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1.INTRODUCTION 

Natural Thompson seedless raisins 
(NTS)are an importantCalifornia specialty 
crop. This naturally sun-dried product is 
unique on world markets. Distinctive fea-
tures of this industryinclude: 

*Raisin grapes are a perennial crop,so pro-
ductioninany year dependson deci-
sions madein earlier years. 

*TheThompsonseedlessgrapeisutilizedin 
three major outlets: fresh,crush,and 
dried.1 This flexibility has made it a 
populargrapefor Californiagrowers 
for over a century. 

*Thesun-drying methodofproducingNTS 
involves considerable weather risk. 
Although salvage techniques are 
improving,rain on the laid-out rai-
sins can severely reduce their value, 
particularly if cool weather follows 
therain.Occasionally,extremelyshort 
crops result(as in 1978), with very 
high prices for those NTS that are 
salable. 

*Unprocessed NTS raisins are storable for 
onetotwoyearswithnospecialtreat-
ment other than fumigation. This 
storability introduces the possibility 
ofstock holdingeither by growersor 
packers. 

*Nearly all NTS are produced within a 75 
mile radius of the city of Fresno, 
makingpossibletheeffectiveimplem-
entation of certain provisions of a 
marketingorder.(Foradiscussionof 
theeconomicand sociologicalcondi-
tions essential for accomplishing 
marketing order program objectives, 
see Farrell,1966) 

*Since 1949, the California raisin industry 
hasoperated underafederalmarket-
ingorder,implementingseveralpro-

visions authorized under the Agri-
culturalMarketingAgreementActof 
1937,including volume controlin an. 
attempt to stabilize prices and en-
hance grower returns. 

°Twentypercentor moreoftheNTScropis 
exported. The role of exports has 
changed over the last two decades 
frombeinga"noncompetitiveoutlet" 
for NTS diverted from the domestic 
market to one of crucial commercial 
importance to the industry. 

*Thereare21processor-packersinthestate's 
raisin industry,including one large 
cooperative,Sun-Maid,which repre-
sented about40percentofthe grow-
ers in the early 1980s and generally 
aboutone-halfofthe tonnage. Since 
1967,another40percentofthegrow-
ershasbelongedtoagrower-bargain-
ing cooperative,the Raisin Bargain-
ing Association (RBA). Thus, al-
though individual growers may be 
competitive price takers, above the 
farmlevelthestructureisimperfectly 
competitive. 

Inrecentyearstheindustryhasexpe-
rienced some severe economic shocks. In 
1983,the largest NTS crop of all time was 
delivered to packers: 347,943 short,sweat-
box tons. This compares with deliveries of 
74,410 tons in 1978, 263,108 tons in 1979, 
254,657 tons in 1980,224,463 tons in 1981, 
and205,700tonsin1982(Raisin Administra-
tive Committee). The directreason for this 
unprecedentedly large raisin crop was the 
wineries'dramaticallyreduced demandfor 
Thompsons for crushing. The Thompson 
seedlesssharewhichhadbeenrunning20to 
25percentofthetotalcrushfellto12percent 
in1983as wineriesfailed torenew contracts 

1.Asmall portion ofthe crop(from 1 to2percent)iscanned,mostlyin fruit cocktail. 
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with Thompson growers.2 
Grower's average returns for raisins 

were cutin halfin 1983,$590 per shortton, 
down from an average of $1204 for the 
previous four years (California Crop and 
LivestockReportingService,CCLRS,1984). 
Associated with reduced grower returns 
was a sharp drop in vineyard values: 
California'sraisingrapevineyardsfellfrom 
$10,840 per acre in 1982 to $6850 in 1984 
(U.S.Departmentof Agriculture,1984). 

The raisin industry made several re-
sponses to this crisis situation of the early 
1980s,including(a)anexportincentiveplan 
(EIP)whereby the export price was greatly 
reduced tobe morecompetitive withraisins 
from other producing countries on foreign 
markets;(b)aself-helpplan,theraisinincen-
tive disposal,wherebygrowersvolunteer to 
abort their crop byspur pruning,spraying, 
orvineremoval,andthenreceivecertificates 
for the previous year's reserve tonnage to 
sell to packers;(c)an inventory adjustment 
plan in 1984(only) whereby packers were 
given reserve tonnage at $100 per ton to 
blend with free tonnage already held, to 
lower the domestic price;and(d)the RBA's 
acceptancein1984ofafield priceof$700per 
ton—a little more than half its level of the 
previous several years. 

Large price-depressingNTSsupplies 
continued through the mid-1980s,but with 
sharplylower prices,new productdevelop-
ment,and very successful product promo-
tion,salesincreased athomeandabroadand 
the industry has begun to recover. In Sep-
tember 1988,the manager of the California 

Raisin Advisory Board remarked "Raisin 
sales have increased 50 percent in the last 
five years,doing especially well in institu-
tional/industrial(preparedfoods)andover-
seas markets"(Nef,1988). 

There have been several descriptive 
marketing studies of the early California 
raisin industry(Howard,circa 1920;Shear 
andHowe,1931;Watson,1940;Nelsen,1950). 
And Townshend-Zellner(1961,1962,1964) 
analyzed the first ten years of the federal 
raisin marketingorder—from 1949through 
1959. However,there has never been a de-
tailedquantitativeanalysisincorporatingthe 
uniquefeatures oftheNTSindustry. 

Thisstudyconstructsadynamicecon-
ometricmodeloftheCaliforniaraisinindus-
try which accounts for the interactions and 
feedbackeffectsamongsectorsoftheindus-
try: growers'raisin grapevine plantingand 
removaldecisions;growers'allocationofthe 
grape crop among alternative uses; RAC's 
division of the NTS crop into free and re-
serve tonnage; RBA's bargaining process 
withpackersforthefreetonnageprice;RAC's 
determination of reserve sales, especially 
exports;packer-processor f.o.b. price-estab-
lishment behavior; and domestic and for-
eign NTS demand. No econometric model 
canfully reflectallofthe complexitiesofthe 
economic processes it attempts to measure. 
The empirically estimated relationships fo-
cus on the major raisin price and quantity 
variables and the primary demand and 
supplyshifting variables. Theinfluences of 
omitted variables enter the model as unex-
plained random disturbances. Hence the 

2.TheSanJoaquin Valley bearing winegrape acreage doubled over the decadeofthe1970s; yieldsthere under 

irrigation were higher than in the traditional wine-growing regions of the state,magnifying theimpact ofthe 

increasedacreageontotalproduction.Further,muchofthisnewacreagewasinwinevarietiesdirectlycompeting 

withThompsonsforblendingingenericwines:FrenchColombard,CheninBlanc,andChardonnay.Andin1983, 

waschanged to require that75percentofa varietal winebe madefrom grapesofthatvariety—upfromthelaw 
51 percent—furtherreducing thedemand for Thompsonsfor blending. 

Thestrongdollarintheearly1980smadeforeign winescheaperto U.S.consumers;U.S.consumptionof 

foreign wineincreasedfrom8percentofthetotalwineconsumedto25percentin1983(Sun-MaidGrowers,1984). 

Whilesomeimported wine is of premium quality,much ofit is in direct price competition with California jug 

winesin which theThompson seedless hasbeen animportantingredient. 
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economicrelationships measured arein the marketingproblems,policies,andprograms; 
form of expected values within probability (3)the institutional setting of the industry; 
distributionsofactualvalues.Inthiscontext and (4)NTS on world markets. Section 3 
and with theselimitations,the modelis util- constructs a theoretical framework for the 
ized to evaluate the dynamic effects of industrymodel.Section4specifiesthemodel 
changesin exogenous variablessuch as cost empirically and presents the econometric 
of production or exchange rates, and the estimates. Section 5 constructs a dynamic 
probable effects of changes in marketing simulation modelfrom the econometric re-
order programs such as price blending to sultsand variousidentitiesandlinkingrela-
reduce export prices. tionships. Section6uses the model to ana-

Section2presentsadescriptionofthe lyze policy issues and to evaluate the dy-
industry,including(1)raisingrapeandNTS namic effects of changes in important ex-
production;(2)a brief review of U.S.raisin ogenousfactors:7 

2.DESCRIPTION OFTHE CALIFORNIA RAISININDUSTRY 

Production 
Figure 1A.Bearing Grape AcreageCalifornia's grapes are classifiedinto 

three groupsaccording to their mostsignifi- 400 
cant, but not exclusive use: table grapes, 
winegrapesandraisin grapes. Tablegrapes Wine Grapes 

representabout10percentofthestate'sgrape 300-

acreage, wine grapes about one-half, and 6 
raisin grapes,40 percent(CCLRS,California to Raisin Grapes

200-c)Grape Acreage, 1985). The share in wine c)c)
grapes increased dramatically in the late 
1970s(Figure 1). 100 

Raisingrapesarethemostversatileof 
the three types. Besides the portion of the Table Grapes 
crop thatis dried(the 1963-83 average is52 0 

percent),alargeshareiscrushed(36percent 1960 1965 1970 1975 1980 1985 1990 
average),from 10to11 percentis soldfresh, 
andfrom1 to2percentis canned(mostlyin Figure 1B.Nonbearing Grape Acreage 
fruitcocktail).Partlybecauseofthisversatil- 200 
ity,the raisin grape has been popular with 
growers. Since the mid-1960s,bearing acre- - Raisin Grapes 
age remained relatively steady at around -4- Wine Grapes 
250,000 acres; then favorable returns in the v, Table Grapes 
late 1970sencouraged plantings with asub-

100-sequent increase in bearing acreage in the 
1980s(Figure 1). 

Notallraisin grapegrowershavethe 
option to sellonthefresh market. For those 
raisin producerswhodochoosetoselltothe 
fresh market,the decision mustbe madein 0 
thespringwhenthe trellisstructuremustbe 1960 1965 1970 1975 1980 1985 1990 
changed to protect the fruit from the sun. 
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This costly procedure discouragesfrequent 
switching between the fresh and drying al-
ternatives. (In this report, therefore, the 
quantity of raisin grapes to fresh sales is 
treated asexogenous,asisthesmallamount 
thatis canned. Onlythe allocation between 
drying and selling for crush is modeled.) 

Over95percentofCalifornia's raisin 
grape acreage is in Thompson seedless,3 a 
thin-skinned white grape with high fruit-
sugar content. Of the portion of the 
Thompson crop that is dried,most is used 
fornaturalThompsonseedlessraisins(NTS), 
i.e., naturally dried in the sun. About 10 
percentofthecrop is artificially dehydrated 
forgoldenseedlessorsulfur-dippedseedless 
raisins. 

The drying outlet for raisin grapes 
requiresahighersugar-acidratiointhegrape 
than does the crush outlet(Renaud,1966). 
Theratioimprovesasthegrapesmature,but 
the time to araisin-quality ratio dependson 
theweather(numberofdegreedays).4 Then, 
theNTStonnagefrom grapeslaidinthesun 
dependson thesugar content,the tempera-
ture during thesun-drying period(the tem-
perature mustbe warm,butnotso hotthat 
the raisins dry too fast), whether or not it 
rainsontheraisins,and ifitrains,whatkind 
of weather follows the rain. Thus, NTS 
producersfaceatradeoffbetweenlettingthe 
grapes mature more, raising their sugar 
content butreducing the chances of a rain-

free sun-drying period.5 
When determining the best time to 

harvest,growersmustbesureenoughlabor 
is available. Bunches are cut by hand and 
laid on paper trays between the rows on 
carefullypreparedground;afterseveraldays 
theyareturnedbyhand.Whenthree-fourths 
dry,they are rolled in the paper into "bis-
cuits" to cure. During this curing period, 
furtherdryingtakesplaceandtheremaining 
moisture content is spread evenly through 
the raisins. 

According to industry sources,most 
NTSproducersmakeraisins year after year, 
but some part of the industry makes the 
allocation decisionbetweendryingand sell-
ingforcrush.Thesegrowersmustweighthe 
current winery offer againsta yetunknown 
raisin price at the end of the sun-drying 
period(Renaud,1966).6 

Raisin Marketing: A Historical Review 
MarketingproblemsintheCalifornia 

raisinindustry are not new. Howard(circa 
1920)describes the turbulent history of rai-
sin marketinginthelate1800sleading tothe 
formation ofalarge marketing cooperative, 
the California Associated Raisin Company 
(later Sun-Maid),in 1912: "Twenty years of 
bitter struggle, ceaseless agitation, failure, 
discouragement, associations, pools,raisin 
exchangesandforcedcombinations..."(p.1). 

3.Muscats,alarger grape than the Thompsonand with seeds,once represented about15 percent ofthe state's 
raisin-grapeacreage;itssharehasdeclined to about3percent(Nucktonand Johnston,1985);mostofthe muscat 
cropiscrushed. TheBlackCorinth,lessthan1 percentoftheacreage,isnativeto Greeceand producestheZante 
Currant,asmall,black,seedlessraisin usedinbakingfruitcakes,specialtybreadsand mincemeat(Crouse,1977). 
Thereisalso minoracreageinseveralotherraisin-grape varieties—Canner,Fiesta,andSultana.(TheThompson 
seedlessisknown as Sultana in Europe;the California Sultana isa smaller grape.) 

4.Forgrapes,thenumberofdaysthattheaveragetemperatureisabove50°F.timesaveragetemperatureless50, 
e.g.,ten days averaging60°is100degree days. 

5.One rain on the laid-out raisins can severely cut their value;a second rain can mean nearly complete loss, 
particularly ifcool weatherfollows the rain. Rain and cool weather also cause thesugar contentofgrapes still 
on the vine to drop,reducing their value asraisins. 

6.WhilemanytraditionalNTSproducersseldomselltocrush,newerproducersmaybemorelikelytodoso. For 
example,whenthe nextgeneration takesovera raisin operation,moreconsideration maybegiven to thecrush 
alternative. Also,newerraisin-grapevineyardsontheWestSideoftheSanJoaquinValley,thatwereplanted after 
the State Water Project deliveriesbegan,are apparently more likely to use the crush outlet. 
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Cooperationwasseenasaremedyfor 
the strong tendency for growers to "stam-
pede"—torush tosell theircrop assoonasit 
was dried, with the result that the entire 
output was dumped on the market at once 
(p.25). Campaignswereeventuallysuccess-
ful: By the 1920sSun-Maid controlledfrom 
85to95percentoftheindustry.However,in 
1923Sun-Maid was charged with violation 
oftheSherman Anti-TrustActandreorgan-
ized(Nelsen,1950). Sun-Maid relinquished 
its near-monopoly control,retaining about 
35 to 40 percent of the growers; a share it 
maintains to this day. Marketing problems 
persisted. Shear and Howe(1931)wrote of 
the 1920s: 

Within a decade California 
raisin production has nearly 
doubled. As a consequence 
the industry has experienced 
drasticpricedeclines.Produc-
tion averaged about 285,000 
tons during the years 1926, 
1927,and1928,orover100,000 
tons more than the average at 
the close ofthe War. 

In spite of the greater decline 
in prices and the diversion of 
considerable tonnage into 
byproducts (alcohol, syrup, 
andstockfeed),theSeptember 
1 raisin carryover in the state 
has been in the neighborhood 
of100,000tonsfor thelastfour 
years. Prices have not been 
lowenoughsince1920tomove 
all of the available supply for 
any crop year into consump-
tion. 

Shear and Howe's objective was to 
help the industry make better judgments 
aboutthe price at which any given tonnage 
maybeexpectedtosellduringthecrop year. 
From free hand regressions between 

domestic sales and f.o.b. rail prices, they 
found that the domestic demand for raisins 
wasinelastic,varyingfrom about0.3 to 0.4. 
Theyconcludedthat(pp.74-5):"Largecrops 
of raisins are, therefore,extremely serious, 
since prices mustbesetverylowin order to 
move them into consumption and growers 
receive very much less for large crops than 
from smallones." 

Watson(1940)examined various rai-
sinmarketingcontrolprogramsofthe1930s. 
The problem with most attempts was their 
voluntarynature.WritingabouttheCalifor-
nia RaisinPoolof1930: 

Pricesweremuchincreasedby 
theRaisinPoolandbytheshort 
crop in 1931,but growers be-
camerestlessasitbecameplain 
that the producers remaining 
outside the Pool were getting 
the benefits ofthe effort with-
out paying their share of the 
cost,and the Pool ceased op-
eration in 1932. 

Twotypesofsurpluswereseeninthe 
raisin industry: (1)seasonal surplus which 
requires a "merchandizing pool" that 
proratessalesovertheseasonand(2)annual 
surplus carried over from one year to the 
next,representing an excess of production 
over whatis normally sold. The California 
Agricultural Prorate Act of 1933,amended 
several times,set up machinery whereby a 
majority could compelthe rest to cooperate 
indisposingofeithertypeofsurplus(Watson, 
p. 11). There was a strong campaign and 
prorate wasimplemented in 1938,butthere 
wasconsiderableopposition to disposingof 
annualsurplus that wasnotto be marketed 
in any form that would directly compete 
with "free tonnage." 

Nelsen (1950) pointed to the differ-
ence between chronic surplus which"must 
eventually be reduced by removing vines" 
and episodicsurplus with theneedforsome 
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sort of regulation of shipments to promote 
"orderly" marketing. Nelsen examined the 
various market control schemes for the in-
dustrybetween1930and 1950. During10of 
these20years,therewassomesortofcontrol 
program operating,each an attemptto deal 
with surplus of one type or the other. The 
final program ofthe six thatNelsenstudied 
established afederalmarketingorderunder 
the Agricultural Marketing Agreement Act 
of 1937. The program was called the"dual 
plan of1949"in that it created two pools: a 
reserve poolfrom which raisins could come 
to commercial trade channels later in the 
marketing season (prorate) and a surplus 
poolfrom which raisins would be disposed 
ofin noncompetitive outlets. 

At the time the federal marketing 
order was enacted soon after the close of 
World WarII,the California raisinindustry 
wasinaseriousstateofoverproductiondue 
to the curtailment of the wartime raisin-
buying program for distribution to armed 
forces and in Europe.7 The marketing order 
established in1949is essentially thesameas 
the order currently in effect, though some 
provisions have been altered as needs 
changed. 

Townshend-Zellner(TZ 1961, 1964) 
whoanalyzed thefirst10 yearsoftheopera-
tion ofthe marketingorder wrote thatithad 
improved the position of raisin producers 
and"createdanindustryorganizationthatis 
stable,enduring,andcapableofprogressive 
developmentandadapdon"(1964,p.1). The 
industry moved from (1) a high-cost pro-
gram of massive governmentsubsidies to a 
long-term,two-price(domestic-export)pro-
gram,(2)from a program operated entirely 
by the government to a self-help program, 
and(3)from an unregulated and unorgan-
ized market structure to regulated market-

ingin accordance with new rules(p.1). 
The common conception among 

economistsis thatincreased economicprof-
its from such market control programs are 
only temporary because they attract new 
(less efficient) producers to enter (see for 
example, Farrell, 1966; Berck and Perloff, 
1985). The additional output is thought to 
drive down prices and economic profits are 
soon dissipated for all in the industry. 
However,TZ observed that in spite of the 
factthatthe grossreturn to raisin producers 
hadbeenraisedsubstantiallyrelativetothose 
in the crush outlet,the tonnage dried actu-
ally decreased. TZ offered several reasons 
forthisseeminglyperversesupplyresponse. 
It could be that most entry occurred after 
TZ'sstudy(seetheincreaseinbearingraisin 
grapeacreagein theearly1960sinFigure 1). 
Oritcouldbethatthegeographicallimitson 
the area ideal for sun-dried raisin produc-
tion discourage entry.8 

Pritchard (1964) of the U.S. Depart-
mentofAgriculture alsostudied thefederal 
raisin marketing order and concurred with 
TZ that valuable economic benefits had ac-
cruedtoraisinproducersfromtheorderand 
thatpackersalsobenefitedfrom widergross 
margins. Pritchard made several recom-
mendations for revision of and simplifica-
tion ofthe order's provisions(p.v): 

*Establish the free tonnage allocation each 
year in actual tons,rather than on a 
percentage basis, based on packers' 
free tonnage salesin recent years. 

*EstablishthisfreetonnagebyaboutAugust 
1strather than waiting until October 
when the crop is delivered. 

*Abolish the two-pool system; allow the 
surplus pool to simply be the differ-
encebetween deliveriesandfreeton-
nage. 

7.DuringWorld WarIIthere wasalaw thatnoThompsonseedlessgrapecould becrushedfor wine;raisinswere 
needed for the war effort. The governmentbought300,000tonsof raisins annually. 

8.All NTSare produced within a 75 mile radius ofFresno. Areasboth further south and further north have a 
higher probability ofearlyfall storms thatcan ruin a laid-out raisin crop. 

6 



 

These recommendations were 
adopted by the federal marketing order's 
RaisinAdministrativeCommittee(RAC).In 
1967thetwo-poolsystemwasabolished. All 
NTS not declared as free tonnage become 
partofone reserve pool. 

TheInstitutional Setting of the Industry 
The California raisin industry has a 

numberofimportantinstitutions,including 
federal and state marketing orders,a large 
grower-processor cooperative,and a grow-
ers'cooperative bargaining association. 

The Federal Marketing Order 
The volume control provision of the 

federal marketing order combines prorate 
and surplus controlin an attemptto handle 
both seasonal and interseasonal surplus. 
AboutAugust1st,theRACmeets to decide 
on the amount of the upcoming crop to 
declare as free tonnage. Only free tonnage 
can be marketed on the domestic market. 
The RAC administers the reserve tonnage 
whichis delivered to packers'doorsbutstill 
owned by growers.9 Besides the initially 
declared free tonnage, packers may buy 
additional tonnage for free use from the 
reserve, according to certain rules that at-
temptto prorateshipmentsduringthe mar-
keting year. TheRACattemptstodisposeof 
the rest(surplus disposal). 

Until 1977,most of the reserve pool 
was exported at prices considerably lower 
than those on the domestic market. Other 
uses ofthe reserveinclude the schoollunch 
program,P.L.480exports,sales to wineries 
for distilling purposes,charities,cattlefeed, 
and other government purchases. In 1977 
and after, because of favorable markets 
abroad,exports were considered free ton-
nageshipments.Accordingly,theinitialfree 
tonnage wassetsomewhathigher. 

Besidesvolumecontrol,theRACalso 

administers quality control and inspection 
provisions. 

The State Marketing Order 
The raisin industry is also under a 

state marketing order which implements 
research and product promotion. The ge-
neric advertising campaign sponsored by 
theRaisin AdvisoryBoardhasbeen particu-
larly activeinthemid-1980s. Thestateorder 
also provides for volume control, but this 
provision has never beenimplemented. 

Sun-Maid Growers 
Sun-Maidisalargegrower-processor 

cooperative representing 40 percent of the 
growersintheearly1980sandoverone-half 
of the tonnage. Member patronage returns 
arefromboththefarmand wholesalelevels. 
While Sun-Maid is the industry leader, it 
must abide by the marketing order provi-
sions. Sun-Maid representatives sit on the 
RACand vote as a blockfor their members. 

In 1980,Sun-Maid joined with other 
processor cooperatives—Diamond Walnut, 
ValleyFig,andSunsweetPrunes—toform a 
largemarketingcooperative,Sun-Diamond. 
Together they enjoy economies in nation-
wide transportation and promotion. 

The Raisin Bargaining Association 
Organized in 1967, the Raisin Bar-

gaining Association(RBA)is a cooperative 
which bargains with packers for the field 
price of the RAC-declared free tonnage. 
Given thestructure oftheindustry,the bar-
gainingprocessessentiallyestablishesafloor 
forthefield priceforallgrowerseventhough 
only about40 percentbelong toRBA. 

Additionalpackerpurchasesfromthe 
reservepoolforfreetonnageshipmentsmust 
be atthe bargained-forfree tonnage price— 
or more,to coverinterestand storage as the 
marketing season progresses. 

9.Reserve tonnage remains in sweatbox containers in the packers' yards,covered with tarps and fumigated 
periodically. 
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NTSon World Markets 
California ranks first in world raisin 

production, drying 304.2 thousand metric 
tons in 1984,314.7 in 1985,and 205.8(pre-
liminary)in1986(Federal-StateMarketNews 
Service,MNS,Dec.12,1986). Thenextlarg-
est producersin1986 wereTurkey with 100 
thousandtonsandGreecewith73thousand. 
In addition, Greece produces and exports 
substantial tonnage of currants. Australia, 
Iran,Afghanistan,andSouth Africa are also 
major raisin producers. 

Californiaranked third in tonnagein 
world trade of raisins and currants in 1985 
with a 16 percent share (U.N. Food and 
Agriculture Organization, FAO, 1985). 
Counting currant exports, Greece ranked 
first with about23 percent of the total,fol-
lowed byTurkey with21 percent. Australia 
had almosta15 percentshare;Afghanistan, 
12percent;South Africa,5percent. 

The U.S. productis unique in world 
trade. Exceptfor afew thousand tonsfrom 
South Africa and recently somefrom Mex-
ico,the only natural sun-dried raisin is the 
CaliforniaNTS.WhiletheSultanagrape,the 
most important grape everywhere for rai-
sins,is identical to the Thompson seedless, 
theNTSdryingprocessis differentfromthat 
used,forexample,inGreeceorTurkey.Most 
raisinsinthesecountriesaredippedinsulfur 
right after harvest to shorten the time re-
quired for drying. Once dipped they may 
eitherbedriedinthesunorartificiallydehy-
drated. The resulting productis softer and 
lighterincolorthanNTS.Consumersworld-
wide view NTS and other raisins as close 

substitutes,butas distinct products. 
World tradein raisins(and currants) 

has grown gradually from an average of 
270,000 metric tons in the 1950s to over 
400,000metrictonsinthe1980s(U.S.Depart-
ment of Agriculture, Foreign Agricultural 
Service, FAS,1984; and FAO,1985). The 
European Economic Community(EEC) is 
the largest importer of raisins with Greece 
andTurkeyprovidingabout60percentofits 
supply. Since Greece's entry to theEEC in 
1981,an increasing portion of Greek raisin 
exportshasbeendirectedtotheEEC.Among 
non-EEC European countries,Sweden and 
Norwayarethemostimportantimportersof 
California's NTS. 

TheSovietUnionandEasternEurope 
comprisethesecondlargestimportingblock 
with Afghanistan providing most of the 
supply(FAS,1984). BeforeGreecejoinedthe 
EEC,alargeportionofGreekraisins wentto 
theeasternblock.TheUnitedStatesdoesnot 
exportraisins to this area ofthe world. 

The United States has consistently 
beentheleadingsuppliertoJapan,andJapan 
has and continues to be the largest single-
countryimporter ofU.S.raisins. Exports to 
otherPacificnations,particularly to Taiwan 
and Korea, have increased, stimulated 
recentlybyFAS'sTargetedExportAssistance 
program created by the 1985farm bill. 

Canadaisanotherimportantcustomer 
forU.S.raisins;however,Australiaprovides 
nearly one-half of Canada's raisin imports; 
theUnitedStates,onlyaboutone-third(FAS, 
1984). TheRACconsidersCanadaaspartof 
the domestic market. 
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3.FRAMEWORKFORTHE CALIFORNIA RAISIN MODEL 

Introduction 
The model of the California raisin 

industry at the farm and f.o.b. levels in-
volves four structural blocks of behavioral 
equations reflecting distinct levels of deci-
sion making. SeeFigure 2. 

Thefirstblockmodelsgrowers'raisin 
grape vine planting and removal 
decisions and the resulting bearing 
acreageand raisin grape production. 

The second block explains growers' 
allocation ofraisin grape production 
between drying and crushing after 
the quantities to the fresh and can-
ningoutletshavebeensubtractedout 
exogenously. Mostof the allocation 
to dryisfor NaturalThompsonseed-
less raisins(NTS). 

III. The third block considers(1)the Rai-
sin Administrative Committee's 
(RAC)allocationofNTSbetweenfree 
tonnageand the reserve pooland(2) 
growers' bargaining, through the 
Raisin Bargaining Association, with 
packers for the field price for free 
tonnage. 

IV. The final large block consists of(1) 
packer-processor f.o.b. price-estab-
lishment behavior, (2) domestic 
demandfor packaged and bulkNTS, 
(3)RAC'sdeterminationofthegrow-
ers' price for NTS exports, (4) the 
resulting f.o.b. export price,and (5) 
demandforNTSbymajorimporters. 

The modelis block recursive,with a 
number of feedback loops. For example, 
productionin blockIis predetermined with 
respecttotheallocationdecisionsinblocksII 
andIIIand thepricing decisionsinblockIV. 
Theassociated returns to growersinfluence 
their vine planting(and removal)decisions 
which later affect production,and so on. 

I.Raisin Grape Producers' 
SupplyResponse 

Theannualoutputofraisin grapes is 
determined by the raisin grape acreage and 
yields which are mainly influenced by ran-
domnaturalfactorsand theagedistribution 
of vines. The acreage and age composition 
are determined by the pasthistory ofplant-
ingsandremovals. Hence,to modelsupply 
response we need to model planting and 
removal decisions. The theoretical frame-
workformulated and elaborated byFrench 
and Matthews(1971),Minami,French,and 
King(1979),and French,King,and Minami 
(FKM,1985)servesasthebasisforspecifying 
theplantingandremovalfunctionsforraisin 
grapes. 

Plantings 
InFKM'smodel,new plantings were 

determined by expected returns for the 
commodity over its expected life, expected 
futurereturnsforalternativecrops,theexist-
ingtotalareainthecrop(lessremovalsfrom 
the previous year's acreage),and a variable 
to account for changes in perceived risk. 
Expected long-run returns were expressed 
as functions of past average price and cost 
experienceandameasureofpotentialfuture 
competing production from existing acre-
age.1° 

10.TheFKM modelassumesrationalbehaviorinthesense thatgrowersprojectfutureeconomicconditions,but 
notin the strict sense of Muth's(1961)rational expectations model. Muth's modelassumesexpectations to be 
consistent with the equilibrium predictions of the supply-demand structure of the industry. But this requires 
growerstoforecastoverlongperiodsboththesupply-demandstructureandthevariableswhichcauseitto shift. 
TheFKM modelassumesless sophisticated processing ofeconomicinformationin makinglong-run decisions. 
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Figure 2.The California RaisinIndustry 

I.Production ofRaisin-type Grapes 

Plantings Removals Bearing Acreage Yield 

Raisin-GrapeProduction(QRG) 

II. Allocation ofRaisin-type Grapes 

NTSdelivered, Othertypesof Crush, Fresh, Canning, 
DEL raisins QC QF QCAN 

-

Factors affectingRaisin Adm. 
allocationCommittee 
decision 

' 
IIIA.Allocation ofNTS Deliveries IIIB.FreeTonnage Price 

Reserve pool Free tonnage Growersand packersPackers'Packers' RAC- bargaining for theRReserve beginningCarryin purchases declared field price,tonnagereserve, t 
from reserve free tonnage, stocks, PFDBGSTKCI QFR 

IV.Demand and Pricing Decisions 

Packers 40 Costs Export price4$11---RAC policy 

Domestic pricesforPackaged and Bulk NTS, Demand forNTSin variousimporting 
PPD andPBD countries 

Demand forPackaged and Bulk NTS 

Income,population,prices of Income,population,exchange rates,duties, 
substitutes and complements transportation costs,pricesof substitutes 

Since raisin grapes may be dried, moved soon,potentialfuture production is 
crushed,or sold fresh, expected future re- reduced. Detailed data pertaining to agesof 
turnsarebasedonpastreturnsfrom allthree vineyards are not available. However,the 
outlets. Potential future production of a ratioofnonbearingtobearingacreage,which 
perennial crop is related to the current age iscomputable,providesaroughindicatorof 
distributionofplants. Ifmostoftheexisting age distribution,with alarger ratio indicat-
acreage is relatively young, the potential ing the existence of more young acreage. 
future production is high; if much of the With these considerations,the plant-
existing acreage is old and likely to be re- ingfunction is specified generally as: 
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(1)PLANT,=f(RR„RC,,RF,,RA„ 
VRET„PNB„TNA„GPL,) 

wherePLANTisnewplantings;RR,RC,and 
RF are past average net returns for raisin 
grapes dried,crushed,and soldfresh;RAis 
ameasureofpastaveragereturnstoalterna-
tive crops;VRET is the variance of past re-
turnsasameasureofrisk;PNBisthepropor-
tion of total acres classed as nonbearing; 
TNA is total netacresin year t-1.(total acres 
less removals after harvest), entered as a 
measure of the effect of industry size on 
plantings;and GPL is a general price level 
measure.Thespecificmeasuresofthereturn 
and risk variables are discussed with the 
presentation of empirical estimates in Sec-
tion 4. 

Removals 
Removalratesaredeterminedmainly 

byexpectationsconcerningtheproductivity 
of the vines,which varies with age,and by 
naturalfactorssuchasdiseases.FKMfound 
that for cling peaches, removals are also 
affected bycurrentreturns(whichinfluence 
expectations a year ahead). Ifthey are high, 
removals may be delayed;iflow,they may 
be accelerated. 

The removal model for raisin grape 
vines differs from the FKM model in two 
important ways. First, data pertaining to 
removals by age class are not available for 
grapesso the model deals only with aggre-
gate removals. Second,raisin grape vines, 
given proper cultural attention,enjoy con-. 
siderable longevity in productivity,so an-
nual removals may be relatively small and 
thus less affected by variations in returns. 
Further,therelevantprofitexpectation may 
pertaintoarelativelyshortperiodandhence 
maybe based on a differentinformation set 
than plantings. 

With these considerations,removals 
are expressed as: 

(2)RIVIVL,=f(RR,',RC:,RF,', GPL,) 

where RMVL is the acreage removed after 
harvest in t, BA is bearing acres, and the 
primes (') on the average return measures 
are to reflect the possibility that because 
removals have immediate market effects, 
theymaybeinfluencedbydifferentaverage 
returns than are plantings. Removalsfrom 
nonbearing acreage areassumed negligible. 

Bearing Acreage and Raisin Grape 
Production 

Bearingacreageinyeartisdefined as: 

BA,=BA i+a•PLANT,_k-RMVL,4 

whereBA is bearing acreage,a is a number 
less than but close to 1.0 to accountfor any 
plantingsremovedpriortoreachingbearing 
age,PLANTisnew plantings,andkis three 
since it takes three yearsfor raisin grapes to 
reachbearingage.Totalproductionofraisin 
grapes(QRG,)is given by the identity: 

QRG,=BA,•YIELD,. 

(In the stochastic model,the disturbance 
termsforQRG willbe multiplicative and 
complex.) 

II. Growers'Allocation Between Drying 
and Selling for Crush 

As noted previously, raisin grape 
productionmaybedriedforraisins,crushed 
for wine,or sold fresh. A switch to fresh 
from raisin productionisacostly procedure 
involving retrellising the vines. Although 
long-term expectations may cause some 
acreage to shift over to fresh production (if 
otherconditionssuchassoilandlocationare 
right), fresh market tonnage (QF) will be 
treated as exogenous and subtracted from 
QRG,as will the small amount that goes to 
the cannery outlet(QCAN). Thus,Q,the 
raisin-grapetonnagetobeallocatedbetween 
makingraisins and selling to the wineryfor 
crush is given by theidentity: 
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Qt=QRGJQF,-QCANt. 

Atthe time whenQis to be allocated 
between drying and crushing, the current 
winery price offers for raisin grapes are 
known. The desired quantity dried, QRd 
maybebased largely on growers'expected 
net returns to raisins later in t(Re)and 
current netreturns to the crush outlet(RC), 
where the netreturns are,in both cases,the 
respective prices less harvesting and han-
dling costs. Thus,the desired quantity allo-
cated to raisins maybespecified as: 

(3a)QRdt=f(RRe„RC„Q„GPL,) 

where GPLis a pricelevel measure. 
In a perfectly competitive market, 

growers would allocate between dry and 
crush until the expected net raisin return, 
FR,equals the current net crush return. 
However,there may be quality differences 
between grapes going to the two outlets so 
observed prices may never be equated. 
Further, contracts with raisin packers and 
with wineries affect the aggregate outcome 
as do habit,inertia,and other frictions. The 
relationship between the desired quantity 
laid to raisins,QRd,and the actual quantity, 
QR,is thereforeformulated as a partial ad-
justmentmodel(Nerlove,1958). Thatis,the 
aggregatequantitydriedin year t,QR„equals 
the quantity dried the previous year,QIZt_i, 
plussomeportionofthe differencebetween 
the desired quantity dried in t and actual 
quantity dried in t-1: 

QR,=-QR i+a•(QRdt-QR,4). 

Substituting for QRd,from (3a) into (3b) 
yields: 

(3c)QR,=(1-a)•QR,_1+a• 
f(RRet RC„Q„ 

On a hypothesis similar to that used 
intheplantingsandremovalsfunctions,that 

theexperienceofnetreturns-to-raisinsinthe 
recent past(RR")is closely related to the 
unobservableexpectationsvariable(RRe),the 
allocation decision may be specified using 
(3c)as: 

(3)QR,--= f(RIZ"„RC„Q„QR 1,GPL,). 

