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ABSTRACT 

'l1lc effectiveness of the U.S. tariff in protecting the Fl.ori~la 

tomato proJuccr from ~lc.xicun compctitfon in the Ni ntcr n~1 rtct is 

quantitat1vcly cx:?J:1incd using an cconor.1ctric simuhtion TJ1odcl of the 

indust,)'. It "·as found that the tariff during the 19Ci0' s substantial} y 

protcctcJ the Florida proJuccr from foreign competition, but that in 

recent times the effectiveness of the tariff has been significantly 

reJuccd. ·n1c results of the simulation model indicate that :,!cxkan 

competition in the h·intcr tom3tc market is fom.idablc but effectively 

man:ipulatable through the tariff policy instrument. 
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I I l . 1/ 
• . nt ro, uct ion-------____ .,. -.-..... -

Jn the l:1te 1960 1 s mKl in the 1970's, there h~s bcc-:1 incrcasi.ng 

concern by United States ton1:1to pro:111ccrs that t!1c tomato is k:1ving the 

United States and heading south for the ,\'inter. ·n1c :-iexic:in share of 

the Uni tc<l States' ~hrkct for fresh Hinter :md c:1rly spd 11g tomatoes has 

recently climbed to greater than 50°;;, compared to 30-35t in the early 

1960' s. TI1c increase in market share was attained :it the cXJ1~nsc of 

Florida producers, ,-.rho arc the onlr conncrcially sig:1.i ficm1t domestic 

suppliers of fresh winter. a.'1<1 early spring torn.:1toes. 

Import tariffs arc in effect throughout the year in the United 

States ,dth the intent to protect domestic producers of to:!ntoes from 

excessive foreign com11cti tion. ·n1e tariff has v;iricJ seasonally, the 

highest rate cccuring in :-hrch through July 14 and Se;1tc1:11Jcr 1 through 

!~ov. 14 (2.1~•/lb), wit;1 a lm\·cr rate applying at other times (1.5¢/lb.). 21 

'foe general consensus is that the tariffs prov.i<lc considcn1~le protection 

for U.S. producers, and that climirntion of tariffs would cause a substantial 

reduction in do;ncstic production ~nd a concomitant siinific,:mt rise in 

imports . 

.!.1:-luch of the discussion concerning the role of ,'icxic.o in the U.S. 
Tom:110 :.hrr-ct. \.-:1s <lJstillcd fro::i Fli.gin;~cr, ct. :il.; Si::~:1ons, ct. al; 
a1Kl ,;old!Jcrg . 

. Y'f:irifC Schedules of the United States, U.S. 'f:lriff Comriissiop, 
various issu('~. 

I 
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l11c puq:osc of this p,1pcr is to qu~mt i.tathcly c:,;amrnc tlw effect 

of tariffs on the U.S. wintt.:r t01aato .indu:-;try u:,1ng an econometric 

simulation mo<lcl of t,1c industry. 1:,c tomato rnoJel b a con tr ibut.ion to 

a larger U.S.D.A. study Jeveloping quarterly m:1rkct models for a sclcctcJ 

set of fresh salad vegetables. 1110 specific simulntions involve manipul­

ations of the tariff schedules to form v:1rious scenarios for the 1960-

1978 winter quarters. TI1c cf fccts of the various scenarios on prices 

and quanti tics in the winter tomato market arc cxaminc<l, and the ~-texic:.m 

inf"'.uencc on the market is assessed in light of the simulation results . 
.. 

I I. Elements of Industrv Structure 

In this section, a brief description of so:ne salient ch1rncteristics 

of the U.S. product ion base, the ~-lexican supply for c:-..-port. the supply 

and demand situation in Canada, and the method of price detennination in 

the tomato industry is presented. Some additional details of direct 

relevance to model specification are presented in the next section. 

U.S. Production Base 

Tomato production occurs in the Unitc<l States <luring all quarters 

of the year }J Domestic proJuction is most geographically dispersed in 

the stnnmcr, ,dth commercially significant productio!l occurring in over 

th'C!lty states. ·111c dominant producer in the Stl!:imer is California, 

'H 1n referring to qu:irtcrs of the year, st:mdar<l U.S.D.A. :lcfinitions 
wen? us<.xl, n:unely Kinter = .J:1mmry-:hrch, Spring = April-June, su;rrncr = 
.July-Septem:wr, :111~1 fall= C\:tobcr-DecC'nhcr. 

--- -
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t)71ically supplying ,10-50':. of the Stu:1mer tonnage. Duri11g the 1~)70's 1 

generally ,10~. or J11orc of the total :u11111al tloin<'s•iic proJ11cti011 or tl)::.:llucs 

occurred during the surnmcr ;aoaths. 

Domestic production becomes more gcograp:1ically conccntr:1tcd in the 

spring aml fall. In the fall, C:1liforni:l and Florida :ire t:1c do::1inant 

producers. ·111c th-o states accounted for yirtua11y all of the .fresh f;1J I 

tomato production during the 1970' s, ,d th roughly so: of the tornngc 

nttributablc to each state. Slightly over 20~ of total annu::il domcstjc 

tomato proJuction occurred in the fall. 

