs necesséry for caipulating
’ the §pécﬁiétive index are present.

"~ The volume (V)'of traainglshouldiexcéed the chaﬁges in opén interest:
‘AOI td at'least a degree to prevgnﬁ distqrtibns from trader entry and
“exit.. The liquidity index is then,definedrwhefe |
: | R if IAQII_; 1
R

Vt’

) if |aor| = 0. -
U |

This liqhidity meaﬁure»Was,usedbinwth§ basis.modelvBecéusevthe trader
types forvthe July_contract>could ﬁot be identified and no infqrﬁatiqn on.

AiFCOJ,traders'wésireportEdrprio;'fo 1971 [Ward, p}.lSl].

- "'_.i Fréezé Eigg; Floridajorangé indﬁstry‘is unique in that the produdtion
‘is ¢oncgntrated gedgraphically-and can bg severely‘infiuenced by a freeée.
Tﬁe freeze period extends over approxiﬁately.62‘days from mid;December to.
‘late Februaryvas Shown in-figure l;,bFuturgs,mafkets reflect the expecta-
tion Qf poésible events such as a freeze aﬁd this in turn can lead to a
ffreeée’Bias in the:basié mo&él; A proky'variable fof tbe_ffeeie'expectatiqn

" (FB) is developed whére theivafiable'will bejnear‘l.o early in §he freeze:

_periodjand'then'deéline aé the freeze period is nearly over. Define




@) B, -

QherevW‘= days into the freeze ?eriod from December'15‘t6 February 15
with 0 < W < 62. |
A Empiricaily the'fréeie-bias should add a premium to the basis modeil

Hdwévéf; tﬁis premium may be weighted by the available inventories at the
‘.beginniﬁé‘éf thé freeze period.v Large inventories should lessen the price
response if a freeze occurred aﬁd_this'shguld be reflectedbin the freeze
‘bias érémium. ‘Hence, the freezé‘bias shoﬁld decline with greater invéntories.
An interéction (FBA) betweén availability and thé freeze bias would account
for this effect. A measure of.availability’(SA) is calculated by aggregating
goodé on hand as of‘December l-df each season with the concentrate expected
frombthe'new crop and then is normalized by the mean value over the seasons

studied. Define the normalized season's availability in December as

(8) NSA, ="t

then (9) FBAt

(FBt)(NSAt)',

Cer Expeétation. Monthly‘crop forecasts can'have a major iﬁfluenée'
on futufes‘and>cash price adjustments. However, whén crqb adjustments are
publicized the futures market may react quicker fhus leéding to temporal
.basis chaﬁgeé; if_a freeze occurs there may be immediate chénges in the
market even though the aétﬁal sﬁpply losses‘will not bg reflected until
later crop reports.' Likewise; crop reporté'can change as a result of physio-
. logical aspéc#s'ofvcitfusbproduction. ~Thislmay'repfesent‘an_element of

surprise to the trader and futures prices will show an immediate response.



The basis residual model must reflect these temporal adjustments if
the.modél is to be correctly specified%'ﬂA crop adjustment variable (CA) for

-

period t is derived letting 3
N = _ BRI .‘
. (10) CAt CFt CFt (l + y(DT))

where CFt-— crop- forecast (in gallons) in period t and normalized by the
December availability (SA); CFt' = crop forecast (in gallons) in the pre-
vious month-or period t' normalized by SA; y(DT) = freeze adjustment function

where DT is the degrees below the 28° damaging freeze level. The function

v(DT) would yield an immediate futures response while if CFt' differed from
CFt an additional element bf'surprise may occur. These considerations lead
to two variables entering the basis model. A crop forecast change (CXXt)

and a freeze effect (CXFt) are defined as

(ll)’ CXXt (CFt - CFt,),

(12) CXFt'

y(DT) (CF_,) . 3
Note that y can be identified once the crop expectation parameter in

the basis residual model is estimated. ‘Also, the variable CFt, will not

“change over the four weeks between each month's new crop estimate.

EMPIRICAL BASIS MODEL
Incorporating the variables defined above in the basis residual gives

the explicit model where

= ‘ + 4 X ‘ P
(13) BR_ = Mg+ Ay RP, + %) CY, + Ay ML, + 8y FB_ + B, FBA + By CXX

+8

4 CXFt f st.

- The Aj coefficients represent those theoretical variables common to all

> 03

‘basis while the.Bj's are unique to the FCQJ'modél. A priori, Al
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Az <O;v)\3 < 0; Bl > 0; 82 < 0 83 < 0; and B4 > 0. Estimation of equa-

tion'(lB) is reported iq_tabie 1. DNote t?at the first equation (13a)

’shOWS'a'high degree of serial correlation tﬁus invalidating the standard
errors.v An analysis of the residuals from (13a) suggests a second order
autoregressive scheme as a co:rection factor; Equation (13b) gives the

.parameter estimates after correcting for serial correlation.