The quantity crushed(QC)is deter-
mined residually as an identity: 

QC,=Qt-QR,. 

Thecurrentnetreturntoraisingrapes 
on the crush market,RC,depends on the 
quantity of raisin grapes going to crush in 
year t(QC),and numerousother factors af-
fecting the wine market(Z),to be discussed 
more fully with the empirical analysis in 
Section 4. 

(4)RCt=f(QC„Z„ 

Thetonnageofraisinsproducedfrom 
QR depends on various stochastic factors, 
including the maturity of the grapes at the 
timeofthe decision,i.e.,theirsugarcontent, 
and,for the sun-dried raisins, the weather 
during the drying period. Also,not all rai-
sins are NTS. Therelationship between the 
wet tonnage allocated for raisins,QR,and 
NTS delivered at packers' doors, DEL,is 
specified as: 

.(QR/DR) 

where II is the proportion of the total raisin 
crop thatis NTSand DRis the drying ratio. 
Historically, about 85 percent of the total 
raisin crop has been NTS;the balance con-
sists of Muscats,Zante Currants,other rai-
sin-grape varieties, and other Thompson 
seedless raisins, e.g., goldens and dipped. 
The historic drying ratio averages about4.0 
with variations due to stochasticfactors. 
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III. Allocation of NTSBetween Free and tiallyaccordingtoitems(1)through(9)above.
Reserve Tonnage and Grower-Packer Hence,itis necessarytoformulateastochas-
Bargainingfor the Free Tonnage Price tic equation to modelRACbehavior. 

Factors important in setting QFR
Free Tonnage should be the previous year's free tonnage

The RAC determines how much of shipments and f.o.b.prices,(FSHIP,4)and
NTS deliveries in year t,DEL, is to be de- (PF013„),respectively;the crop size(DEL,);
claredfreetonnage(QFR),andhow muchis and stocks, including the beginning free
to besetaside asreserve tonnage. Themar- tonnagein packers'hands(BGSTK)and the
keting order section 989.54 lists the factors size of the carryin reserve, still owned by
thatshouldbereviewedbytheRACinestab- growers,administered by theRAC(CI).
lishing the marketing policy for the year to With all other factors constant, in-
submittotheSecretaryofAgriculture.These creasedshipmentsin t-1 would callfor more
are:(1)the estimated tonnage held by pro- freetonnage,aswouldhigherf.o.b.prices;if
ducers,handlers and theRACat the begin- shipments increase with constant price, a
ning of the crop year,(2)the expected gen- shiftindemandisindicated(andviceversa),
eralqualityandanyneeded modificationsin. soalargerQFRwouldbeestablished.Begin-
the minimum grade standards,(3)the esti- ning stocks reported by packers(BGSTK)
mated tonnage of standard and off-grade would be expected to have an inverse rela-
raisins that will be produced,(4) the esti- tionship with QFR; that is, the more free
mated trade demand for raisins in free ton- tonnage stocks that packers already hold,
nageoutlets,(5)theestimated desirable car- the less they want to buy; further, if it is
ryoutat theend ofthe yearforfree tonnage known that packers are holding consider-
and,ifapplicable,forreservetonnage,(6)the able free tonnage as stocks, the RAC will
estimated market requirements for raisins tend to declare a lower initial free tonnage
outsidefreetonnageoutlets,consideringthe percentage. Other supply, however, i.e.,
world raisin supply and demand situation, DEL and CI,would be expected to have a
(7) current prices being received and the positiverelationship withQFR.Ifthecropis
probable general level of prices to be re- large,theRAC might want to have a larger
ceived for raisins by producers and han- tonnage declared free to be purchased by
dlers,(8) the trend and level of consumer packers.
income,and(9)any other pertinentfactors In the mid-1970s the exportsituation
bearing on the marketing of such raisins becameveryfavorable,partlyduetoaweak-
includingthesupplyanddemandofvarietal ening dollar. As a result,in 1977,the RAC
types. changed its policy from treating exports

Sincethemid-1970stheRAChasused largelyasdistresssalesfromthereservepool
aplan wherebyQFRequals90percentofthe atreducedprices(exceptinshort-crop years)
previous year's shipments in free tonnage to regardingthem asfree tonnage to besold
outlets plus an adjustment factor based on in commercial trade channels equivalent to
(1)freetonnageinpackers'handsand(2)the the domestic market. To model this shift,a
"desiredfreetonnagecarryout." Whilethis variable(X)wascreated whichhasavalueof
sounds as if QFR could be calculated by zerofrom1963-76;thereafteritequalslagged
formula,eithertheadjustmentfactorand/or totalexports(QXT 1). Thisassumesnotonly
the 90 percent apparently varies substan-

11.Thisdesired free tonnagecarryoutwassetat20,000shortsweatboxtonsfrom 1963-1975exceptfor theshort-
crop year 1972 when it was lowered to 15,000 tons. After 1976 all exports were considered free tonnage;
accordingly,the desired free tonnage carryout wasraised to 35,000tons. 
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thattheleveloffreetonnage(QFR)increases 
underthenew policy,butalso it varies with 
the volume ofexports. 

The free tonnage equation(QFR)is 
specified as: 

(5)QFIZt=f(FSHIPt_i,PFOBt_i,DEL,I 
BGSTK,t CI,I X,t GPL,) 

where the variable are defined above,and 
GPLis a general price level measure. 

Free Tonnage Price 
If raisins were purchased under 

competitive conditions,farmers would face 
packers'derived demand for theraw prod-
uct,andthefreetonnageprice(PF)wouldbe 
determined by the intersection ofQFR and 
this demand curve. Butwith California rai-
sins, the growers' bargaining association 
bargainswithpackersforPF;thisbargaining 
process effectively determines the free ton-
nage price for the entire industry.12 The 
bargainingsituationimpliesimperfectcom-
petitiononboththebuyers'andsellers'sides, 
so as in the case of a bilateral monopoly, 
priceis determined onlywithinsomerange, 
not by the intersection of supply and de-
mand.However,thebargainingrangeitself 
may vary with supply and demand factors, 
and the location of price within the range 
dependson therelative bargainingstrength 
ofthe partiesinvolved and their bargaining 
strategies. 

French(1987)developed a model to 
predict the price outcome of bargaining for 
processed fruit and vegetables, which he 
applied to the cling peach industry. He 
noted that the price-predicting equation 
includes "essentially the same variables as 
wouldbeincluded under theassumptionof 
perfect competition" (p. 26). Following 

12. Final returns to Sun-Maid members depend on 

French, the free tonnage price predicting 
equation is specified as: 

(6)PFt=f(PF013,..1,PC,4, 

(SUPPLY-QFR),POP,,X,t GPL) 

wherePFis thefree tonnage price;PFOBis 
thef.o.b.price;PCis packers'nonfruitproc-
essing cost;QFR is free tonnage;SUPPLY-
QFRis allothersupply;13POPis population; 
X is the same variable as is used in (5) to 
reflect the RAC's change in export policy; 
and GPL is a general price level measure. 
Lagged prices and costs reflectthe previous 
year'sprofitexperienceofpackers.Increased 
price and reduced costarelikely toincrease 
processor raw product demand. Increased 
supply in the form of larger free tonnage 
(QFR)andothersupply(SUPPLY-QFR)may 

be expected to reduce PF,but the effect of 
free tonnagesuppliesonPFmaydifferfrom 

the effectofothersupplies—hence they en-
ter as separate variables. Population enters 
as anindicator ofa changein the size ofthe 
market,with quantities expressed as ratios 
to population. Since shipments to Canada 
are considered part of the domestic market 
by the RAC,the population variable,POP, 
includestheU.S.andCanadianpopulations. 
The variable,X,defined previously,is a re-
flection ofincreased demandfor exports. It 
would therefore be expected to relate posi-
tively to the negotiated free tonnage price. 

Stocks 
Stocksin packers'handsatthebegin-

ning ofthe marketing year are the totalfree 
tonnage supply in the previous year minus 
freetonnageshipmentsinthepreviousyear: 

BGSTIS=QPR,4+BGSTKt_1-FSHIP,4. 

patronage refunds based on profits from processing and 

wholesaleshipments. However,theinitialSun-Maid priceto membersforfreetonnageapparentlyisinfluenced 

by the bargained-for price,PF. 

13.Totalsupplyis deliveries plus both types ofstocks: SUPPLY=DEL+BGSTK+CI. 
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Forreasonsnotentirelyclear,thetotal 
beginningstocks reported by packersin year 
t has differed from the accounting identity 
values calculated by subtracting free ton-
nage sales in t-1 from thefree tonnage sup-
ply in t-1. Factors thought to cause these 
discrepancies include(1)the possibility of 
counting some stocks committed for ship-
ment as stocks on hand,(2) variations in 
packer accounting practices,(3)occasional 
inclusion(during short-crop years)of non-
NTSraisinsinreported shipments,and(4)a 
shiftinthecrop yearin1975fromSeptember 
1-August31toAugust1-July31,yetcontinu-
ing to record packers' reported beginning 
stocks as of September 1st. Whatever the 
reasons,it is reported rather than calculated 
stocksthatareobservedandusedbypackers 
in planning price strategies. Reported be--
ginning stocks are related to the unobserv-
able actualstocksbyregressingonreported 
stocks, the variables that enter the stock 
identity: 

(7)BGSTIS=f(QFR,4,BGSTIci,FSHIP,4) 

where,for convenience, BGSTIS hereafter 
refers toreported stocks. QFIZt_iislaggedfree 
tonnage,BGSTIcislagged reported begin-
ning stocks,and FSHIP,4is lagged free ton-
nageshipments. 

The quantity carried in as grower-
ownedreserve,CI„isdetermined residually 
from supply and utilization of the reserve 
pool in t-1: the reserve supply (deliveries 
plus growers' carryin minus packers' free 
tonnage purchases)minus reserve tonnage 
exports(QXR)and all other uses of the re-
serve poolin year t-1(OTHER): 

QXR,4-0THERt_1. 

Other uses ofthe reserve poolinclude sales 
to wineriesfor alcohol manufacture,PL-480 

exports,governmentpurchasesfortheschool 
lunch and other programs, sales for feed, 
shrinkage,etc. Therulesfollowed in deter-
miningthequantityofraisinsexportedfrom 
reservetonnage,QXR,havevariedovertime 
withchangesinRACpolicy. Themethod of 
approximating the RAC decisions is de-
scribed with the presentation of the com-
plete industry simulation model. 

IV. Domestic and Foreign Demandfor 
NTSand Pricing Decisions 
Raisinpacker-processorsfacedemand 

functions for their products derived from 
the retail sales level and ultimately from 
individual consumers' demand. Consum-
ers at home and abroad purchase NTS for 
direct consumption and home baking or in 
various ready-made products, especially 
bakery goods and cereals. Accordingly,at 
the packer-processor level the homogene-
ous farm-level product is differentiated by 
marketing outlets. The two mainforms are 
consumerretailpackagesandbulkpack;the 
three main markets are domestic packaged 
sales,domestic industrial uses (i.e., bakers, 
cereal manufacturers, confectioners), and 
foreign sales which can be separated into 
individual demand functions by the major 
raisin importing countries. 

The21-packerCaliforniaraisinindus-
tryis dominatedbySun-Maid,alargecoop-
erative whichin theearly1980srepresented 
40percentofthegrowersandhandledabout 
half of the total sales.14 Sales are to a large 
numberofdomesticandforeignconsumers. 
It seems reasonable, therefore, to assume 
some sort of oligopolistic behavior,such as 
price leadership, rather than price taking. 
Packers attempt to establish prices so as to 
cover their costsandreturnthem thelargest 
margin they can reasonably expect, given 
the current supply and demand situation 
and their knowledge of past relationships. 

14.In1980,Sun-Maid sales were47percentoftotalindustrysales,includingexports;in1981,50percent;in1982, 
52percent;and in 1983,44 percent(Sun-Diamond annual reportsand RACMarketing Policy reports). 
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Quantitiesnotsoldatthesetpricearecarried 
over asinventory to the nextseason. 

Afew quotationsfrom the American 
Institute ofFood Distribution,Food Institute 
Report lend support to the price-setting 
hypothesis: 

September11,1976:"Nonew 
pricing as yet reported on 
Naturals and there is not ex-
pected to be any until the 
grower bargaining assocation 
announces a raw fruit price 
agreementwith packers." 

October 23,1976: "Such vari-
ations (in price) seem to be 
caused by the uncertainty on 
what packers' costs will be, 
including reconditioning, 
handling,and how much ton-
nagewillactuallybereceived." 

October8,1977: "Some pack-
ers are waiting to see how ac-
tual tonnage materializes be-
fore naming prices." 

September 8,1979: "A lot of 
activity was reported on the 
WestCoastthis week as pack-
ers beganformulating pricing 
for the new crop." 

October4,1986:"Asaresultof 
higherfield prices,packersare 
expected to open around 630-
650 for Selects, 640-660 for 
Midgets and 660-680 per 
pound for Goldens, in 30-lb. 
cartons,f.o.b.WestCoast." 

Price setting and the oligopolistic 
marketoftheraisinindustrydoesnotneces-
sarily mean that prices are set far above 
competitive levels, i.e., above those levels 
thatjustcover costs plusanormalreturnon 
operations and management. The price-es-

tablishmentapproach makessense because 
raisin packers have a great dealofinforma-
tioninadvanceofsetting prices. Theyknow 
what they'll initially have to pay for free 
tonnage raisins (PF)and that further pur-
chases (from the reserve pool) during the 
seasoncanonlybeatahigherprice.Process-
ing is relatively simple for NTS in that a 
homogeneous raw product is washed, 
destemmed,and either packaged in retail 
packages or bulk pack, so costs are well 
understood. Andpackershavetheoptionof 
carrying stocks over if they setthe price too 
high to move the total supply of free ton-
nage. Supply conditions are well known.. 
Themarketingordergeneratesand dissemi-
natesdetailedinformationincludingcarryin 
reservestocksin growers'handsand begin-
ning stocks in packers' hands. The RAC 
gives periodic crop estimates as the crop 
year progresses,then the entire year's pro-
duction is delivered (reserve and free ton-
nage)at the packers'doors. 

Packers'Price EstablishmentBehavior 
The packers' price-setting process is 

hypothesized to be directed mainly at do-
mestic market free tonnage sales. Packers 
establish f.o.b. prices for NTS sold in retail 
packages(PP)and for bulk pack(PB). Fol-
lowing the general approach ofFrench and 
King (1986) for canned cling peaches, the 
packer price for packaged NTS(PP)is ex-
pressed as a function of the cost of raw 
product purchases from growers for free 
tonnage use (PF), the nonfruit processing 
cost(PC),including labor,packaging mate-
rials,administration,energy,overhead,etc.; 
and a targeted profit margin for the pack-
aged market(MARG1). Thatis: 

(8a)PPt=f(PF„PC„MARG1). 

MARG1 is not an observable vari-
able. However,it is hypothesized to vary 
withdemandfactors,thegeneralpricelevel, 
and availablesupplies. Ifthe deliveredcrop 
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or the carryover arelarge relative to current 
demand,a smaller margin might be antici-
pated. But if shipments are moving well 
relativetosupply,packersmayincreasetheir 
f.o.b. price to better their margin. Hence, 
MARG1 may be replaced by observable 
demand and supplyindicators to obtain: 

(8)PPE=f(PF,E PC„QPKG,SUPPLY„ 
POP„GPI) 

where PP is the f.o.b. price for retail pack, 
QPKG represents the current movement 
(demand) in the packaged market, and 
SUPPLY includes DEL, BGSTK, and CI. 
Population(POP)isenteredbecausethesize 
of both shipments and supplies should be 
considered relative to the size ofthe market 
(i.e.,in per capita values). Thegeneralprice 
level(GPL)is included to reflect inflation 
effects. All variables on the right except 
QPKGarepredeterminedorexogenouswith 
respecttoPP.PFandSUPPLYarerelated,as 
indicated by equation (6). However, the 
degreeofassociationisnotexcessivelyhigh. 
In the empirical analysis, the problem is 
further reduced by expressing QPKG and 
SUPPLY as a ratio. 

Thebulkpricesettingequation(PB)is 
specified similarly: 

(9)P13,=f(PF,E PCB„QBLK,SUPPLY„ 
POPt,GPL) 

where PCB is nonfruit processing cost for 
bulk pack(PC>PCB),QBLKis bulk saleson 
thedomesticmarket,andtheothervariables 
are as noted for retail pack. 

DomesticDemandfor NTS 
The domestic demand system con-

sists oftwo equations: onefor demand for 
packaged NTS;the otherfor bulk pack: 

(10)QPKGE=f(PP,E PSUB,E PCOMP,E 
EU„POPE,GPL) 

(11)QBLKt=f(PB„PSUB,E PCOMP,E 
EU„POP,E GPL) 

whereQPKGandQBLKareNTSsalesinthe 
United States and Canada in the packaged 
and bulk outlets, respectively,specified as 
functionsoftheir prices(PPandPB,respec-
tively);substitutesandcomplements(PSUB, 
PCOMP), explained more fully with the 
empirical estimation results; the U.S. and 
Canadian population(POP);U.S.consumer 
expenditures (EU); and a measure of the 
general price level(GPL). 

Conceptually, the bulk price, PB, 
should be in the packaged NTS demand 
equation(10)and the packaged price,PP,in 
the bulk demand equation (11) because 
consumers can choose between buying 
commercial products using raisins or buy-
ingraisins to make the products. However, 
the correlation between them is very high 
(r=.97)soitisnotpossibletoaccountfortheir 
separateeffectsempirically.Forpurposesof 
thisstudy,thisisnotaseriousproblemsince 
the close positive correlation should holdin 
thefutureduetothefactthatboth prices are 
influenced by thesame variables. 

TheRAC'sPriceEstablishmentforExports 
from the ReservePool 

Until the mid-1970s exports were a 
secondary market, somewhat residual to 
domesticsales with shipmentslargelyfrom 
the reserve poo1.15 From 1963through 1976, 
exceptintheshort-crop years1972and1973, 
theRACsetthe prices received by growers, 
PR,for these exported reserve pool NTS 
considerably below the free tonnage price, 
PF. To model the RAC pricing policy, we 
define a variable PGX which is the RAC's 
target price for export returns to growers. 
PGX is a weighted average of export sales 

15.In the 1963crop year,77percent ofNTSexports werefrom the reserve pool;in 1964,91 percent;in 1965,91 
percent;in 1966,92percent;in 1967,94 percent;in 1968,1969,and 1970,96percent;in 1971,94 percent;in 1974, 
61 percent;in 1975,89 percent;and in 1976,71 percent(RAC,Marketing Policyreports,variousissues). 
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from thereserveatPRandsalesforexportat 
PF,thefree tonnage price. It may be repre-
sented as: 

PGX,=sePR,-F(1-s)t ePF, 

wheres is the share ofNTSexports coming 
from the reserve pool. In the short crop 
years,1972and 1973,growers received the 
freetonnagepricefor allNTSexports,sos=0 
andPGX=PF. 

From 1977 to 1980, because export 
conditionswerefavorable,theRACchanged 
its export policy: All NTS exports were 
consideredfreetonnageshipmentsafter1977. 
Packers,therefore,would have to purchase 
raisins atthefree tonnage price,soPGX=PF 
for 1977-80. 

In 1981-83, the RAC adopted the 
ExportIncentive Plan(EIP)which blended 
free tonnageNTS with varying percentages 
of reserve tonnage. The export price was 
blended down by offering packers reserve 
tonnage at $100 per short sweatbox ton to 
mix with free tonnage already in packers' 
hands. The object ofEIP was to make U.S. 
raisins morecompetitiveinforeign markets 
with thosefrom other sources;so bylower-
ing the price growers received for NTS ex-
ports,the f.o.b. price could also belowered 
onworld markets. Thepriceof$100forNTS 
from the reserve pool stayed constant,but 
the composition of the reserve-free blend 
varied. For example,EIP began in Novem-
ber 1981 on a basis of one-fourth to three-
fourthsratioofreservetofreetonnage.Even 
when there was no reserve pool in 1982-3, 
EIP continued byoffering packers$100ton-
nage promised from the 1983 pool, taken 
fromreservecarryinstocks.Formoredetails 
on the blending proportions,see Appendix 
F. For the EIP years,PR was$100 per short 
sweatboxton(about$120perpacked weight 
metric ton),soPGXis defined as: 

PGX,=s,0120+(1-s)t•PFt. 

During EIP,the proportion of total exports 
from the reserve pool,s,was varied during 
the marketing year; in the model,s is the 
averagefor the year.16 

The RAC,with an eye to the world 
market, is hypothesized to meet competi-
tors' prices in export markets. Key factors, 
therefore, in explaining the price growers 
getfor NTS exports(PGX)are the prices of 
raisins from other producing countries 
landed in major importing countries, e.g., 
thepriceofGreekraisinsintheUnitedKing-
dom (PGR)—expressed in nominal U.S. 
dollars in London—and on the size of sup-
ply relative to the size of the (domestic) 
marketinyeart.Hence,PGXispredictedby: 

(12)PGX,=f(PGR,SUPPLY,,POP). 

The Proportion of Total Exports From the 
Reserve Pool,s 

The share of total exports from the 
reserve pool(s)is defined as: 

st=QXIVQXT, 

where QXR is the quantity of total exports 
thatcomefrom thereserve pooland QXTis 
total exports. Whenever all exports arefree 
tonnage (i.e., 1972,1973 and 1977-80) s=0; 
butforthose years(beforeEIP)whens#0,an 
equation is needed to predict s. The share 
fromthereservepoolin twouldbeexpected 
tobelarger,the greater aretotalexportsin t. 
Butifnoexportscamefrom thereservepool 
in t-1,thesharein twould beexpected tobe 
somewhatsmaller;adummyvariablecanbe 
used tocapturethiseffect. Theshareoftotal 
exportsfrom the reserve poolin those non-
EIPyearswhens#0,i.e.,1963-71and1974-76, 
is predicted by: 

(13)st=f(QXT,,D)t 

where D is a dummy variable equal to 1. 
whensin t-1 waszero;equal tozero,other-
wise. 

16.The average proportions(s)were: 1981,.24;1982,:45;1983,.64;1984,.37;1985,.26. 
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When EIP wasin effect,after 1981,s 
was determined by solving equation (12) 
andPGX=s (120)+(1-s)oPFfors—where120 
is the price paid to growersfor reserve pool 
raisins($100)convertedtodollarsperpacked 
weight metric ton. 

The f.o.b.ExportPrice 
There are no data series availablefor 

f.o.b. export prices for the years when ex-
ports weresold below domesticpricelevels. 
Because most exports are in bulk,'7 we ap-
proximate the export price(PX)by adding 
the packer margin for bulk sales(the bulk 
f.o.b.price,PB,minusthefreetonnageprice, 
PF)toPGX. Thatis: 

PX,=PGX,+(P13,-PF,). 

Note that wheneverPF=PGX,PX=PB. 
As a check on the accuracy of this 

calculated f.o.b. export price, costs to ship 
raisins toLondon wereadded toPXand the 
result compared with Federal-State Market 
News Service(MNS)data on prices of U.S. 
NTS landed in London. MNS data are re-
ported in U.S. dollars on a weekly basis, 
thoughsomeyearsthequotesaresparseand 
in1978no quotes were given. Theavailable 
MNS weekly quotes were averaged on a 
crop-year basis. Sun—Maid provided atime 
series of representative costs to deliver rai-
sinsinLondon.Thelineitem"freight-insur-
ance-duty"(HD)wasaddedtoPXto givean 
estimated landed price in U.S.dollars: 

PXUTS=PX,+FIDt. 

PXUK compared very favorably with the 
MNS data,lending confidence in the con-
struction ofPX(see Figure 3.1 in Nuckton, 
1986). 

ExportDemandfor NTS 
U.S. packers face an export demand 

function which is an aggregate of demand 

functions ofimporting countries including: 
the United Kingdom(UK),West Germany 
(WG), the Netherlands-Belgium (NB), 
Norway-Sweden-Denmark(NSD),Japan(J), 
and others. Demand was expressed in per 
capita terms,dividing the quantity shipped 
toimportingcountryorgroupofcountriesI, 
Q(I),bythepopulation,POP(I):QC(I)=Q(I)/ 
POP(I). The Netherlands(N)is considered 
representativeoftheNBgroupin pricesand 
income;Sweden,oftheNSDgroup. Besides 
theUnited States,exportersinclude Greece, 
Turkey, Australia, and others. Using the 
GreekpriceasasubstituteforU.S.NTSinthe 
EuropeanequationsandtheAustralianprice 
inJapan,per capitademandforU.S.NTSby 
five majorimporting countries or groupsof 
countries maybe expressed as: 

(14)QCUIS=f(PUUTS,PGUIS,ECUIS, 
CPIUKt); 

(15)QCWG,=f(PUVVG,,PGWG,,ECWG,, 
CPIWG); 

(16)QCN13,=f(PUN,t PGN,,ECN,,CPIN); 

(17)QCNSD,=f(PUS,t PGS,,ECS,,CPIS); 

(18)QCJ,=f(PUJ,,PAJ,,ECL,CPU). 

PU(I) is the U.S. NTS price in importing 
country I;PG(I)is the Greek price in Euro-
pean country I;PAJ,the Australian price in 
Japan;EC(I)andCPI(I)arepercapitaincome 
and the consumer priceindex in I. 

Theexpectedsignsofown-pricecoef-
ficients are negative; those on substitute 
prices, positive. However,the anticipated 
signsfortheincomecoefficientsinequations 
(14) through (18) are ambiguous. As real 
incomes rise, more bakery products using 
raisins are demanded which would beindi-
cated bya positivesign. Butover time tech-
nologicalimprovementsinfruitvarietiesand 
in transportation and storage have meant 

17.Between 1979-80and 1983-4,70percentofexports were in bulk or bags(RAC,"Accumulated Reportofthe 
RaisinIndustryShipments,"Final Report,variousissues). 
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thata greater variety offruits is available to 
consumerseverywhere. Rising realincome 
overtimemaycaptureasubstitutionofother 
fruitsforNTS;sothesigncould benegative. 

Summingoverthefive majorimport-
ers and the quantity exported to the rest of 
the world (QROW)equals the aggregate 
quantity exported from the United States 
(QXT): 

QXT,=-E5QU(I)t+QROWt. 

U.S.NTSPricesinImporting Countries,I 
Becausenoconsistentpriceseries are 

available for U.S. raisin prices landed in 
importing countries, approximate prices 
wereconstructedbyexpandingPXtoreflect 
shipping costs,duties,exchange rates,and 
pricelevels. Followingcloselythespecifica-
tion of Bushnell and King (1986), the U.S. 
pricein country I,PU(I), is: 

PU(I)t=[PXt-FTU(I)]•D(I)t•ER(I)Ut/CPI(I)t 

wherePXis theU.S.NTSf.o.b.exportprice, 
TU(I)is the transportation from the United 

States to country I, D(I)is the import duty 
(expressed as,for example 1.07for a7per-
cent duty);ER(I)U is the I-to-U.S.exchange 
rate,andCPI(I)iscountryI'sconsumerprice 
index. OtherEuropeanpricesarecalculated 
using theLondon-landed price,PXUK,as a 
base;details are given in Section 4. 

A complete model would include 
supply equations from all exporting coun-
tries,transfer costs,and separateimporting 
country demand equations for raisinsfrom 
otherthanU.S.sources. Thistypeofmodel-
ing effort,however,is beyond this research 
effort, mostly because of data availability. 
The only practical approach is to treatsup-
plypricesfromother-than-U.S.sourcecoun-
tries as exogenous,realizing that bias and 
inconsistency maytherebybeintroduced to 
parameter estimates of the econometric 
model.Thepossibledistortionsarebelieved 
nottobesevere.However,conclusionsbased 
on theestimation results must,therefore,be 
temperedbyanawarenessofpossiblesimul-
taneity bias. 

The modelissummarizedin Table 1. 

Table1. Summaryofthe California RaisinIndustry Model—Equationsto be estimated,(1)through(18), 
VariousIdentitiesNeeded and Definitions ofVariablesUsed. 

I.Production of Raisin-type Grapes 
(1)PLANTt=f(RR„RC,RFt,RAt,VRET„PNBt, 

TNAt,GPLt) 

(2)RMVLt=f(RR'„RC',RF'„RA't,BA1,GPLt) 

BAt=BAt4+a•PLANTt_k-RMVLt../ 
(a accountsfor any new plantingsremoved) 

QRGt=BAt•YIELDt 

II. Allocation ofRaisin-type Grapes 
Qt=QRGt-Q1t-QCANt 

(3)QRt=f(RR"t,RC,Q,QR 1,GPL)t 

QCt=Qt-QR, 

(4)RCt=f(QC„Zt,GPI) 

Natural Thompson Seedless Deliveries 
DELt=llt•(QRt/DRt) 

III.Allocation ofNTS Deliveries 
Free Tonnage 
(5)QFRt=f(FSHIPt_i,PFOBt_i,DELI,BGSTKt,CIt,Xt, 

GPLt) 
Free TonnagePrice 
(6)PFt=f(PFOBt4,PCt4,QFRt,(SUPPLYt-QFRt), 

POP„Xt,GPLt) 

Stocks 
(7)BGSTKt=f(QFRt_1,BGSTIS4,FSHIPt4) 

CIt=DELt_i+CIt-i-QFRt-i-QXRt-i-OTHERt4 

IV.Demand and Pricing Decisions 
DomesticDemand andf.o.b.Pricing 
(8)PPt=f(PFt,PCt,QPKGt,SUPPLY,POPS,GPL)t 

(9)PBt=f(PFt,PCB,QBLKt,SUPPLY,POPS,GPL)t 

(10)QPKGt=f(PPt,PSUBt,PCOMPt,EUt,POPt,GPL)t 

(11)QBLKt=f(PBt,PSUBt,PCOMPt,EUt,POPS,GPLt) 
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TheExportSector 
(12)PGX,=f(PGR,,SUPPLY„POP,) 

(13)st=f(QXT,,D,) 
Under theExportIncentive Plan,(13)is replaced 
and sis determined by: 
s=(PGX,-PF,)/(120-PF,). 

PX,=PGX,+(PB,-PF,) 

ImportDemand 
(14)QCUK,=f(PUUK,,PGUK„ECUK„CPIUK)t 

(15)QCWG,=f(PUWG„PGWG„ECWG„CPIWG,) 

(16)QCNB,=f(PUN„PGN„ECN„CPIN,) 

(17)QCNSD,=f(PUS„PGS„ECS„CPIS) 

(18)QCJ,=f(PUJ,,PAJ,,ECJ,,CPIJ,) 

Total exports 
QXT,=E5QU(I),+QROW, 

U.S.NTSPricesin Importing Countries 
PU(I)t=[PXt+TU(I)t]•D(I),•ER(I)U,/CPI(I), 

Definitions of Variables Used 
(The variables are explained more explicitlyin Section4and their units are given.) 

PLANT: 
RMVL: 
BA: 
TNA: 

PNB: 

QRG: 
QF: 
QCAN: 
Q: 

QR: 
QC: 
RR: 
RC: 
Z: 

RF: 
RA: 

VRET: 

QWG: 
DR: 

DEL: 
QFR: 
BGSTK: 
CI: 
QXR: 
OTHER: 
SUPPLY: 
PF: 
FSHIP: 

PFOB: 

X: 

PC,PCB: 

acresin raisin grapes planted in t 
acresremoved after harvestin t-1 
bearing acresin raisin grapes 
total netacres,total acresin t-1 
minusremovals 
nonbearing acres divided by total 
acresin raisin grapes 
raisin-grape production 
quantityofQRG sold fresh 
quantity ofQRGcanned 
the net quantity to be allocated 
between dried and crush 
quantity ofQRG dried 
quantityofQRG crushed 
pastaverage returnsto NTS 
raisin grape returns to crush 
variousfactors affecting the wine 
market 
pastaverage returns to fresh 
pastaverage returns to alternative 
crops 
the variance of pastreturnsasa 
measureofrisk 
quantityof wine grapesavailable 
drying ratio,wet-to-dry 
proportion ofQR thatis NTS 
NTSproduction,deliveries 
thefree tonnage quantity 
packers'beginningstocks 
growers'carryin reserve 
NTSexportsfrom the reserve pool 
other usesofthe reserve pool 
DEL,+BGSTK,+CI, 
thefree tonnage price 
the previous year'sshipmentsin the 
domestic market 
the previous year'sf.o.b. prices 
received 
a variable to reflecttheRAC'spolicy 
change with exportsin 1977and after 
processing costs for packaged and 
bulk pack NTS,respectively 

QPKG: 
QBLK: 
PP: 
PB: 
PSUB,: 
PCOMP,: 
EU,: 
POP: 
GPLt: 
QCU(I): 

PGX: 

QXT: 
s: 

D: 

PX: 
PGR: 

PU(I): 

PG(I): 

PAJ: 
EC(I): 

CPI(I): 

TU(I): 
Da): 
ER(I)U: 
QROW: 

packaged NTSdomesticshipments 
bulk NTSdomesticshipments 
packaged NTSf.o.b. price 
bulk NTSf.o.b. price 
NTSsubstitute prices 
NTScomplement prices 
U.S.consumption expenditures 
U.S.and Canadian population 
a measureofthe general price level 
per capita U.S.quantityimported by 
countryI,I=the United Kingdom 
(UK),WestGermany(WG),the 
Netherlands-Belgium(NB),Norway-
Sweden-Denmark(NSD),and Japan 
(J) 
the price growersreceivefor ex-
ported NTS—a weighted average of 
PFand the grower pricefrom the 
reserve pool,PR 
total U.S.NTSexports 
the share of total exports thatcome 
from the reserve pool 
adummy variable;D=1,ifst4=0; 
D=0,otherwise 
the NTSf.o.b.export price 
the price of Greek raisinsin the 
United Kingdom,representing the 
pricefrom all other source countries 
in equation(12) 
price of U.S.NTSinimporting 
countryI„I=UK,WG,N,and S. 
price of Greek raisinsfor importing 
countriesI,I=UK,WG,N,and S. 
price of Australian raisinsin Japan 
per capita consumption expenditures 
in importingcountry I 
a measureofthe general price level 
or costoflivingin countryI 
transportation costs U.S.to countryI 
dutycharged on raisins bycountryI 
the I-to-U.S.exchange rate 
NTSexports to the rest ofthe world 
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4.ECONOMETRICESTIMATION OF 

THE CALIFORNIA RAISIN MODEL 

Introduction 
Section 3 developed a general con-

ceptualframework for a model at thefarm 
and wholesale levels of the industry. This 
section explains more fully the variable 
measures,specifies theequationforms,and 
presents the econometric estimates. The 
period of analysis is from 1963-64 through 
1983-84(21 observations)with lagged vari-
ables extending back before 1963. (While a 
longer series would have been preferable, 
data on exportshipments to majorimport-
ingcountrieswereonlyavailablesince1963.) 
U.S. price and cost variables were deflated 
by the gross national productprice deflator 
(GNPD);foreigncountrymonetaryvariables 
were deflated by the consumer price index 
(CPI)of the respective countries. (Deflated 
variables are denoted by a "D" following 
theirsymbols;forexample,thefreetonnage 
price,PF,becomesPFDwhendeflatedfores-
timation in equation(6).) 

I.Production of Raisin-type Grapes 
(An explanation of variables used and data sources 

is given in Appendix A.) 

Plantings Equation Estimation Results 
Recall that the theoretical specifica-

tionoftheplantingsfunction,equation(1)in 
Table1,expresses plantings asafunction of 
past average net returns to grapes dried, 
crushed,and sold fresh;netreturns to alter--
native crops;a measure of risk;the propor-
tion of vines that are nonbearing; and the 
total industry acreage, net of removals. 
However, not all of these variables were 
retained in the final empirically estimated 
equation. The future profit expectation 
turned out to be dominated by the average 
returns to drying(NTS),with nosignificant 

relationship revealed for crush or fresh 
marketreturns. Also,as hasbeen the expe-
rience in other perennial crop studies, the 
possible effects of variation in returns to 
alternative crops could not be measured. 
This appears to be due to the widerange of 
alternativecrop possibilities whoseindivid-
ualeffects aredifficulttoidentifyand whose 
aggregate effects tend to cancel or remain 
stable. A trend variable,introduced to ac-
count for possible systematic changes in 
overall returns to alternative crops,proved 
to be nonsignificant. Hence,the effects of 
returns to alternative crops appears as part 
oftherandom disturbance term. 

Variancesofpastreturnsoverseveral 
different periods were introduced in an at-
tempttocapturepossibleeffectsofchanging 
risk perception. None of these measures 
proved to be statistically significant, sug-
gesting that while risk perception may be 
importantin planting decisions,it may not 
have changed significantly over the period 
ofthe data set. 