Floric.l.::i is the domin~mt domestic producer of fresh toi1:1.tocs in the 

1-.'intcr anJ spring. Roug!1ly 60~ of the S!n·ing production is accc;.1;1tccl 

for by FJorid:1, ,dth South C:1roljna, C1lifornia, and Texas accouating 

for the majority of the rCii,aining production. Slig11tly less than 2S~o of 

total annual domestic tomato production occurred in the spring during 

the 1970's. Florida is the only cc~ncrcially significJ.nt domestic 

producer of fresh h·intcr to1!1ntocs. 

Annual product ion lns hccn :1t or ·-irmmd the 20 ni ll io!1 cht level 

during the l~l7J's. /vrnual production for 1979 \,·:1s 22.4 millio:1 o-.t . 

. -lex ic:m Supply for_ L~port. ;!J1L1 C\.\])' ·c; 

:Icxico ]us bc:cn pro.Jue ing h·i.ntcr vcget:1~,les for export (pri::1:1ri1y 

tomatoes, hell peppers, cucunhcrs, an,.l c~1.gplant) since the 1J30's. 

lloh·cvcr, jt ,,·:is :iot unitl the 1~50's that protluction w:1s Jcvclopcd on 

a Lirgl' scale. lbpid cxp:msiun or prqduct io!1 on::urrcd Juring the l9S0's 

:111d !~)(,O's ..luc- in lar:•.e p:1rt t11 hc:n·y im"(':;t;•1c'nt h:, tlll' :,1,_•xic:111 go\'cr11-

111L~llt iii irrigatinn fa,~ilitie~; in th1' ~;t;1tcs of ~n11or;1 ;111,I Sinaloa (the 



.st:1tc.s he south or Nngaks, ,\ri::ona, the ma_inr point of lJ.S. entry for 

~lcxcbn produce). Tn :1dtlition, the h·c:;t c.0:1.st hig1n-::1y ,.·;1s co1apktcd ;111d 

the raih::1y connecting 01li:1Gm, Sin:iloa h'.ith :-,og:dcs w;is irnprovcJ. lt 

is perhaps ironic th:1t the <lcvclopr.1cnt of the vcgct:-ih1cs inc.lust ry 011 the 

,vest coast of ~lcxico was abo significantly fostered by production 

credit obta1nc<l from U.S. sources. Production crC'dit from ~lc:dc:111 

sources ,-::1s 1 imi tc<l and avail:Jblc only ::it rather high j ntcrcst rates. 

~!cxicm growers obtained credit by affiliating ,,.,i th procluccr-hm1cllcrs 

an,l brokC'rs in the United States, who were repaid at the tii~1c the produce 

\\'as sol cl. 

During the last twenty years, the :·.Jex ican producers have reported] y 

acquired the· highest teclmology in vcgctabJ e crop product ion as cvidcnceJ 

by their increasing usage of fertilizers, insectiddes, and modern 

machinery (Fliginger, ct. al. , and Simmons, et. al.) . 111c grm.;crs have 

also dc\'elopcd a high degree of sophistication in the marketing of 

tomatoes, ,:i th production, packing, and selling being a closely integrated 

opcr:1tio11. 

Beginning h'ith the winter crop of 1960, the '.llexic:m~; have adhered 

to a plnnncLl supply progr~Ha. ,\ m;irkct ing bo:1nl in assocbt ion with 

CA\DFS (Confcdcr:1t ion of :\gricul tur:il J\.ssoc iat ions of the St:1tc of 

Si 1n10:1) Llcvcl op go:1] s in tcnns of acrc:1gc :1ml expected prolh1ct ion for 

the entire tomato industry jn ~lcxico. c;oals :,re cst:1blishc~l after 

cx:nninin~~ productirn1 c:1p:1bilitics in 'IL-xi.co, :11lll the expected supply­

t1._,,,rn1d :-:itu:1tic_"\ns in thl' UniteJ States, C:m:1da, :mJ the- domestic markets. 

--·-·---



arc clo:-;cly monitorcJ, ;111J the level i'.'·, rcqrictcd \l'llt'lH'\'l~r the price 

falls bcl~h' "~icccpt~1hlc lcvc-b" th;1t h:tV(' been detcrminC'd ;md ;1pprnnll 

by a gC'ncr;ll ;1sscm'.11y of vcgct:1:ilc /!rGh'lTS affili.atcJ \•:ith C\.\llLS. 

111c levels of fresh tomato exports to the ~JnitC'd States by :,lcxico 

has increased Jra1~ntically in the last t\,·cnty years, fro:11 2,S ;?1illio11 

lnm<lrcclh·cight in 19(10 to over 7 million htmdrcd• .. ;cjght Ln 1~79. T11c 

large majority of '.-lcxicm exports to the lJ.S. occur in the \dnt,:,r an:! 

spring quarters, accounting for ap:1roxii11:1tc]y 88~J of exports to the :.J.S. 

in 1979. 