~

K f'A;“Parameters. The FCOJ futures basis does reflect the basic funda-
mentals ;; hypothesized‘by the theory of storége. The futures-cash spread
covers the.storage cost és'initialiy derived in (1) once the effects of
other economic factors are measured.

A positive risk premium is evident from the risk pérameter in equation
(13b), taBie 1. The value qf Xl indicates that the futures market is paying
interest opportunity cost and 10 percent more as a risk premium. For example,

assuming that the interest rate is 7 percent, the spot price is 50 cents and

the contract is 100 days from maturity; then the July basis mddel would pay

a risk premium of approximately one cent per pounds solids. As evident

i

¢
2
5
3

o : _ from the derivation of RP, -this premium would increase with greater prices
and/or longer periods from maturity since both of these variables increase
. the risk level.

The basis residual model also reflects a convenience yield although

its significance level is less than for the risk premium as reported in
table 1. The yield changes with both the stock level and the amount of
trading time remaining in the contract. If stocks were 75 percent of the

norm (i.e., S_=.75) and there were 150 dayé remaining in the contract

t

life, then the contract reflects a yield of approximately .75 cents per

pounds solids.i:This and other examples are,illﬁstréted in figure 2.




.:Tablé 1. Empirical estimates of the FCOJ basis residual model based on the July chtraCt.

a . Sy,
. Riska CQ?Ven— - Market Freeze Freeze Bias Ag?Opt* . igéizii” ) .
Model ~ Constant Premium Lo oo Liquidity Bias Adjustment Jus JustY Statistics
» ; ‘ RP Yield ML B FBA ment . ment
cY . ' - XX CXF
(13a)  -1.916 1.336  -.501 -.032 18.096 - -11.862 -69.126 1.808 R = .672  F = 65.552
C46D®  (L517)  (.278)  (.056)  (2.800)  (2.621)  (11.100)  (.231) DW = .62  df = 224
(1) -1.556°  1.103  -.455  -.027 .17.861  -10.835  -63.963  1.699  R* = .657 F = 61.227
(.401) (.553)  (.299)  (.047)  (2.722) (2.556)  (11.440) . (.233) - ’ Cdf = 222
n = 230

)

_aThis variéble»was weighted by some function f(t) where f(t) = t for the risk premium and f(t) = log 't for
the convenience yield. The analysis is based on weekly increments from the first week in December through
mid-July for the 1967-68 through the 1973-74 seasons.

bStandard errors are reported in the parentheses.

cEquation (13b) was estimated assuming a second order autoregressive process where

|

st = ,098 et—l + .065 €t-2 + vt.

All variables were transformed using this process. Spectral analysis of the residuals was used to establish
this residual correlation scheme. ‘ :

!
—
N
i
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figﬁre 2. Convenience yield in the FCOJ basis model.
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Although the convenience yield is present; it remains relatively small '
» Q_ ee long as St > .50. WhenﬂSt < ,50 the Yield:inereases substantially and

3 cQuld lead'to an inverted market since

| g . ;455 io t 0, 0<5 < 1
BURNEEE 9BR St |
‘ (l’l&)‘ 'é—s"—= ‘ ' ‘ -

ol “\ : 0 s S > 1 Oo‘ o

As S decllnes,>the basis re81dual declines and could ultlmately result
in an»1nverted prlce spread where BR <.0. Also, the presence of log t
.'1n equatlon (14) further 1llustrates that the yleld cannot lead to market

inversions as. the contract - approaches maturlty since lim BRt/QS =0
o t>1.0
and 1lim A, CY_= 0.
. wlo 2

The July basis shqws 1ittle response‘to the market Ziquidity veriable
as derived in equationu(G); The measure of liquidity'es suggested earlier
;v'isiless than desireblevand'that may have contributed tohthe laek of abeigni—
'vficaht effect trom this variable.’»Hences'results relating to the‘levelrof
R ' treding influence on thehmarket are not conelueive at this stage in theh
.researeh. Recall,ageiﬁ that_Ward'e_stUdy Qas_a’measure of the drstortion.
QVer all contraets during the cloeing period of each contract, whilevthis
"analysis measures the baeis over the.-life of-éne contract; |
Bj Parameters. Those variables'unidue to the FCOJ baeis model exhibit
- a pronounced effect on the'basis residuai and as evidentvfrom table 1 they
cannot be 1gnored>