With these considerations, the final 
empiricalplantingsfunctionexpressesplant-
ings relative to total net acres as a quadratic 
functionofathreeyearaverageofaweighted 
average of grower prices received for do-
mesticand exportNTSsales,less a measure 
ofgrowercostper ton.18 Thefinalestimation 
results,byordinaryleastsquares(OLS)are: 

(1) PPLT,=.01121 +.000171 RRD3+ 

(3.11) (0.62) 

.0000047RRD32 
(1.33) 

R2=.73 DW=1.62 

wherePPLT=PLANT/TNA,19 RRD3 is the 

18.The regression wasalso estimated usingtwo-and four-year average returns;the three year average gave 

the best fit. 
19.TNAt=TAt_i-RMVLand TAt=BAt+PLANTt+PLANTt4+PLANTt_2andBAt=bearing acreage in year t. 
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threeyearaverageofgrowerpriceslesscosts, 
endingin t-1;2°t-statistics arein parentheses. 

The quadraticform ofthefunction is 
similar to that used byFKM(1985)in their 
studyofcling peach plantings. Theyargued 
thatPPLTcouldbeexpectedtobeanincreas-
ing function of the level of net returns be-
cause as returnsincrease,notonly do exist-
ing growers expand plantings, but new 
growers are attracted to theindustry. Note 
that the statistical significance of aPPLT/
aRRD3is actually greater thansuggestedby 
the t-ratios of 0.62 and 1.33 because of the 
intercorrelation between RRD3and RRD32. 
If RRD3 is deleted, the estimated relation-
ship is: 

PPLT=.0131 +.0000069RRD32 
(6.39) (6.99) 
R2=.70 DW=1.76. 

If RRD32 is deleted,the estimated relation-
ship is: 

PPLT=.0079+.00052RRD3 
(2.98) (6.64) 
R2=.72 DW=1.20. 

Inequation(1),thederivativeofPPLT 
with respect to the three-year lagged aver-
age return,RRD3,is: 

aPPLT/aRRD3=.000171+.0000094•RRD3. 

Evaluatingthederivativeatthe1963-83mean 
ofRRD3,$24.76,gives.0004037(the elastic-
ity is.48). (Note thatRRD3ranges between 
-$28and $80;see Appendix Table A.4.) For 
a$10increasein theaveragenetraisin grape 
return per short wetton,planting as a pro-
portion of total net acreage has increased 
about 0.04 percent. Or,to evaluate the de-
rivativein terms ofchangein acres planted 
in response to changed average netreturns, 
equation(1)mustbe multiplied through by 
total net acres(TNA): 

PLANT=.011210TNA+ 
.000171•RRD30TNA+ 
.00000470RRD32•TNA. 

Then: 

aPLANT/aRRD3=.000171•TNA+ 
.0000094•RRD30TNA. 

Using the 1963-83 mean value of TNA, 
258,776 acres,a$10increase in average net 
raisin returns would mean an increase of a 
little more than 1040 acres planted. 

RemovalEquation Estimation Results 
Asin thecaseofplantings,returns to 

raisin grapes crushed and sold fresh and 
returns to alternative crops proved to be 
statistically nonsignificant predictors of 
removals. Theremovalfunction,estimated 
byOLS,expressed with removalsin t-1 as a 

20.RRD3=(RNETDt4+RNETD 2+RNETDt_3)/3,and 

RNETD=t[PFD•(QPKG+QBLK)+(PGX/GNPD)•QXTV(QPKG+QBLK+QXT))•(CF/4.5•1.10231)-GCRD. 

RRD3is a three-year weighted average oflagged returnsfor domestic and exportNTSshipmentsless grower 
costs,expressedintermsofdeflateddollarspershort,wetton(RNETD).Grossreturnsperdried metrictonequals
thedeflatedgrowerpriceforfreetonnage(PFD)timespackerdomesticshipmentstothepackagedandbulkNTS 
markets(QPKG+QBLK)plusthedeflated pricegrowersreceiveforNTStobeexported(PGX/GNPD)timestotal 
exportshipments(QXT),divided bytotalshipments(QPKG+QBLK+QXT). Thisgrossreturn isconvertedfrom 
adried metricton,packedweightbasistoawetshorttonbasisbymultiplyingitbythefactorthatconvertspacked
weight to sweatbox(dry)tons(CF)divided by the average drying ratio(4.5), multiplied by 1.10231 to convert 
metric to short tons. Grossreturns per short wetton less deflated growercost per short wetton for producing 
raisins(GCRD)gives the deflated netreturns variable(RNETD). 

Note that RNETD is based on tonnage sold by packers rather than that purchased by packers from 
growers;thusit is an approximation ofgrowers'returns. 
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BA.t=BAt_i+a•PLANTt_3-RMVLtproportion ofbearing acreage in t-1 is:21 

(2) PRMVLt=.0186-.000176RRD2. 
(7.92) (-2.35) 
R2=.25 DW=1.54 

wherePRMVL=RMVI,t4/BAt_1 andRRD2is 
a two year average of grower deflated net 
returns(RRD2=(RNETDt4+RNETt_2)/2. As 
noted in the theoretical discussion,the time 
horizon for expected returns relating to 
removalsseemslikely to be shorter thanfor 
plantings. A two-year average of net re-
turns,rather than a three-year average asin 
the plantingsequation,proved tobeabetter 
predictor ofremovals. 

Although the coefficientfor RRD2is 
clearly statistically significant(the t-statis-
tic=-2.35),theequationexplainsonlyasmall 
proportionofthe varianceinremovals,sug-
gestingthatremovalsaremainlydetermined 
by noneconomic factors such as disease, 
weather or reduced productivity due to 
aging. 

The derivative of PRMVL with re-
specttothetwo-yearlagged averagereturns 
is: 

DPRMVL/aRRD2=-.000176. 

(Atthe meansofthe variables,the elasticity 
is .30.) A $10 decrease in the average net 
return, RRD2, would increase removals 
somewhat,resultingin aincreased percent-
ageofbearing acreageremoved of0.18 per-
cent. Multiplying through by bearing acre-
age, BA,at its mean value, 248,001 acres, 
translates to a 436-acre increase in acres 
removed. 

Bearing Acreage and Raisin Grape 
Production 

Recallthatbearingacresin year twas 
defined in Section3as: 

whereBAisbearingacreage,PLANTisacre-
ageplantedin t-3thatisbeginningtobearin. 
t,and RMVL is acreage removed after har-
vestint-1(reportedint). Duringtheinterim 
between t-3 when planted and t when the 
acre begins to bear thereissomeproportion 
of plantings thatis removed because of,for 
example,diseased plants or changed plans. 
Dataarenotavailableforremovalsofyoung 
acreage,butitseemslikely that the amount 
is verysmall. Therefore,the proportion ais 
assumed equal to 1, as an approximation. 
Raisin grape production then is determined 
by: 

QRG,=BAt•YIELDt 

where raisin grape YIELD is considered 
exogenous to the model. 

II. Growers'Allocation Between Drying 
and Selling for Crush 

(Anexplanation of variables used and data sources 
is givenin Appendix B.) 

The allocation of raisin grapes not 
sold for fresh or canning use(Q)between 
dryingand crushingis determinedbyequa-
tions(3)and(4)in Table 1. 

Inequation(3),thequantityallocated 
to dry,QR,wasspecified asafunction ofQ; 
the expected NTS returns based on past 
returns (RR"); the lagged quantity dried, 

• and the current net deflated crusht-QRi, 
return, RC. A three-year average of net 
growerreturnstoNTSwasthebestpredictor 
ofQR,soRR"=RRD3,thesamevariablethat 
wasused in the plantings equation(1). 

In the empirical analysis equations 
(3)and(4)can be expressed linearly as fol-
lows: 

21.RMVLisdefinedasacreageremovedafterharvestint-1;Equation(2)wasfitted to1963-83data. Alternatively, 

RMV,could havebeendefinedasremovalsin t,and theequationfittedfor1962-82withRRD1astheexplanatory 
variable,where RRD1=--(RNETDt+RNETDt4)/2. 
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(3.1)QRt=b10+b11Qt+b12RRD3t+ 
b13CRDNETt+b14QRt_i + el.t; 

(4.1)CRDt=b20+b21QCt+b22Zt+c2t; 

and 

(4.2)CRDNETt=CRDt-GCWGDt. 

CRDNETisthedeflated netreturnforraisin 
grapescrushed,CRDisthedeflated pricefor 
raisin grapes crushed,and GCWGD is the 
deflatedcostofwinegrapeproductioninthe 
SanJoaquin Valley,used hereasa proxyfor 
costs of producing raisin grapes for crush, 
andtheEitare=explaineddisturbanceterms. 
CRDNETandCRDreplaceRCin equations 
(3)and (4), respectively. These values are 
deflated, accounting for the general price 
level variable, GPL,used in (3) and (4)in 
Table 1. Zaccounts for factors in the wine 
market affecting the price of raisin grapes 
crushed. Along with theidentity,QC=Q-
QR,equations (3.1),(4.1), and (4.2)form a 
simultaneous system where QR,QC,CRD, 
andCRDNETaretheendogenousvariables. 

The variableZencompasses a num-
beroffactors thatare difficultto measureor 
to accountfor withoutincluding additional 
equations pertaining to the wine industry. 
Sincethesefactorsarenotofdirectinterestin 
this study, other than to account for their 
aggregateeffectsonthepriceofraisingrapes 
crushed, equation (4.1) was not estimated 
directly. An estimate of b21 was obtained 
from an econometric study of the wine in-
dustry by Wohlgenant (1985).22 With the 
value ofb21 =-.000045 inserted,(4.1)can be 
rewritten in first differences (to eliminate 

b20)as: 

(4)CRDt=CRDt4 -.000045 AQCt+ 
b22AZt+Ae2t. 

Since the variable Z(and therefore 
AZ)could not be measured,b22AZbecomes 
partof the unexplained disturbances of the 
model. In simulation projections with the 
model,AZ is set to zero. For purposes of 
historical tracking simulations,we define a 
variable,WINE where 

WINEt=A CRDt+.000045 A QCt= 
b22AZt+A e2t. 

The historically observed values of WINE 
are treated as(known)exogenous variables 
in all historical simulations. In one-period-
ahead predictions, the values of CRD are 
therefore predicted without error. How-
ever, this is not necessarily the case with 
dynamic simulations where sequentially 
predicted values of the equation's en-
dogenous variables are used. 

Without some measure of the rela-
tionship between the crush return (CRD) 
and the quantity crushed(QC),the model 
could allocate increasing amounts of raisin 
grapes to crush without affecting the price. 
The procedure allows the modelto be used, 
even though the entire wine market is not 
modeled in this research effort. 

The parameters of(3.1)were estimated 
byaninstrumentalvariableprocedurewhere 
theinstrumentsare the predetermined vari-
ables in(3.1),(4.1),and(4.2),excludingZ— 
Q,t RRD3,t QC1,QRt_i,GCWGD,t CRDt_iand 
a constant. The estimation results are: 

22.AspartofWohlgenant'ssystemestimatedbythree-stageleastsquares,thedeflated priceofCaliforniaraisin-
type grapes wasfitted for 1950-83asa linearfunction of:quantitiesofraisin—,wine-,and table-type grapes to 
crush;salesofCalifornia-produced wineint-1;June30inventoriesofCaliforniawineint-1;andatrend.Theslope 
coefficient associated with the quantity ofraisin-type grapes was-.045 where quantity wasin 1000short tons. 
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(3)QR,=-449,438.8+0.6073Qt+ 
(-1.60) (4.95) 

2,178.9 RRD3-4,791.4CRDNETt+ 
(1.81) (-1.99) 
0.2623QIZt_i. 
(2.06) 
R2=.89 Durbin h=.638.23 

The coefficients of equation(3)indi-
cate that for a $1 increase in the average 
raisinreturn,RRD3,ceterisparibus,2179more 
tons of grapes would be dried (and 2179 
fewer crushed). And if the crush offer in-
creasedby$1 perton,4791 moretonswould 
becrushed(and4791fewerwouldbedried). 

TheProportionofRaisinGrapesDriedthat 
is NTS 

The quantity of raisin grapes allo-
cated tobedriedin t,QR,becomesthequan-
tityofNTSdeliveredtopackers'doors(DEL) 
by applying the historic drying ratio, DR, 
andthehistoricproportiondriedthatisNTS, 
H. DELis converted to packed-weightmet-
ric tonsby applying: (1)theshort-to-metric 
tonfactorof1.10231;and(2)thefactor(CF)to 
convert from a sweatbox ton to a packed 
weightbasis: 

DELt )(CFt/1.10231)..nt•(QRt/DRt• 

III. Allocation of NTS between Free and 
Reserve PoolTonnage,the Free Tonnage 

Price,and Free and Reserve Stocks 
(An explanation of variables used and data sources 

is given in Appendix C.) 

Free Tonnage and Free Tonnage Price 
Free tonnage,equation(5)in Table 1, 

was specified as a function of free tonnage 
shipmentsandf.o.b.pricesoftherecentpast, 
various supply factors, and the shift vari-
able,X,representingRAC'spolicychangein 
1977and after to consider all exports asfree 

tonnage. Besides theinitialfree tonnageset 
by the RAC,packers bid for additionalfree 
tonnage as the marketing year progresses. 
Forthistheymustpaythefreetonnageprice 
plusinterestandstorage. Thus,thedepend-
entvariable,QFR,is defined to include not 
only the RAC's initially declared free ton--
nage,butalsotheadditionalpurchasespack-
ersmakeduring year tforfreetonnageuses. 

Shipmentsandf.o.b.pricesint-1 were 
used as explanatory variables in(5),thatis, 
FSHIPin Table 1 becomes: 

FSHIPt4 =(QPKG+QBLK)t_i 

where QPKG and QBLK are packaged and 
bulk NTS domestic market shipments,re-
spectively;andPFOBandGPLinTable1are 
replaced byPD,an average of the deflated 
NTS packaged price(PPD)and bulk price 
(PBD)in dollars per metricton,weightedby 
their respective shipments: 

PDt_i=(PPD•QPKG+PBD•QBLK)/ 
QPKG+QBLIK)t_i. 

As noted previously, the shift vari-
able,X,is defined as: 

X=0,1963-76;X=(QX+QROW)t_i,1977-83 

where QX is the sum of exports to major 
importing countries being modeled,i.e.,the 
United Kingdom,WestGermany,theNeth-
erlands-Belgium, Scandinavia, and Japan; 
QROWis exports to the restofthe world. 

The dependent variable in equation 
(6)is defined as a weighted average of the 
initial, bargained-for field price and prices 
paid for additional reserve tonnage pur-
chased for free use during the marketing 
year. The result is converted to deflated 
dollars perpacked-weightmetricton(PFD). 

23.TheDurbinhtestisstictly validforlargesamples;oursampleis21observations. However,inalargesample, 
say n>30,h is tested asa standard normaldeviate;thus if h>1.645,reject the null hypothesisofzero autocorre-
lation,at the5percentlevel;see Johnston,1984,p.318. 
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Thefree tonnage price wasspecified 
asafunctionoflaggedf.o.b.pricesand proc-
essing costs; QFR;other supply,SUPPLY-
QFR;and the shift variable,X. Empirically, 
anetprice variablewasspecifiedin deflated 
dollars to replacePF013,4 andPCt_i in(6): 

PNETD=((PPD-PCD)•QPKG+ 
(PBD-PCBD)•QBLK)/(QPKG+QBLK) 

where QPKG and PPD are NTS packaged 
domesticshipmentsand f.o.b.prices,QBLK 
andPBDarebulkshipmentsand prices,and 
PCD and PBCD are the respective process-
ing costs for packaged and bulk pack NTS. 

Thefree tonnage quantity,QFR,and 
othersupply,SUPPLY-QFR,wereputin per 
capita terms by dividing by the U.S. plus 
Canadian populations. 

QFR enters recursively in the free 
tonnage price equation (6), but because of 
the likely contemporaneous correlation of 
the error terms,equations(5)and(6)were 
estimated asablockbyseeminglyunrelated 
regression(SUR);results are presented be-
low. 

Free tonnage: 
(5) QFRt=-34,531.3+39.84PDt_i+ 

(-0.76) (2.98) 

0.78(QPKG +QBLK)1-
(2.02) 

1.92BGSTIS+0.40(DEL+CI)t+1.59X 
(-4.05) (6.38) (3.89) 
R2=.85 DW=2.02. 

Free tonnage price: 
(6) PFD,=890.52+0.43PNETR4-

(7.77) (4.15) 

.00(QFR/POP),-
(-4.94) 

0.19[(SUPPLY-QFR)/P013],+.0064X. 
(-1.40) (4.67) 

R2=.79 DW=2.07. 

A$10increasein pastf.o.b.priceshas 
encouraged the RAC to boost the free ton-
nage allocation by almost 400 metric tons, 
whilea100 metric ton increasein pastship-
ments has been associated with a 78 ton 
increase,accordingtotheresultsinequation 
(5). As expected, beginning free tonnage 
stocksworkagainstahighallocation;infact, 
foreveryadditionaltonheldbypackers,the 
free tonnage allocation would be cut by 
almosttwo. Butan additionalton delivered 
or carried over in the reserve pool would 
lead to an increased free tonnage allocation 
of 0.4 ton. The X variable captures the fact 
that with theRACpolicy change,morefree 
tonnagewasneededtomeetexportdemand. 

A$10increaseinlagged packers'net 
prices has been associated with a S4.30 in-
creaseinthebargained-forfreetonnageprice. 
The amount of free tonnage (in per capita 
terms)isanimportantnegativeinfluenceon 
its price, while additions to other supply, 
softens the price. Again thesignon theshift 
variable is as expected; the policy change 
reflected positive market conditions, and 
better field prices resulted. 

Stocks 
Packers'BeginningStock Prediction 
(Anexplanation of variables used and data 
sources is givenin Appendix D.) 

Recallthatreportedbeginningstocks 
(BGSTK)are inconsistent with stocks calcu-
lated according to thestockchangeidentity. 
Instead, BGSTK was estimated as a linear 
functionofthesamevariablesthatwouldbe 
found in the identity: free supply,i.e.,free 
tonnagepurchased(QFR)andBGSTK,int-1; 
andfreetonnageshipmentsin t-1.. Totalfree 
tonnagemarketings,QMF,however,include 
not only shipments to the domestic pack-
agedandbulk marketsbutalsofreetonnage 
exports(QXF): 

QMFt_1=(QPKG+QBLK+QXF),4or 
(FSHIP+QXF)1 

Equation(7)wasestimated by OLS: 
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(7) 13GSTKt =-8,487.07+0.69 QFIZt_i+ 
(-1.32) (8.87) 

0.71 BGSTIS„-0.58QMFt_,. 
(9.21) (-4.73) 

R2=.95 Durbin h=1.09.24 

Growers'Carryin Reserve 
Unlike packers' beginning stocks, 

RAC's accounting does balance and so that 
identity specified in Table1 maybe used in 
the model. 

IV.Domesticand Foreign Demandfor 
NTSand Pricing Decisions 

(An explanation of variables used and data sources 
is given in AppendixesE and F.) 

Thislargeblockofthemodelconsists 
of packers' price-establishment behavior, 
equations (8) and (9), domestic demand, 
equations (10) and (11), the export sector, 
equations(12)through(18),andanumberof 
identities.and technicalrelationships. Thus, 
the demand and pricing system includes 
both the domestic marketing sector and the 
exportsector.Theoreticallythesetwoblocks 
should be considered as a simultaneous 
system; however,the number of predeter-
minedandexogenousvariables(47)exceeds 
the number ofobservations(21). 

One procedure for handling the 
undersized sample problem,suggested by 
Theil(section 10.8),is to divide the system 
into subblocks. By treating the(undeflated) 
bulk price(PB,equation (10)) as predeter-
mined with respect to the export compo-
nent—PBis dominantlyinfluenced by vari-
ableswithinthedomesticblock—thesystem 
separatesintotwo parts:(1)asimultaneous 
set of domestic demand and pricing equa-
tions,estimatedbythree-stageleastsquares, 
and (2)a set of foreign demand functions, 
estimated by SUR to account for possible 
contemporaneous correlation of the distur-
bance terms. 

Packer Price Establishment Behavior and 
DomesticDemand 

Section 3suggested that packers es-
tablish their f.o.b. prices for packaged NTS 
(PPD)and bulk pack(PBD)to cover their 
costs and return them a margin, with the 
anticipated targetmarginvaryingaccording 
to the supply and demand situation in year 
t. Raisincosts(PFD)andnonfruitprocessing 
costs wereadded together,i.e.,(PFD+PCD) 
in the packaged price-setting equation (8) 
and(PFD+PCBD)in the bulk price-setting 
equation (9). Supply and demand factors 
specified for equations(8)and(9)were ex-
pressedasratios. TheratioofpackagedNTS 
shipments to total supply was entered in 
equation(8)and the ratio ofbulkNTSship-
ments to supply in equation(9): 

QPS=QPKG/SUPPLY; 
QBS=QBLK/SUPPLY. 

The deflated f.o.b. prices in the do-
mesticdemandequationsarePPDandPBD, 
for the packaged and bulk NTS markets, 
respectively. 

Substitutes for packaged raisins in-
clude various typesofsnackfood and other 
dried fruits. A price index for cookies and 
crackersseemedanappropriatemeasurefor 
a snack-food raisin substitute(PSUBD). In 
the bulk demand equation the price index 
for cerealand bakery products wasselected 
as a shift variable though the anticipated 
sign for its coefficient is not unambiguous. 
The index contains 12 product types only 
some of which use raisins. But the sweet 
yeastgoods,cookie,and cerealcomponents 
mayserveasaproxyforacomplementprice 
in the bulk f.o.b. demand equation 
(PCOMPD). Only one index was used in 
eachequation:PSUBDinthepackagedNTS 
demand(10)andPCOMPDinbulkdemand 
(11). 

24.The Durbin h test is only valid forlarge samples;i.e.,>30(seefootnote23and Johnston,p.318). 
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Because domesticshipmentsare also 
to Canada,25 QPKG and QBLKin equations 
(10) and (11) were specified in per capita 
terms dividing by the U.S. plus the Cana-
dian populations (POP) yielding NTS in 
grams per capita (QCPKG and QCBLK). 
Deflated U.S. per capita personal expendi-
tures was used as representative ofincome 
for both countries(ECUD). 

Equations(8),(9),(10)and(11)were 
estimated asasimultaneoussystembythree 
stage leastsquares: 

Domesticf.o.b. pricefor NTSpackaged 
shipments: 
(8) PPDt =-458.29+1.33(PCD+PFD)t+ 

(5.11) (21.06) 

1,148.32QPS, 
(3.99) 

R2=.96 DW=1.60. 

Domestic per capita demandfor packaged NTS: 
(9) QCPKGt=102.93-0.077PPDt+ 

(3.05) (-6.31) 

1.61PSUBDt-0.0047ECUDt 
(5.17) (-0.42) 

R2=.72 DW=2.88. 

Domesticf.o.b. pricefor NTS bulk shipments: 
(10) PBDt=-607.10+1.12(PCBD+PFD)t+ 

(-7.51) (20.19) 

1,620.33QBSt 
(6.17) 

R2=.96 DW=2.25. 

25.U.S.raisins are duty free in Canada. 

Domestic per capita demandfor bulk NTS: 
(11) QCBLIS=289.57-0.73PBDt-

(3.78) (-4.32) 

0.53PCOMPDt+0.024ECUDt 
(-1.00) (1.92) 

R2=.50 DW=1.29. 

TheDurbin-Watson values arein the 
inconclusive range at the5 percentlevel of 
significance exceptfor equation(10)where 
the null hypothesis of no autocorrelation is 
notrejected. 

In the price setting equations, the 
strongly significant coefficients on the cost 
variables indicate how much packers may 
increase prices with costincreases. For a$1 
pertonincreaseincosts,packershaveraised 
PPD$1.33;PBD,$1.16.26 The coefficient val-
ues above 1.0 may indicate that our some-
whatcrudemeasureofprocessingcostsmay 
notinclude allfactorsinvolvedin processor 
decisions.(See detailsonPCDandPCBDin 
Appendix E.) 

While the ratio variables,QPSand 
QBS,are unitless,their coefficients maybe 
interpreted by taking the partial deriva-
tives first with respect to shipments and 
then with respect to supply and evaluating 
the result at the means ofthe variables: 

aPPD/DQPKG=1,148/SUPPLY=.0054; 

aPBD/aQBLK=1,620/SUPPLY=.0076; 

aPPD/aSUPPLY= 
-1,148•(QPKG)(SUPPLY)2=-.0014; 

aPBD/aSUPPLY= 
-1,620•(QBLK)/(SUPPLY)2=-.0021. 

Evaluating the derivatives at the 1963-83 
means of the variables—SUPPLY,212,857 

26.Both coefficients are statistically differentfrom 1 by the t-test:(1.33-1)/.06=5.5and 
(1.12-1)/.06=2.0 where the.06sare their respective standard errors. 
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metric tons;QPKG,54,362 metric tons;and 
QBLK,58,563metrictons—meansthat,ceteris 
paribus,ifshipmentsshould increase by100 
metrictonsrelativetosupply,packerswould 
setPPDabout54centshigherandPBDabout 
76centshigher,permetricton. Butifsupply 
should increase 100 metric tons relative to 
shipments,packers would lower the pack-
aged priceabout14centsand the bulk price 
about21 cents per metric ton. 

Both demand equations have strong 
inversepricerelationships. AseitherPPDor 
PBDincrease$100per metricton,percapita 
sales would decrease about7grams in the 
respectiveoutlets.Multiplyingthispercapita 
quantity by the U.S.and Canadian popula-
tions,260millionin 1983,impliesa decrease 
of more than 1800 metric tons in the pack-
aged and bulk outlets, respectively. De-
mandinboth marketsis inelastic,figured at 
the 1983values ofthe variables: 

(aQCPKG/aPPD)•PPD/QCPKG= 
-.077.1028/231=-.34; 

(aQCBLK/DPBD)•PBD/QCBLK= 
-.0730794/275=-.21. 

The elasticities figured at the means of the 
variables are-.33and-.24,respectively. The 
1963elasticities(using the predicted values 
of QCPKG and QCBLK)are -.18 and -.15, 
respectively;for 1983,-.32 and -.24,respec-
tively. 

The ExportSector 
Theexportsectorincludes stochastic 

equations to predict the average return re-
ceived by growers for NTS exports(PGX), 
equation(12);the share oftotal exports that 
comesfrom the reserve poolin years when 
exports arenotallfreetonnage(s),equation 
(13);and demand equationsfor U.S.NTSin 
major importing countries, equations (14) 

through (18). Equation (12)for PGX was 
estimated together with the demand equa-
tions by SUR; results are reported below. 
Equation(13)pertainsonlytonon-EIP years 
whenalargeshareofexportscamefrom the 
reserve pool,i.e.,1963-71 and 1974-76. The 
OLSestimate ofthe equation is: 

(13)27s=.44669+.9357QXT-.2097D 
(4.82) (5.05) (-6.34) 

DW(adjusted for gaps)=1.27 
R2=.89. 

U.S.NTSPricesLandedinImporting 
Countries 
Recall that PX was defined as the 

RAC target price (PGX) plus the packer-
grower margin for bulk pack NTS(PB-PF) 
andthatfreight-insurance-dutyforshipping 
raisins toLondonisFID. Thusthe U.S.NTS 
price in London in U.S.dollars is: PX+FID. 
The UK-US exchange rate (ERUKU) was 
applied toPXUK to convertfrom dollars to 
pounds and the result was deflated by the 
U.K.consumer price index(CPIUK),yield-
ing thelanded,duty-paid,deflated price of 
U.S.NTSin British pounds: 

PUUKD=((PX+FID)•ERUKU)/CPIUK. 

To get the U.S. NTS price in other 
Europeanimportingcountries,theU.K.duty 
(DUK)wasremovedfromFIDintheidentity 
above,the difference in transportation be-
tween US-UK and the United States and 
country I was added (TUK(I)),country I's 
duty(D(I))(whereD(I)isexpressedasthead 
valorem duty in percent plus 1) and the 
countryI-to-U.S.exchangerate(ER(I)U)was 
applied;theresultwasdeflatedbytheCPIin. 
country I. The resulting prices are in de-
flated marksfor WestGermany,in deflated 
guildersfortheNetherlands,andindeflated 
kronor for Sweden: 

27.D=1in1963and 1974because s=0;D=0otherwise. TheDurbinlower valueforn=15,andtwoexplanatory 
variablesis0.95 at the95 percentconfidence level;here n=12,so the testisin the inconclusive range. 
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PUWGD.((PX+FID/DUK+TUKWG)• 
DWG°ERWGU)/CPIWG; 

PUND=((PX+FID/DUK+TUKN)6 
DN•ERNU)/CPIN; 

PUSD=((PX+FID/DUK+TUKS)• 
ERSU)/CPIS. 

FortheU.S.NTSpriceinJapan,trans-
portation U.S.-to-Japan(TUJ)was added to 
PX,and theduty(DJ),exchangerate(ERJU), 
and the CPIfor Japan were applied: 

PUJD=((PX+TUD•DJ.ERJU)/CPIJ. 

Substitute Prices 
TheFederal-StateMarketNewsServ-

ice(MNS)price for Greek raisins landed in 
London wasused as thebase priceofaNTS 
substitute in equations (13) through (16). 
PGRin U.S.nominal dollars was converted 
to deflated British pounds by applying the 
UK duty on raisins for appropriate years 
(since 1974,Greek raisins have entered the 
United Kingdom duty free),the US-UK ex-
change rate,and CPIUK. 

ForthepricesofGreekraisinslanded 
in other European countries,the U.K.duty 
was removed(when appropriate)from the 
MNSreported dollar price,the differencein 
transportation was added (TUK(I)), and 
country I's duty, exchange rate, and CPI 
were applied,yieldingPGWGDin deflated 
marks,PGNDindeflatedguilders,andPGSD 
in deflated kronor. The deflated Australian 
price in Japanese yen was used as a substi-
tute for California NTSin the Japaneseim-
portdemand equation(PAJD). As noted in 
Section 3, these substitute prices will be 
treated asexogenous,recognizing thatthey 
really are not. For more details about the 
construction ofthese pricessee AppendixF. 

Per capita personal consumption 
expenditures in representative country I's 
currencyweredeflatedbytheCPIinI,yield-
ing EC(I)D. 

Estimation Results 
The econometric results of the SUR 

estimationofequations(12)and(14)through 
(18)are: 

Growers'pricefor NTSexports: 
(12)PGX=196.3+1.01PGR,-

(1.29) (15.4) 

0.29(SUPPLY/POP), 
(-2.29) 

R2=.92 DW=2.13. 

United Kingdom: 
(14)QCUK,=525.56-0.318PUUKD,+ 

(7.22) (-3.11) 

0.196PGUKD,-0.655ECUKD, 
(1.03) (-5.30) 

R2=.54 DW=2.04. 

West Germany: 
(15)QCWG,=13.70-0.0168PUI/VGD,+ 

(0.78) (-3.31) 

0.0153PGWGD,+0069ECWGD, 
(1.66) (3.57) 

R2=.59 DW=1.87. 

Netherlands-Belgium: 
(16)QCNB,=13.06-0.0336PUND,+ 

(0.65) (-4.58) 

0.0204PGND,+0.0166ECND, 
(1.65) (6.01) 

R2=.74 DW=1.83. 

Scandinavia: 
(17)QCNSD,=815.99-0.0786PUSD,+ 

(6.38) (-3.58) 

0.085PGSD,-0.0291.ECSD, 
(2.34) (-2.46) 

R2=.67 DW=2.48. 
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Japan: 
(18)QCJ,=252.52-0.00058PUR+ 

(6.22) (-6.86) 

0.00024PAJD(0.00010 ECJD, 
(1.66) (-1.64) 

R2=.67 DW=1.96. 

All Durbin Watson values either do notre-
ject the hypothesis ofno first-order autore-
gressiveerrorsatthe5percentlevel,orarein 
the inconclusive range(equation 17). 

ThePGX equation indicates that the 
RAC almost matches the movementsin the 
Greek price one-for-one in targeting the 
average price growers receive for NTS ex-
ports during the marketing year. Butasper 
capita supply increases,the price decreases 
slightly. 

Allfivedemandequationshavestrong 
inverseown-price relationships. Figured at 
the1963-83meansofthe variables,the price 
elasticitiesofdemandare-.75,fortheUnited 
Kingdom;-.82,for West Germany;-.1.1 for 
theNetherlands-Belgium;-.58forScandina-
via;and-.80forJapan. Becauseofthelinear 
specification, the elasticity estimates vary 
each year with the variation in prices and 
quantities. 

The signs of the coefficients on in-
come,asexpected,are mixed. Thoseassoci-
ated with EC(I)D are negativein the United 
Kingdom,Scandinavia,andJapanequations. 
This result indicates that as incomes rise 
morefreshfruits maybereplacingraisinsin 
the diet. On the other hand,in the West 
Germany and Netherlands-Belgium equa-
tions, the income coefficients are strongly 
positive, suggesting a positive association 
betweenincomeand bakery products using 
raisins,such assweetrolls and cookies. 

The coefficients on the substitute 
pricesareallofthecorrectsign,thoughsome 
arenotstatisticallysignificant,probablydue 
to collinearity with the U.S.price. 

Econometric Predictionsfor1984and 
1985 using Equations(1)-(3), 

(5)-(12),and(14)-(18) 
Giventheoverallfavorablestatistical 

results, it appears that the econometric 
modelisanacceptablerepresentationofthe 
structure of the California raisin industry. 
Theestimatedbehavioralequationsmaybe 
used to makeconditionalshort-run predic-
tions. Forexample,ifpastpricesand ship-
ments are known and current supply in 
terms of deliveries and stocks are known, 
then the RAC's determination of the free 
tonnage quantity may be predicted with 
equation(6). 

Onceaneconometricmodelhasbeen 
estimated for a certain time period,it is of 
some interest to update the data and see 
how welltheequations predictlater values 
oftheendogenous variables. This exercise 
isnottocheckon the validityofthehistoric 
model,for this wasestablishedin theorigi-
nalstatistical tests on the model. Rather,it 
is a waytoseeif there havebeen structural 
changes in parts of the industry since the 
econometricestimates were made. 

Exogenous variables were updated 
through1985andtheequationswereusedto 
predict the endogenous variables for 1984 
and 1985(except for equations: (1) plant-
ings,for which the adjusted plantings data 
are not yet available(see Appendix A);(2) 
removals,whichhadlowexplanatorypower; 
(4) the crush return, which was not esti-
mated; and (13) the share of total exports 
from the reserve,which wasonlyestimated 
for part of the period). Salkever's(1976)28 

28.By Salkever's(1976)method,a zero-onedummy variable is entered for each year beingforecasted and the 
equation rerun. Thecoefficients willbeidenticalto thosefor the original timeseries. Thestandard error ofthe 
coefficient on the dummy variable is the standard error of the forecast for the dependent variable for each 
respective year. NotethatSalkever'smethodappliesbasicallytoOLS.Whenapplied to3SLS,theforecasterrors 
are for the structuralequationsand thestandard errors offorecastreported are approximations. 
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method was used to compute the standard 
errorofforecastforeachstructuralequation 
for1984andfor 1985. Predicted and actual 
valuesfor16endogenousvariablesfor 1984 
and 1985, the deviations between the pre-
dicted and actual values,and their respec-
tiveSEfarereportedinTable2. Thesearenot 
forecasts ofthereduced forms,butthey are 
useful in looking for evidence of structural 
change that may have taken place since the 
econometricestimation period,1963-83. 

Mostpredictedvaluesarewellwithin 
twoSEfoftheactualvaluesin1984and1985. 
Exceptionsincludepackers'reportedbegin-
ning stocks (BGSTK) which was over-
predicted in 1984,butvery close to actualin 
1985;and severalofthe per captita demand 
predictions. The domestic bulk quantity 
(QCBLK), the quantity demanded in the 
United Kingdom(QCUK),and thatin West 
Germany were underpredicted both years, 
and the per capita quantity demanded in 
Norway-Sweden-Denmark (QCNSD) was 
underpredictedin1985.Theseunderpredic-
tions ofdemand suggestthe possibility ofa 
structural change in the mid-1980s. An 
explanation of what may lie behind these 
underpredictionsfollows. 

Onthedomesticmarket,withsharply 
lower NTS pricesin 1984,bakers and cereal 
manufacturersincreased their useofNTSin 
many products. Cereal manufacturers be-
gan to advertise their increased use of rai-
sins. Evidently,the percentage increase in 
use exceeded the percentage decrease in 
price,as their advertising andincreased use 
led to further increases in raisin use in the 
highly competitive cerealindustry. 