C:rnaclo' s Role in the_ Industr)· 

/\s in the ~lni tc-1 St:1tcs, tOi'1ntocs arc consumed j n Cm:tLb year 

roun<l. On the other hand, co~,.;1:cric::illy si gni ficmt :iroJuction occurs in 

Canada only during the sumr1cr quarter. (Dudng the 1970's, production 

h;is been at an a,·cr::igc level of .7 million hw1dred,-:cight.) ·nllls, Canadbn 

dci,13ntl is satisfied by imports from the U.S. anJ ;·:cxico i:1 \\·inter, 

spring ancl fall, and satisfied by do:ncst ic production :mJ inports in the 

stu;1mer. 

A Cana<li:m tariff on tomato b1ports 1s in effect in ~md :1row11.l the 

pc-rim1 of chncstic h:1rvcst}_/ ·111e t:u-.iff has been l.5c:- (C:m:hlian) per 

pounll, or 10:. :1~lv:l1onun, \•:hichcvcr .is grc:itcr. 'I11erc is gcncr~illy no 

tariff ;ipplicd in the ,dnt~r or spring q11:1rtcrs. 

~!/The ex:H __ ·t J:itc:-; o[ :1pp1 ic1t ion c:m v:1n· from \'C:1r to \'L•:tr, 

,\pp1ic:stiun li:1'.--; r.c-ncr:ill:,: nn:urred in thl' s111;u1wr :in,i' fall qu;1rtcrs. 



Price Jlctermin:it·ion -------------·---·- -·-

Prkcs in the fresh tomato iilllustry nppc:ir to be detcr:Jincd co:!ipct j -

tivcly throu~~h t!1e [Jrccs of supply :mu lh:r:rn1d (Si1;u•tons, ct. ,11.). 

Vegetable buyers will attempt to purchase a given quality of pro<lucc at 

the lowest delivered price. The buyers arc for the most part lnc.lifforent 

rcgardin~ the source of suppl.ies for a given qu.:ility of to:',:-ito, Prices 

vary in the market place depending on the quantity dclivcrcJ anJ the 

quantity expected to be sold. 

TI1e price received by do:nestic producers is equal to the m:irket 

price minus transportation and marketing costs. The price received by 

foreign producers additionally depends on the relevant exchange rates 

an<l tariff. 

Prices arc influenced somewhat by the effect of the Federal marketing 

order regulating Florida tomato handlers .. TI1e order provi<les grade, 

size and maturity specifications that li1!ii t the han<lling of tomatoes and 

can affect supplies available for r.13rkct. In a:ldition, the aforcr.1cntioncd 

supply control strategics of the ~-lexican growers 1:1ay significantly 

affect market price in the winter and spring quarters. 

III. ~-lodcl Structure an Estir,1rition 

In this section, the specific structure of the simulation 1:-:oJcl 

uscL1 to analyze the U.S. Tomato Industry is discussed. Esti1;intion 

results for the behavioral equations arc prcscntc,l ~md ,.liscusscd. 

The discussion l)cgins with a general ovcnricw of the mo~lcl structure, 

Structur;1l On~rvi.C'l•: 

'l11c U.S.-C:m:11.li:m 111:1rkct for frc~h tomatoes is apprnxi1a:1tc-d h)' 
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011tl·o1,ll'S are 1:1chlt~lcd on a q11:irterly h:1sis f1..r the frnll" q11:1rtc-rs (lf tl11..' 

yc:ir, and,:ill ti1:1c s11hs;.~ri1 1t~; henceforth rcf,:r to ,p1:1rtcr·. tml<.';-;;-; it i:-; 

s11ccificdlY stated otltcrh·i . .;c, l~c!1;1vinr:1l l'tl11:1 1 i0:1~~ :1rc c:;t"i; .. :1tcd for 
l , 

acres pl:mtell, acres harvcstcc.1, yield, U.S. donostic per c1pita dl•1:1:i:h1. 

CanaJi.111 uomcstic per capita dem~m~l, anJ '.-lcxican export Stl))!)l)'. Ucntitics 

:ire useJ to define U.S. proJucthn, :rnJ c-quili..hri 11•:1 or qu:mtity flm:s in 

tho iJ.S. -Cnnadi:m market, as well a·s to convert rcr c:ipi t:1 dol'testic 

qu:mtitics demanded in the U.S. and Can~da to aggrC'~:ite ,1em::inl1S. 

It should 1~c noted tiwt the tl. S. -C:a!1adian tom::ito market is co:1si<l~rcd 

closed in the scn~c that supplies produced in the U.S. and C ma:la, nnd 

cx;)orts to t!1e U.S.-Canadian ·n3rkct by ·rc:dc-o arc totally consumed 

\-:ithin the 'i.J.S. and Canada. 111is is a simrJ ification in ti.·o rc.:-:pccts. 