A 51gnificant freeze potent%al btas is ev1dent in table l. The total

hﬁ@,blas 1ncludes both the days into the freeze perlod and ‘an accountlng for

f,g'the total availablllty where N




‘h_‘ (lS)f Freeze:Bias‘-:(l7.86l - 10;835 NSA) 4 1 - zg%

—

s
-

. Equation (15) is illustrated in figure 3 where the darker:curve,repreSents
'hgic the bias for a normal season (i.e., NSA = 1)."Under these circumstances,
~" 'the market will generally reflect a freeze bias in the vicinity of seven

B cents and'then declihe'as the freeze period‘ends;- In contrast,-when”the
. T,

N

vwsupplles are relatlvely small (1 e.; NSA < . 0) a freeze would have a.
:.greater effect’on.the’prlce. The ‘market clearly reflects th1s potentlal
_inlthat the‘bias.is abOve that shown.for normal supply.leyels in figure 3.
Similarly,fithSA'> 1.0 therevare mOre than norhal-inventoriesvand a freeze .
fpotentlal would not. have ‘as great of an- effectfon prlces..“This is showh
" by the bias curve,lylng_below the;normal curve;, For each level of NSA
’ the-biasvremains.relathelyfhigh through‘most_of the freeze'period'ahdntheh
declihes‘rapidly as7the7period nears‘thehehdl This'responsefis consisteht
.with the_situation_where;freezes are likely to'occorbanpjtime-wlthin‘the _
.'freeze period.' | k. |
;f f’h S {"v The freeze bias can be expected to- con31stently occur even with extredely
':large crops, Note that from equatlon (15), NSA > l 65 before the freeze
ibias reducesvto zero.' However, the probablllty of crops y1eld1ng thlS large

of a normallzed seasons avallablllty is extremely low.

The freeze blas in flgure 3 prov1des a potentlal w1ndfall to- short
hedgers. - The basis widens at nearly=the Same time:thatvmany short hedged

- positions should be pl‘aced'i The narr0w1ng ba81s as the freeze perlod ends

'i-beneflts the short hedgerwlf'the hedges are placed at the rlght tlme.' Hence,

. correctly tlming citrus. hedglng by both growers and processors to capltallze
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~on the basis bias can lead to additional hedging gains [Niles and Ward].:
“Also, an understanding of the-crop size would give a trader some clue as

g to the‘potential basis gains that could be realized from short hedges.

While the freeze bias represents an anticipatory effect on the basis

A m6de1,,the'actuaZ,cf0p adjusthents lead to price response to factual infor-

mation, ;Crgp adjustment variables were developed in equations (11) and (12)

and their empirical effect on the basis residual is given in the last two

variable columns in table 1. The freeze adjustmentrparémeter 84 is a

reduced form where 84 = 63 Y as in equation (10). Recall that y is the

ad justment appl;edrto the previous crop forecast as temperatures diop below
28° (i}e., vy = +.02). Using the‘reduced form parameters, the crop adjust-

ment effect on the basis residual is calculated giving

\

(16) Cfgp Adjustment Bias = 463.963(CFt - CFt,) + 1.699 (DT)(CFt,).

Equation (16) provides a model for measuring the market response to
freeze information and‘otheffcrop-adjusting effects.. Suppose .that initially
no major weather or other contributing factors have occurred during the time

interval t - t'. Then DT = 0 and CF, = CFt' and there would be mo crop adjust-

- ‘ment bias;'AIntuitively, this model simply implies that. the previoué forecast

is an estimate of the next month's forecast and there is no price adjustment

if this estimation is realized.

In contrast, if temperatures dropped to 24° for example, then DT = 4

‘:‘and the crop report is adjusted by the factor y as in equation (10). From

equation (16) an immediate freeze effect would cause the basis to temporarily

}_increase. ‘;f»CFt,,=H.8O thé]baSis wbuld adjust by approximately five cents.

e and no added‘response‘is’expécted if the report CFt




haé,not'haé time to refléct a freeze damage. Iﬁvsucceeding weeké the
2'basis shoﬁid»adjustvbackbto the nérm since both'cash and futures markets
will then have time to aséimilate the factual freeze information.
*Jvl a:The ma&ket éan:also adjust to surpriées when thére is'éh ﬁnexpected