In the United Kingdom,NTS ship-
ments increased dramatically in the mid 
1980s: In 1982,only 2,207 metric tons were 
imported;by1983,importswereupto4,578, 

due partly to the EIP; but in 1984, 6,776 
metrictonswereshippedandin1985,10,969 
tons. The increase continued,for in 1986, 
14,175metrictonswereshippedtotheUnited 
Kingdom.(See Appendix TableF.1.) There 
are a number of explanations for this dra-
matic reversal of what had been a steadily 
declining trend in U.K.NTSimports: 

•The dollar weakened substantially against 
many major currencies.29 However, 
theexchangeratechangeisaccounted 
for in equation(14). 

*The minimum import price(MIP)of the 
EEC effectively kept low-cost Turk-
ish raisins(anotherimportantsubsti-
tute)offtheEECmarketinsomeyears. 
In 1986 the MIP was considered a 
"greatopportunityforCalifornia rai-
sins." (Federal-State Market News 
Service,MNS,May30,1986). 

*Both the Greek and Turkish crops were 
below normaland of poor quality in 
1984,increasingEECdemandforU.S. 
raisins. The 1985 crops were ade-
quate but left small year-end stocks 
(MNS,Jan. 17,1986). Incidently,in 
1986, the Greek and Turkish crops 
weredownagainandthequalitywas 
poor(MNS,Dec.12,1986). 

*There were considerable funds expended 
in overseas promotionfrom the U.S. 
Departmentof Agriculture,the 

CaliforniaDepartmentofFoodand Agri-
culture, and the state marketing or-
derboard,theRaisinAdvisoryBoard. 
PartoftheUSDAfundswerefromthe 
Target Export Assistance for special 
promotion activities as provided in 
the1985farmbill."U.S.raisinexports 
to the United Kingdom have risen 
dramaticallyoverthepastthreeyears, 

29.The U.K.-U.S.exchangeratefellfrom.811in1984to.683in 1985. Thiswould have madeU.S.raisinscheaper 
in the United Kingdom;accordinglytheEIP blend percentage wasrelaxedfrom about.37in1984to about.26in 
1985 on a crop-year average,allowing the effective export price to increase. The annual average of the MNS 
weekly price quotesofNTSlanded in the United Kingdom wasabout$1200per metrictonin 1984and$1400in 
1985,butthe UK(nominal)price wasabout973poundssterlingin 1984and 956in 1985. 
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owing to an effective California Rai- Many of these same factors explain the in-
sin AdvisoryBoard advertising cam- creases in West Germany and in Norway-
paign and competitive pricing ofthe Sweden-Denmark,i.e.,theunderpredictions 
California product."(MNS, Dec. 5, ofequations(15)and(17). 
1985) 

Table 2. Predicted and ActualValuesofEndogenousVariables, 
Equations(3),(5)-(12),and(14)-(18);DeviationsBetween 
Predicted and Actual Values;and Standard Errorsof 
Forecast(SEf),1984-1985. 

1984: 
Variable Eq.# Pred. Act. Dev. Dev/Act SEf 

QR(1000) (3) 1,642 1,390 252 .18 179 

QFR (5) 214,901 235,405 -20,504 .09 17,554 

BGSTK (6) 69,329 51,684 17,645 .34 5,589 

PFD (7) 471 383 88 .23 124 

PPD (8) 620 665 -45 .07 83 

PBD (9) 465 544 -79 .15 69 

QCPKG (10) 275 284 -9 .03 20 

QCBLK (11) 281 344 -63 .18 25 

PGX (12) 661 597 64 .11 149 

QCUK (14) 45 120 -75 .63 32 

QCWG (15) 61 111 -50 .45 11 

QCNB (16) 92 84 8 .10 14 

QCNSD (17) 398 464 -66 .14 78 

QCJ (18) 155 183 -28 .15 28 

1985: 

QR(1000) (3) 1,530 1,543 -13 .01 172 

QFR (5) 191,676 206,681 -15,005 .07 19,349 

BGSTK (6) 74,152 78,162 -4,010 .05 5,327 

PFD (7) 512 400 112 .31 130 

PPD (8) 602 687 -85 .12 84 

PBD (9) 497 560 -63 .11 68 

QCPKG (10) 279 264 15 .06 20 

QCBLK (11) 283 381 -98 .26 26 

PGX (12) 757 727 30 .04 153 

QCUK (14) 36 194 -157 .81 33 

QCWG (15) 64 105 -40 .38 11 

QCNB (16) 100 118 -18 .15 14 

QCNSD (17) 389 591 -202 .34 81 

QCJ (18) 166 182 -16 .09 28 
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5.THECOMPLETEDYNAMICMODEL 

ModelSolution 
Topredictthefulleffectofanychange 

inanexogenousvariableorofanendogenous 
policy shift and to allow changes in one 
period to feed back and generate further 
changes in subsequent periods, the model 
needstobesolved asadynamicsystem.The 
model,however,whilelinearin theparame-
tersofeachbehavioralequation,isnonlinear 
in the variables,so it is not possible to de-
velop a structural analysis of the complete 
systembymathematicalsolutions.30 Instead 
acomputersimulation procedurewasused. 

The complete model,with all equa-
tionsandidentitiesarrangedinsequencefor 
computer simulation,is presented in Table 
3. For this purpose,thesimultaneousequa-
tion blocks are replaced by their reduced 

form solutions as noted in the table. For 
example,thepercapitapackagedNTSquan-
tity,QCPKG,is computed by first comput-
ing the packaged price,PPD from the re-
duced form equation,then sequentially en-
tering this predicted priceinto the quantity-
dependentdemand equation. 

An initial solution (for year t) is ob-
tainedbyreadingintheexogenousvariables 
and the actualvaluesoflagged endogenous 
variablesasrequired.TheequationsinTable 
3sequentiallygeneratepredictionsofallthe 
current(year t)endogenous variables. The 
system then is advanced to t + 1 with the 
predicted endogenous variable for year t 
entering aslagged endogenous variablein t 
+1 and soon up to t+k. 

30.One procedureinsuchcasesis to linearize the nonlinearequationsbyTaylor-seriesapproximationsaround 
fixed values. However,this mayinvolve considerable deviationfrom the original model. 

Table 3. Solution Procedures for the California Raisin Industry Model Using Behavioral 
Equations(1)through(18),Linking Identities and Other Technical Relationships(i)through 
(xxxiv),and Definitions of Variables. 
0Readin all valuesofexogenousvariablesand theinitial period valuesoflaggedendogenous 
variables. 
*Computefirst period values ofthe endogenous variables in thefollowing sequence: 

Two-year moving average ofgrowers'pastnetNTSreturns,deflated dollars per wet 
shortton(st): 

(i) RRD2.,=(RNETD,4+RNETD 2)/2. 

Proportion ofbearing acreage removed after the previous year's harvest: 
(2) PRMVt4 =.0186-.000176RRD2t_i. 

Raisin grape removals after the previous year's harvest,acres: 
(ii) RMVI,t4 = PRIVIVt4 BAt-i• 

Bearing raisin grape acreage change,acres: 
(iii) BAt=BAt4+PLANTt_3-RMVLt_i. 

Three-year moving average ofgrowers'pastnetNTSreturns,deflated dollars per wetst: 
(iv) RRD3,=(RNETDt_i +RNETD 2+RNETDt3)/3. 
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Raisin grape plantings relative to total net acreage: 
(1) PPLTs=.01121+.00017RRD3s+.0000047RRD32s. 

Total net acreage,total acreage in t-1 minusremovals,acres: 

(v) TNAs=TA.s4 -RMVLs_i. 

New raisin grape vine plantings,acres: 
(vi) PLANTS=PPLTs•TNAs. 

Total acreage,bearing and nonbearing,acres: 
(vii) TAs=BAs+PLANTs+PLANTs4+PLANTs_2. 

Raisin grape production,wetst: 
(viii) QRGs=BAs•YIELD. 

Raisin grape production netofthe quantity to the fresh and canned markets,wetst: 
(ix) Qs=QRGs - QF's -QCANs. 

Quantity ofraisin grapes allocated to be dried for raisins,wetst(reducedform equa-
tion): 

(3) QRs=-364,300+0.677Qs+1792RRD3+.216QRs4.-3942CRDs4-
177QCs_i +3942 GCWGDt. 

Quantity ofraisin grapes allocated to the crush outlet,wetst: 
(x) QCs=Qs-QR. 

Crush return,deflated dollars per wetst: 
(4) CRDs=-.000045(QCs-QCs4)+CRDs4+WINE. 

Netcrush return,deflated dollars per wetst: 
(xi) CRDNETs=CRDs-GCWGDs. 

(Because(3)isin reduced form,identity(xi)is notused in the simulation runs;(xi)isincluded here 
forcompleteness;see partII ofSection4which explainsthe econometric estimation ofthe allocation 
decision.) 

NTS delivered to packers'doors,packed weight metrictons(pwmt): 
(xii) DELI= Is(QR/DR)s•(CFs/1.10231). 

Beginningfree tonnage stocksin packers'hands,pwmt: 
(6) BGSTIS=-8,487.07+0.69 QFRs4 +0.71 BGSTIci - 0.58QMFt_i. 

(Restriction: BGSTIC?_0.) 

Carryin reserve tonnage,owned bygrowers,administered by the RAC,pwmt: 
()dip CI= RESt-1-st4•QXTs_i-OTHERs_i. 

(Restriction: CIO.) 

The initialfree tonnage quantitysetbythe RACplus packer purchasesfrom the reserve 
poolforfree use,pwmt: 
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(5) QFRt=-34,531.36+39.84PDt_i+0.78(QPKG+QBLK)t_i - 1.92BGSTKt+ 
0.40(DEL+CI)t+1.59 X. 

[Restriction: QFR 5_(DEL+CI)] 

Reservesupplyremaining after packers'free tonnage purchases,pwmt: 
(xiv) RESt=DELt+CIt-QFRt. 

Uses ofthe reserve pool other than sales to packers and exports,pwmt: 
(xv) OTHERt=.10•RESt. 

(Other usesinclude sales to the governmentfor the schoollunch and other programsorforPL-480 
shipments,to wineriesfor alcohol manufacture,to feedlotsfor cattle feed;charity;and shrinkage. For 
1963-83,other usesaveraged 10 percentofRES.) 

Totalsupply,pwmt: 
.DELt+BGSTKt+CIt(xvi) SUPPLYt . 

The weighted average ofthe grower-packer bargained-for free tonnage price and the cost 
ofsubsequentpacker purchasesforfree use,deflated dollars perpwmt: 

(7) PFDt=890.52+0.43PNETIDt_i - 1.00(QFR/POP)t -
0.19[(SUPPLY-QFR)/POP]t+.0064X. 

Thef.o.b.price of packaged NTS,deflated dollars per metric ton(reducedform): 
(8) PPDt=-458[SUPPLYASUPPLY+89POPAt+1.327(PCD+PFD). 

[SUPPLYASUPPLY+89PONt+[(118,197+1849PSUBD 5.4ECUD)*-
POP/(SUPPLY+89POP)1t. 

Per capita NTS packaged shipments to the United States and Canada,grams: 
(10) QCPKGt=102.93-0.077PPDt+1.61PSUBDt-0.0047ECUDt. 

NTS packaged shipmentsto the United Statesand Canada,pwmt: 
(xvii) QPKGt=QCPKG,•POP. 

The f.o.b. price of bulk NTS,deflated dollars per metric ton(reducedform): 
(9) PBDt=-607[SUPPLY/(SUPPLY+118POP)]t+1.22(PCBD+PFD). 

[SUPPLYASUPPLY+118PONt +[(469,199-865.6PCOMPD+ 
33.5ECUD)0POP/(SUPPLY+118POP)]. 

Per capita NTS bulk shipments to the United States and Canada,grams: 
(11) QCBLKt=289.57-0.73PBID,+0.53PCOMPDt+0.024ECUDt. 

NTS bulkshipments to the United States and Canada,pwmt: 
(xviii)QBLKs ..QCBLKt•POPS 

Weighted average price growersreceive for NTSthat are exported,nominal dollars per 
pwmt: 

=(12) PGXt 196.25+1.007PGRt -0.291(SUPPLY/POP). 
(Restrictions: For1964-76and 1981-85,ifPGX>.86*PFD•GNPD,then setPGX=.86•PFD•GNPD,
where.86is the largest historic ratio ofPGX/PFexcept when the ratio equals 1;and if CI<3000and 
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DEL<100,000,then setPGX=PFD•GNPD.) Note thatbetween 1977-80,equation(12)is replaced by: 

PGX=PFD•GNPD. 

Thecomputed f.o.b.export price for NTS,nominal dollars per pwmt: 
(xix) PXt=PGXt +[(PBDt•GNPD)t -(PFDt•GNPDt). 

The price of U.S.NTSin the United Kingdom,deflated poundsper pwmt: 
(xx) PUUKDt= R(PX+FID).ERUKUVCPI1JK1t. 

The price of U.S.NTSin West Germany,deflated marks per pwmt: 
(xxi) PUWGDt=[((PX+FID/DUK+TUKWG)°DWGsERWGU)/CPIWG1t. 

The price of U.S.NTSin the Netherlands,deflated guilders per pwmt: 
(xxii) PUNDt= [((13X+FID/DUK+TUKM•DN•ERNU)/CPIN1t. 

The price of U.S.NTSin Sweden,deflated kronor per pwmt: 
(xdii)PUSDt= R(PX+FID/DUK+TUKS)•ERSU)/CPIS1t. 

The price of U.S.NTSin Japan,deflated yen per pwmt: 
(xxiv)PUJDt=[((PX+TUJ)•DJeERJU)/CPInt. 

Per capita NTSshipmentsto the United Kingdom,grams: 
(14) QCUKt=525.56-0.32PUUKDt+0.20PGUKDt-0.66ECUKDt. 

(Restriction: QCUI(0.) 

Per capita NTSshipmentsto West Germany,grams: 
(15) QCWGt=13.70-0.017PUWGID,+0.0153PGWGDt +.007ECWGDt. 

Per capita NTSshipmentsto the Netherlands-Belgium,grams: 
(16) QCNBt=13.06-0.036PUNDt+0.020PGNDt+0.017ECNDt. 

Per capita NTSshipmentsto Norway-Sweden-Denmark,grams: 
(17) QCNSDt=816.0-0.079PUSDt+0.086PGSDt-0.029ECSDt. 

Per capita NTSshipmentsto Japan,grams: 
(18) QCJt=252.54-0.00058PUJDt+0.00024PAJDt-0.0001 ECJDt. 

Exports to majorimporting countries,pwmt: 
(xxv) QXt=(QCUK•POPUK+QCWG•POPWG+QCNB•POPNB+ 

QCNSD•POPNSD+QCJ•POPDt. 

Exports to the rest of the world,pwmt: 
(xxvi)QROWt=.39•QXt. 

(For 1963-83,QROW/QX was.39.) 

Total NTS exports,pwmt: 
(xxvii)QXTt=QX,+QROWt. 
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A quasi-dummyvariable to representthe RACpolicy change with respectto exportsin 
1977and after: 

(xxviii)X=0,1963-76;X=QXTt_i,1977-83. 

Theshare of total exportsthatcomefrom the reserve pool: 
(13) s=0.4467+.000009•QXTt-0.21•D.t 

D=1 if st4..1;D=0,otherwise. 
(Restrictions: For 1963-76,if QXT>40,000,use(13)—otherwisesets=0;and if s>0.96,sets=0.96.) For 
1977-80,s=0. 

During the EIP,the following identity replaces(13): 
(13a) s=(PGXt-PFD,•GNPD)t /(120-PFDt•GNPD)t 

where$120/pwmtis the costofreserve poolNTS. 

NTSreserve tonnage exports,pwmt: 
(xxix)QXR,=st •QX1It. 

NTSfree tonnage exports,pwmt: 
(xxx) QXFt=QXTt-QXRt. 

Total NTSfree tonnage marketings,pwmt: 
(xxxi) QMF,=QPKGt+QBLIS+QXF,. 

Growers'net NTS average returns: 
(xxxii)RNETD,= (QPKGt+QBLKt )•QXTt1/f[PFDt )+(PGXt/GNPDt 

[(QPKG,+QBLKt+QXT)t •(CFt/4.5•1.1.0231)])-GCRDt. 
RNETD iscalculated from packaged and bulk domestic sales atthe deflated free tonnage pricefor 
NTSandfrom exports atthe deflated price growersreceive for NTSfor exports,converted from a 
dollars per pwmtbasis to dollars per wetst(4.5 is the average drying ratio and 1.10231 is the ratio of 
one metric to oneshort ton). 

A weighted average of packaged and bulk NTS domesticf.o.b.prices,deflated dollars 
p`er pwmt: 

(xxxiii)PDt=(PPID,•QPKGt+PBDt•QBLIS)/QPKGt+QBLIS). 

PD netofthe packaged and bulk processing costs,PCD andPCBD,respectively, 
deflated dollars per pwmt: 

(xxxiv)PNETD,=((PPR-PCD)•QPKGt+ 
(PBR-PCBD)t•QBLIS)/(QPKGt+QBLKt). 

•Advance tone period. Repeatprocess with predicted valuesofendogenous variablesin t-1 
entering as appropriate in period tis equations. 

oContinuefor period desired. 

Definitions of47Exogenous Variables:31 

YIELD Raisin grape yield,short tons per acre. 

31.Plusthefour variables representing the Greek price landed in the United Kingdom,WestGermany,the 
Netherlands,and Sweden,PGUKD,PGWGD,PGND,andPGSD,respectively. These variables are based on 
PGR;see AppendixFforafull explanation. 
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GCRD: Growers'costsfor raisin production,dollars per short wetton. 
CF: Factor to convertsweatbox raisin tonnage to a packed weightbasis,i.e., 

stemmerloss;CFis about0.90but variesfrom 0.89 to 0.94. 
QF: Quantity ofraisin grapes allocated to thefresh market,short,wettons. 
QCAN: Quantity ofraisin grapes allocated to the canned outlet,short,wettons. 
GCWGD: Growers'costsfor wine grape production,dollars per short,wetton. 
WINE: A proxyfor factors affecting the wine market.(WINEis calculated as 

ACRD+.000045*AQC.) 
Proportion of dried raisin grapes thatis NTS. 

DR: Drying ratio,QR to dried QR.(The1963-83average is 4.4;Cooperative 
Extension costsheets use 4.5.) 

POP: U.S.plus Canadian populations,millions. 
GNPD: The gross national productimplicit price deflator,1970-71=1.00 used as a 

deflator ofU.S.prices,costs,and income. 
PCD: Nonfruit processor costs for packaged NTS,deflated dollars per metric 

ton. 
PCBD: Nonfruit processor costs for bulk NTS,deflated dollars per metric ton. 
PSUBD: Index(1966-67=100)of prices for cookies and crackers as an NTSsubsti-

tute,deflated. 
ECUD: U.S.per capita personalconsumption expenditures,deflated dollars. 
PCOMPD: Index(1966-67=100)of pricesfor cereal and bakery products as anNTS 

complement,deflated. 
PGR: The price of Greek raisins landed in London,nominal dollars per metric 

ton. 
POP(I): Population ofimporting country I,millions;I=UK,WG,NB,NSD,and J. 
FID: Freight-insurance-duty charged on raisinsshippedfrom the United States 

to London,nominal dollars per metric ton. 
ER(I)U: ThecountryI-to-U.S.exchange rate,I=UK,WG,N,S,and J. 
CPI(I): Theconsumer priceindexin importing country I,used as a price and 

income deflator,I=UK,WG,N,S,and J. 
PG(I)D: The price of Greek raisins landed in Europeanimporting country(I),in I's 

currency;deflated pounds,marks,guilders,and kronor,respectively for 
I=UK,WG,N,and S. 

PAJD: The price of Australian raisinslanded in Japan,deflated yen per metric 
ton. 

EC(I)D: Per capita personalconsumption expenditure in importing country I's 
currency,deflated pounds,marks,guilders,kronor,and yen,respectively, 
for UK,WG,N,S,and J. 

TUX: The differencein transportation costs ofU.S.NTSbetweenUK-WG,UK-
N,andUK-S,nominal dollars per metric ton. 

TUJ: Transportation costs to ship U.S.raisins to Japan. 
D(I): Importing country I's duty on raisin imports,expressed as a percentage of 

value,divided by 100,plus 1;I=UK,WG,N,and J(raisins are duty free in 
Sweden). 
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Model Validation 
The validity of the model as a repre-

sentationoftheraisinindustryandatoolfor 
policy analysis is determined by the appro-
priateness of the theoretical specifications, 
the equationformsselected and the statisti-
calpropertiesoftheestimated equations. In 
this regard, the behavioral specifications 
appearlogicallysoundandaresupportedby 
coefficientestimates thathave signs consis-
tent with the theoretical expectations,most 
coefficients are large relative to their stan-
dard errors and the specifications concern-
ing structural disturbances are generally 
supportedbytheteststatistics. Weneedalso 
to beconcerned aboutthe model'sbehavior 
as a dynamic system—in particular how it 
tracksoverthe historical period,its stability 
properties, and how it predicts out of the 
sample. 

Table 4 presents measures of the 
model's performancein predicting changes 
in key endogenous variables one period 
ahead. The predictions arefor year t,given 
the values of the exogenous variables, the 
stocks carried in,and the known(t- 1 and 
before)valuesoftheotherendogenousvari-
ables. For the simultaneouscomponents of 
the model,the predictionsarefromreduced 
form solutions of the structural equations. 
Themeanabsoluteerror(MAE)andtheroot 
meansquare error(RMSE)are compared to 
themeansandrangesofactualvaluesofkey 
endogenous variables.32 

Table4also presents accuracy meas-
uresforthemodel'sperformancewhenonly 
the exogenous variables and the initial val-
ues of lagged endogenous variables (1963 
and earlier)are read in;the disturbances in 
each equation are set to zero. The predic-
tions following the first year use predicted 
valuesoflaggedendogenousvariablesrather 

than the actual values. The results of these 
dynamic deterministic predictions of the 
modelovertheperiod1964-85arecompared 
with actual values. 

This comparison of historical deter-
ministic sequential predictions of dynamic 
models with actual values has been a com-
mon practice(Kost,1980). The procedure, 
however,providesonlyalimitedindication 
of the closeness of future projections. A 
historical fit can be close simply because of 
someexogenousfactorssuchas,forexample, 
trend.Further,thedynamicmodelresiduals 
will be autocorrelated and heteroskedastic, 
even though the structural equations were 
not(seeHowreyand Kelejian,1969;Hendry 
and Richard, 1982; and Peters and Freed-
man,1985).Asaresult,predictionsmaytend 
to remain above(or below)their historical 
values for extended periods and the differ-
ences may tend to widen. This problem is 
accentuated with nonlinear modelssuch as 
this one. Therefore,asexpected,the overall 
fitisless closethanfortheone-period ahead 
predictions in Table4. 

Because the disturbances are set to 
zero in this deterministic simulation, it is 
possible that predicted levels of shipments 
exceed supply,resulting in a negative pre-
diction of stocks—packers' beginning free 
tonnage stocks(BGSTK) and/or growers' 
carryin reserve(CI). Therefore,BGSTKand 
CI were constrained to be greater than or 
equaltozero.Inthehistoricrunofthemodel 
(1964-85),theBGSTKandCIconstraintswere 
binding in years when actual stocks were 
veryloworzero—duringorjustaftershort-
crop years.Anotherconstraintbecamebind-
ing in 1978: The predicted free tonnage 
quantity was set to never exceed available 
supplies—deliveriespluscarryinreserve,i.e., 
QFIZ.(DEL+CI). 

32.The MAEis the mean ofthe absolute value ofthe differences between the actualand predicted valuesover 
thetimeseries,andtheRMSEisthesquarerootofthemeanofthesquared differencesbetweenthepredicted and 
actual values. 
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Table 4. Goodness-of-Fit Measuresfor Key Endogenous Variables for One-Period Ahead and DynamicSimulation Predictions,1964-83. 

Variable 

Plantings/total net acres 

Removals/bearing acrest-1 

Bearing acreage,1,000 acres 

Allocation to dry,1,000 short tons 

Packers'reported beginning stocks,mt 

Free tonnage,1,000 mt 

Free tonnage price(field price),$/mt 

Packaged f.o.b. price,$/mt 

Per capita packaged quantity,grams 

Bulk f.o.b. price,$/mt 

Per capita bulk quantity,grams 

Ave.grower pricefor exports,$/mt 

Per capita sales: 

United Kingdom,grams 

WestGermany,grams 

Netherlands-Belgium, grams 

Norway-Sweden-Denmark 

Japan 

Share of reserve to total exports, 

1964-71 and 1974-76 

a.mean absolute error. 

b.root-mean-square error. 

Symbol 

PPLT 

PRMVL 

BA 

QR 

BGSTK 

QFR 

PFD 

PPD 

QCPKG 

PBD 

QCBLK 

PGX 

QCUK 

QCWG 

QCNB 

QCNSD 

QCJ 

Mean 

0.0207 

0.0149 

252 

1,096 

25,898 

135 

634 

1,031 

231 

827 

248 

706 

104 

44 

63 

422 

142 

0.88 

Range 

.004-.060 

0-.040 

237-296 

436-1,733 

1,233-69,761 

62-201 

357-1,228 

592-2,247 

148-276 

462-1,962 

176-289 

222-1,928 

10-196 

25-79 

29-107 

138-568 

18-193 

0.61-0.96 

One-Period Ahead: Dynamic Simulation: 
MAE RMSE MAE RMSE 

MAEa RMSEb MAEa RMSEb 
mean mean mean mean 

.0062 .30 0.007 .34 .0060 .29 0.007 .34 

.0057 .38 0.007 .47 .0056 .38 0.007 .47 

.9 .004 1.5 .006 4.7 .02 5.5 .02 

100 .09 121 .11 112 .10 141 .13 

3,157 .12 3,892 .12 9,297 .36 12,591 .49 

13 .10 16 .12 15 .11 20 .15 

91.8 .14 110 .17 83.3 .13 124 .20 

129.8 .13 156 .13 135.4 .13 178 .17 

12.4 .05 16 .07 13.4 .06 17 .07 

142.2 .17 177 .21 128.7 .16 187 .23 

17.4 .07 22 .09 21.7 .09 27 .11 

93.9 .13 141 .20 93.5 .13 153 .22 

24.4 .23 29 .28 27.7 .27 34 .33 

10.4 .24 13 .30 11.2 .25 14 .32 

16.2 .26 18 .29 15.2 .24 18 .29 

57.0 .14 76 .18 70.9 .17 100 .24 

19.6 .14 29 .20 23.7 .17 40 .28 

0.04 .05 0.05 .06 0.12 .14 0.24 .27 



Long-Run Equilibrium Values for 1985 and earlier. Certain exogenous 
A dynamic model should have the variableswerereadinattheirhistoricmeans 

property thatstarting with someinitial val- (1963-83) rather than their 1985 values: 
ues ofendogenous variables and fixed val- YIELD; DR, the drying ratio; and H, the 
uesofallexogenousvariables,overtimethe proportionofraisingrapesdriedthatisNTS. 
endogenous variables should all approach The WINE term in equation(4)which proj-
stationary equilibruium values. To deter- ects the crush return was set to zero. The 
minethestabilityofthemodel,thevaluesof approximated long-run stationary equilib-
exogenous variables were set at their 1985 rium values arereportedinTable5together 
values and the model was run forward in withthehistoricmeansofthevariables(1963--
time for 60 periods. Lagged endogenous 85),reported simply to show that the pro-
variables wereread in at their actual values jected values are "reasonable." The values 

are notforecasts. 

Table 5. Base-Run Equilibrium Values(BREV)forKeyEndogenous Variables and 
Their 1963-85 Mean Values. 

Variable Symbol Mean BREV 
Plantings,acres PLANT 5075 3876 
Removals,acres RMVL 4107 3876 
Raisin grape production,short tons QRG 2,133,339 2,095,338 
Deliveries,metric tons(packed weight) DEL 178,381 201,560 
Quantity allocated to dryfor raisins,short tons QR 1,126,734 1,303,383 
Packers'beginning stocks,metric tons BGSTK 28,937 63,272 
Free tonnage,metric tons QFR 142,375 163,546 
Free tonnage price,deflated $/metric ton PFD 603 866 
Packaged f.o.b. price,deflated $/metric ton PPD 981 1,254 
Per capita packaged quantity,grams QCPKG 236 235 
Bulk f.o.b. price,deflated $/metricton PBD 790 971 
Per capita bulk quantity,grams QCBLK 259 252 
Price growers receivefor exports,$/metric ton PGX 702 863 
Per capita sales,United Kingdom,grams QCUK 111 36 
Per capita sales,WestGermany,grams QCWG 50 65 
Per capita sales,Netherlands-Belgium,grams QCNB 66 100 
Per capita sales, 

Deterministic versus Stochastic covariances of the model and an assumed 
Simulation distributionformforeachfutureperiod,and 

Because ofthe nonlinear structure of makingrepeated simulationruns—perhaps 
themodel,someoftheerrorcomponentsare 50to 100replications. Modelforecasts then 
complex multiplicativerather than additive would be obtained as means of the replica-
values. Howrey and Kelejian (1969) have tion values,with error variances computed 
suggested stochastic simulation as a means foreach prediction(seePindyckandRubin-
ofaccountingfor such error processes. Sto- feld,1981). 
chasticsimulation involves generating a set The choice of simulation procedure 
of disturbances for the coefficients and the (stochasticvs.deterministic)isinfluenced to 
equationerrorsfromtheestimatedvariance- a considerable extentbytheintended useof 
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the model. Iftheemphasisisonforecasting, 
thestochasticsimulationproceduremaywell 
beworththeadded cost. Here,theinterestis 
in comparing dynamic model predictions 
for alternative scenarios pertaining to mar-
ketpolicies or to changesin values ofsingle 
exogenousvariables,withallothervariables 

constant. Itseemslikelythatthedeterminis-
tic results will not differ greatly from the 
means of repeated comparisons when ran-
dom disturbances areincluded. Hence,the 
simulation analysishereis basedon theless 
costly deterministic solution procedure. 

6.SIMULATION ANALYSIS 

This section presents the results of 
several simulation experiments, using the 
model. These experiments evaluate the 
dynamiceffects ofRACpolicies,such asthe 
exportincentive plan(EIP)initiatedin1981, 
and changes in important exogenous vari-
ablessuch asexchange rates,tariffs,foreign 
competition, population growth,and cost-
reducing technology at thefarm level. The 
procedureisfirsttoestablisha'baserun"in 
which allexogenous variables are held con-
stant, initial values of lagged endogenous 
variablesarereadin,and themodelallowed 
to generate predictions of the endogenous 
variables over a 24-year period.33 Then,a 
particular aspect of the model is changed. 
Forexample,thevalueofasingleexogenous 
variable is changed,and the modelis again 
allowed to generate predictions of the en-
dogenous variables over the same 24-year 
period. Thedeviationsofthe modelpredic-
tions from those of the base run provide 
estimatesofthedynamiceffectsofthechange 
ofinterest. Differencesin modelpredictions 
between alternativerunsarealsocompared. 

The Base Run 
Inthebaserun,mostexogenousvari-

ables,including the general price level,are 
held attheir 1981 levels.34 Variablessuch as 
raisin grape yield,the drying ratio,and the 
proportion ofraisins thatis NTS,are held at 
their1963-83meanlevels. Theexportincen-
tiveplan(EIP)isassumedtobeineffect. The 
various factors affecting the wine market 
andinfluencingtheraisin grapecrush price35 
are held constant at zero in the simulation 
projections. Values ofexogenous variables 
usedinthesimulationsarereportedinTable 
6.Themodelwasprojectedahead24periods 
from1981;however,intermediatevaluesare 
also reported. In several of the simulation 
run comparisons,the nearer term maybeof 
moreinterest. Predicted valuesfor selected 
yearsarereportedinTable7.Notethatthese 
values are not predictions offuture values, 
i.e.,forecasts. Instead,theyprovidethebase 
for comparison with alternative runs of the 
mode1.36 Notealso thatbythe years20to25, 
allvariablesapproachstationaryvalueswith 
plantingsveryclosetoremovals. Hence,the 
system is clearly stable. 

33.In the simulations,we use"periods"rather than"crop years"to emphasize the fact that we are not 
making predictionsabout particular yearsin the future. 

34.Forconvenience,the initial year ofthe exportincentive plan,1981,waschosen. 

35.WINEt in equation4=ACRD +.000045AQCt=bn AZt+e2. 

36.Because itis possible thatresults would differif raisin-grape yield wereallowed to varyovertime,a25-year 
historic yield pattern was used in an alternative base run. Differences between simulation experiment results 
usingalternativebaserunswereconsidered similarenoughto proceed withtheconstant-yield baserunin which 
YIELD is held at its 1963-83 mean. 
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Table 6. Values ofExogenous Variables for 
the Simulation Runs,1981 Values 
or the 1963-83MeansasNoted;for 
Definitions of Variables,see Table 
3,pages39-40. 

YIELD(mean) 8.51 ERSU 5.80 
GCRD 119.77 ERJU 238 
CF .925 CPIUKa 4.21 
QF 204,000 CPIWGa 1.79 
QCAN 42,000 CPINa 2.23 
GCWGD 110.08 CPISa 2.82 
DR(mean) 4.423 CPIJa 2.51 
P(mean) .836 PGUKD 140 
POP 255.56 PGWGD 1434 
GNPDa 2.0149 PGND 1273 
PCD 293.22 PGSD 2186 
PCBD 261.80 PAJD 145,467 
PSUBD 154.01 ECUKD 637.54 
ECUD 4,132 ECWGD 7961 
PCOMPD 126.56 ECND 6734 
PGR 1073.65 ECSD 12,830 
POPUK 56.3 ECJD 491,649 
POPWG 61.7 TUKVVG 14 
POPNB 24.05 TUKN 14 
POPNSD 17.54 TUKS -11 
POPJ 117.6 TUJ 106 
FID 211.64 DUK 1.04 
ERUKU 0.55 DWG 1.036 
ERWGU 2.36 DN 1.036 
ERNU 2.61 DJ 1.031 
aGNPD=1.0in 1971-72;CPI(I)=1.0in 1970. 

Analysis ofthe Effects of the Export 
Incentive Plan 

and Changesin Exchange Rates 
In the early 1980s, partly due to a 

strengthening dollar against European cur-
rencies, an export incentive plan (EIP) was 
initiated to help keep U.S. raisins at more 
competitive levels abroad. Three simulation 
experiments are performed to analyze the 
effects ofEIP and of the stronger dollar: 
A.Thefirst analysisfocuses on the effects of 

EIP with exchange rates held at 1981 

levels. Thebaserun(underEIPand 
1981 exchange rates) is compared 
with Simulation 1 in which there is 
noEIPbutexchangeratesareheldat 
1981. 

B.Thesecond analysislooksattheeffectsof 
changes in exchange rates without 
EIPineffect.Simulation2undera25 
percentstrongerdollarandnoEIPis 
compared with Simulation 1 (1981 
exchangerates and no EIP). 

C.Thethird analysisconsiderstheeffectsof 
EIP under a 25 percent stronger 
dollar. Simulation 3(a 25 percent 
stronger dollar with EIPin effect)is 
compared to Simulation2in which 
the dollaris also25percentstronger 
butEIP is notin effect. 

Insummary,weperformthefollow-
ing analyses: 

EIP no-EIP 
A 

1981$ BaseRunf---- Simulation 1 

CI 
25%Stronger$ Simulation Simulation2 

Simulation1:WithouttheExportIncentive 
Plan(AnalysisA) 

The base run holds exchange rates 
constantat19811evelsandisundertheEIP. 
Simulation 1 holds exchange rates at1981, 
but eliminates the EIP. However,the re-
servepoolprovisionsofthemarketingorder 
remain in effect. Without EIP, growers 
receive the free-tonnage price for all ex-
portedNTS(PGX=PF),andthef.o.b.export 
price equals the domestic bulk price 
(PX=PB). It follows that the portion of 
exportsfrom thereservepooliszero,s=0in 
(13a)inTable3. DeviationsofSimulation1 
predictions from the EIP base run values 
are givenin Table8. 