First l)r all, some exports to the U.S.-C:1nadbn r:i:irkct origir::1tc i:1 

cow1t.1·ics other than :.Jcxico (from the Caribbean).· for tl1c purposes of 

this study, all :ire considered originating in :·Icxico as a practical 

m:ittcr, since the :lcxican origin accounts for greater than 95~, of the 

exports. Secon--lly, a minor rnnmmt of exports !)y the: U.S. arc shi:)p('J to 

Europe. lki:,cvcr, 98: of t:1c exports ha,·c generally been to C:m:.,;da, ~1::J 

as a practical matter the minor tlcst in:1t ions :ire ignored in the moJcl. 

i:-igurc l illustrates the simpl ificd stn:1..·ttirc :ml JoJ~ic of t!1c 

to::1ato indu:;t ry modl'l. ,\rrO\·:s ind icatc c:1!1sa 1. i ty, :ml t hu_.; i r an arn.,h· 

is poinll·\l :n..-ay fro111 a partin1br ,·:iriahk, th:1t variable js considcrc.J 

,.. I 
1'1)'.lll"l.' , 
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Fit•.urc 1. Simn1 i ricd Stn1cturc or the Tn111:1to l11d11strv 'l1)Jl'1. 
--· lo--------- -~----------------- -- -·· - - ·- . ---- --- - - - - - -- - -· - - ·-~- --- - ---- -

Acres Pl:rntcd 

J 
,\crcs ll:lrvcstc.J 

,-.---- 1· . 
(.:111:1-. 1 an llnmcs t IL'. 

l 
llc;na11J 

I 
lJ .s. Qu;intity 

ProJucc~l 
\ 
'-·· ---

L 

__ U.S. _Price ___ .-----I 
Derived C:m:1<ljan a]ml 
'-lcxican Price . ..._ ___ _,... ___ . 

Tot:11 Jlcinand 

U.S. - Cmad:t 

YicJd 

'.'!cxican r:xports 

, _________ _ 
( i. S. )'\o!1Jl'S t i C 

llc111:mJ 

.\ strai::ht I inL' i1h.lic:ttl':.; si:1111lt:lllt'itv, :111 :1rnn.- i11dic:1tes L.":1u:--;:tl ity 
hitli n:rcrc-11n· to t:tl' ithht,tl"\' 'lh),k•l.· 



U.S. l'lomcst ic l'rn,lth·t ion 

The sub-mmkl of i.l.S. llomcstk production consists or three behavioral 

equations cxpl:dning acres planted, acres harvestC'd, :-intl yiPhl, ;ml1 an 

identity that Jefines total production as the product of acres harvestcll 

and yield. 

Acres Planted 

TI1e time that passes between seeding and harvesting of fresh tomatoes 

is three to four months. TI1us, the acreage planted decision must be 

based on inform:1tion that is avaPablc ,vell in advance of the time \;·hen 

actual production, consumption and tomato prices are knm\n to producers. 

It is h)1)othcsi:::.cd that the most i1\1portant factors influencin6 t:1e 

nunber of acres pl:mted include the expected price of tomatoes at h::irvcst 

time, the risk of error ::ic;sociatcd with the price c~--pcct:::ition, expected 

yicl<ls per acre, the risk of error associated with the yield expectations, 

and t}1c costs of production inputs. In addition time trends in each of 

the quarters ,\·ere used in an attempt to capture any secular trends 

occuring in acreage planted that Herc not represented by the aforementioned 

explanatory variables. 111c acreage planted equation utilized , .. as: 

(1) ln ,\lYJU\ = 11.667 + 2.3458 (EJ>TO:\/CPD~t-l) 
(65. ~S) (1. 26) 

+ .0017833 l:YIELI\ - .23016 PRISKt 
(~.29) (-.71) 

- .11507 YIUSK1 - .0373 1TII\ 
(-.fi2) (-8.32) 

+ .0l(il3:~ (DSl\) Tl:ll\ + .0~3:112 (llS'·11 ) TP:I\ 
(17.18) (20.~0) 

+ .OO:l\~2b (!U:1.1) 'ITII\ 
(13.7S) 

) 

1,- - llt1 r· 
\ - .. \., 

-■----



V:1r i:ib1 c Dcfi nit ions: 

a) 

b) 

i\ I y J'O.'\ 

l'.P'J'CT,lt 

::: 

-

acres of 

cxpcctcJ 

in <-/lh., 

to111:1tocs planted in q11:1rtcr t. 

price of trn:ntoes prcv:1 i ling at h:1n:cst t i::,e 

defined as 
3 
/. 

i=l 
1'ij PTO'-! . , with 

t-41 

3 
1. 1\~1 = 1, anJ PT(J,:t 

j ~1 

t 

is the price of to::1:1toes in quarter tin c/lb. (\•: = .5-BW). 

c) CPDNt = proxy for price of production :inputs, :index of prices paid 

by fanners for production inputs 1967 average = 100. 