B Change in the month's crop estimate. If the crop forecast increased by

10 percent, then the basis residual suggests a temporal adjustmentmof.—6.4

cents;'tMﬁéﬁ of this adjustment arises from the situation where futures
pricés as fgported tend to react immediately to the new information while
the'éash priceistatistics reported do not record the immediate requnse.
The two crop adjustment eﬁfécts are illustrated in figures 4 and 5.
Figure 4vgivesvthe positive’ﬁias ffom a freeée while figure 5 shows an
aadeStmént to.changing crop estimates. The aggregate bias‘from a crop
‘ adjustmént will alwéys be some COmbination of these'tﬁo effects and it is

' >
possible for CFt p CFt' and DT > O.

Closing Basis. The closing periods of the model are consistent with
basis theory in that

R : - lim MOt =0, lim BRt =_AO + A

MLt and
t>0 el

3

Ct(t),'RP, CY, FB,‘EBA; CXX and.CXF are zero. When the July‘contracg epds
" most of the‘crop is harvested implying,CFt = CFt‘ and DT'é 0 siﬂée the freeze.
period is over; Hence the‘closiﬁg‘spread shown in equation (2) apprbachés
AO +vk3 ML&{' Since thevliquidity-parameter in the:empiriCalvmédeleas insig—v
nifigaht, the closing‘basis approximétes AO. In’thevperfect_market the
_clOSing differential (Ad) éhould reppgsént the cost Qf'délivery. In the FCOJ
' ma;ket this cost‘is calculated,to-Ee>$75.perbcontract or 0.5 éents per pound
Glsoli§5.€ The'éxfré 1fO,cépt'péf:éound:solidbinplo@g&ipeprgsent_the quality

differentialvpetweén deliverable concentrate and concentrate normally used

:T*Q;in;the_cash markets,’orrﬁossible impérfections in the measurement of CP and TC.
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. o Basis Adjustment
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figure 5. Basis bias in respomse to a crop adjustment report.
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~ CONCLUSIONS

The basis model developed clearly supports both the theory of storage

':»and establishes the nepessity'for measuring‘market‘bias. The results estab-

“iishes the credibility Qf the_orangev;ontract as a hgdgiﬁg tool and further

- illustrates certain basis patterns Which can be used by the induStiy. Much
of fhe“basis ﬁheory cannot be .clearly related to the practicing hedger nor
is_ik-ﬁeééSsary. Yet it is essential that thoée_traders using the markét can

_have_confiaénce in its economic performance. Although the basis model does
reflect fhe theory of storage, the actual basis residual model may differ

. substantially from the supply'of.storage models developed by Brennan and
Weymar. Market bias can clearly cause deviations ffom the‘storage curve.

This bias must be recognized as to its cause and. remedied if needed. For

the citrus contract, however, the freeze bias is a normal part of the anti-
cipatory activity of the market and does not necessitate corrective action. .

From a practical hedging standpoint the model provides useful guide-

lines for developing trading plans. In particular, the mérket does cover the
. " cost of storage and exceeds this cost substantiallyvduring_those periods where
~a positive market bias is_evident.‘_The modél-alsévsuggests that traders must
be prepared for basis shocks, especially during a freeze scare. The basis
can widen and this temporarily reduces basis gains from short hedging. Although

the analysis began with the first of each new crop season, a review of futures

prices one or two months prior to this date suggests that the short hedger
does have some flexibility in timing his positions and still capitalize on
the freeze bias.

" From a governmental perspective the empirical basis model supports the
_ A LA o ) . _

continuation of:this contract if the market's performance is to be judged by
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conformity with theory. Likewise, the results have at least indirect
implications for evaluating market manipulation on a large scale. Manipu-

lative praétices should visibly alter the basis performance relative to

the basis theory and those unique factors measured in the basis residual

: model.
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FOOTNOTES

Brennan suggests that risk is related to the stocks fhat must be
~stored. Generally, stocks in inventory will increase as prices increase,
thus telating risk to prices»is consistent with Brennan's risk mbdel using -
) Qt,(:; CkS . ‘ |
Inventories are usually expressed in weeks of supplies where It is
caléulated by dividing thé goods on hand at pefiod t by the total move-
ments of the previous season. Expressing inventories in weeks facilitates
comparing_segsonsleven ﬁhough total supplieé change. The normal inventory

is the average over the seasons for period t.

3c C o . : ' i
“Some confusion between month i and period t can occur. As shown in

figure 1 these time scales cover the same periods but have a different

reference point.
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