45 



a, Table 7. Base Run: Predicted Values of Key Endogenous Variables,Initial Period(1981)and for 24Periods Ahead. 
cr 1 2 3 4 5 10 15 20 25 

Production 
Plantings,acres,PLANT 12,180 4,892 4,041 3,310 3,681 2,965 3,198 3,830 4,224 
Removals,acres,RMVL 2,958 4,098 4,684 4,634 4,859 5,139 4,611 4,059 3,868 
Bearing acreage,1000 acres,BA 249 257 269 276 276 269 259 254 254 
Production,1000shorttons(st),QRG 2,118 2,190 2,285 2,350 2,350 2,285 2,206 2,162 2,158 
Allocation to dry,1000 st,QR 1,364 1,278 1,308 1,339 1,357 1,285 1,231 1,214 1,219 
Deliveries,1000 packed weight mt,DEL 216 203 207 212 215 204 195 192 193 
Prices,deflated$per packed weightmt 
f.o.b. packaged price,PPD 1,037 1,252 1,133 1,208 1,106 1,100 1,199 1,286 1,308 
f.o.b. bulk price,PBD 764 941 837 895 805 798 890 970 988 
f.o.b.export price,PX/GNPD 584 585 558 545 521 513 557 585 590 
Free tonnage price,PFD 646 822 735 800 726 724 789 850 865 
Growers'pricefor exports,PGX/GNPD 466 465 456 451 442 439 455 465 467 
Shipmentsin1000packed weightmt 
Domestic shipments,QPKG+QBLK 129 121 125 123 126 127 123 120 119 
Total exports,QXT 52 52 53 53 54 55 53 52 51 
The proportion ofexportsfrom the 

reserve pool,s .31 .47 .41 .47 .43 .43 .46 .49 .49 
Supplyand stocks,1000packed weightmt 
Free tonnage,QFR 209 140 190 154 184 170 166 161 160 
Packers'reported free tonnage 
stocks,BGSTK 42 70 52 70 60 68 64 62 62 

Growers'carryin reserve,CI 39 26 55 43 65 74 58 44 41 
Total supply,DEL+BGSTK+CI 297 299 315 325 341 346 317 299 296 
Grower'netreturns,deflated$per wetst 

-8.9 13.6 1.9 9.7 -.34 -.81 8.7 17.1 19.2RNETDa 
Revenue,1,000,000,deflated$ 
Growers'exportrevenue,GXREVDb 24.1 24.1 24.1 24.0 24.0 23.9 24.0 24.0 24.0 

Growers'total revenue,GTREVDc 135.9 116.7 141.2 125.1 135.1 124.2 132.5 138.2 140.1 

Packers'export revenue,PXREVDd 60.9 60.9 59.4 58.5 56.9 56.4 59.2 60.9 61.2 
Packers'total revenue,PTREVDe 146.0 162.8 152.8 158.0 149.0 148.2 157.8 165.3 166.9 

a RNETD is the basis for the average past returns variables,RRD3and RRD2,used in equations(1),(2),and (3);see identity(xxxii)in Table 3. 

b GXREVD=(PGX/GNPD)•QXT/1,000,000. 
C GTREVD.[PFD•QFR+s•(120/GNPD)•(QXT))/1,000,000 where120istheamount paid for reserve pool raisins underthe export incentive plan,in pwmt. 

dPXREVD=RPX/GNPD)•(QXT)]/1,000,000. 
ePTREVD=[(PPD•QPKG+PBD•QBLK+(PX/GNPD)•QXT]/1,000,000. 



Table 8. Effects of Eliminating the Export Incentive Program: Changes in Predicted Values of Key 
Endogenous Variables,Simulation 1(51) versus the Base Run(BR), Absolute and Percentage 
ChangesSi - BR,Initial Period (1981),Yearly Averages of Periods 2-5,6-15,and 16-25. 

Initial period 2nd-5th 6th-15th 16th-25th 

Production 
Plantings,acres,PLANT 0 49(1.2%) -464(5.2%) -587(15.3%) 

Removals,acres,RMVL 0 186(4.0%) 575(11.6%) 44(1.1%) 

Bearing acreage,1000 acres,BA 0 .18(0.0%) -6.15 (2.3%) -12.68 (5.0%) 

Production,1000shorttons(st),QRG 0 1.50(0.0%) -52.40(2.3%) -107.93(5.0%) 

Allocation to dry,1000 st,QR 0 .65(0.0%) -77.69(6.0%) -105.11 (8.6%) 

Deliveries, 1000 packed weight metric 
tons(pwmt),DEL 0 .11 (0.0%) -12.32(6.0%) -16.67(8.6%) 

Prices,deflated$ per pwmt 
f.o.b. packaged price,PPD 0 -231 (19.7%) -184(16.4%) -160(12.5%) 

f.o.b. bulk price,PBD 0 -200(23.0%) -150(18.3%) -124(12.8%) 

f.o.b.export price,PX/GNPD 180(38.6%) 117(21.2%) 147(28.2%) 257(44.2%) 

Free tonnage price,PFD 0 -174(22.6%) -152(20.5%) -142(16.8%) 

Price growersreceivefor 
NTSexports,PGX/GNPD 180(30.8%) 143(31.5%) 145(32.8%) 239(51.4%) 

Shipmentsin1000pwmt 
Domestic shipments,QPKG+QBLK 0 8.3(6.7%) 6.4 (5.1%) 5.5(4.5%) 

Total exports,QXT -7.2(13.9%) -4.7(8.8%) -5.9 (10.9%) -10.3 (19.8%) 

Supplyand stocks,1000pwmt 
Free tonnage,QFR 0 16.8(10.0%) 14.8 (8.7%) 10.2(6.3%) 

Packers'reported free tonnage stocks,BGSTK 0 -8.0(12.6%) -12.0 (18.0%) -15.2(24.3%) 

Growers'carryin reserve,CI 0 31.2(66.0%) 17.2(24.7%) 12.3(27.3%) 

Total supply,DEL+BGSTK+CI 0 23.4 (7.3%) -7.1 (2.1%) -19.6 (6.5%) 

Growers'netreturns,deflated$per wetst 
RNETDa 9.6(108.7%) -14.8 (238.3%) -11.6(776.0%) -5.1 (31.1%) 

Revenue,1,000,000,deflated$ 
Growers'exportrevenue,GXREVDb 4.7(19.3%) 4.4(18.2%) 4.3(18.0%) 5.1 (21.3%) 

Growers'total revenue,GTREVDc -.94 (0.7%) -21.7(16.8%) -18.7(14.7%) -17.3 (12.6%) 

Packers'exportrevenue,PXREVDd 7.7(12.6%) 5.3(9.0%) 7.8(13.7%) 9.4(15.5%) 

Packers'total revenue,PTREVDe 3.8(2.6%) -17.7(11.4%) -12.0(7.9%) -6.9 (4.2%) 

a. RNETD is the basis for the average past returns variables,RRD3 and RRD2,used in equations(1), (2), and (3); see 
identity (xxxii)in Table 3. The base run values for RNETD are -$8.85 in 1981;$6.21 for 2nd-5th periods;$1.50 for 
6th-15th periods;$16.50 for 16th-25th periods. 

b,GXREVD=(PGX/GNPD)•QXT/1,000,000. 
c. GTREVD=[PFD•QFR+s•(120/GNPD)•(QXT)1/1,000,000 where 120 is the amount paid for reserve pool raisins under 

the exportincentive plan,in pwmt;s=0in simulation 1. 
d.PXREVD=RPX/GNPD)•(QXT)]/1,000,000. 
e.PTREVD=[(PPD•QPKG+PBD•QBLK+(PX/GNPD)•QXTV1,000000. 
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Intheinitialperiodofnoexportblend-
ing,settingPGXandPXequaltoPFandPB, 
respectively, results in an increase of$180 
(deflated) per packed weight metric ton in 
each price,a 38.6 percent increase over the 
baserun. Consequently,exports drop7,179 
metrictons(13.9percent)fromthebaselevel. 
Growers' export revenue is 19 percent 
greater,fortheyarebeingpaid moreforNTS 
for export;but their total revenue is some-
whatlesssincethefreetonnagequantityhas 
notchanged and they are nolonger getting 
the extra $120 per ton under EIP for NTS 
from thereservepool. Theirnetreturnisup 
$9.62per wetshort ton in the initial period. 
Giventherelativelyinelasticdemandcurves 
inimportingcountries,packers'exportreve-
nue(PXREVD)rises over 12 percent above 
base,with the higherPX and smaller QXT; 
their total revenue increases almost3 per-
cent. 

In the following four periods, al-
though exports are down,all exports must 
comefrom free tonnage,since withoutEIP, 
the portion ofexportsfrom thereserve pool 
is s=0. The free tonnage quantity, QFR, 
averages 10 percenthigher than in the base 
run to account for increased free tonnage 
exports. Because no exports are from the 
reserve pool, growers' carryin stocks (re-
serve pool) are up 66 percent above base; 
supplyisupover23percent. Withmorefree 
tonnage to bargain for and with increased 
supply, the free tonnage price drops $174 
(22.6percent). Higherlevelsofsupplyanda 
substantiallylowerfree tonnage price mean 
that packers set lower f.o.b. prices(PPD is 
down20percent;PBD,23percent),with the 
result that domestic sales increase 6.7 per-
centabove base. 

Although growers receive more per 
tonforNTSexports withoutEIP,their over-
all net returns are lower;RNETD is $14.80 
per ton less per year than in the base run 
Theselower returnslead tolower plantings 
under the no-EIP scenario and to increased 
removals during the 6th-15th periods, re-

sultingin a2.3percentdropin bearing acre-
ageand raisin grapeproduction. Lowernet 
grower returns also mean that less is allo-
cated to be dried,with QR and DEL both6 
percentbelow base. Asproductionfalls,the 
supply buildup is reversed and the free 
tonnageand f.o.b. prices begin torecover— 
that is, their differences from the base run 
growgraduallysmaller. However,theprice 
recovery process is slow. Evenin the 16th-
25th periods,PFD is still almost17percent 
below base;PPD andPBD,over12percent. 
Revenues for growers and packers corre-
spondinglyremain below base. And grow-
ers'netreturn is still on average 31 percent 
belowitsbaserunlevel($16.50pershortwet 
ton), meaning that reduced plantings and 
increased removals will continue beyond 
the 25th period. 

Thus,it appears that EIP may have 
benefitedbothgrowersandpackers,increas-
ing their gross total revenues an average of 
17 percent and 11 percent,respectively,in 
the first four periods after 1981; almost 15 
percent and8 percent,respectively,for the 
subsequent 10 periods. If EIP were to be 
maintained permanently,the modelprojec-
tions show revenues remaining 13 and 4 
percent,respectively,higherin the baserun 
than in the alternative no-EIP experiment 
through 25th period. 

WithoutEIP,exportrevenuesincrease 
for both growers and packers, but higher 
exportpricesreduce quantitiessold abroad, 
causing reserve stocks and total supply to 
build up. Also,withoutEIP,all exports are 
from free tonnage(s=0),requiring a larger 
amountto be allocated asfree tonnage. But 
this increase and the increased supply,de-
pressesthefreetonnage price. Withalarger 
supplyandalowerfreetonnageprice,pack-
erssetlowerf.o.b.prices. Domesticconsum-
ersbenefitfrom theeliminationofEIPinthat 
somewhatmoreissoldatmuchlowerprices; 
however,foreign consumers pay more and 
getless. 
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Simulation 2: A 25 Percent Increase in 
Exchange Rates(Stronger Dollar)without 
the ExportIncentive Plan(AnalysisB) 

To simulate the impact ofa stronger 
dollarontheindustry,exchangeratesforthe 
five major importing countries were in-
creasedfrom their1981levelsby25percent: 

ERMU(1981)•1.25 
where I=the United Kingdom, West 
Germany, the Netherlands, Sweden, and 
japan.37 This raises the import prices in 
identities(xxi)through(xxiv)inTable3. Itis 
assumed that the Greek price measured in 
drachma and the exchange rate between 
Greece and European importing countries 
remain constant. Therefore, the variable 
PGUKDin equation(14),for example,does 
not differfrom its 1981 value in Table6. 

Becausethereisnoexportpriceblend-
ing,PGX=PF,PX=PB,ands=0,asinSimula-
tion 1. Table9compares the strong dollar 
predictions of Simulation 2 with those of 
Simulation 1 in which exchange rates are 
held at their 1981 levels. 

In theinitial period,exportsdecrease 
by 18.9 percentfrom Simulation 1 levels,as 
pricesinimportingcountries are higherdue 
to thestrong dollar. Accordingly,growers' 
andpackers'exportrevenuesincreaseabove 
Simulation 1 levels, as does packers' total 
revenue. Growers' net returns and total 
revenuedonotchangeintheinitialperiodas 
there has not yet been a change in the free 
tonnage level or in its price. Stocks in the 
second period wouldbehigher toreflectthe 
decreasein exportshipments. 

In the 2nd-5th periods,stocks begin 
to build overSimulation1levels,with pack-
ers' beginning stocks up 1.3 percent and 
growers'carryinreserveup8.4percent. The 
larger supply depresses f.o.b. and free ton-
nage prices about7to8percent,increasing 
domestic shipments slightly. The decrease 
in the bulk price (and the export price) 
moderates the price increases in importing 

countries, narrowing the difference in ex-
ports between theruns to about10 percent. 
Thelowerfreetonnagepricedepressesgrow-
ers' net return per short wet ton over $8 
below that of Simulation 1. Plantings de-
creaseandremovalsincreaseover4percent, 
respectively,decreasing production about1 
percentin the 6th-15th periods. Allocation 
toraisinsandNTSdeliveriesalsodecreasein 
the 6th-15th periods, reversing the supply 
buildup over Simulation 1 and causing a 
moderation in the price differences, with 
f.o.b. prices3to4percentbelow Simulation 
1andthefreetonnageprice,about5percent 
below. The difference in growers' net re-
turns also narrows somewhat, but is still 
about$5below Simulation 1in the6th-15th 
and 16th-25th periods. 

Growersrespondbyplantingover11 
percent less acreage, removing 3 percent 
more,and allocating about5percentless to 
raisinsin the16th-25th periods. Asaresult, 
stocksandsupplylevelsarewellbelowthose 
inSimulation1inspiteofanover20percent 
reduction in exports, so price differences 
moderatefurther. 

Beyond the 25th period, prices may 
wellequilibrateassupplydiminishes. Even 
though prices abroad would still be higher 
than in Simulation 1 and exports lower, 
supplyresponsefromreducedreturnseven-
tually would bring abouta price recovery. 

Growers'and packers'revenues are 
well below their Simulation 1 levels in all 
periods, due to lower prices and reduced 
exports. With the inelastic demand on the 
domestic market,lower prices bring about 
onlyaslightincreaseinshipments. Domes-
tic consumersare theonlyoneswhogainin 
the strong dollar scenario, and theirs is a 
modestone. Consumersabroad would pay 
morefor areduced tonnage exported. 

A 25 percent weaker dollar assump-
tion yieldssimulationresultssimilartothose 
in Table9,but with opposite signs. 

37.Analternative wouldbeto spread thechangeovertwoto three yearsand then hold thenew level. Thefinal 
equilibrium results would be thesame,buttheinterim values might differ considerably. 
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Table 9. Effects ofa Strong Dollar: Changesin Predicted Values ofKey Endogenous Variables without EIP, 
Simulation 2(S2) versus Simulation 1 (51), Absolute and Percentage Changes S2 - 51,Initial 
Period(1981),Yearly AveragesofPeriods2-5,6-15,and 16-25. 

Initial period 2nd-5th 6th-15th 16th-25th 

Production 
Plantings,acres,PLANT 0 -184(4.6%) -20(0.7%) -374(11.5%) 

Removals,acres,RMVL 0 226(4.8%) 237(4.3%) 128(3.1%) 

Bearing acreage,1000 acres,BA 0 -398(0.1%) -2.9 (1.0%) -5.9 (2.4%) 

Production,1000short tons(st),QRG 0 -3.4 (0.1%) -24.5 (1.0%) -50.3(2.4%) 

Allocation to dry,1000 st,QR 0 -10.4 (0.8%) -35.2(2.9%) -54.9 (4.9%) 

Deliveries, 1000 packed weight metric 
tons(pwmt),DEL 0 -1.6 (0.8%) -5.6(2.9%) 8.7(4.9%) 

Prices,deflated$ per pwmt 
f.o.b. packaged price,PPD 0 -63(6.6%) -33(3.5%) -22(2.0%) 

f.o.b.bulk price,PBD= 

f.o.b.export price,PX/GNPD 0 -54(8.0%) -26(3.9%) -13(1.5%) 

Free tonnage price,PFD= 

Price growersreceivefor 
N'TS exports,PGX/GNPD 0 -48(8.0%) -30(5.1%) -26(3.7%) 

Shipmentsin1000pwmt 
Domestic shipments,QPKG+QBLK 0 2.2(1.7%) 1.1 (0.8%) .68(0.5%) 

Total exports,QXT -8.4 (18.9%) -4.8 (9.9%) -6.2(12.8%) -8.5 (20.5%) 

Supplyand stocks,1000pwmt 
Free tonnage,QFR 0 -4.3(2.3%) -5.5 (3.0%) -8.5 (5.0%) 

Packers'reported free tonnage stocks,BGSTK 0 .74(1.3%) -2.6 (4.9%) -4.0(8.5%) 

Growers'carryin reserve,CI 0 6.6(8.4%) 3.2(49.8%) -1.7(2.9%) 

Total supply,DEL+BGSTK+CI 0 5.7(1.6%) -5.1 (1.5%) -11.1 (3.9%) 

Growers'netreturns,deflated$per wetst 
RNETDa 0 -8.9(104%) -5.6 (54.9%) -4.9 (43.3%) 

Revenue,1,000,000,deflated$ 
Growers'exportrevenue,GXREVDb -5.44 (18.9%) -5.1 (17.8%) -4.9 (17.4%) -6.9 (23.6%) 

Growers'total revenue,GTREVDc 0 -11.1 (10.3%) -8.7(8.0%) -10.3(8.5%) 

Packers'exportrevenue,PXREVDd -13.0 (18.9%) -11.5 (17.9%) -10.7(16.4%) -15.4 (21.9%) 

Packers'total revenue,PTREVDe -6.4 (4.3%) -11.7(8.5%) -8.3 (6.0%) -9.2 (5.8%) 

a. RNETD is the basis for the average past returns variables,RRD3 and RRD2,used in equations(1), (2), and (3); see 
identity (xxxii) in Table 3. Simulation 1 values for RNETD are -$8.55 for 2nd-5th periods; -$10.14 for 6th-15th 
periods;$41.37 for 16th-25th periods. 

b.GXREVD.(PGX/GNPD)•QXT/1,000,000. 
c.GTREVD4PFD•QFR+s•(120/GNPD)•(QXT)]/1,000,000 where 120 is the amount paid for reserve pool raisins under 

the exportincentive plan,in pwmt;s=0in simulations 1 and 2. 
d.PXREVD=RPX/GNPD)•(QXT)1/1,000,000. 
e.PTREVD=RPPD•QPKG+PBD•QBLK+(PX/GNPD)•QXTJ/1,000000. 
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Simulation 3: Evaluation of the Effect of 
theExportIncentivePlanundera25Percent 
Increase in Exchange Rates(Analysis C) 

In 1981, when the dollar began to 
strengthen against European currencies 
(though not much against the yen),the EIP 
was initiated to keep U.S. raisins priced at 
morecompetitivelevelsabroad. AnalysisC 
isparalleltoanalysisA,butunderastronger 
dollar. Thatis,liketheBaseRun,Simulation 
3is under EIP,but with exchange rates 25 
percent higher. Simulation 3 is compared 
withSimulation2,a no-EIPscenario,also at 
25percenthigherexchangerates.Ofinterest 
is whether the conclusionsfrom analysis A 
will be sustained under the change in ex-
ogenousexchange rates. 

TheBaseRun(underEIP)wasaltered 
to reflect higher exchange rates. The ex-
change ratesin thefiveimporting countries 
were increased by25 percent,asin Simula-
tion2,raisingtheU.S.priceinequations(14)-
(18). Inaddition,theexogenousGreek price 
in U.S.dollars,PGR,used asanexplanatory 
variable in equation (12), was lowered to 
reflectthehigherexchangerate.38 Recallthat 
equation (12) predicted PGX,the growers' 
NTSexport price under EIP. 

In Table 10,wecompare the no-EIP, 
strong dollar scenario, Simulation 2, with 
Simulation3,anEIPbase,also with astrong 
dollar assumption. This comparison will 
indicatetheeffectivenessofEIPinthefaceof 
a strengthening dollar. 

Intheinitialperiod,no-EIPinSimula-
tion2raises growers'pricefor NTSexports, 
PGX,over 80 percent above its EIP level in 
Simulation 3,due to growers'receiving the 
freetonnagepriceratherthantheblendprice 
forexports. Similarly thef.o.b.exportprice, 
PX,is about60 percent above its EIP level, 
becausewithoutEIPinSimulation2,PX=PB, 
the domestic bulk price. As a result of a 

higher f.o.b. export price,PX,exports de-
crease 28.4 percent. Growers' net returns 
(RNETD) and export revenue (GXREVD) 
increase because,even though less is being 
exported,their export price is higher with-
outEIP. 

With decreased export shipments 
growers'carryin reserve increases over 100 
percent during the2nd-5th periods;supply 
increasesover10percent. Moreis allocated 
to free tonnage, QFR, to accomodate the 
increase free tonnage export sales without 
EIP. Withsupplylevels considerablyabove 
theEIP basein Simulation3,domesticf.o.b. 
and free tonnage prices decrease markedly: 
Packaged andbulkf.o.b.prices aredown33 
and32percent,respectively,belowtheirEIP 
levels; the free tonnage price, 32 percent. 
With lower prices, domestic shipments in-
crease about10 percent. 

Withlowerfreetonnagepricesunder 
Simulation 2 without EIP,growers'net re-
turns are downsome$23per short wetton. 
Asaresult,inthe6th-15thperiods,plantings 
decrease17percent;removalsincrease over 
18 percent; and the allocation to raisins is 
almost9percentbelow Simulation3no-EIP 
base values. This decreased production 
reverses the supply build up even though 
growers' carryin is still well above its EIP 
level. Lowersuppliesbegin to moderatethe 
differences in f.o.b. and free tonnage prices 
andingrowernetreturnsbetweenthesimu-
lations. However,thepositive effectsofEIP 
on these prices, returns, and revenues ex-
tend wellbeyond the 25th period. 

Domestic consumers pay considera-
bly higher prices for NTSin all periods for 
less tonnage underEIP. Foreign consumers 
benefitfrom the export price blending pro-
gram which helpscompensatefor the effect 
ofa strong dollar. 

Resultsof this analysis(Table10)are 

38.Recallthatthe deflated Greek pricelanded in London,PGUKD,wascalculatedfromPGR,for usein theUK 
importdemandequation(14)asfollows:PGUKD.(PGR•ERUKU)/CPIUK.WecansolvethisforPGRand alter 
the exchange rate,giving the relevantPGRto usein equation(12)in Simulation 3: 
PGR.[PGUKDAERUKU•1.25)]•CPIUK. 
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Table 10. Effects of the Export Incentive Plan under a Strong Dollar: Changes in Predicted Values of Key 
Endogenous Variables Without and With EIP, Simulation Experiment 2 (5E2) versus 
Simulation Experiment3(Absolute and Percentage Changes from SE2),Initial Period (1981), 
Yearly Averages ofPeriods2through5,6through 15,and 16through 25. 

Initial period 2nd-5th 6th-15th 16th-25th 

Production 
Plantings,acres,PLANT 0 -7(0.2%) 555(21.1%) 878(30.5%) 

Removals,acres,RMVL 0 -329(6.6%) -899(15.5%) -113(2.7%) 

Bearing acreage,1000 acres,BA 0 -.09 (0.0%) 8.6(3.3%) 19.0(8.0%) 

Production,1000shorttons(st),QRG 0 .75(0.0%) 73.6(3.3%) 161.6(8.0%) 

Allocation to dry,1000 st,QR 0 3.8 (0.3%) 113.3(9.7%) 160.9(15.2%) 

Deliveries, 1000 packed weight metric 
tons(pwmt),DEL 0 0.6(0.3%) 18.0(9.7%) 25.5(15.2%) 

Prices,deflated$ per pwmt 
f.o.b. packaged price,PPD 0 344(39.0%) 294(32.4%) 223(20.3%) 

f.o.b. bulk price,PBD 0 297(48.2%) 241(37.3%) 171(20.6%) 

f.o.b.export price,PX/GNPD -287(37.6%) -163(26.5%) -219(34.0%) -350(42.3%) 

Free tonnage price,PFD 0 260(47.4%) 240(43.0%) 201(29.7%) 

Price growersreceivefor 
NTSexports,PGX/GNPD -287(44.4%) -200(36.4%) -220(39.4%) -319(47.1%) 

Shipmentsin pwmt 
Domestic shipments,1000,QPKG+QBLK 0 -12.3 (9.2%) -10.3 (7.7%) -7.6 (6.0%) 

Total exports,1000,QXT 14.3(39.7%) 8.1 (18.7%) 10.9(26.0%) 17.4(52.9%) 

The proportion ofexportsfrom the 
reserve pool,s .48(upfrom0) .61(upfrom0) .62(upfrom0) .64(upfrom0) 

Supplyand stocks,1000pwmt 
Free tonnage,QFR 0 -21.7(12.1%) -19.2(10.7%) -9.0 (5.5%) 

Packers'reported free tonnage stocks,BGSTK 0 9.9(17.8%) 17.5(33.8%) 21.5(49.6%) 

Growers'carryin reserve,CI 0 -44.2 (51.9%) -29.0(32.2%) -17.2(29.2%) 

Total supply,DEL+BGSTK+CI 0 -33.6(9.6%) 6.5 (2.0%) 29.8(11.0%) 

Growers'netreturns,deflated$per wetst 
RNETDa -15.1(downfrom$.77) 23.0(132.1%) 19.0(121.0.4%) -8.6(132.6%) 

Revenue,1,000,000,deflated$ 
Growers'exportrevenue,GXREVDb -5.2 (23.3%) -5.3 (22.9%) -5.4 (23.1%) -4.3 (19.1%) 

Growers'total revenue,GTREVDc 1.5 (1.1%) 32.1 (33.2%) 30.0(30.0%) 26.8(24.3%) 

Packers'exportrevenue,PXREVDd -7.1 (12.8%) -5.6(10.6%) -8.8 (16.2%) -6.3 (11.6%) 

Packers'total revenue,PTREVDe -3.6 (2.5%) 27.4(21.7%) 20.5(15.7%) 12.7(8.6%) 
a. RNETD is the basis for the average past returns variables,RRD3 and RRD2,used in equations(1), (2), and (3); see 

identity (xxxii) in Table 3. Simulation Experiment 2 values for RNETD are $.77 in the initial period,-$17.40 for 
2nd-5th,-$15.70 for 6th-15th periods;$6.45 for 16th-25th periods. 

b.GXREVD=(PGX/GNPD)•QXT/1,000,000. 
c. GTREVD=[PFD•QFR+s•(120/GNPD)•(QXT)]/1,000,000 where 120 is the amount paid for reserve pool raisins under 

the exportincentive plan,in pwmt;s=0in simulation 2. 
d.PXREVD=RPX/GNPD)•(QXT)]/1,000,000. 
e.PTREVD=RPPD•QPKG+PBD•QBLK+(PX/GNPD)•QXT1/1,000000. 
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ofthesamegeneralmagnitudeasanalysisA 
(Table8,1981exchangerates). Themodelin 
both casessuggeststhattheexportincentive 
plan provided improved returns for grow-
ers. 

Evaluation ofthe Effects of Tariffs 
Majorimporting countries'tariffs on 

raisins are nothigh and have been decreas-
ing.(In the mid-1980s,a3percenttariffwas 
imposed on U.S. raisins by European Eco-
nomic Community countries;2 percent by 
Japan (see Appendix Table F.7). Sweden 
charges no duty on raisins.) However,be-
causethereis considerable discussionabout 
the need and desirability oflowering trade 
barriers on agricultural commodities in the 
nextGATTround,itisofsomeinteresttorun 
the model without tariffs and compare the 
results with the base run. 

Simulation4:TheEffectofEliminatingAll 
Tariffs 

InSimulation4,identity(xx)inTable 
3,the British price,becomes: 
PUUKID,={R(PX+FID)/DUK)•ERUKU]/ 

CPTUK), 
where the f.o.b. export price plus freight-
insurance-duty(FID)is divided byDUK to 
remove the effectoftheUKduty. Theother 
duty variables,DWG,DN,and DJ,aresetto 
equal1 in identities(xxi),(xxii),(xxiii),and 
(xxv). Thechangeeffects approximately a3 
percent price decrease in the United King-
dom,Germany,theNetherlands,andJapan. 
Average differences between Simulation 4 
and the baserun are reported in Table 11. 

Withoutduties,exportsandgrowers' 
and packers' export revenues increase 1.3 
percent in the initial period. Exports con-
tinue to be about1 percentabove basein all 
periods considered. As exports increase, 
somewhatmore tonnage is drawnfrom the 
reservepoolsothatgrowers'carryinreserve 
decreases2.6percentin the2nd-5th periods, 
loweringsupplyafractionofa percent,rais-
ing f.o.b.and free tonnage prices afew dol-

lars. By the 16th-25th periods,however,all 
ofthese slightchanges havebeen narrowed 
to a negligible difference from their base 
values. Somewhatmoregrowerand packer 
revenues are derived from exports in all 
periods considered, but the differences in 
their respective totalrevenues are1 percent 
or less. 

Thus, elimination of tariffs against 
U.S.raisins by these majorimporting coun-
trieswouldlikelyhaveaverysmalleffecton 
theindustry.However,sincetheearly1980s, 
Pacific Rim nations other than japan have 
become important importers. In 1986-87, 
Korea imported 4,055 metric tons of NTS, 
and Taiwan,2,990 metric tons,despite sub-
stantial tariffs. Korea has a50to80 percent 
ad valorem tariff on raisins, adjustable ac-
cording to thelevelofimports;Taiwan's ad 
valorem tariffonraisins amountsto40to50 
percent(UCAgriculturalIssuesCenter,1987, 
Appendix A). Trade barrier reductions in 
these countries could have considerable 
impacton these countries'demand for U.S. 
raisins,on U.S.exports,and on the Califor-
niaindustry. 

Effects of Growthin the U.S.and 
Canadian Population 

Although not a staple in the diet, 
California NTS are used by most U.S. and 
Canadianhouseholdsasasnackandinhome 
baking, and are consumed in purchased 
bakeryproductsand cereals. Therefore,one 
source of increased demand for NTS is 
growth in population, and the increase in 
demand would depend partlyon therate of 
population growth. 

TheU.S.Bureau ofthe Census(1984) 
reportedlow,medium,andhighprojections 
of the U.S. population through 2080. The 
medium and high series were interpolated 
between data points,multiplied by 1.079 to 
reflect the fact that the projected figure for 
1985 was lower than the actual, and then 
multiplied by 1.105 to include Canada,on 
the assumption that the Canadian growth 
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Table 11. Effects of Eliminating all Tariffs: Changes in Predicted Values of Key Endogenous Variables, 
Simulation 4(S4)versus the Base Run(BR),Absolute and Percentage Changes S4 - BR,Initial 
Period(1981),Yearly AveragesofPeriods2-5,6-15,and 16-25. 

Initial period 2nd-5th 6th-15th 16th-25th 

Production 
Plantings,acres,PLANT 0 10(0.3%) 51 (1.6%) 20(0.5%) 

Removals,acres,RMVL 0 -14(0.3%) -33(0.7%) 12(0.3%) 

Bearing acreage,1000 acres,BA 0 .02(0.0%) .50(0.2%) .94(0.4%) 

Production,1000shorttons(st),QRG 0 .1 (0.0%) 4.2(0.2%) 8.0(0.4%) 

Allocation to dry,1000 st,QR 0 .38(0.0%) 5.5(0.4%) 7.1 (0.6%) 

Deliveries, 1000 packed weight metric 
tons(pwmt),DEL 0 .06(0.0%) .90(0.4%) 1.1 (0.6%) 

Prices,deflated$ per pwmt 
f.o.b. packaged price,PPD 0 9(0.8%) 8(0.7%) 2(0.1%) 

f.o.b. bulk price,PBD 0 8(0.9%) 7(0.8%) .62(0.1%) 

f.o.b.export price,PX/GNPD 0 2(0.3%) -.66 (0.1%) -3(0.5%) 

Free tonnage price,PFD 0 7(0.9%) 7(0.9%) 3(0.3%) 

Price growersreceivefor 
NTSexports,PGX/GNPD 0 0.61 (0.1%) -.34 (0.1%) -1 (0.3%) 

Shipmentsin pwmt 
Domestic shipments,1000,QPKG+QBLK 0 -.32(0.2%) -.29 (0.2%) -.05 (0.0%) 

Total exports,1000,QXT .68 (1.3%) .57(1.0%) .64(1.2%) .80(1.5%) 

The proportion ofexportsfrom the 
reserve pool,s .0 .005(1.1%) .006(1.4%) .003(0.6%) 

Supplyand stocks,1000pwmt 
Free tonnage,QFR 0 .07(0.1%) .07(0.0%) .47(0.3%) 

Packers'reported free tonnage stocks,BGSTK 0 .23(0.4%) .54(0.8%) .70(1.1%) 

Growers'carryin reserve,CI 0 -1.4 (2.6%) -.80(1.1%) .24(0.52%) 

Total supply,DEL+BGSTK+CI 0 -1.0(0.3%) .61 (0.2%) 2.1 (0.7%) 

Growers'netreturns,deflated$per wetst 
RNETDa -.09 (1.0%) .73(11.8%) .71(48%) .03(0.3%) 

Revenue,1,000,000,deflated$ 
Growers'exportrevenue,GXREVDb .31 (1.3%) .29(1.2%) .26(1.1%) .31 (1.3%) 

Growers'total revenue,GTREVDc .01 (0.0%) 1.3(1.0%) 1.3(1.0%) .85(0.6%) 

Packers'exportrevenue,PXREVDd .80(1.3%) .83(1.4%) .61 (1.1%) .60(0.1%) 

Packers'total revenue,PTREVDe .40(0.3%) 1.1 (0.7%) .96(0.6%) .39(0.2%) 
a. RNETD is the basis for the average past returns variables,RRD3 and RRD2,used in equations(1),(2), and (3); see 

identity (xxxii) in Table 3. RNETD decreases slightly in the initial period as exports increase, as more weight is 

given to lower-prices sales in the weighted average. Base run values for RNETD are -$8.85 in the initial period, 
$6.21 for 2nd-5th,$1.50 for 6th-15th periods,$16.50 for 16th-25th periods. 

b.GXREVD=(PGX/GNPD)•QXT/1,000,000. 
c. GTREVD=fPFD•QFR+s•(120/GNPD)•(QXT))/1,000,000 where 120 is the amount paid for reserve pool raisins under 

the export incentive plan,in pwmt. 
d.PXREVD=RPX/GNPD)•(QXT))/1,000,000. 
e.PTREVD=RPPD•QPKG+PBD•QBLK+(PX/GNPD)•QXTU1,000000. 
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ratewouldbethesameasthatfortheUnited 
States. The two series used are reported in 
Table 12. From 1981 through 1985, actual 
population figures were used; see POP in 
Appendix Table C.1. The average medium 
projection growth rate is 0.76 percent per 
year;the high,1.15 percent. 

Recall thatthe variablePOP,the U.S. 
and Canadian populations, is used in the 
modelin thefreetonnage priceequation(7), 
thetwof.o.b.price setting equations(8)and 
(9),and the growers'NTS price for exports, 
PGX,equation(12). In these equations the 
impactofsupplyon pricesisseenrelative to 
the size of the market,i.e. on a per capita 
basis. Domestic demand for packaged and 
bulk NTSis also on a per capita basis. 

In the base run,POP was held con-
stantatits1981level. Inthenexttwoexperi-
ments,we consider the effects of medium 
and high population projections and com-
pare their respective effects on demand for 
NTS. Expenditures(ECUD)in the demand 
equations (10) and (11) are also on a per 
capita basis. In the experiments we hold 
ECUD constant at its 1981 level,assuming 
thatincomejustkeepspacewith population 
growth. 

Simulation 5: Effects of a Medium 
Population Growth Rate 

In Table 13,model predictions using 
themediumpopulationprojectionsarecorn--
pared with thebaserun which held popula-
tion constantatits 1981level. Inthe2nd-5th 
period,usingactualpopulationdatafor1982 
through 1985,domestic shipments increase 
1.4 percent to accommodate the growth in 
population. With all other exogenous vari-
ablesheldconstantatthesamelevelasinthe 
baserun,all pricesand growers'netreturns 
increase. Exports decline asmallamountto 
accomodate the increase in domestic de-
mand. In response to more favorable re-
turns, more grapes are allocated to raisin 
production,newvinesareplanted,andfewer 
areremoved. By the6th-15th period,raisin 

Table12.ProjectedPopulationGrowthRates 
for the United States and Canada, 1986 
through 2005. 