d) ~tlSKt= risk of error in the price expectation, defined in relative 

tcnns as 
3. '71/? 

r1usKt = c w1 crTo:.1t_4i-EPTrn!t_4i)-) '-;r:rTo:1r 
l=l 

c) EYIELD .. =expected yie lcl of to::1atoes in quarter t, clcfj ncd as a 
l. 

simple three year moving average of yields for the quarter. 

f) YJUSKt = risk of error in the yield expectation, dcfincJ in relative 

terms as YRISl\ = STDY /EYIELDt, \,·here S1TIYt is a thrc~ 

year moving standcinl <lcviation of yields for the quarter. 

g) DSP1 = spring dummy variable, = 1 if spring qunrtcr, 0 othcn-:isc. 

h) DS:\Jt = sturn:1cr cl1muny v:u-jaiJlc, = 1 if sununcr qu:irtcr, 0 o~:1crh·isc. 

i) DFL1 = f:111 chmuny Y.1rj:1blc, = 1 if foll qu.1rtcr, n othcll\·isc. 

j) TDll\=-= ~1 <!t1.1rtcrly tjr.1c trcnll dcfi.ncd :1s = 6() if t.: (I, 2, 3, ,l); 

= (11 if tr(5, (1, 7, 8); ... ; = 78 if tc(7::;, 74, 7S, 7(l). 

Note th:it tlic values .in pan .. 'nthe~cs arc the t y:1lrn.'s. ·111c choice 

of the sc111i-log:1rithmic for111 of tlw model h·:1s 1;101iv;1tc,l by t!1c :K'licf that 

the ch:mgc- in the level of ;1ggn .. 'J'.:1te :tc:n':1gt' pl:111tcd in response to 

./ 



:rnd ri ~k lcvch :,;hrntld depend on the level or the ~l/'.)'.n.'1 1atc oprr:1t ion 

111 a given quarter (e.g., the summer operation u~ual ly i11voln:~ \-;cl 1 

over four times the ;1crc:1gc planted in the \\·inter, and .it ~cc1:1'.; 

unreasonable to prosrnne that a unit change in expected price h'ould 

increase winter an:..l summer pbnting by the same number of acres). 111c 

specific<.1tion results in the deri\·at ivcs of ;\PTO\f \d U1 respect to 

EPTO'I/CPD!\, PiUSK, EYIELD, and YRISK being proportional to the level of 

acreage pLmtc<l, APTO~lt. 'l11c price of production inputs prox:,:, CPD>.:t-l' 

was s;;ccified in lagged fonn in rm atter.1pt to accmmt for the fact tint 

produ~tion costs associated h·i th output in t depends prinarily on 

input expenditures in t-1. 

As a point of reference, elasticities of acres planted ..:ith respect 

to the cxp·xt::ition and risk varfab] cs ~-:ere calculated at the 111can level 

of the data. The elasticity of APm:.1 with. respect to EPTO:,;/CPD~ \\'as 

fow1J to be .227, for PRISK it ,,·as -_.033, for f.YIELD it ,-;as .258, and 

for YRISK it \v:1s - • 011. 

Acres lbrvcstcd 

·n1c level of acres harvested is hypothesized to <lcpend on the 

actu:11 price prevailing at the tjmc of h:irvcst, the cost of h:1rvcsting, 

and the level of acres plantc•.l. In adLli tion, a frcc:e in Tcx:1s in the 

spdng of 1%0 :11lll :1 severe freeze in Florida in the winter of 1977 

affected the :unotmt of :icreagc harvcst:1blc. 

It i'.; :ilso hypl)thcsi:cd that the short nm suppl)' clastidtr of 

to111:1tn pro1.luction is incl:istic h'ith re~pcct to price and h'ith respect 

to costs of h:ll've~ting \\'hich i11q11 ics th:it the cl:1st icitics of :Kres 

' 

I 
f 
i 



111el:1stic .r~mgc (note th.1t the elasticity or qmnt ity suppl il',l i::- logictl ly 

the su;n of the cl:1sticit ics with respect to :ten .. •:,; har\''"''.'.tcd ;1nJ \:ith 

respect to yield). The acres harvested equation ut.ilizcd \\·as: 

(2) ln ,\!ITO:\ = .14652 ln p·m:\ - .13841 1n Ol\RVt 
(l.86) (-2.07) . 

+ 1.0245 ln /\PTO:\ - .Ol-146 (fREl::l\) ln i\PTO:\ 
(80.35) (-11.20) 
(3.97) 

2 x.., = 3.12 
'--

op= .03 r = .908 

Estim::ition : lctho<l: 2SLS-~ lixed Estil:i::ition 

D~finition.s of \':ir1:1hlcs ~~ot Previously Defined: 

a) 1\!DU\ - acres harvested of trn:1atocs in qu:1r:cr t. 

b) OL\RVt = cost of harvesting inputs, proxicd by the li1,iCX oi r,rices 

paid by fanncrs for hircJ far:7 l::looi·, 1967 an:ragc = 100. 

c) rm:r::::Et = dt1JG11y v~r iablc for frcc:cs in 1960 spring ,war~cr ar:d ~]77 

winter quarter ,..-hich seriously af frctcJ \"Olu::ic of :1antest 

able :1crcagc. 