Medium High 
1986 268.2 268.2 
1987 270.7 272.1 
1988 273.1 275.2 
1989 275.6 278.3 
1990 278.1 281.5 
1991 280.3 284.6 
1992 282.5 287.7 
1993 284.7 290.8 
1994 286.9 293.9 
1995 289.1 297.0 
1996 291.0 300.0 
1997 292.8 302.9 
1998 294.7 305.9 
1999 296.6 308.9 
2000 298.4 311.8 
2001 300.1 315.0 
2002 301.8 318.1 
2003 303.5 321.3 
2004 305.2 324.4 
2005 306.9 327.6 

grape production is up 1.5 percent; NTS 
deliveries,4 percent. Domestic shipments 
continue to increase an average of 5.6 per-
cent per year, exports continue to decline, 
and pricesimprove. Thehigher production 
outpaces theincreased shipments,so stocks 
begin tobuild up,withsupplyaveraging2.7 
percentabove base. 

With veryfavorable returns through 
the15th year,growerscontinue to plantand 
allocate to raisins. During the 16th-25th 
periods, raisin grape production is up 7 
percentabove base;NTSdeliveries to pack-
ers are up 12.6 percent. The amount allo-
cated to free tonnage increases10.7 percent 
to accommodatethe14.6 percentincreasein 
domesticshipmentsand in response to bet-
ter f.o.b. prices. This increase and the 17 
percent per year increase in supply moder-
ates the difference above base in the free 
tonnagepricewhichinturnslowsthegrowth 
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Table 13. Effects of a Medium Population Growth Rate: Changes in Predicted Values of Key Endogenous 
Variables,Simulation 5(S5)versus the Base Run(BR),Absolute and Percentage Changes S5 -
BR,Initial Period (1981),Yearly Averages of Periods 2-5,6-15,and 16-25. 

2nd-5th 6th-15th 16th-25th 

Production 
Plantings,acres,PLANT 66(1.7%) 720(23.2%) 1416(40.0%) 

Removals,acres,RMVL -59(1.3%) -464(9.3%) -260(6.4%) 

Bearing acreage,1000 acres,BA .10(0.0%) 4.0(1.5%) 17.8(7.0%) 

Production,1000shorttons(st),QRG .78(0.0%) 34.3(1.5%) 151.3(7.0%) 

Allocation to dry,1000 st,QR 2.3(0.2%) 50.8(4.0%) 153.4(12.6%) 

Deliveries, 1000 packed weight metric 
tons(pwmt),DEL .38(0.2%) 8.1 (4.0%) 24.3(12.6%) 

Prices,deflated$ per pwmt 
f.o.b. packaged price,PPD 30(2.6%) 112(9.9%) 72(5.6%) 

f.o.b. bulk price,PBD 27(3.2%) 99(12.1%) 59(6.1%) 

f.o.b.export price,PX/GNPD 12(2.1%) 30(5.7%) 1.6(0.3%) 

free tonnage price,PFD 20(2.6%) 80(10.8%) 58(6.9%) 

Price growersreceivefor 
NTSexports,PGX/GNPD 4(0.9%) 11 (2.5%) 0.2(0.0%) 

Shipments,pwmt 
Domestic shipments,1000,QPKG+QBLK 1.7(1.4%) 7.0(5.6%) 17.5(14.6%) 

Total exports,1000,QXT -.46(0.9%) -1.2 (2.2%) -0.7(0.1%) 

The proportion ofexportsfrom the 
reserve pool,s .01 (2.2%) .04(10.2%) 0.4(7.3%) 

Supplyand stocks,1000pwmt 
Free tonnage,QFR .73(0.4%) 5.1 (3.0%) 17.3(10.7%) 

Packers'reported free tonnage stocks, 
BGSTK .01 (0.0%) 2.3(3.5%) 7.9(12.7%) 

Growers'carryin reserve,CI -.80(1.7%) 1.2(1.8%) 18.7(41.6%) 

Total supply,DEL+BGSTK+CI .41 (1.3%) 9.2(2.7%) 50.9(17.0%) 

Growers'netreturns,deflated$per wetst 

RNETDa 3.2(51.0%) 12.2(800.0%) 9.86(59.7%) 

Revenue,1,000,000,deflated$ 
.06(0.2%) -.02(0.0%)Growers'exportrevenue,GXREVDb .02(0.0%) 

Growers'total revenue,GTREVDc 4.1 (3.2%) 18.0(14.2%) 25.1 (18.2%) 

Packers'exportrevenue,PXREVDd .73(1.2%) 2.0(3.4%) 0.1 (0.2%) 

Packers'total revenue,PTREVDe 5.7(3.6%) 21.9(14.5%) 28.6(17.4%) 
a.RNETD is the basis for the average past returns variables,RRD3 and RRD2,used in equations(1),(2), and (3); see 
identity (x)cxii)in Table 3. The base run values for RNETD are $6.21 in the 2nd-5th,$1.50 in the 6th-15th,and $16.50 in 
the 16th-25th periods. 
b.GXREVD=(PGX/GNPD)•QXT/1,000,000. 
c.GTREVD=[PFD•QFR+s0(120/GNPD)•(QXT)1/1,000,000 where 120 is the amount paid for reserve pool raisins under 
the export incentive plan,in pwmt. 
d.PXREVD=RPX/GNPD)•(QXT)1/1,000,000. 
e.PTREVD=RPPD•QPKG+PBD•QBLK+(PX/GNPD)•QXT]/1,000000. 
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inf.o.b.prices. Withincreased supplies,the 
small differencein exportlevels narrowsso 
thataboutthesameamountisexported asin 
the baserun. 

Revenuestogrowersand packersare 
well above the baserun in all periods. 

Simulation6: EffectsofaHighPopulation 
Growth Rate 

Actual population data were used 
through 1985in both the medium and high 
population growth experiments,so results 
forthe2nd-5th periodsforboth arereported 
in the first column ofTable 13. In Table 14, 
model predictions using the high popula-
tion growth ratefor the6th-25th periodsare 
compared with the base run (first two col-
umns)and with the medium growth rate 
(3rd and4thcolumns). Domesticshipments 
areup0.9percentmorethanin the medium 
runin the6th-15th period;3.6 percentmore 
in the 16th-25th periods. Prices and returns 
are higher,as are plantings,production and 
supply. Afterthe15th period,differencesin 
pricesfrom the baserun begin to moderate, 
but they remain substantially above the 
medium run predictions. Net grower re-
turns to raisin grape production remain 
$14.40 per short ton above a base of $1.50, 
and$4.50abovetheaveragepredicted value 
in Simulation5 using the medium popula-
tion growth projection. 

Summary,Effects ofPopulation Growth 
Thebasicpatternis thesameforboth 

the medium and high population projec-
tions,butthe effects are exaggerated under 
the high growth rate. (Note that with con-
tinuous population growth,the system can 
never achieve stationary equilibrium.) 
Domestic shipments expand substantially, 
rising 14.6 percent above base in the 16th-
25th periods under the medium projection; 
18.8percentunderhigh population growth. 
All prices increase as, at first, a relatively 
fixed supply becomes smaller in per capita 
terms. 

Higher prices and shipments mean 
increasingly favorable returns to growers 
who respond by planting more vines, re-
moving less,and allocating more grapes to 
raisin production. Bythe16th-25th periods, 
raisingrapeproductionisup7percentunder 
the medium growth rate;8.6 percent under 
the high;NTSdeliveries areup 12.6 percent 
under the medium rate;15.8 percent under 
the high. Production outpaces growth in 
demandsostocksbuild;supplyincreasesby 
17percentunderthemediumand20percent 
under the high projections. With increased 
shipments and better prices,free tonnage is 
set10.7percentand13.6percenthigherthan 
base,respectively. With the larger levels of 
supplyfromincreased plantingsand alloca-
tion to raisins and larger amounts desig-
nated as free tonnage, domestic and fee 
tonnage priceincreases are moderated. 

However, we have not considered 
that the populations ofimporting countries 
would likely also increase at similar rates. 
Suchanincreaseinthesepopulationswould 
shift the aggregate exportdemandfunction 
facing packers, increase the upward pres-
sureonprices,andencourageanevengreater 
supply response. 

In these experiments,the very large 
increasein predicted raisin grape plantings 
andtheresultingincreaseinbearingacreage 
do not recognize competition from other 
crops that would also likely respond to 
populationgrowth.Thiscompetitionwould 
moderate the impact of population growth 
on the California raisin industry. 

Evaluation ofa Reduction in Growers' 
CostofProduction 

We now consider the impacts of a 
technological change that substantially re-
duces growers'costs in making NTS. Sup-
pose,forexample,thatthedried-on-the-vine, 
mechanical harvesting technology were to 
replace the currentlabor-intensive method. 
Theimpacton cost of such a change is not 
known,butforsimulationpurposes,wewill 
assumea 10percentreduction. 
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Table 14. Effects of a High Population Growth Rate: Changes in Predicted Values of Key Endogenous 
Variables,Simulation 6(S6)versus the Base Run(BR),Absolute and Percentage Changes S6 -
BR,Yearly Averages,Periods6-15 and 16-25;Comparison of High versus Medium Growth 

Rates, Simulation (S6) versus Simulation 5(S5), Absolute and Percentage Changes S6 - S5, 
Differences in Predicted Values,Yearly Averages,Periods6-15and 16-25. 

S6 vs.BR S6 vs.S5 

6th-15th 16th-25th 6th-15th 16th-25th 

Production 
Plantings,acres,PLANT 847(27.2%) 2050(53.4%) 126(3.3%) 634(12.1%) 
Removals,acres,RMVL -533(10.7%) -421 (10.3%) -69(1.5%) -161 (4.2%) 
Bearing acreage,1000 acres,BA 4.4(1.6%) 22.0(8.6%) .34(0.1%) 4.2(1.5%) 
Production,1000shorttons(st),QRG 37.2(1.6%) 187.0(8.6%) 2.9(0.1%) 35.6(1.5%) 
Allocation to dry,1000 st,QR 56.0(4.4%) 192.5(15.8%) 5.2(0.4%) 39.2(2.8%) 
Deliveries, 1000 packed weight metric 

tons(pwmt),DEL 8.9(4.4%) 30.5(15.8%) .83(0.4%) 6.2(2.8%) 

Prices,deflated$per pwmt 
f.o.b. packaged price,PPD 130(11.6%) 109(8.5%) 19(1.5%) 37(2.8%) 
f.o.b. bulk price,PBD 117(14.2%) 92(9.5%) 17(1.9%) 33(3.2%) 
f.o.b. export price,PX/GNPD 37(7.0%) 11(10.0%) 6(0.5%) 9(1.6%) 

Free tonnage price,PFD 93(12.6%) 85(1.9%) 13(1.6%) 27(3.0%) 

Price growersreceivefor 
NTSexports,PGX/GNPD 13(3.1%) 3(0.7%) 2(1.2%) 3(0.7%) 

Shipmentsin pwmt 
Domestic shipments,1000,QPKG+QBLK 8.1 (6.4%) 22.5(18.8%) 1.1 (0.9%) 5.0(3.6%) 
Total exports,1000,QXT -1.5 (2.7%) -.43 (0.8%) -.26 (0.5%) -.37(0.7%) 

The proportion ofexportsfrom the 
reserve pool,s .05(15.3%) .05(9.6%) .006(1.7%) .01 (2.2%) 

Supplyand stocks,1000pwmt 
Free tonnage,QFR 5.9(3.4%) 21.9(13.6%) .77(0.4%) 4.6(2.6%) 
Packers'reported free tonnage stocks,BGSTK 2.5(3.7%) 9.5(15.2%) .15(0.2%) 1.6.(2.2%) 
Growers'carryin reserve,CI -1.8 (2.7%) 21.2(47.0%) -.61 (0.9%) 2.4 (3.8%) 
Total supply,DEL+BGSTK+CI 9.5(2.8%) 61.2(20.4%) .37(0.1%) 10.3(2.9%) 

Growers'netreturns,deflated$per wetst 
RNETDa 14.3(950.7%) 14.4(87.3%) 2.1 (15.1%) 4.5(17.2%) 

Revenue,1,000,000,deflated$ 
Growers'exportrevenue,GXREVDb .06(0.3%) -.03 (0.1%) .005.(0.0%) -.009 (0.0%) 

Growers'totalrevenue,GTREVDc 21.0(16.5%) 34.3(24.7%) 3.0(2.0%) 9.1 (5.6%) 

Packers'exportrevenue,PXREVDd 2.4(4.1%) .61 (1.0%) .39(0.7%) .52(0.9%) 

Packers' total revenue,PTREVDe 25.7(17.1%) 39.8(24.2%) 3.9(2.3%) 11.2(5.8%) 

a.RNETD is the basis for the average past returns variables,RRD3 and RRD2,used in equations(1),(2), and (3); see 

identity (xxxii)in Table 3. Base run values for RNETD are -$8.85 in the initial period,$6.21 for 2nd-5th,$1.50 for 

6th-15th periods,$16.50 for 16th-25th periods;SE7 values are $13.70 for 6th-15th,$26.36 for 16th-25th periods. 

b.GXREVD=(PGX/GNPD)*QXT/1,000,000. 
c.GTREVD=[PFD•QFRi-s•(120/GNPD)•(QXT)]/1,000,000 where 120 is the amount paid for reserve pool raisins under 

the export incentive plan,in pwmt. 
d.PXREVD=HPX/GNPD)•(QXT)1/1,000,000. 
e.PTREVD=RPPD•QPKG+PBD•QBLK+(PX/GNPD)•QXTU1,000000. 
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Simulation 7: Growers'Cost Reduced by 
10Percent 

Simulation7teststheimpactofaone-
time reduction in cost of production. The 
growers'costvariable,GCRD,used in com-
puting growers'net returns RNETD(iden-
tityxxxiiinTable3)isloweredby10percent; 
thatis,GRCD•0.9—areductionof$11.97per 
short wet ton. Predicted values are com-
pared with baserun valuesin Table 15. 

Growers'netreturnsjump$11.97from 
-$8.85pershortwettonin1981.Inresponse, 
plantings are up 19 percent in the 2nd-5th 
periods; removals are down about 10 per-
cent. The resulting increase in production 
comeswhenthenewvinesstarttobear;after 
the5th period,raisin grapeproductionis up 
2.5 percentabove the base through the 15th 
period,and then up almost3 percent after 
the 16th period. 

The allocation to dry and NTSdeliv-
eriesincrease over base byalmost2percent 
a year in the 2nd-5th periods, by over 4 
percent in the 6th-15th and the 16th-25th 
periods. 

These increases in raisin grape pro-
duction and in NTS deliveries mean that a 
largeramountisdesignated asfree tonnage: 
QFRincreasesby1percentperyearthrough 
the 5th period,by over4percentin the6th-
15th and 16th-25th periods. Supply is also 
up by 2 percent,8 percent, and nearly 10 
percent for the respective periods consid-
ered. The extra supply builds up in the 
reserve pool with an increase of82percent 
over base in the 16th through 25th periods. 
Increased free tonnage and supply lead to 
substantial decreases for all prices. In the 
16th-25th periods,f.o.b. pricesfor packages 

and bulk NTS are down 10 and 12percent, 
respectively; the free tonnage price is 10 
percent below base.39 Both growers' and 
packers'export prices are also down. As a. 
result, domestic and export shipments in-
crease. By the 16th-25th periods,domestic 
shipments are almost4percent higher and 
exports are up 3.5 percent. However,be-
cause of inelastic demand functions, more 
shippedatlowerpricesmeansreducedreve-
nuefor growers and packersin all periods. 

By the 16th-25th periods, growers' 
net returns, that had encouraged such in-
creased supply,returned near to the base 
level, dropping $.38 below the base run 
predictionswhichaveraged$16.50pershort 
wettonduringthe16th-25thperiods. Mean-
whileconsumers athomeand abroad enjoy 
larger shipments atlower prices. 

Such a cost-reducing technological 
change apparently creates a dynamic win-
dow of profit for growers: The modelsug-
gests thatsuccessfuladoptionofanew tech-
nologythathasanimmediateeffecton costs 
mayallowgrowerstoearnandretainabove-
equilibrium returns for a period of up to 
about15years. Thereafter,increasedsupply 
reduces price to fully compensate the re-
duced cost. 

However,it is possible that a recur-
ring cycle hasbeen created by this one-time 
drop in grower costs. Thesupply response 
generatedintheintermediaterunmaycause 
production to outpace demand beyond the 
25th period,creating a trough of depressed 
returnsbringingonareductionin plantings, 
anincreaseinremovals,andasmalleralloca-
tion to raisins. Then,with smaller supplies, 
prices would recover—and so on. 

39.In order to compare these price declinesin Table 19 with theincreasein growers'returns per wetshortton, 
dividethe priceindollarsperpacked weightmetrictonbythedryingratio(4.423),multiplybythesweatbox-to-
packed weight conversion factor(.925),and divide by 1.10231,the short-to-metric ton converter. The average 
decreasesin thefree tonnage price,PFD,forexample,become$2.66,$14.42,and$16.70pershort wetton,in the 
respective periods. 
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Table 15. Effects of a 10 Percent Reduction in Growers' Costs: Changes in Predicted Values of Key 
Endogenous Variables,Simulation 7(S7)versus the Base Run(BR),Absolute and Percentage 
ChangesS7- BR,Initial Period(1981),Yearly Averages of Periods2-5,6-15,and 16-25. 

Initial period 2nd-5th 6th-15th 16th-25th 

Production 
Plantings,acres,PLANT 0 753(18.9%) 292(9.4%) 42(1.1%) 

Removals,acres,RMVL 0 -444(9.7%) -24(0.5%) 148(3.6%) 

Bearing acreage,1000 acres,BA 0 1.2(0.4%) 6.6(2.5%) 7.0(2.7%) 

Production,1000shorttons(st),QRG 0 9.7(0.4%) 56.3(2.5%) 59.2(2.7%) 

Allocation to dry,1000 st,QR 0 39.1 (1.9%) 55.9(4.4%) 49.4 (4.1%) 

Deliveries, 1000 packed weight metric 
tons(pwmt),DEL 0 6.2(1.9%) 8.9(4.4%) 7.8(4.1%) 

Prices,deflated$per pwmt 
f.o.b. packaged price,PPD 0 -21 (1.8%) -110(9.8%) -128(10.0%) 

f.o.b. bulk price,PBD 0 -20(2.3%) -100(12.2%) -117(12.1%) 

f.o.b.export price,PX/GNPD 0 -10(1.7%) -40(7.6%) -46(7.9%) 

Free tonnage price,PFD 0 -14(1.8%) -76(10.3%) -88(10.4%) 

Price growersreceivefor 
NTSexports,PGX/GNPD 0 -4(0.8%) -16(3.6%) -17(3.7%) 

Shipmentsin pwmt 
Domestic shipments,1000,QPKG+QBLK 0 .78(0.6%) 4.0(3.2%) 4.7(3.9%) 

Total exports,1000,QXT 0 .38(0.7%) 1.6(3.0%) 1.8 (3.5%) 

The proportion ofexportsfrom the 
reserve pool,s 0 -.01 (1.3%) -.04 (10.2%) -.04 (8.3%) 

Supplyand stocks,1000pwmt 
Free tonnage,QFR 0 1.8(1.0%) 7.4 (4.3%) 7.6(4.7%) 

Packers'reported free tonnage stocks,BGSTK 0 .46(0.7%) 2.3(3.5%) 2.5 (4.0%) 

Growers'carryin reserve,CI 0 2.1 (4.3%) 16.8(24.1%) 19.0(42.3%) 

Total supply,DEL+BGSTK+CI 0 6.5 (2.0%) 28.0(8.2%) 29.4(9.8%) 

Growers'netreturns,deflated$per wetst 

RNETDa 11.97(135.3%) 9.97(160.5%) 1.20(80.0%) -.38 (2.3%) 

Revenue,1,000,000,deflated$ 

Growers'exportrevenue,GXREVDb 0 -.03(0.1%) -.17(0.7%) -.04 (0.2%) 

Growers'total revenue,GTREVDc 0 -1.09 (0.8%) -8.1 (6.4%) -8.5 (6.2%) 

Packers'exportrevenue,PXREVDd 0 -.63 (1.1%) -2.8 (4.9%) -2.8 (4.6%) 

Packers' total revenue,PTREVDe 0 -2.1 (1.3%) -11.1 (7.4%) -11.4 (6.9%) 

a. RNETD is the basis for the average past returns variables,RRD3 and RRD2,used in equations(1),(2), and (3); see 
identity(xxxii)in Table 3. Base run values for RNETD are -$8.85 in the initial period,$6.21 for 2nd-5th,$1.50 for 
6th-15th periods;$16.50 for 16th-25th periods. 

b.GXREVD=(PGX/GNPD)•QXT/1,000,000. 
c. GTREVD=[PFD•QFR+s0(120/GNPD)•(QXT)]/1,000,000 where 120 is the amount paid for reserve pool raisins under 

the export incentive plan,in pwmt. 
d.PXREVD=RPX/GNPD)•(QXT)1/1,000,000. 
e.PTREVD=RPPD•QPKG+PBD•QBLK+(PX/GNPD)•QXT]/1,000000. 
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SUMMARYCOMMENTS 

Thisstudyformulated an economet-
ric model of the California raisin industry 
with primary focus on naturally sun-dried 
Thompson seedless raisins (NTS)on U.S. 
and world markets. The model included 
stochasticequationspertainingto:(1)grow-
ers' choice of when and how much raisin 
grape acreage to plantand remove;(2)their 
allocation of the crop between drying for 
raisins and selling for crush in the wine 
market; (3) the Raisin Administrative 
Committee'sdetermination ofhowmuchof 
the NTS crop should be declared as free 
tonnage—andhowmuchasreserve—under 
thefederalmarketingorder;(4)thebargain-
ingprocessforthepriceoffreetonnageNTS; 
(5)domesticdemandforpackaged andbulk 
NTS;(6)packers'f.o.b. price-establishment 
behaviorin response to their costs and how 
sales are moving relative to supply;(7)the 
industry'sfrequentuseofreserve poolNTS 
for export and the pricing of NTS exports; 
and(8)demandforNTSbymajorimporting 
countries. 

The econometric model provides a 
framework for analyzing theimpactof ma-
jorfactorsthataffecttheraisinindustryover 
the yearsstudied. However,theregenerally 
are changesin the structure of markets that 
require continual updating of econometric 
models if they are to be useful in short- or 
longer-term forecasting. An examplefrom 
this study is the out-of-sample analysis of 
exports which were underestimated due to 
importantchangesincompetitors'supplies. 
Thus,anyeconometric modelmustbe used 
inconjunctionwithdetailedindustryknowl-
edge,rather than as the sole basis for fore-
casts. 

The model was utilized here to ex-
ploretwokindsofquestionsorissues. First, 
simulation experiments were performed to 
evaluate the economic effects of one of the 
marketing programs (the export incentive 
plan), implemented under the marketing 

order. However,the marketing order pro-
gram itself was notevaluated. Second,fur-
ther simulations were performed to ascer-
tain the interim and long-run effects of 
changesinexogenousvariablessuchascosts, 
exchange rates, tariffs, and population on 
the endogenous prices,acreage,and quan-
tityvariables.Withperennialcrops,achange 
in an exogenous variable mayinduceshock 
wavesfelt over periods aslong as 25 years. 
Under real market conditions such shock 
wavesmaybeobscuredbychangesinawide 
varietyofotherfactors affecting thesystem. 
The simulation analysis permits us to hold 
these other factors constant while focusing 
on the change ofinterest. 

Analysis of the Effects of the Export 
Incentive Plan and Changes in Exchange 
Rates 

Threeanalyses wereperformed. The 
first(Analysis A)investigated the effects of 
theindustry'sexportincentiveplan(EIP)be-
ginning in 1981 whereby reserve tonnage 
raisins were offered to packers at$100 per 
short sweatbox ton to blend with free ton-
nage raisins already held by packers. The 
objectiveofEIPwastolowerthef.o.b.export 
price, making U.S. NTS more competitive 
abroad. 

Under Simulation 1 without EIP, 
exportpricesreceivedbygrowersandpack-
ers werefrom about20to50percent higher 
over the period of analysis than those pre-
dictedbythebaserununderEIP,butdomes-
tic f.o.b. and growers' free tonnage prices 
were lower by roughly 20 percent in the 
nearerterm,duemostlytoasupplybuildup 
asexportsdropped. Netrevenuesperton to 
growersdecreasedsubstantiallywithoutEIP 
over those values predicted with the pro-
gram. 

The second analysis (Analysis B) 
investigated the impact of a 25 percent 
strongerdollar(withoutEIP).Astrongdollar 
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scenario (Simulation 2) was compared to 
Simulation 1 in which exchange rates were 
held at 1981 levels. With the strong dollar, 
exports were down from 10 to 20 percent 
overtheperiodconsidered,leadingtoaprice-
depressing supply buildup. Growers'and 
f.o.b. prices dropped some 6 to 8 percent. 
However,lowerreturns discouraged plant-
ing,increased vine removals,and diverted 
NTSto the wine market,reversing thesup-
plybuildup and decreasing the price differ-
ences. After six years,prices had recovered 
somewhatbutwere stillfrom3to5percent 
lower than the 1981 exchangerate base pre-
dictions. After the16th year they wereonly 
about2percentlower than the baseofcom-
parison. 

Thethird analysis(AnalysisC)again 
looked attheeffectsoftheEIP program,but 
this time under a strong dollar assumption. 
One reason for EIP was the strengthening 
dollarin the early 1980s,so analysisCgives 
anotherindication ofthe program'simpact. 
Simulation 3, under EIP and a 25 percent 
stronger dollar,wascompared withSimula-
tion 2 which used a strong dollar without 
EIP. As in analysis A,export prices were 
considerablyhigherwithoutEIP,decreasing 
exportsfrom16toover30percentduringthe 
period examined. Reduced shipments 
abroadmeantprice-depressingsupplybuild-
ups,particularlyin growers'carryinreserve 
stocks. Lower grower net returns and re-
duced grower and packer total revenues 
without EIP over those with the program, 
replicated the resultsin analysisAin which 
exchangerateswereheldattheir1981levels. 

Evaluation ofthe Effects of Tariffs 
Simulation4tested theeliminationof 

alltariffsbymajorimportingcountries.There 
wasaverysmallimpactontheU.S.industry, 
for these tariffs are not high. Among more 
recentimportersarecountrieswhichdoplace 
high tariffs on raisins, but these countries 
were notincluded in the model. 

EffectsofGrowthoftheU.S.andCanadian 
Population 

Two analyses were performed to 
evaluatetheeffectsofpopulationgrowthon 
the industry. Simulation 5 compared the 
effects of a medium growth rate projection 
for the U.S.and Canadian populations with 
the base run in which population was held 
constantatits19811evel.Underthemedium 
growthrateassumption,domesticshipments 
atfirstincreased an averageof1.4 percenta 
year;after the5th period 5.6 percenta year; 
afterthe15th,nearly15percenta yearabove 
base level predictions. With all other ex-
ogenousvariables held constant,prices also 
increased. Resulting improved growers' 
returns led to a large positive supply re-
sponsein their planting,removal,and allo-
cation decisions. 

Simulation 6 used the high popula-
tion projection and compared it with the 
base run which held population constant. 
Thehighgrowthrateassumptionmeanteven 
greater increases in domestic shipments: 
After the6th period,shipments wereup6.4 
percent; after the 15th, nearly 19 percent. 
Returnswereevenmorefavorablethanunder 
the medium growth rate assumption, en-
couraging a still greater supply response. 
Raisin grape acreage was up,on average, 
nearly9percent after the 16th period. 

EvaluationofaReductionin GrowerCosts 
Simulation 7 used a one-time 10 

percentreductioningrowers'costformaking 
raisins, due,say,to a change in harvesting 
technology. These predictions were 
compared with the base run in which the 
costwasheldatits1981level. The10percent 
lower cost increased growers' net returns 
pertonover100percent,encouragingavery 
positive supply response: In the near term, 
plantings were up an average of19 percent 
per year,removals down nearly10 percent; 
afterthe6thperiod,plantingswerestillnearly 
10 percent above the higher-cost base and 
allocationstoraisinsincreasedover4percent. 
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Withincreased deliveries,suppliesbeganto 
build,depressinggrowerandf.o.b.domestic 
and export prices. However,grower's net 
returns remained above their base level for 
over 15 years. 

Future Research 
Thereareotherexperimentsthatcould 

be performed. Ofparticular interest would 
be to use the model to ask the "ultimate 
question": Whatifthere hadn'tbeen a mar-

keting order? Such a question is subject to 
the"Lucascritique"—the coefficients ofthe 
econometricmodelarenotinvarianttosuch 
a structural change. That is, without the 
marketing orderin place,the parameters of 
the model would be quite different. There 
may be ways,however,to getsome indica-
tion of price levels and returns under a no-
marketing-orderscenario. Thisweleavefor 
future research. 

APPENDIX A.RAISIN-GRAPEPRODUCTION 
(Explanation ofVariables Used,SourcesofData,and Time Series Observationson VariablesofInterest) 

Plantings 
The California Crop and Livestock Re-

porting Service(CCLRS)in its California Fruit 
and Nut Acreage publishes annually,for each of 
thestate'smajorfruitandnutcrops,estimatesof 
acreage standing in the current year that was 
planted in each ofthe previous several years— 
including the current year. But in each year's 
report, the estimate of what was planted in a. 
particular year is different. Generally,the esti-
mate goes up for a few years, peaks and then 
goesdown. Apparently,moreacreage that was 
plantedinaparticularyearisdiscoveredastime 
goes on. One explanation is thatCCLRSresur-
veysasinglecountyaboutevery four years. So 
whena large raisin-grape county is resurveyed 
thestate'saverage plantingsfigureforthat year 
may show a big change. After the peak, the 
estimates ofacreage standing that was planted 
in a certain year begin to decrease, indicating 
thatsome acreage has been removed. 

Ratherthanusingthereported plantings 
figurefor raisin grapes(acreagestandingin the 
current year,planted in thecurrent year)which 
decidedlyunderstates plantingsmostyears,the 
peak-yearfigure was chosen. Picking the peak 
may still understate plantings: Some removals 
inthatacreageagebracketmayhaveoccurredin 
the interim and,perhaps,in some cases not all 
acreageplanted thatyeariseverdiscoveredand 
reported. This is especially true for years in 
which the peak figure is the last one reported. 
TheadjustedplantingsdataarereportedinTable 
A.1 together with the dependent variable used 
in equation(1): 

PPLT=PLANT/TNA 

whereTNA is total netacreage,total acreage in 
t-1 minusremovalsafter harvestin year t,iden-
tity(v)in Table3. 

Bearing Acreage 
Because ofthe adjustments to the plant-

ingsdata,thebearingacreage(BA)dataalsohad 
tobeadjusted. In yeart+3acreage plantedintis 
countedas(commercially)bearing. Tothepub-
lishedbearingacreagefigurein tmustbeadded 
the adjustments made in t to the plantings fig-
uresin allbutthelastthreeagebrackets(which 
are nonbearing). On the way to the peakin the 
plantings data in any age bracket,the adjust-
menttoBAissimplythedifferencebetweenthe 
reported acreage standing of that age and the 
adjusted plantingsfigure,PLANT,for thatage. 
At the peak of the reported acreage planted 
standing in year t,the adjustmentto BA equals 
zero. Beyond the peak the adjustments also 
equalzerounlessthefiguresdipandcomeback 
up. When this occurs,the next highest figure 
afterthepeakwasused,sotheadjustmentisthe 
difference between this and the reported plant-
ings figure. 

Theseadjustmentspresumablymakethe 
dataamoreaccuratereflectionofactualBA.The 
adjusted bearing acreage figures are given in 
TableA.1.Totalacreage(TA),identity(vii)—the 
adjustedBAplusPLANTin t,in t-1,andint-2— 
also appearsin Table A.1. 

Removals 
The CCRLSinitsCalifornia GrapeAcreage 

haspublishedraisingrape removalfiguressince 
1974. Given the adjustments necessary for the 
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plantings data,adjustments would probably be 
advisable for these data as well. One way to 
calculate an adjusted series and to provide a 
timeseries onremovals before theCCLRSpub-
lisheddataseriesbeginsisto calculateremovals 
with adjusted bearing acreage and plantings 
data,solving identity(iii)in Table3forRMVL: 

RMVL=-Bly-BAt_1+PLANTt_3 
However, this calculation results in negative 
removalfiguresfor 1964,1977,and a verylarge 
negative value for 1984. Hence,the published 
removal series was used from 1974; the calcu-
lated series,for 1963-73;the negative value for 
1964wasset to zero. RMVL,which is assumed 
to occur after harvest in year t-1, appears in 
Table A.2,together with the proportion ofbear-
ing acreage removed,PRMVL=RNIVL/BAt_i, 
used as the dependent variable in equation(2). 
Totalnetacreage,TA 1-RMVL,is alsoshown in 
Table A.2. 

Returns 
Foruseasan explanatory variableinthe 

plantings and removal equations,(1)and (2), 
weighted averages of the past several years of 
returnstoNTSproducerswereconstructed.Most 
of the component parts of these returns vari-
ablesare explained and reported in subsequent 
appendixes: the free tonnage price, PF; the 
reserve price, PR; domestic shipments to the 
packaged and bulk markets,QPKG and QBLK, 
respectively; and total exports, the sum of ex-
portsto majorimporters,QX,and exportsto the 
rest ofthe world,QROW. 

Alsousedinthereturnscalculationisthe 
conversion factor (CF) to change the returns 
back to sweatbox tons from a packed-weight 
basis. Thefactor CF,largelystemmerloss,was 
takenfrom RAC's Marketing Policy reportsand 
isusedthroughoutthemodel.Upthrough1970-
71,CFwasreported in the"NTSTonnageMade 
Availablefor Disposition in CommercialTrade 
Channels"table. From 1971-72on,CFis given 
on the "General Information" sheets in the re-
ports,beginningwiththeOctober1978issue.CF 
is reported in Table A.3. 

TheGrossNationalProductimplicitprice 
deflator(GNPD)wasusedto deflatethisreturns 
variable and all prices,costs,andincome meas-

uresin the model,exceptfor pricesinimporting 
countries. GNPDwastakenfromtheU.S.Coun-
cil ofEconomic Advisers,the EconomicReport of 
the President; it was put on more nearly a crop-
yearbasisbyaveragingacrossyears;GNPDalso 
appearsin Table A.3. 

The deflated gross return was put on a 
netbasisbysubtractingan estimate ofgrowers' 
deflated costsfor producing raisins(GCRD). A 
timeseriesofgrowers'(deflated)costsforcrush 
(GCWGD)was constructed from University of 
California Cooperative Extension sample costs 
sheetsforSan Joaquin Valley wine grapes. The 
data which had been collected by Amspacher, 
were deflated and appear in Table A.3. From 
several othersample cost sheets for Thompson 
Seedless grapesfor raisinsand forcrushforthe 
late 1970s and early 1980s, it was determined 
that growers'costs for drying average about9 
percent more than selling for crush. So in de-
flated terms, GCRD=1.09•GCWGD. These 
raisin-grape costsheets assumed a wet yield of 
9shorttonsperacrevs.adryyield of2shorttons 
per acre,so 4.5 wasused asthe average drying 
ratio to convert the returns variable to a wet 
basis. GCRD is reported in Table A.3. 

The netreturn,RNETD,identity(vii),is 
the gross return constructedfrom NTSdeflated 
growerpricesreceivedandshipments,converted 
toawet,sweatboxshorttonbasisminusgrower 
cost,GCRD;RNETD is reported in Table A.4; 
becauseofthelagsneededinthemodel,RNETD 
is reported from 1960. A three-year average of 
past valuesofRNETD wasusedintheplantings 
equation(1);atwo-yearaverageintheremovals 
equation (2); RRD3 and RRD2,identities (vi) 
and(viii),are also reported in Table A.4. 

Production 
Yield wascalculated by dividing raisin-

grapeproductionfiguresfromCCRLS,Fruitand 
NutStatistics,annualissues,byadjustedbearing 
acreage(BA). Raisin-grape production,QRG, 
identity(viii)in Table3is reported in Table A.5 
together with the quantity marketed fresh,QF, 
and the quantity canned,QCAN,alsofrom the 
Fruit and Nut Statistics. The net quantity,Q, 
identity (ix),to be allocated between the crush 
and dry outlets also appearsin Table A.5. 
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Table A.1. Raisin GrapePlantings(PLANT),thePropor- Table A.2. Raisin Grape AcreageRemoved(RMVL);the 
tionofPlantingstoTotalNetAcres(PPLT), ProportionofRemovalstoBearingAcreagein 
Bearing Acres(BA),and TotalAcres(TA). t-1 (PRMVL); and Total Net Acres, Total 

Acres in t-1 minusRemovalsin t(TNA). 
Year PLANT PPLT BA TA Year RMVL PRMVL TNA 

acres acres acres acres 
1963 5,844 0.02262 247,890 264,205 1963 3,301 0.01369 258,361 
1964 4,564 0.01727 252,491 268,769 1964 0 0 264,205 
1965 5,935 0.02241 254,456 270,799 1965 3,905 0.01547 264,864 
1966 4,600 0.01726 255,990 271,089 1966 4,310 0.01694 266,489 
1967 1,626 0.00612 255,071 267,232 1967 5,483 0.02142 265,606 
1968 1,034 0.00402 250,855 258,115 1968 10,151 0.0398 257,081 
1969 1,551 0.00611 250,999 255,210 1969 4,456 0.01776 253,659 
1970 1,810 0.00730 245,529 249,924 1970 7,096 0.02827 248,114 
1971 2,952 0.01200 242,672 248,985 1971 3,891 0.01585 246,033 
1972 3,144 0.01281 240,614 248,520 1972 3,609 0.01487 245,376 
1973 5,756 0.02348 239,013 250,865 1973 3,411 0.01418 245,109 
1974 5,403 0.02158 241,445 255,748 1974 520 0.00218 250,345 
1975 3,114 0.01236 239,494 253,767 1975 3,874 0.01605 251,874 
1976 2,359 0.00948 237,129 248,005 1976 5,029 0.02100 248,738 
1977 4,027 0.01650 242,532 252,032 1977 3,875 0.01634 250,489 
1978 7,800 0.03144 240,626 254,812 1978 1,543 0.00636 244,130 
1979 12,544 0.04949 240,357 264,728 1979 1,357 0.00564 250,489 
1980 15,862 0.06043 244,139 280,345 1980 2,222 0.00924 253,455 
1981 10,870 0.03905 250,294 289,570 1981 1,960 0.00803 262,506 
1982 8,237 0.02862 262,215 297,184 1982 1,723 0.00688 278,385 
1983 4,802 0.01629 274,200 298,109 1983 2,420 0.00923 287,847 
1984 2,293 0.00779 295,919 311,251 1984 3,657 0.01334 294,452 
1985 602 0.00199 283,450 291,147 1985 9,034 0.03053 302,217 

Table A.3. Sweatbox-to-Packed WeightConversion Table A.4 Deflated NetGrower Return to NTSProduc-
Factor(CF),the Gross NationalProduct tion(RNETD)and the Three- and Two-Year 
ImplicitPrice Deflator(GNPD),Deflated Average of Lagged Deflated Net Grower 
Grower Costsfor Wine Grape(GCWGD) Returns(RRD3)and(RRD2).
and Raisin GrapeProduction(GCRD). 

Year CF GNPD GCWGD GCRD Year RNETD RRD3 RRD2 
1971-72=1.0 dollars per shortton dollars per short(wet)ton 

1963 0.920 0.7222 5636 6131 1960 6.87 -
1964 0.920 0.7357 55.87 60.78 1961 1.72 - -
1965 0.920 0.7556 58.23 63.36 1962 21.46 - -
1966 0.929 0.7791 60.20 65.50 1963 13.29 10.02 11.59 
1967 0.930 0.808 59.16 64.36 1964 12.22 12.16 1737 
1968 0.920 0.8467 57.52 62.58 1965 6.55 15.65 12.75 
1969 0.928 0.8912 60.93 6837 1966 -2.91 10.69 938 
1970 0.930 0.9373 64.01 6830 1967 9.96 5.29 1.82 
1971 0.930 0.9801 66.93 68.29 1968 10.00 4.53 3.53 
1972 0.930 1.0288 69.11 75.19 1969 1.47 5.68 9.98 
1973 0.910 1.1042 76.98 83.75 1970 -0.91 7.15 5.74 
1974 0.920 1.2044 82.12 8934 1971 0.72 3.52 0.28 
1975 0.900 1.2907 82.13 8935 1972 32.54 0.43 -0.09 
1976 0.890 1362 83.04 9035 1973 57.12 10.78 16.63 
1977 0.910 1.4524 88.27 96.04 1974 22.74 30.13 44.83 
1978 0.915 1.5692 91.32 9936 1975 11.62 37.47 39.93 
1979 0.890 1.7092 103.03 112.10 1976 75.57 30.49 17.18 
1980 0.890 1.8701 102.45 111.47 1977 36.38 36.64 43.59 
1981 0.925 2.0149 110.08 119.77 1978 127.23 41.19 55.98 
1982 0.920 2.1134 119.24 129.73 1979 40.51 79.73 81.81 
1983 0.910 2.1936 114.88 124.99 1980 3335 68.04 83.87 
1984 0.900 2.28542 115.73 126.15 1981 1439 67.03 36.93 
1985 0.902 2.35469 106.62 116.21 1982 -5.82 29.42 23.87 

1983 -14.44 13.97 4.28 65 
1984 -62.51 -1.96 -10.13 
1985 -48.08 .-27.59 -38.48 



Table A.5. Raisin Grape Production(QRG);the Quantity Allocated to the Fresh Market(QF),to the Canned Market 
(QCAN),and the NetQuantity to be Allocated between Crushing and Drying(Q). 

Year QRG QF QCAN 
short(wet)tons 

1963 2,192,400 209,400 43,000 1,940,000 
1964 2,019,400 224,800 60,000 1,734,600 
1965 2,575,000 246,000 54,800 2,274,200 
1966 2,175,000 254,000 62,000 1,859,000 
1967 1,635,000 215,000 54,000 1,366,000 
1968 2,135,000 252,000 64,000 1,819,000 
1969 2,155,000 236,700 66,300 1,852,000 
1970 1,871,000 146,300 53,700 1,671,000 
1971 2,312,000 156,600 58,400 2,097,000 
1972 1,344,000 140,500 50,500 1,153,000 
1973 2,376,000 140,000 59,000 2,177,000 
1974 1,970,000 133,500 61,200 1,775,300 
1975 2,205,000 173,700 52,700 1,978,600 
1976 1,957,000 173,000 48,000 1,736,000 
1977 1,935,000 155,000 54,000 1,726,000 
1978 1,670,000 155,000 55,000 1,460,000 
1979 2,320,000 184,000 60,000 2,076,000 
1980 2,692,000 239,000 63,000 2,390,000 
1981 1,779,000 204,000 42,000 1,533,000 
1982 2,642,000 303,000 35,000 2,304,000 
1983 2,350,000 252,000 35,000 2,063,000 
1984 2,282,000 275,000 30,000 1,977,000 
1985 2,475,000 328,000 45,000 2,102,000 

APPENDIX B.ALLOCATION OFTHENETQUANTITYOFRAISIN GRAPES 
BETWEENDRYAND CRUSH 

(Explanation ofVariablesUsed,Sourcesof Data,and Time Series Observationson VariablesofInterest) 

The quantities ofraisin grapes allocated 
tobedried,QR,orcrushed,QC,weretakenfrom 
CCLRS,Fruit and Nut Statistics, various issues 
and are reported in Table B.1. The NTSreturns 
variable on a wet short-ton basis used in the 
allocationequation(3),RRD3,isthesameaswas 
used in the plantings equation and is found in 
TableA.4. Thecrushreturn,CR,alsocamefrom 
the Fruit and Nut Statistics, was deflated by the 
GNPD,and is reported in Table B.1 as CRD. 
Deflated growercostsforwinegrapes,GCWGD 
in Table A.3,weresubtracted from CRDfor the 
net crush return, CRDNET, identity (xi). 
GCWGDwasone oftheinstrumentsin the esti-
mation of equation(3);GCWGD is reported in 
Table B.1. Apparently,these data for growers' 
cost, extracted from Cooperative Extension 
costsheets, resulted in grower cost estimates 
that are(perhaps)unrealistically high,at least 

relativetotheCCLRSaveragecrushreturndata. 
The result is many negative values for the net 
crush return. 

From the quantity allocated to be dried, 
QR,the quantity to NTSis determined in iden-
tity (xii). The drying ratio,DR,used wascom-
puted from CCLRS data as the fresh tonnage 
allocated to drying divided by the resulting 
dried tonnage,as reported in the Fruit and Nut 
Statistics. Thedried tonnagewasconverted toa 
packed-weight,metric-ton basis using(1)CFin 
TableA.3;(2)theshort-to-metrictonconversion 
factor,1.10231;and(3)thehistoric proportion of 
the dried tonnage that is NTS,n. ri wascom-
puted by forming the ratio of NTS deliveries, 
DEL, reported in RAC's Marketing Policy re-
ports,to the CCLRS-reported dried raisin ton-
nage,QR. ri is reported in Table B.2 together 
withDRand DEL. 
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Table B.1. The Quantity of Raisin Grape Production 

Year 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Allocated to Dry for Raisins(QR)and to 
Crush(QC);the GrossandNetCrushReturn 
(CRD)and(CRDNET) 

QR QC CRD CRDNET 
short(wet)tons dollars per short(wet)ton 

1,069,000 871,000 46.39 -9.97 
1,033,000 701,600 56.14 0.27 
1,295,000 979,200 39.04 -19.19 
1,184,000 675,000 35.30 -24.90 
751,000 615,000 49.01 -10.15 

1,110,000 709,000 47.36 -10.16 
1,007,000 845,000 53.19 -7.74 
820,000 851,000 57.83 -6.19 
893,000 1,204,000 55.10 -11.84 
436,000 717,000 75.43 6.32 
967,000 1,210,000 71.09 -5.89 

1,021,300 754,000 48.99 -33.13 
1,249,600 729,000 45.71 -36.41 
981,000 755,000 61.38 -21.66 

1,132,000 594,000 68.71 -19.55 
758,000 702,000 97.50 6.18 

1,376,000 700,000 88.35 -14.69 
1,612,000 778,000 77.00 -25.45 
1,024,000 509,000 98.76 -11.32 
1,530,000 774,000 60.09 -59.15 
1,733,000 330,000 47.41 -67.47 
1,390,000 587,000 34.13 -92.02 
1,543,000 559,000 33.13 -83.09 

Table B.2. TheProportion ofthe Quantity Dried thatis 
NTS(th,the Drying Ratio(DR),and NTS 
Delivered to Packers'Doors(DEL). 

Year H DR DEL 
metric tons, 

packed weight 
1963 0.77 4.24 163,056 
1964 0.91 4.49 175,187 
1965 0.90 4.80 203,063 
1966 0.93 4.23 218,340 
1967 0.89 4.15 136,103 
1968 0.91 4.20 201,099 
1969 0.91 4.01 191,465 
1970 0.91 4.25 148,544 
1971 0.89 4.60 145,406 
1972 0.87 4.15 76,994 
1973 0.89 4.32 164,078 
1974 0.88 4.23 177,263 
1975 0.89 4.40 206,787 
1976 0.54 4.50 94,954 
1977 0.88 4.56 180,639 
1978 0.43 4.40 61,766 
1979 0.87 4.55 212,432 
1980 0.82 5.21 205,609 
1981 0.88 4.00 188,357 
1982 0.70 5.23 171,679 
1983 0.88 4.37 287,241 
1984 0.89 4.15 244,510 
1985 0.88 4.49 248,182 

APPENDIX C.RAC-DECLARED FREETONNAGEAND RBA-BARGAINED 
FREETONNAGEPRICE 

(Explanation of Variables Used,Sourcesof Data,and Time Series Observationson VariablesofInterest) 

Free Tonnage 
The initial free tonnage set by the RAC 

and purchased by packers is reported in RAC's 
Marketing Policy annual reports, Table No. 8, 
"NaturalSeedlessRaisinsTonnageMadeAvail-
ableforDispositioninCommercialTradeChan-
nels." Additional purchases made by packers 
from the reserve poolforfree tonnage uses,are 
also given in the Marketing Policy reports;these 
purchases were added to the initially declared 
freetonnageandtheresultwasputonapacked-
weight,metricton basistoaccord withtheship-
ments and other data in the marketing model, 
usingCF(Table A.3)and themetric-to-shortton 
conversion factor;see QFRin Table D.1. 

POP,the population oftheUnitedStates 
and Canada, is used to put the free tonnage 
quantity ona percapita basis. TheU.S.January 
1stpopulationfigures werefrom U.S.Bureau of 

theCensusinitsSeriesP-25,No.952,May1984, 
Table1,andfor1982-85,inits CurrentPopulation 
Reports,P-25,No.962. (Hawaiiand Alaska are 
included as are armed forces overseas.) The 
CanadianpopulationstatisticsarefromtheU.N. 
Monthly Bulletin of Statistics. POP appears in 
Table C.1 together with the per capita free ton-
nage quantity,QFR/POP. 

Theexplanatory variables usedin equa-
tion(6)are: 

•PD,4,identity(xxxiii)inTable3istheweighted 
average of packaged and bulk f.o.b. 
domestic prices,explained in Appendix 
E;PDfor1962-85isreportedinTableC.2. 

*Totaldomesticshipmentslagged,QPKG,iden-
tity(xvii),plusQBLK,identity(xviii),are 
explained in Appendix E. 

*Packers'reported beginningstocks,BGSTK,is 
described in Appendix D. 
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*Other supply includes deliveries,DEL,iden-
tity WO (Table B.2), and growers' car-
ryinreserve(CI). CIisfromRAC'sMar-
keting Policy reports and is reported in 
TableC.2. In thesimulation model,CIis 
predicted by identity (xiii) which uses 
identities(xiv)and(xxvii). Identity(xiv) 
is the remaining reserve, RES,after all 
free tonnage sales to packers; RES is 
reportedinTableC.2.OTHERisthesum 
of uses of the reserve pool other than 
exportsand carryoverstocks;these uses 
include sales to wineries for alcohol 
manufacture,salesforcattlefeed,shrink-
age,etc. Identity(xv)in Table3predicts 
OTHER where the historic (1963-83) 
proportionofOTHERtoRESisused,i.e., 
0.10. 

*Thequasidummyvariable,X,equalszerountil 
1977 after which it equals lagged total 
exports. (X is entered in equation(5)to 
reflect the RAC policy change with re-
spect to exports.) Total exports,QX in 
identity (xxv) plus QROW in identity 
(xxvi),are explained in Appendix F. 

Free Tonnage Price 
Thefree tonnagefield priceisthe Raisin 

Bargaining Association's bargained-for price. 
Thepricereceivedonthe RACinitiallydeclared. 
freetonnagewastakenfromRAC,RaisinIndus-
tryStatisticalInformation,"IndependentProducer 

Returnson NaturalThompsonSeedlessRaisins 
Segregated byPoolsand Total Deliveries"; the 
1983andlaterfreetonnagepriceswerefrom the 
RBA Communique. The price usedin the model, 
PFD,is a (deflated) weighted average of this 
initial free tonnage price and the cost of addi-
tional purchasesfrom the reserve poolfor free 
use,whichincludesinterestandstorage. Prices 
paid for the additionalfree tonnage purchases 
are from the Marketing Policy reports,"Supply 
and Disposition of Reserve Pool Natural Th-
ompsonSeedless Raisins." The weighted aver-
age ofthe originalfreetonnage priceand prices 
paid for additional purchases wasconverted to 
a packed-weight, dollars per metric ton basis 
and deflated by the GNPD;PFD is reported in 
Table C.2. 

The net f.o.b. price,PNETD,is lagged 
oneperiodandusedinequation(7).PNETDhas 
samecomponentsasPDin Table C.2,butis put 
on a net basis by subtracting processing costs. 
Processing costs for packaged and bulk NTS 
whichareanimportantfactorinthe price estab-
lishment equations,are explained in Appendix 
E.PNETDisalsoreportedin TableD.2. Alsoin 
equation(7)arethepercapitafreetonnagequan-
tity (Table C.1) and the per capita remaining 
supply,i.e.,totalsupply,DEL+BGSTK+CI,iden-
tity(xvi),minusthefreetonnagequantity,QFR, 
which wasreported in Table D.1. 

The other variable in equation (7)is X 
which is explained above. 

APPENDIXD.PACKERS'REPORTED BEGINNINGSTOCKS 
(Explanationsof variables used in equation(6)and timesseries observations.) 

When packers'ending stocks are calcu-
lated as free tonnage supplies minus all free 
tonnage shipments and small amounts sold to 
the government, the residualamountdoesnot 
equal packers'reported beginningstocksin t+1 
asofSeptember1stintheRAC'sMarketingPolicy 
reports. Consequently,packers'reported stocks 
wereusedinthemodelaspredictedbyequation 
(6), which uses as variables free tonnage sup-

plies, QFRt_i and BGSTIci,and free tonnage 
marketings,QMF.QFRisexplainedinAppen-
dix C. QMF,identity(xxxi),includes packaged 
andbulkdomesticshipments,QPKGandQBLK, 
identities(xviii)and(xvii),which are described 
in Appendix E and free tonnage exports,QXF, 
identity(xxx),explainedinAppendixF.BGSTK 
and QMYare reported in Table D.1. 
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Table C.1. FreeTonnage NTS,the Initial FreeTon-
nage plus Packer Purchases during the 
Marketing Year (QFR); the U.S. and 
Canadian Population (POP); and Per 
Capita Free Tonnage. 

Year QFR POP QFR/POP 
metric tons, millions grams 

packed weight 
1963 124,486 209.57 594.01 
1964 120,291 212.52 566.01 
1965 112,159 215.14 521.33 
1966 117,839 217.84 540.95 
1967 121,533 220.21 551.90 
1968 115,632 222.56 519.55 
1969 111,050 224.85 493.89 
1970 103,981 227.77 456.52 
1971 111,963 230.52 485.70 
1972 79,879 232.79 343.14 
1973 164,078 235.03 698.11 
1974 129,402 237.43 545.01 
1975 149,082 239.90 621.45 
1976 106,090 242.28 437.88 
1977 180,393 244.78 736.97 
1978 61,766 247.38 249.68 
1979 193,769 250.14 774.63 
1980 175,899 252.78 695.86 
1981 185,590 255.56 726.22 
1982 200,958 258.11 778.59 
1983 166,705 260.53 639.87 
1984 235,405 260.76 902.78 
1985 206,681 265.89 777.31 

Table C.2. TheWeighted Averagef.o.b.PriceforPackagedand 
Bulk NTS (PD), the Residual Reserve after Free 
Tonnage Shipments(RES), Growers' Carryin Re-
serve(CI),the Deflated FreeTonnageGrowerPrice 
(PFD),andtheWeightedAverageNetf.o.b.Pricefor 
Packaged and BulkNTS(PDNET). 

Year PD RES CI PFD PDNET 
$/metric ton metric tons,packed weight $/metric ton 

1962 573.91 420.87 
1963 555.66 38,570 0 420.16 401.24 
1964 548.48 55,535 638 412.42 361.86 
1965 554.98 102,381 11,477 403.96 306.67 
1966 535.10 134,358 33,858 357.57 326.66 
1967 591.95 62,187 47,617 447.41 394.42 
1968 624.83 97,125 11,659 442.22 444.89 
1969 610.81 106,071 25,656 423.18 429.72 
1970 597.91 80,112 35,549 404.66 422.42 
1971 634.55 56,107 22,663 393.04 467.44 
1972 1043.01 0 2,885 574.59 841.53 
1973 1102.15 0 0 767.91 902.00 
1974 911.73 47,861 0 636.69 705.74 
1975 853.44 75,255 17,550 624.61 659.49 
1976 1418.12 22,840 33,976 954.83 1152.58 
1977 1029.17 246 0 721.81 746.73 
1978 2092.97 0 0 1228.36 1692.70 
1979 1247.73 18,663 0 850.54 903.54 
1980 1137.75 41,515 11,806 807.16 810.32 
1981 1067.39 42,384 39,616 762.89 790.84 
1982 995.80 0 29,278 742.23 728.21 
1983 900.50 120,536 0 719.57 619.02 
1984 599.10 89,905 80,800 383.61 357.11 
1985 612.13 115,576 74,076 400.09 381.67 

Table D.1. Packers' Reported Beginning Stocks(BGSTK);Free Tonnage Shipments to the NTS Packaged and Bulk 
Markets and Free TonnageExports(QMF). 

Year BGSTK QMF Year BGSTK QMF 
metric tons,packed weight metric tons,packed weight 

1962 18,852 146,773 1974 12,421 129,993 
1963 17,737 123,725 1975 9,858 134,999 
1964 17,276 119,079 1976 32,544 114,535 
1965 20,209 113,808 1977 23,410 153,735 
1966 16,537 114,464 1978 50,100 97,666 
1967 14,444 115,241 1979 13,812 162,083 
1968 20,221 110,506 1980 44,829 178,348 
1969 23,852 109,224 1981 44,888 170,441 
1970 24,323 108,323 1982 48,463 156,631 
1971 17,207 115,645 1983 69,761 149,973 
1972 12,579 91,670 1984 51,684 212,207 
1973 1,233 148,621 1985 78,162 220,213 
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APPENDIX E. DOMESTICDEMAND ANDPRICING SYSTEM 
(Explanation ofVariables Used,SourcesofData,and Time Series Observationson Variables ofInterest.) 

The shipments data on quantities of 
packagedandbulkpackNTS,QPKGandQBLK, 
were from the table"Shipments of Natural 
Thompson Seedless to Domesticand Canadian 
Markets, Packed Weight Basis," in RAC's 
MarketingPolicyreports,variousissues. In1975-
76,the marketing orderfiscal year waschanged 
fromaSeptember-AugusttoaAugust-Julybasis. 
To avoid adjusting the packaged and bulk 
shipments data either back to 1963 or forward 
which mightnothaveaccorded well with other 
data used,the 11-month total for 1975-76 was 
multiplied by the ratio 12/11. 

Serious efforts were made to obtain Ca-
nadianshipmentsdatagoodenoughto estimate 
aseparate NTSimportdemandfunction as was 
done for other major importers. There was a 
tradeoff between using(1)NTSshipments dis-
aggregated by packaged and bulk but aggre-
gated for the United States and Canada and(2) 
shipments disaggregatedbycountrybutnotby 
type. TheRACreports NTS shipmentsto Can-
ada in its Final Report,"Monthly Shipment Re-
port Designating Countries by Destination by 
Varietal Type," August,various years,but the 
informationisonlyavailablefrom1974onandit 
is not disaggregated by packaged and bulk. 
Other sources on U.S. raisin exports are for all 
raisins not just NTS;4° sometimes currants are 
alsoincluded.Marketingorderpoolingarrange-
mentsdiffer bytype ofraisin;forinstance there 
have not been reserve pools for Muscats,Sul-
tanas,GoldenSeedless,orZante Currantssince 
the 1950s. In the tradeoff between separating 
out Canada from the all-raisin shipments data 
and separating out NTSfrom the two-country 
shipments data,the latter course waschosen. 

PackagedandbulkNTSshipmentswere 
put on a per capita basis by dividing by the 
population of the United States and Canada, 
POP,reported in Table C.1. The resulting per 

capita quantities,QCPKG and QCBLK,are re-
ported in Table E.1 together with total ship-
ments,QPKG and QBLK. QPKG and QBLK, 
lagged in equation(5)are reported for 1962-85. 

U.S.personalconsumptionexpenditures 
were taken as representative of both countries 
and were taken from U.S. Department of 
Commerce,BureauofEconomicAnalysis,Survey 
ofCurrent Business,variousissues.Thethirdand 
fourth quarters ofone year were averaged with 
the firstandsecond ofthe next to putthe series 
on a near crop-year basis. U.S. expenditures 
wereputonapercapitabasisbydividingbythe 
U.S. population, POPUS. Per capita 
expenditures, ECUD, used in the domestic 
demand equations(10)and(11)andPOPUSare 
reported in Table E.2. 

Data on substitutes for NTS were pro-
vided by ArtHamlin ofthe U.S.Department of 
Labor,Bureau of Labor Statistics: a wholesale 
price index for cookies, crackers, and related 
products, used in the domestic packaged de-
mandequation(10)anda wholesale priceindex 
for cereal and bakery products in the domestic 
bulk demand equation(11). Thislatter index is 
a weighted average of: bread;bread-type rolls; 
breadstuffing,croutons,andbreadcrumbs;sweet 
yeast goods;soft cakes; pies;cake-type donuts; 
cookies, crackers, and related products; flour, 
flour-base mixesand doughs;milled rice; cere-
als. Both indexes were putonacrop-year basis 
by averaging monthly observations, and then 
they were deflated by the GNPD. The price 
index for cookies and crackers used asa substi-
tute in equation (10)(PSUBD)and for bakery 
productsused asacomplementin equation(11) 
(PCOMPD)are also reported in Table E.2. 

Theinitialf.o.b.priceseriesforpackaged 
andbulkNTSweretakenfromtheweeklyquotes 
in the Pacific Fruit News,"Dried Fruit and Tree 
Nuts Packer Quotations," averaged over the 

40.TheU.S.DepartmentofAgriculture,EconomicResearchServicepublishesdetailedexportdatabycommodity 
andbycountryinitsForeign AgriculturalTradeofthe United Statesoncalendaryear,fiscalyear,and monthlybases. 
The USDA,Foreign Agricultural Service also provides raisin export data in its Foreign Agricultural Circular, 
variousseries. TheUSDA-State ofCalifornia,Federal-State MarketNewsService gives raisin exportsfrom the 
United States by country of destination. And the United Nations,Food and Agriculture Organization,Trade 
Yearbook,givesexportsfrom and imports to mostcountriesin the world. 
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crop year. The last weekly quote of the month 
(orasnearaspossible)was usedinthe12-month 
average. 

For a representative price of packaged 
NTS,the cents-per-pound list pricefora case of 
4815-oz. packages or of2415-oz packages was 
converted to dollars per metric ton and then 
deflated bytheGNPD. Later,these PacificFruit 
News list prices for 1974 through 1983 were 
adjusted by trading information given in 
American Institute ofFood Distribution's,Food 
Institute Report. The 1984 and 1985 prices are 
also from this report. This weekly report not 
only gives list prices for branded and private 
label packaged and bulk NTS,but also reports 
whether trading was at list or below, and, if 
below,how much below. Thefinalselection of 
a representative annual packaged NTS price 
from 1974 on was a (somewhat subjective) 
combination of the original list prices, the 
brandedandprivatelabelquotes,thefinaltrades 
inAugustandSeptember,openingpricesforthe 
new crop,and adjustments made through the 
marketing year. The resulting annual average 
converted to dollars per metrictonand deflated 
by the GNPD appearsasPPDin E.3. 

The price of bulk pack NTSin deflated 
dollars per metric ton is also reported in Table 
E.3. Initially, a partial series was constructed 
using the cents-per-pound list prices for bulk 
NTSin Pacific Fruit News. In 1972-73and again 
in 1974-75,Pacific Fruit News gaveno quotesfor 
bulkpack. Brian ToddoftheAmericanInstitute 
of Food Distribution, using the institute's re-

ports,provided listand trading pricesfor30lb. 
Selects(bulkpack)NTSfor1972-73,1973-74,and 
1974-75. The institute reports were available 
from 1975onand wereused to adjustthePacific 
FruitNewslist pricesbythetradinginformation 
they provided. 

A series for costs other than for raw 
product purchases wasconstructed using Sun-
MaidandSun-Diamondannualreportsfor1973-
79and 1980-86,respectively. For 1971 through 
1983, the statements of operations from these 
reports were used;the lineitemsfor processing 
and packing, freight and storage; marketing, 
selling, and administration; and advertising 
wereadded. Becauseraisins are mostlyleft un-
processeduntilsold,thesecostsweredividedby 
tonssold. Theannualreports alsosummarized 
processor costs per ton sold for earlier years; 
thesefigures wereusedfor1963-70. TheseSun-
Maid costs were taken as representative of the 
industry. Charles Bonner of Bonner Packing 
Company suggested (in a letter of October 7, 
1985)that packaged NTSprocessing costs were 
about1.12timesbulkcosts. TheSun-Maidseries 
wastaken as the packaged NTScost,PC,so the 
bulk processing cost,PCB=PC/1.12. Both cost 
series in deflated terms,PCD and PCBD,are 
reported in Table E.3. 

Thecost ofraisinsfor mostshipmentsis 
the free tonnage price,PFD,explained in Ap-
pendixCandreported in TableC.2. Thesum of 
the fruit and nonfruit costs is used in the two 
price setting equations,(8)and(9). 
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TableE.1. Domestic Market NTS Shipments to Pack- Table E.2. U.S.PerCapitaDeflatedPersonalConsump-
agedandBulkMarkets(QPKG)and(QBLK), tion Expenditures(ECUD),U.S.Population 
Per Capita Domestic NTS Shipments to (POPUS),Deflated Price Index ofCookies, 
Packaged and Bulk Markets. Crackers, and Related Products(PSUBD) 

Year QPKG QBLK QCPKG QCBLK and ofBakeryProducts(PCOMPD). 
metric tons grams Year ECUD POPUS PSUBD PCOMPD 

1962 56,238 58,677 dollars thousands 
1963 55,286 57,280 263.81 273.32 1963 2,810.81 190,668 128.22 127.14 
1964 54,350 60,324 255.73 283.85 1964 2,910.57 193,223 127.19 125.77 
1965 50,906 58,280 236.62 270.90 1965 3,037.24 195,539 127.12 127.18 
1966 52,954 57,711 243.09 264.93 1966 3,098.22 197,736 127.03 128.97 
1967 53,923 58,136 244.87 264.01 1967 3,161.14 199,808 126.92 124.06 
1968 49,541 58,735 222.60 263.91 1968 3,271.52 201,760 121.77 120.57 
1969 50,530 56,335 224.73 250.55 1969 3,306.13 203,849 123.90 118.30 
1970 50,954 55,246 223.71 242.56 1970 3,313.60 206,466 125.48 118.71 
1971 54,251 58,239 235.34 252.64 1971 3,408.63 208,917 123.69 114.62 
1972 35,743 45,402 153.55 195.04 1972 3,556.25 210,985 120.38 117.39 
1973 61,334 52,475 260.96 223.27 1973 3,595.09 212,932 133.97 141.72 
1974 60,237 50,956 253.70 214.61 1974 3,599.98 214,931 161.52 147.44 
1975 66,230 63,616 276.08 265.18 1975 3,705.95 217,095 152.27 135.59 
1976 52,185 53,467 215.39 220.68 1976 3,850.22 219,179 150.10 125.03 
1977 57,123 56,945 233.37 232.64 1977 3,954.40 221,477 156.11 126.11 
1978 36,827 43,754 148.87 176.87 1978 4,062.91 223,880 154.37 127.07 
1979 56,410 56,787 225.51 227.02 1979 4,113.81 226,444 156.06 132.75 
1980 59,943 72,984 237.14 288.73 1980 4,125.87 228,878 160.30 133.25 
1981 63,672 71,893 249.15 281.32 1981 4,132.30 231,256 154.01 126.56 
1982 64,824 68,976 251.15 267.24 1982 4,189.69 233,506 148.34 121.48 
1983 60,058 71,723 230.52 275.30 1983 4,363.17 235,627 150.30 121.69 
1984 74,225 89,703 284.65 344.01 1984 4,610.42 238,207 152.52 120.78 
1985 70,239 101,217 264.16 380.67 1985 4,733.33 240,523 156.11 119.90 

Table E.3. Deflatedf.o.b.PricesforPackagedandBulkNTS(PPD)and(PBD)andDeflatedProcessorCostsforPackaged 
and Bulk NTS(PCD)and(PCBD). 

Year PPD PBD PCD PCBD Year PPD PBD PCD PCBD 
dollars per metric ton dollars per metric ton 

1963 595.27 517.42 163.32 145.82 1975 967.69 734.49 204.70 182.76 
1964 591.83 509.43 197.77 176.58 1976 1511.01 1327.46 280.76 250.68 
1965 637.52 482.88 263.37 235.15 1977 1147.07 910.91 298.40 266.43 
1966 614.05 462.66 220.77 197.11 1978 2247.64 1962.78 424.99 379.46 
1967 652.11 536.15 209.16 186.75 1979 1490.76 1006.32 363.74 324.77 
1968 717.34 546.79 191.04 170.57 1980 1310.09 996.20 347.90 310.62 
1969 698.84 531.86 191.93 171.37 1981 1191.62 957.37 293.22 261.80 
1970 691.52 511.58 185.85 165.94 1982 1089.71 907.54 283.24 252.89 
1971 726.55 548.85 176.92 157.96 1983 1027.53 794.13 298.92 266.89 
1972 1143.08 964.23 214.33 191.36 1984 665.39 544.25 257.06 229.52 
1973 1123.07 1077.70 210.56 188.00 1985 687.42 559.88 246.02 219.66 
1974 1033.30 768.02 216.62 193.41 
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APPENDIX F. THEEXPORTSECTOR 
(Explanation of VariablesUsed,SourcesofData,and Time Series Observationson VariablesofInterest.) 

Shipments to MajorImporters 
RAC's table "Natural Seedless Raisin 

Shipments by Country of Destination" in its 
MarketingPolicyreports,annualissueswasused 
for U.S. exports to major importing countries. 
The major importing countries included in the 
model—the United Kingdom,West Germany, 
Netherlands-Belgium, Norway-Sweden-
Denmark,andJapan—accountedforfrom70to 
80 percent of total NTS exports between 1963 
and1983;shipments,in metrictons,tothesefive 
majorimportingcountriesorgroupsofcountry, 
QU(I),I=UK,WG,NB,NSD,and J,arereported 
in Table F.1. 

Shipmentstomajorimporters,Q(I),were 
putonapercapitabasisQC(I)bydividingbythe 
population ofimporterIasreportedin theU.N. 
Monthly Bulletin of Statistics. Shipments to the 
Netherlands-Belgiumweredividedbythepopu-
lation of both countries;to Scandinavia,by the 
populationsofNorway,Sweden,andDenmark. 
These population figures are reported in Table 
F.2;percapitashipmentsarefoundinTableF.3. 

Total Exports 
Thesum ofshipments to major import-

ers,QX,identity(xxv)andshipmentsto the rest 
oftheworld,QROW,appearinTableF.4.QROW 
represents many other countries,including ten 
LatinAmericancountries,otherEuropeancoun-
tries,and other Asian countries. QROW is ex-
ogenousin the econometric model;in thesimu-
lation identity(xxvi),the 1963-83 proportion to 
QXisused,i.e.,QROW=.39•QX.(Taiwan,Korea, 
andotherAsianimportershavebecomeincreas-
ingly important buyers in the late 1970s and 
early1980s.) Totalexports(QXT),thesumofQX 
andQROW is also reported in Table F.4. 

Reservetonnage exports(QXR)andfree 
tonnage exports(QXF)were takenfrom RAC's 
Marketing Policy reports and are reported in 
Table F.4. Except in the short crop years,1972 
and 1973,most exports were from the reserve 
pool,until 1977 when RAC changed its policy 
and exported onlyfrom free tonnage. The pro-
portion,s,oftotalexportsthatisfromthereserve 
pool is reported in Table F.4. From 1977-1980, 
s=0. Then in 1981, the export incentive plan 
began,so s again is the proportion of exports 

from the reserve pool. UnderEIP these exports 
weresold to packersat$100pershortsweatbox 
ton.Theproportion,s,through1976ispredicted 
by equation(13);for 1981 and after,by(13a)in 
Table 3. 

Prices Landed in Importing Region,I 
PU(I)D,thedeflated pricesofU.S.NTSin 

importingcountryI,I=theUnitedKingdom(UK), 
West Germany (WG), the Netherlands (N), 
Sweden(S),andJapan(J),identities(xx)through 
(xiv),arereportedinTableF.5. Theconstruction 
oftheseidentitiesinvolves,firstthef.o.b.export 
price,PX,identity(xix): 

PX=PGX+(PB-PF) 
where PGX is the reserve tonnage price that 
growersreceiveforNTSthatareto be exported, 
andPBandPParetheundeflatedbulkNTSf.o.b. 
and free tonnage prices,respectively. The ex-
port price,PX,is kept in nominal dollars, for 
import prices will be deflated by the consumer 
price indexesin the respective countries. PX is 
reported in Table F.6,together with its compo-
nent parts,the bulk price,PB;the free tonnage 
price,PF;and the reserve NTSfor export price, 
PGX. 

The Reserve NTSforExportPrice,PGX 
PGX is a weighted average of the free 

andreservetonnage pricesthatgrowersreceive 
for exported NTS. It is composed of(1)PR,a 
weightedaverageoverthecrop yearofpackers' 
purchasesfrom the reserve poolfor export,us-
ing RAC's table "Supply and Disposition of 
Reserve Pool Natural Thompson Seedless Rai-
sins," in its Marketing Policy reports, annual 
issues;(2)the export tonnage from the reserve 
pool,QXR;and(3)the free tonnage price(PP), 
and free tonnage exports,QXF. The resulting 
price persweatboxshortton wasconverted toa 
dollars per packed-weight,metric-ton basis. In 
certain years,e.g.,1976,even though noreserve 
was declared,purchases for export were made 
from the carryin reserve. In other short-crop 
years,1972and1973,PGXequalsPPbecause all 
reserve pool purchasesfor export were consid-
ered free tonnage. Packer reserve-purchases-
for-export stopped with the marketing policy 
changethatdeclared allexportsasfreetonnage, 
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so PR=PFfor 1977through 1980. 
Then,in 1981 the export incentive plan 

(EIP) was initiated. During the 1981-82 crop 
year and following, prices for NTS to be ex-
ported were blended down to be more "com-
petitive"on world markets. UnderEIP,packers 
were offered reservetonnageat$100persweat-
box short ton to blend with free tonnage,pur-
chased at the free tonnage price,PF. The price 
$100pertonstayed constant,asthe proportions 
reserve-to-freewerevariedaccordingtoasched-
ule.41 PGX,the pricegrowersreceiveforNTSto 
export,is the blend ofthefree tonnage price,PF 
and EIP sales. That is,PGX=(1-s)•PF+s•120, 
where120isapproximately$100converted toa 
packed weight metric ton basis. Details about 
EIP and the proportion of reserve NTS at $100 
perton to blend withfreetonnageheld by pack-
ers arefrom RonWorthley oftheRAC.(In 1982 
there was no reserve pool,but EIP was contin-
ued in anticipation of a reserve pool the next 
year.) 