?\11rnbcrs in parcnthc.sc:=. arc ratios of the cstin::1tcd coefficient to its 

estimated st:inJ:inl error. TI1e r refers to sinp1c corrC'l:1tion bct,-:ccn 

the dependent \':tr i:iblc :ind its prcd ict ion gcncr::1tcd by cqm.tion (2). 111c 

Ci refer:; to tltl: proportion or t!1c ;10:;tcrior nr:'-.:ision or the mixed p 

cstir:1ator th:,t 1s al·coui1tcll fo1· hy thl' prjor i?1[01:q:1tion, ,d1kli in this 
, 

rasc consistl\.l or t,,·o stoch:1stic constrainb 011 the l'lasticitcs of 

,\IITO:,i \.;ith rl'Spc,:t to l'lll'.-1 :mJ t]l\R\' (Sl'l' ·11iL-i1 on the interprctatil'Il uf 

n). ·nil' constr;1i11t,, 1·.vrc tit:1t titL' l'Lt•;ticiL's n!" _\;[llYl :'1th l"l'::-pc,:t p 

Pl'<Y,; ;111d 1-:it!1 respect tn lJL\I~\· \\en' ,:~,11t:1inv.! i:1 tlh' i!1fv1·\·:1b [n, i I 



and l-1, 01, respectively, with proh:ihility .~JS in c:1ch c1st·. Points in 

the btt~rval ,,·ere consitlcrcd equally likely, and thus :1 unifonn distribution 

h:1s usc,1 in reference to the d isturbancc terms of the• st och:1:;t i c co11:-.;tra i11b. 

EsUmatcd probubi.1 ity v:rlues associated with the nul 1 h)11othesc.'s of 

compatibility of each stochastic constraint with the s:unplc data resulted 

in value of .23~ nn<l .235, respectively. ·nw rather high r,rc,hability 

values lend a fair amount of support to the null hypothesis of compatibility 

bct,\'een sample an<l prior constraints (sec :Ii ttclhammcr anc.l lbmmig for a 

more detailed description of the mixed estimator under the unifonnly 
.. ? 

distributed prior stochastic constraint assum,)tion). TI1e x- value 

associated ,,·ith TI1cil 's test ·of compatibility bct\•;ccn sample and prior 

infonnation is presented for reference, although since the prior constraints 
? 

were not assu1aed to be normally distributed, the x .. distribution for 

TI1cil' s test statistic docs not obtain. TI1e x2 test ,,·ould indicate 

compatibility of sample and prior infonnation :.it the stambnl .05 level. 

111e double log fonn of the relationship was cho$en lx1sical ly on its 

cmpiric:-il merits. Bcb1g in double log form, the short run elasticities 

of AIITO:.I \,·ith respect to Pl'CJ..I and CiL\H.\' :ire represented ~lircctl)' by the 

cstil:1atccl cocfficic-nts .146 and - .138, respectively. 

Yield 

111cre arc three major foctors that ult ii~1.1tc1y :1ffcct the yield 

forthcoming from acres harvestc-,J. 111i.• initial 1.lccision concerning 

seeLling rates, amt c111th·ation practicc-s including [erti.li:ing, application 

or hcrbkidcs, :rntl pnmin~•. :rnd traininl! represent the c,pit'al investment 

in the prod111.:tio11 unit. ·11w forci:oing :1cti\'ities l~ccur [nr tlll' 1:n~t 



kirvcst p~riOLl. 

A second m:1jor [::ictor dctcnnining yic1ds is .1 decision rc:i:arding 

the intensity of the harvest. Tom;1tocs must be kirvcstcd continually ;-is 

they mature, :ilthough as harvesting progresses, yields per harvest 

eventually decline. ·111c actual price :it han'cst ti;nc anJ li:irvcsting 

costs Houltl seem to signi fic~mtly influence the intensity of the lnrvcst. 

fin::i1ly, ,,.czithcr has a substantial effect on the pcrcnti:11 yie1 d 

from lnrvcstcd acreage. 111c tomato is a Kann-season plant. 'P'c tom:Jto 

plant does best in modcr::itcly <lry areas ,-:i th tcmpcr::iture;c; ranging hctwC'cn 

65° to 85° :r. Plants arc fro:cn at ter.-,pcraturcs less th:rn 3:l F, anc.1 do 

not grm·: ,.-hen temperatures :ire above g;0 r:. Foliaoc dise::iscs arc ,, 

induced by high temperatures coupled ,\'i th high hlli1idi t". 

111c varia:1les used to explain tomato yields include the expected 

price of to:n:1tocs, the risk of error in the price cxrcct:nion, the cost 

of harvesting the crop (proxfcd as before by O·t..\H.\', the inc.lex of prices 

paid for hired farm labor), and the past level of yielJ in the quarter. 