PGX is the dependent variable in equa-
tion(12)and is used in the computation ofPX 
and the landed prices in importing countries. 

The explanatory variables in equation 
(12) are the Greek raisin price, PGR,and per 
capita totalsupply;PGRisreported inTableF.6 
and is explained later in this appendix. 

Duties,Transportation Costs,Exchange Rates, 
and CPIs 

Transportation costs wereadded to PX, 
and the respective duties,exchange rates,and 
consumer priceindexesapplied to compute the 
deflated,landed pricesintherespectiveimport-
ing countries. 

Duties 
Information on dutiescharged bycoun-

try I for U.S. raisin imports was drawn from 
varioussourcesincludingpersonalcommunica-
tions. Ratesfor thebeginnningofthetimeseries 
(1963)uptotheconclusionoftheKennedyRound 
(1967)were takenfrom the General Agreement 
onTariffsandTrade(GATT),ConsolidatedSched-
ules of Tariff Concessions, Geneva,January1952. 
Post-Kennedy Round rates were from GATT, 
Legal Instruments Embodying the Results of the 
1964-7Trade Conference,Geneva,1967,andfrom 

the loose-leaf Dried Fruit Association(DFA)of 
California,Exporter'sHandbook.TheDFAsource 
was used for rates charged in the mid-to late-
1970s. Duties for the 1980s were obtained by 
phoning the U.S. Department of Commerce, 
International Library, San Francisco, and the 
U.S. State Department's European Economic 
Community(EEC)andJapandesksin Washing-
ton,D.C. 

The schedules for the United Kingdom 
arerathercomplicated.In1967thebaseratewas 
8shillings6penceperlongcwt.(112 pounds)or 
0.91 pence per pound. The concessionary rate 
was4shillings perlongcwt.,butevidentlyU.S. 
raisins did not enjoy this concessionary treat-
ment: Aletterfrom TheodoreHoroschakofthe 
Foreign Agricultural Service, U.S. Department 
ofAgriculture,totheDFAexplainstheKennedy 
Round tariff reductionfrom6shillings8 pence 
per long cwt.before 1970 to5shillings9 pence 
per long cwt. after January 1,1970. When the 
United Kingdom joined the EEC in the mid-
1970s,the rates wereblended into the4percent 
EECrateintwosteps: In1975theU.K.dutywas 
2.4 percent plus 1.57 pounds per metric ton;in 
1976,3.2 percent plus 0.78 pounds per metric 
ton;after1976theU.K.dutyisthesameasother 
EECcountries. TomaketheU.K.dutiesmanag-
ablein the model,these perpoundand perlong 
cwt.chargeswereconvertedtopercentageterms, 
based on actual U.S. shipments; that is,DUK 
equals 1 plus the duty charged divided by the 
amountshipped in year t. 

In the Tokyo Round,agreements were 
madetograduallylowertheEEC'sandtheJapa-
nese tariffs on raisin importsfrom other GATT 
members. Beginning at a4percentlevelin the 
late 1970s the EEC rate was reduced about 0.1 
percenteach year. In Japan,reductions(from5 
percent)alsobeganJanuarylst,1980.In1982the 
effective rate was 3.1 percent with plans for 
reduction to 2.8 percent by 1985. However,a 
"temporary"rate of2percent wasusedin 1983. 

Duties,in ad valorem percentage plus1, 
are reported in Table F.7 for major importing 
regions, I: the United Kingdom(DUK),West 
Germany(DWG),the Netherlands(DN),and 
Japan (DJ). Raisins are duty free in Sweden. 
Because other data are on a crop year basisand 

41.For example,EIP began in November 1981 on a25percent reserve tonnage basis yielding a blend price of$956 per 
sweatboxshortton. Themix waschangedtwiceduringthe marketing year(April1standJune 1st),yieldingan overallblend 
price for the year ofabout$1192per packed weight,metric ton. 
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changes in rates charged were usually as of 
January 1st, changes are reported as having 
occurred the previous year. 

Transportation Costs 
TheseriesconstructedbyBushnell(1978) 

and continued by King in Bushnell and King 
(1986)for transporting almonds were updated 
through1985bythetariffanalysistatthePacific 
CoastEuropean Conferenceatthe World Trade 
CenterinSanFrancisco.TheseriesforJapanwas 
updated through 1983 by phoning the Pacific 
WestboundConference,SanFrancisco. Because 
this office wasnolongertherein1987,twoother 
sourceswereused tocontinuetheseriesto1985: 
Bill Hargraves at the American President Lines 
and Barbara Kennedy with Nippon Yussen, 
Kaisha,NYK shipping. To continue the series 
from 1983 through 1985, both for Europe and 
Japan, three components were involved: the 
basicfreight per20footcontainer,the currency 
adjustment factor,and the container receiving 
charge.42 The transportation costs from the 
United States to the United Kingdom(TUUK), 
WestGermany(TUWG),theNetherlands(TUN), 
Sweden(TUS),43andJapan(TUJ)arereportedin 
Table F.8. 

Forshipping raisins to the United King-
dom,freight-insurance-duty(RID)in cents per 
pound wasprovidedbySun-Maidforgroupsof 
years. Interpolationsweremadeforthemissing 
years(1971-73and1977)and theresultingseries 
wasconvertedtodollarspermetricton. Accord-
ing to theSun-Maid source,these RID data are 
representative ofindustry costs rather than ac-
tualcostsincurredbySun-Maid.RIDisreported 
in Table F.9. 

Because the FID series was considered 
more accurate than using almond costs, RID 
became the basis for the European transporta-
tion cost. Thus,theUKdutywasremovedfrom 
RID by division (i.e.,FID/DUK)and the result 
was added to PX. Then,the differences in (al-
mond)transportation costsbetween the United 
Kingdom and(1)WestGermany(TUKWG),(2) 
theNetherlands(TUKN),and(3)Sweden(rum) 

wereadded;whereTUKVVG=TUUK-TUWG,etc. 
These transportation differences are also re-
ported in Table F.9. The negative values mean 
thatit costlessto unload inScandinavia thanin 
London in spite of the greater distance. 

Exchange Rates 
The series used by Bushnell(1978)and 

Bushnell and King(1986) were updated using 
quarterlyexchangerates,seriesae(fortheUnited 
Kingdom, the reciprocal ag) in International 
MonetaryFund,InternationalFinancialStatistics, 
monthly. To put the exchange rates on a near 
crop-yearbasis,thethirdandfourthquartersfor 
one year were averaged with the first and sec-
ond quarters of the next year. Exchange rates 
used in the model(country I-to-United States, 
ER(DU are reported in Table F.10. 

ConsumerPrice Indexes 
The series in Bushnell(1978)and Bush-

nell and King (1986) were updated using the 
U.N.MonthlyBulletin ofStatistics. CPI(I)wasput 
on a near crop-year basis by averaging across 
years,i.e.,(CPIt+CPIt+1)/2. CPI(I)forthe major 
importing countries are reported in Table F.11. 
These CPI(I) are used to deflate all price and 
incomevariablesintherespectiveequationsand 
identities. 

Prices of Substitutes in MajorImporting 
Countries 

Other raisin exporters include Greece, 
Turkey, Australia, Afghanistan, Iran, South 
Africa,andIraq.Evenifpricedatawereavailable 
forallsources,multicollinearitywouldpreclude 
using morethan one price besidestheU.S.price 
in any demand equation. The Federal-State 
MarketNewsService(MNS)givespriceslanded 
in London(in U.S.dollars)for Greek,Turkish, 
and Australian raisins.Tochoose which priceto 
use in a particular equation, shipments data 
were consulted. The U.S. Department of 
Agriculture,Foreign AgriculturalService(FAS) 
circularsprovideinformationonshipmentsfrom 
theseveralsourcecountriestoimportingcountry 

42.In updating theseries,Idiscovered thatthechargesonbulkalmondsareconsiderably morethanonraisins. Forexample, 
the 1987averagefor almonds to Japan worked outto about$64per metric ton;for raisins,about$50. Almonds were used 
initially because the series was already existing and itis difficulttoreconstructlong time series using sources whose main 
concern is the currentcharges. 

43. Bushnell's transportation was to Denmark, but because Sweden is being used as the representative country for 
Scandinavia,the variable is named TUS. 

75 



 

I, though a consistent time series on these 
shipmentscouldnotbeconstructed.EdMissiaen 
of FAS provided a computer printout of 
shipmentsdatafor1970through 1983. Because 
all European importers buy some raisins from 
Greece, the Greek price was chosen as 
representative.44 The price of Greek No. 4 
Sultanas wastakenfrom MNS's"Raisins: Price 
Quotations for the United Kingdom-North 
EuropeanPortsMarket,bySpecificCountry,by 
Weeks,"initsMarketingCaliforniaGrapes,Raisins, 
and Wine,1969-71;andMarketing California Dried 
Fruits,1972-82. Theinformationfor1982-83was 
obtainedfrom MelRies,California Department 
ofFood and Agriculture;for 1984-85 and 1985-
86,fromthesameofficeatCDFA(butthesewere 
for GreekSultanas No.2). TheMNSquotations 
available in Sacramento are obtained weekly 
from the U.S.Department of Agriculture,FAS 
which in turn gets them from a London 
newsletter,Public Ledger's,Commodity Week.45 
WeeklyquotesfortheGreekpricewereaveraged 
over the California crop year. The crop-year 
average Greek raisin price waschecked against 
a Sun-Maid provided graph of Greek and 
California landed-in-London prices (however, 
Sun-Maid's graph was likely based on MNS 
data). The annual average Greek price was 
convertedfrom cents per pound to U.S.dollars 
per metricton;the variablePGRwasreportedin 
Table F.6. 

The deflated priceofGreekraisinsinthe 
United Kingdom is: 

PGUKD=PGReERUKU/CPIUK. 
To compute the price of Greek raisins in West 
Germany, the Netherlands, and Sweden, 
PGUKDserved as the base. Greek raisins have 
been duty free in the United Kingdom since 
1974,sofrom 1963-73,PGUKD was divided by 
theU.K.duty(DUK);from1974on,thisstepwas 
notdone. Thenthedifferencesin transportation 
costs between the United Kingdom and West 
Germany(TUKWG),the Netherlands(TUKN), 
andSweden(TUKS),respectively,were added. 

Greek raisins have also been duty free in the 
European Economic Communitysince 1974,so 
only between 1963-73, the German and Dutch 
dutieswereapplied.(Allraisinsaredutyfreein 
Sweden.) The result was multiplied byERWU 
anddividedbyCPI(I),whereI=WG,N,andS,re-
spectively. 

In Japan,the price of Australian raisins 
was selected as a substitute for NTS. Export 
values of dried vine fruit were taken from the 
Australian Bureau of Agricultural Economics, 
Historical Trends in Australian Agricultural Pro-
duction, Exports, Income,and Prices, 1952-53 to 
1978-79,Canberra,Australian Publishing Serv-
ice,1980. Datafor1979-80through1983-84were 
from the Bureau's Quarterly Review ofthe Rural 
Economy,November1984and otherissues. The 
U.S./Australian exchange rate was used to 
convert these values to U.S.dollars. 

Information on transportation costs for 
raisins from Australia to Japan was not avail-
able,so TUJ was used instead,i.e., the almond 
transportation cost from the United States to 
Japan. The justification is twofold: First, the 
distancefrom Melborne to Tokyo is almost the 
same asfrom San Francisco to Tokyo,"and,of 
course,unloading costs are identical. Second, 
freightratesfor heavy grain between Australia 
and Japan and the NorthwestPacificand Japan 
are nearly identical. For selected years(other 
years werejust as close),they are in dollars per 
metric ton(International Wheat Council): 

from from 
Pacific Northwest: Australia: 

1963 8.17 7.97 
1970 10.50 10.64 
1975 14.58 14.33 
1980 31.46 30.68 

The price of Australian raisins in Japan is com-
puted as: 
PAJD=[(PXA•ERAU)+TUJ]•DJ•ERJU)/CPIJ 
where PXA is the Australian dried vine fruit 

44.PreliminaryworkusingtheTurkishpriceinsteadintheWestGermanandNetherland-Belgium equationsmadeverylittle 
difference in the results. 

45.Thefigures are in the textofthis newsletter rather than being presented in a consistent tablularformat,sosomecaution 
must used in working with these data. The Sacramento-published figures comeflagged with manyfootnotes. 

46.Syndey-Yokohamais4330nautical miles,then Melborne-Sydney is582n. milesfora total of4912n.miles. Without 
a stop atSydney,the Melborne-Yokohama distance would be very close to the4536 n. miles between San Francisco and 
Yokohama(Theel,1963). 
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exportpriceinAustralian dollarspermetricton; matefor that year,yielding per capita expendi-

ERAUistheAustralian-U.S.exchangerate;TUJ, turesinthecurrencyofcountryI. Inthedemand 

the transportation cost; DJ,the duty in Japan; functions for grouped countries,one country's 

ERJU,theJapanese-U.S.exchangerate;andCPIJ, expenditures were taken as representative: the 

the Japanese consumer price index. PAM is in NetherlandsforNetherlands-BelgiumandSwe-

deflated yen per metric ton. denforNorway-Sweden-Denmark. Thesource 

The prices of substitute raisins-Greek forexpenditureand population datais theU.N. 

raisins in Europe and Australian raisins in Monthly Bulletin ofStatistics. The 1983and 1984 

Japan-are reported in Table F.12. Japanese figures were from the Economist 
Intelligence,Quarterly EconomicReview ofJapan, 

Per Capita Consumption Expenditures in AnnualSupplement. Per capita expenditures 

Importing Countries were deflated by the CPI(I);the five EC(I)ID are 

To represent consumer purchasing reported in Table F.13. (A comparable 1985 

powerinimportingcountryI,privatefinalcon- figureforJapanwasnotavailableinlate1987,so 

sumptionexpendituresonacalendar-yearbasis ECJDfor 1985 was extrapolated by a trend.) 
were divided by the mid-year population esti-

TableF.2. Population of Major Importing Countries, 

TableF.1. NTS Shipments to Major Importers,United the United Kingdom(POPUK),West Ger-

Kingdom (QUK),West Germany(QWG), many(POPWG),the Netherlands-Belgium 

the Netherlands-Belgium (QNB),Norway- (POPNB), Norway-Sweden-Denmark 

Sweden-Denmark(QNSD),and Japan(QJ). (POPNSD),and Japan(POPJ). 

Year QUK QWG QNB QNSD QJ Year POPUKPOPWG POPNB POPNSD POPJ 

metric tons millions 
1963 8,602 2,819 1,227 8,783 14,728 1963 53.6 57.6 21.29 15.95 95.9 

1964 8,794 2,026 630 8,798 14,984 1964 54.2 583 21.48 16.07 96.9 

1965 6,556 1,859 783 8,753 16,628 1965 54.6 59.0 21.76 16.21 97.9 

1966 8,552 2,239 989 6,800 14,481 1966 54.7 59.7 22.03 16.36 98.9 

1967 9,993 2,212 986 9,366 16,567 1967 55.1 59.9 22.18 16.5 99.9 

1968 8,577 2,238 1,250 8,785 17,789 1968 553 60.2 2232 16.59 101.1 

1969 9,572 2,191 873 8,154 19,741 1969 55.5 60.8 22.55 16.72 102.3 

1970 10,835 3,104 1,243 6,713 17,177 1970 55.4 60.7 22.66 16.85 104.3 

1971 8,331 4,298 1,450 8,441 19,255 1971 55.6 613 22.87 16.97 104.7 

1972 744 1,519 683 2,362 1,893 1972 55.8 61.7 23.01 17.04 107.0 

1973 5,974 2,801 1,482 7,228 8,503 1973 55.9 62.0 23.14 17.12 108.3 

1974 6,680 3,230 2,023 7,577 19,345 1974 56.0 62.0 23.27 17.20 109.6 

1975 6,619 2,179 2,386 7,126 19,548 1975 56.0 61.8 23.50 17.27 111.0 

1976 3,324 1,549 1,345 5,781 12,705 1976 56.0 61.5 23.58 1732 112.8 

1977 2,326 3,053 2,121 7,002 15,687 1977 55.9 61.4 23.71 1738 113.9 

1978 569 1,720 765 4,445 5,182 1978 55.8 61.3 23.82 17.43 114.9 

1979 6,641 4,843 2,559 7,401 15,020 1979 55.9 61.4 23.83 17.48 115.9 

1980 2,642 3,256 1,533 7,648 20,019 1980 56.0 61.6 23.94 17.52 116.8 

1981 2,113 2,526 1,979 8,748 16,830 1981 563 61.7 24.05 17.54 117.6 

56.3 61.6 24.15 17.56 118.51982 2,207 2,559 1,590 4,904 17,538 1982 
1983 4,578 4,667 2,559 7,345 16,709 1983 56.4 61.4 24.25 17.57 119.3 

1984 6,776 6,818 2,048 8,166 21,999 1984 56.49 61.2 24.28 17.59 120.02 

1985 10,969 6,427 2,884 10,423 21,948 1985 56.62 61.0 24.38 17.61 120.75 
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Table F.3. NTS Per Capita Shipments to Major Importers, United Kingdom(QCUK),West Germany(QCWG),the 
Netherlands-Belgium(QCNB),Norway-Sweden-Denmark(QCNSD),and Japan(QCJ). 

Year QCUK QCWG QCNB QCNSD QCJ 
crams 

1963 160.48 48.95 57.63 550.50 153.58 
1964 162.26 34.74 2934 547.42 154.63 
1965 120.07 31.50 35.98 539.87 169.85 
1966 156.35 37.51 44.87 415.67 146.42 
1967 181.35 36.93 44.47 567.69 165.84 
1968 155.10 37.18 56.01 529.54 175.95 
1969 172.47 36.03 38.71 487.76 192.97 
1970 195.59 51.14 54.84 398.34 164.68 
1971 149.83 70.11 63.41 497.56 183.91 
1972 1334 24.63 29.70 138.62 17.69 
1973 106.86 45.18 64.04 422.22 78.51 
1974 119.29 52.10 86.94 440.47 176.51 
1975 118.19 35.26 101.53 412.62 176.11 
1976 59.36 25.18 57.05 333.80 112.63 
1977 41.61 49.72 89.46 402.86 137.73 
1978 10.19 28.06 32.11 255.03 45.10 
1979 118.79 78.87 107.39 423.39 129.60 
1980 47.17 52.86 64.04 436.56 171.39 
1981 37.53 40.93 8231 498.75 143.11 
1982 39.20 41.54 65.85 279.29 148.00 
1983 81.16 76.02 105.53 418.02 140.06 
1984 119.95 111.43 8433 464.22 183.30 
1985 193.73 105.32 118.29 591.86 181.77 

TableF.4.NTSExportsto MajorImporters(QX),totheRestoftheWorld(QROW),TotalExports(QXT),ReserveTonnage
Exports(QXR),Free TonnageExports(QXF),and the Proportion ofTotalExports Sold toPackersfrom the 
ReservePool,s;underexportincentive plan,sistheproportion sold at$100pershortsweatbox ton(1981and 
after). 

Year QX QROW QXT QXR QXF s 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

36,159 
35,231 
34,579 
33,060 
39,124 
38,640 
40,531 
39,072 
41,775 
7,203 

12,635 
12,041 
14,288 
14,324 
14,251 
17,220 
16,497 
12,075 
14,399 
3,322 

metric tons 
48,794 
47,272 
48,866 
47,384 
53,375 
55,860 
57,028 
51,147 
56,174 
10,524 

37,634 
42,867 
44,244 
43,584 
50,193 
53,630 
54,670 
49,023 
53,019 

0 

11,160 
4,405 
4,622 
3,799 
3,182 
2,229 
2,358 
2,124 
3,155 
10,525 

proportion 
0.77 
0.91 
0.91 
0.92 
0.94 
0.96 
0.96 
0.96 
0.94 
0.00 

1973 25,988 8,823 34,811 0 34,811 0.00 
1974 38,855 9,120 47,975 29,175 18,800 0.61 
1975 37,858 8,811 46,668 41,515 5,154 0.89 
1976 24,704 6,038 30,742 21,860 8,883 0.71 
1977 
1978 

30,188 
12,681 

9,479 
4,403 

39,667 
17,084 

0 
0 

39,668 
17,084 

0.00 
0.00 

1979 36,463 12,423 48,886 0 48,886 0.00 
1980 35,098 10,323 45,421 0 45,421 0.00 
1981 32,196 13,876 46,072 11,214 34,877 0.24 
1982 28,799 13,016 41,815 18,992 22,831 0.45 
1983 35,858 14,396 50,254 32,051 18,192 0.64 
1984 45,806 14,395 60,201 22,311 48,278 037 
1985 52,650 13,414 66,084 17,326 48,758 0.26 
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Table F.5. Deflated Landed U.S. NTS Prices in the United Kingdom (PUUKD), West Germany (PUWGD), the 

Netherlands(PUND),Sweden(PUSD),and Japan(PUJD). 

Year 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

PUUKD 
pounds 
198.82 
190.02 
167.81 
164.45 
180.52 
192.10 
185.95 
172.33 
199.95 
367.37 
396.69 
239.14 
166.48 
441.56 
308.09 
556.88 
251.19 
236.79 
234.57 
206.95 
152.54 
186.68 
166.14 

PUWGD 
marks 
2,082.84 
1,999.38 
1,803.78 
1,693.66 
1,720.36 
1,839.51 
1,706.71 
1,593.42 
1,787.61 
3,064.13 
2,840.58 
1,812.28 
1,455.24 
2,994.11 
2,116.76 
4,098.75 
2,190.05 
2,566.08 
2,461.56 
2,021.18 
1,488.39 
1,878.28 
1,607.55 

PUND 
guilders 
2,243.66 
2,103.31 
1,859.47 
1,680.96 
1,659.03 
1,723.10 
1,670.84 
1,573.29 
1,754.10 
2,883.35 
2,803.07 
1,697.17 
1,327.46 
2,661.93 
1,937.08 
3,651.01 
1,965.08 
2,281.45 
2,185.18 
1,799.47 
1,341.77 
1,700.56 
1,453.83 

PUSD 
kronor 
2,740.10 
2,606.44 
2,305.14 
2,180.66 
2,181.36 
2,326.28 
2,265.13 
2,124.83 
2,450.77 
4,184.93 
4,467.98 
2,690.16 
2,107.45 
4,364.20 
3,564.02 
6,865.68 
3,472.57 
3,549.83 
3,655.13 
3,399.30 
2,396.25 
2,749.44 
2,451.68 

PUJD 
yen 

214,536.23 
202,694.98 
179,626.00 
172,476.45 
169,284.53 
171,583.92 
165,629.17 
158,698.13 
170,539.42 
279,696.78 
271,313.75 
172,825.19 
121,567.58 
265,270.38 
171,229.20 
396,863.75 
201,387.53 
179,861.50 
165,201.20 
132,779.94 
80,873.38 
97,460.25 
81,799.47 

Table F.7. Duties Charged on Raisin Imports in theTableF.6. The f.o.b.ExportPrice(PX),the f.o.b. Bulk NTS 
U.K.(DUK),WestGermany(DWG),thePrice(PB),theFreeTonnagePrice(PF),theGrow-
Netherlands(DN),and Japan(DJ).ers'AveragePriceforNTSExports(PGX),andthe 

DWG DN DJGreek Raisin Price(PGR). Year DUK 
1963 1.16 1.10 1.12 1.05Year PX PB PF PGX PGR 

nominal dollars per metric ton 1964 1.16 1.10 1.12 1.05 
1965 1.17 1.10 1.12 1.051963 330.88 373.68 303.44 270.43 375.67 
1966 1.17 1.06 1.06 1.051964 327.29 374.79 303.42 260.35 378.75 

1965 298.80 364.86 305.23 245.41 365.97 1967 1.13 1.06 1.06 1.05 
1968 1.09 1.06 1.06 1.051966 299.66 360.46 278.58 222.66 339.51 

1.06 1.06 1.051967 305.57 433.21 361.51 241.48 354.94 1969 1.09 
1970 1.07 1.06 1.06 1.051968 336.32 462.97 374.43 252.83 328.49 
1971 1.06 1.06 1.06 1.051969 346.30 473.99 377.14 254.73 349.21 
1972 1.03 1.06 1.06 1.051970 349.12 479.50 379.29 254.32 326.28 

1.02 1.06 1.06 1.051971 464.46 537.93 385.22 315.88 324.08 1973 

1972 992.00 992.00 591.14 591.14 700.63 1974 1.03 1.06 1.06 1.05 
1975 1.03 1.05 1.05 1.051973 1190.00 1190.00 847.93 847.93 1056.45 
1976 1.03 1.04 1.04 1.051974 795.63 925.00 766.82 688.15 842.61 
1977 1.04 1.04 1.04 1.051975 615.47 948.00 806.18 510.37 595.25 

1976 1626.12 1808.00 1300.48 1171.15 897.28 1978 1.039 1.039 1.039 1.05 
1979 1.038 1.038 1.038 1.051977 1323.00 1323.00 1048.36 1048.36 1119.95 

1978 3080.00 3080.00 1927.54 1927.54 1555.36 1980 1.037 1.037 1.037 1.03 
1981 1.036 1.036 1.036 1.031979 1720.00 1720.00 1453.74 1453.74 1765.90 
1982 1.035 1.035 1.035 1.021980 1863.00 1863.00 1509.47 1509.47 1548.53 
1983 1.034 1.034 1.034 1.021981 1583.86 1929.00 1537.14 1192.00 1073.65 
1984 1.032 1.032 1.032 1.021982 1259.97 1918.00 1568.63 910.60 943.58 

1.021983 812.56 1742.00 1578.44 649.00 862.89 1985 1.030 1.030 1.030 

1984 964.31 1243.84 876.72 597.19 878.91 
1985 1103.39 1318.34 942.08 727.13 992.00 
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Table F.8. Transportation Costs-U.S. to the U.K. Table F.9. Freight-Insurance-Dutyfrom the U.S.to the
(TUUK),to WestGermany(TUWG),to the U.K.(HD);theDifferenceinTransportation
Netherlands(TUN),toSweden(TUS),andto Costs between the U.K., West Germany
Japan(TUJ). (TUKWG),the Netherlands(TUKN),and

Year TUUK TUWG TUN Tus TUJ Sweden(TUKS).
nominal dollars per metric ton Year RD TUKWG 'TUKN TUKS

1963 52.00 52.44 52.00 54.64 69.72 nominal dollars per metric ton
1964 54.64 54.64 54.64 56.85 74.32 1963 85.98 -0.44 0.00 -2.64
1965 57.76 57.76 57.76 60.15 74.59 1964 85.98 0.00 0.00 -2.21
1966 60.70 60.70 60.70 62.91 76.71 1965 85.98 0.00 0.00 -2.39
1967 61.43 60.99 60.99 63.19 77.69 1966 85.98 0.00 0.00 -2.21
1968 64.08 62.97 62.97 65.78 78.65 1967 85.98 0.44 0.44 -1.76
1969 67.38 66.28 66.28 68.93 81.22 1968 85.98 1.11 1.11 -1.70
1970 74.42 73.74 73.52 76.91 86.24 1969 85.98 1.10 1.10 -1.55
1971 86.56 86.34 86.34 89.76 100.11 1970 85.98 0.68 0.90 -2.49
1972 94.65 95.09 94.65 97.96 99.22 1971 105.82 0.22 0.22 -3.20
1973 127.23 125.03 125.03 129.09 93.83 1972 105.82 -0.44 0.00 -3.31
1974 149.27 144.83 147.04 149.27 124.75 1973 105.82 2.20 2.20 -1.86
1975 138.55 137.05 137.05 138.55 103.81 1974 125.66 4.44 2.23 0.00
1976 138.55 137.05 137.05 138.55 96.91 1975 125.66 1.50 1.50 0.00
1977 145.80 144.30 144.30 145.80 132.00 1976 125.66 1.50 1.50 0.00
1978 137.00 124.78 124.78 137.00 140.57 1977 143.30 1.50 1.50 0.00
1979 137.00 124.00 124.00 148.00 151.80 1978 158.73 12.22 12.22 0.00
1980 144.50 130.50 130.50 155.50 123.39 1979 158.73 13.00 13.00 -11.00
1981 165.50 151.50 151.50 176.50 106.00 1980 158.73 14.00 14.00 -11.00
1982 165.00 151.00 151.00 176.00 100.00 1981 211.64 14.00 14.00 -11.00
1983 165.00 151.00 151.00 176.00 79.00 1982 211.64 14.00 14.00 -11.00
1984 145.85 133.90 133.41 147.05 58.15 1983 211.64 14.00 14.00 -11.00
1985 133.19 121.13 120.24 131.17 37.30 1984 187.09 11.95 12.44 -1.20

1985 170.81 12.06 12.95 2.02TableF.10. Exchange Rates for Major Importers, the
U.K.totheU.S.(ERUKU),WestGermanyto Table F.11. ConsumerPriceIndexesin ImportingCoun-
U.S.(ERWGU),NetherlandstoU.S(ERNU), tries, the United Kingdom (CPIUK),West
Sweden to U.S.(ERSU),and Japan to U.S. Germany(CPIWG),theNetherlands(CPIN),
(ERJU). Sweden(CPIS),and Japan(CPU).

Year ERUKUERWGU ERNU ERSU ERJU Year CPIUK CPIWG CPIN CPIS CPU
1963 0.36 3.98 3.61 5.17 362.13 1970.100
1964 0.36 3.98 3.60 5.16 360.50 1963 0.75 0.85 0.73 0.76 0.71
1965 0.36 4.01 3.61 5.17 361.95 1964 0.78 0.88 0.77 0.79 0.75
1966 0.36 3.98 3.61 5.17 362.25 1965 0.82 0.91 0.81 0.83 0.79
1967 0.40 3.99 3.61 5.17 361.77 1966 0.84 0.93 0.85 0.88 0.83
1968 0.42 4.00 3.63 5.17 358.35 1967 0.87 0.94 0.88 0.90 0.86
1969 0.42 3.74 3.62 5.18 357.90 1968 0.92 0.96 0.93 0.92 0.91
1970 0.42 3.60 3.59 5.18 357.58 1969 0.97 0.99 0.98 0.97 0.97
1971 0.40 3.23 3.28 4.85 313.58 1970 1.05 1.03 1.04 1.04 1.03
1972 0.41 3.04 3.01 4.52 288.05 1971 1.13 1.08 1.12 1.11 1.09
1973 0.42 2.54 2.67 4.39 277.75 1972 1.23 1.15 1.21 1.18 1.18
1974 0.43 2.43 2.51 4.11 295.08 1973 1.37 1.23 1.31 1.27 1.38
1975 0.45 2.59 2.71 4.43 289.74 1974 1.64 1.31 1.44 1.40 1.65
1976 0.59 2.37 2.49 4.25 288.85 1975 2.01 1.38 1.58 1.55 1.80
1977 0.54 2.06 2.28 4.66 233.13 1976 2.33 1.44 1.70 1.70 1.97
1978 0.49 1.86 2.03 4.33 251.15 1977 2.59 1.48 1.79 1.91 2.08
1979 0.45 1.79 1.97 4.22 232.60 1978 2.83 1.53 1.87 2.04 2.14
1980 0.45 2.06 2.27 4.55 213.00 1979 3.35 1.60 1.96 2.26 2.27
1981 0.55 2.36 2.61 5.80 238.00 1980 3.82 1.69 2.09 2.57 2.43
1982 0.63 2.47 2.74 7.18 246.00 1981 4.21 1.79 2.23 2.82 2.51
1983 0.70 2.68 3.02 7.93 233.00 1982 4.48 1.87 2.33 3.07 2.57
1984 0.81 3.08 3.47 8.82 249.51 1983 4.70 1.92 2.40 3.33 2.62
1985 0.68 2.41 2.72 7.50 190.52 1984 5.00 1.96 2.44 3.67 2.67

1985 5.24 1.98 2.47 3.89 2.7180 



the Greek Raisin Price in the United KingdomTable F.12. Deflated NTS Substitute Prices in Importing Countries: 
(PGUICD),in WestGermany(PGWGD),intheNetherlands(PGND),and in Sweden(PGSD);the Australian 

Raisin Price in Japan(PAJD). 
Year PGUKD PGWGD PGND PGSD PAM 

pounds marks guilders kronor yen 

1963 179.17 1668.81 1798.15 2192.44 215,671.44 

1964 174.15 1629.31 1713.99 2121.33 126,841.20 
1965 159.60 1515.50 1562.29 1934.35 206,664.08 
1966 144.78 1317.69 1307.82 1693.70 191,423.16 
1967 163.64 1413.30 1362.92 1789.77 184,936.22 
1968 149.43 1337.81 1253.14 1687.50 175,171.13 
1969 150.22 1289.83 1262.72 1708.39 171,711.19 
1970 129.23 1128.83 1114.81 1500.70 157,194.83 
1971 113.63 967.27 949.14 1319.24 142,005.03 
1972 234.45 1903.62 1791.75 2595.76 143,080.53 
1973 323.41 2266.10 2236.17 3561.53 226,722.78 
1974 218.72 1612.12 1509.27 2391.60 181,155.94 
1975 133.71 1119.98 1021.65 1702.22 125,037.69 
1976 226.17 1479.24 1315.13 2240.56 114,837.02 
1977 235.32 1560.93 1428.44 2732.44 147,927.91 
1978 267.43 1905.69 1697.51 3303.23 159,157.34 
1979 236.10 1990.14 1785.71 3272.97 173,521.64 
1980 181.36 1904.62 1693.36 2722.08 166,188.91 
1981 140.26 1434.00 1272.99 2185.59 145,467.13 
1982 132.69 1264.82 1126.08 2181.08 92,264.36 
1983 128.52 1223.99 1103.42 2028.67 75,561.37 
1984 142.50 1400.72 1268.35 2108.72 50,962.50 
1985 129.34 1223.04 1106.30 1917.03 60,743.11 

Table F.13. Per CapitaPersonalConsumptionExpenditures,Deflated,in the United Kingdom(ECUICD),WestGermany 

(ECWGD),the Netherlands(ECND),Sweden(ECSD),and Japan(ECJD). 
Year ECUICD ECWGD ECND ECSD ECJD 

pounds marks guilders kronor yen 
1963 497.46 4,409.72 3,598.52 8,242.37 193,790.48 
1964 507.10 4,539.61 3,826.77 8,727.25 206,990.02 
1965 512.02 4,762.53 3,999.00 9,217.16 220,090.27 
1966 526.79 4,951.28 4,109.84 9,438.31 247,968.63 
1967 528.40 5,047.42 4,285.35 9,768.54 269,071.41 
1968 530.51 5,222.18 4,316.74 10,897.46 296,703.31 
1969 531.09 5,533.96 4,615.01 11,108.77 315,627.16 
1970 535.14 5,902.02 4,851.26 11,118.60 338,279.22 
1971 549.17 6,200.53 4,950.62 10,944.64 361,162.94 
1972 573.07 6,354.73 5,108.43 11,134.75 373,657.53 
1973 584.07 6,500.13 5,311.04 11,221.44 379,180.22 
1974 562.33 6,495.94 5,424.38 11,568.17 407,149.97 
1975 557.27 6,759.77 5,577.94 11,847.92 428,123.13 
1976 561.26 7,041.55 5,922.00 12,370.54 435,999.22 
1977 585.75 7,368.61 6,182.23 12,075.20 446,532.88 
1978 621.89 7,611.77 6,843.77 12,946.04 471,397.34 
1979 621.17 7,929.56 7,012.79 12,847.98 482,969.88 
1980 635.74 8,011.22 6,906.58 12,728.14 484,307.19 
1981 637.54 7,960.67 6,733.72 12,830.06 491,649.06 
1982 655.19 7,902.46 6,657.76 13,164.22 510,138.09 
1983 682.90 8,034.75 6,594.04 13,189.06 527,427.81 
1984 684.56 8,362.74 6,671.35 13,133.48 549,664.94 
1985 704.52 8,622.77 6,844.29 13,619.41 553,287.50 
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