In addition, h·inter frcc:es in Florida significantly rcduccJ y iclds rn 

1970 :ind ] '.177, :t111..l a dw:my vari::tblc representing these (Jll.1rtcrs \\':-ts 

included. ,\lso, exceptional \\'Cather conlljtions resulted in :111 l'Xtn.·1,1cly 

large crop in tl'.c \,·inter of l :175 (310 n:t per acrcJ. .\ d11nilllY v:1ri:1hlc 

to account for this exceptional phcnorK'non \\·as :1lso i:1cl11,1cd i:1 the 

spcci fjc1t ion. rin:1 l 1y, a spring quarter dtmun:•: \'ari:1hh' 1,;;1~; 11scf11l rn 

h·er1..~ also initi:1lly 11tili:c.l, b11t ,-:en· found not tD k· :~i11.1iific111t). 



1t w:1s ;11'.;o hypotlwsi::.ed that the :d10rt nm cl:lst icit ic..; of yield 

previous liypothcsi:; that qu;mt ity suppl icd in the short run i~; jnel:1stic 

with respect to these vadablcs. ·n1c yield equation uti1izcd \,·as: 

(3) ln YIELl\ == 2.1978 + .22575 ln PTU\ - .477~7 ln Cll\T~Vt 
(4.H,) (1.9~) (-~.81) 

+ .41213 ln EIYJ'O:'\ - .05382,l ln PRISK., 
(2,78) (-1.60) l 

+ (.69167 - .06739 f-L\FREZt - .014018 DSl\) 1n YIELDt--1 
(7.76) (-5.10) (-1.9R) 

+ .40759 D75 
(3. 49) ' 

x2 = .08'1 0 = .034 
p r = .919 

Estim;:ition :'-lcthod: 2SLS-~•lixcd Esti::::1tion 

a) YIELDt == yield per acre, in CKt./acre. 

b) fL\FREZt= Florid.1 Frcc:c, = 1 jn 1dntcr quarters of 1970 :inJ 

= 0 clsci.-l1Crc. 

1 e;--........ ' 

c) D7S\\'I?\T = durrnny for exccptionolly gooJ \\'Cather rcsu1 ting in hc:ivicst 

yields 0 11 record in \•:inter of 1975, = 1 in 1-:intcr of 

1975, = 0 clsc1~1cre. 

,\s hcfnrc, v:-ilues in p~ircnthcscs :ire r:1tios of coefficients to their 

est i111:.1tc1.I ;-.;t;1mbnl errors, r is t liL' ;-.; iE,pl L' corrclat ion k:t\,ccn ;1Ctu:1 l 

and predicted \':tlllL'S of the dq,c111.knt v:iriablc, :md 'J is the prop(1rtion p 

of the posterior J11'l'Cision of the- l'lixcd esti111:1tor ;1ttrih11t:1hlc to the 



t,o t.hc intcrv:11'.; fn, 1"j and f-1, 01, rcspc:ctiv(•ly, ,-:ith prior prol>:ibilit:· 

.95 <lerivcd from the 11nifonn distri.hution. ·111c prold1ility v:ilucs 

assodatc<l ,dth the hypotheses or :im--l:1sticity \\'C'l"C .2~1s :rnd .t 1'.l,1, 

respectively, in<licatini~ -~trnng support for the hypothesis (:1gain, sec 

~-Uttclh:rnm1er and lbmmig for furthC'r details). 

Since the yjcl<l equ:1tion \\'ilS specified in double log:irithnic fonn, 

elasticities arc equal to estimated coeffjcicnts. ·n1e s!1ort nm elasticity 

of yield ,dth respect to PTO'l ,-:as .226, ,dth respect to C!L-\RV it ,.;as -

A7":, -with respect to [PTO',! it wa~ .412, and ,\·ith respect to PRISK it 

,,as - . 054. 

Qt1anti ty Suppl i~i 
Aggreg;1tc cl01:1c:stic quantity of fresh tomato~s supplied is clctcr1;1incd 

by multjplying ucres harvested by yield, and is scaled to he in units of 

millions of hunclrc<l,\·cights, as 

( 4) QSTO:-rust = (i\l ITO:\) (YTO'.,It) (. 000001) 

Definition of Vnrinblcs ~:ot Prcvious-ly n~fi:ic<.l: 

QSTQ\llJSt = qu:rntity protluccd in the U.S., in mil] ions of hunJre.J,.;cights. 

'D1e short run eLt~;ticitics of aggregate quantity supplied ,-:ith 

respect to PTO\!, Cll\1~\', E!Yf(N :mcl PRISK ~!Tc rmmd hy ~,tn:ti:ing the elasticities 

or /Jl\iZ\' :111d YlEl.]) with rc:;pcct to the :,ppropriatc v:iri~1b1c (e.g., 

(JQSTC\\!US/JX) (X/~STU\IUS) c: (::i1\JL\RV/:JX) (X/;\lt\lN) + (:lYIEI.11/~i\) (X/YJELD)), 

:1ml h'Cre equal to .372, -.618, .412 anJ -.0S,1, rC'spccti\·c1y. 

:1.k'\ i c;m Suppl~ for hport 

ld0a1 I)' it hnttld h:t\'l' beL--n de~i.rabk to :no,lcl the total product ion 

of to111:1tocs in ~k-:dco 1n ;1 given q11:1rtcr, :llld then mo,kl qt1:11lt ity 



:11loc:1tcd to the cxpurt m:1rkct :11JJ the drnm>';tic 111:1rket. The d:1t;1 

available for ~,lcxico :1110\·:cd onl)' :1 simplistic 111Li-lcli11g of the :rn1ou,1t 

suppl j cd 1 o the U.S. -Can:1d i :m rn:1 rket. 

Given the bck1vior of G\ADES in dctcrn1ining ;,iexican supply for 

export (sec previous discussjon of ;,1cxican supply for export and Ci\l\DES) 

it ,-:as hypothcsizcJ that tlw qu:mtity of tomatoes exported to the U.S.­

Camdian 1~1arkct ,-;ould dcpcncl on the previous export level in the quarter 

(representing previous excess demand in the U.S. -Canacli:m \brkct met by 

~-!cxic;m supplies), the previous 1 evel of price received by ~,!exican 

growers supplying the U.S.-Canadi:m market in the quarter, and the price 

received by ~,lcxican grm,·crs at the time of harvest. TI1e first th'O 

vari3blcs pcrtoin to information relevant for the setting of goals for 

production. 111c third v[lriablc is relevant for decisions rcgJr<ling ,\·11~it 

perccntngc of supplies availnble is to be <liverteJ to the export m:1rkct. 

Prices h·ere dcflatcJ by an index of prices pai<l to f.:mners for commodi tics 

sold in rlcxico City in order to place the price relati\·e to prices of 

other fann conrnoditics sold by :-lc:'d cm gro\\·ers, and thereby proxy the 

"acceptable price" phenomenon utilized in <lccisions concerning level of 

exports (sec prc\·ious discussion of :-lexican supply for export). A clt:;nmy 

\·ari:1blc shift for the stmr::cr :m:l Lill qu:u-ter ,\·as found to be useful, 

,\·hich di ff crcnt i:1 tcd bet\-:cc·n the qu:1 rte rs of grc.:1 test '-lex i c:1:1 comp:1 n ti vc 

~1clv:mt:1ge (,.;inter-spring) anJ lc.:ist advantage (snm:1cr-f.:i] l). ·111c final 

cqu:1t icin uti1 i:cd h':1s: 



1 n ~-1EXJ:Xl\ = 1.30(,6 - 1.1752/J>'-1\ 
(~.06) (-3.64) . 

+ .58058 Jn g,I\_ 4 + .409S ln ~-IEXEXl\_ 4 
(1.98) (5.94) 

-1. 2574 DS~IFJ.t 
(-5.11) 

r = .959 Estimation t-ictho<l: 2SLS 

Definitions of Variables not Prcvfouslv Defined: 

a) MEXEXPt = the level of :·Iexican exports to the U.S.-Canadian '.!arkct, 

in million cwt. 

b) P~IX 
t = the relative itcxican price, defined as 

l~L\t = (PTO~\. - USTARIFF t)EXQ-IRATit~X : i\1XPPI7\1\. 

\\11ere: · 

USTi\RTfl\ = the most favored nation U.S. tariff rate on 

tomatoes in quarter t, in ¢/lb. 

EXO-m,\rrt~x = exchange rate PESOS/U.S. DOLL\!~. 

t-IPP!Nl\ = prices paid to fanncrs for cmm,oditics .sold, 

~1exko City, 1970 = 100. ~~etc, this is nn annual 

jndex that could not he obtained on a quarterly 

basis. Each quarter was assigned the appropriate 

mmua1 \'Jlue of the index. 

c) DS~-IFLt = stunmcr- fall dtU;uny vari abl cs, = 1 in sturnncr anJ fall 

qua rt crs, = 0 c 1sc,,·hcrc. 

As before.,, munbcrs in p:ucnthcscs arc ratios of coefficients to their 

cstim:itcll l'rror!; and r is the.' simple corn~tation hd\,c.'en prl'dicted and 

actual v:tlu,.·s or thL· lkpl'ndL·nt v:1riahk. :-.:otC' that the ftmctional forrn 

is double lo~!:tritlunil- L'XC('pt for th<' iill·lusion of the rccipricol or thl' 



by (5), :md in foct the shirt is estirn:1tcd tn be do1s1n-.:1nl in the slli!ual'r­

fall qmrters. ·nK' use of the recjprico1 or F-IX1 jn eqmtion (S) impl ics 

the notion of an as)1i1ptotic level for the response surf;-ic:e, i.e., ;is 

P:l:\ increases, the functiLm:ll .form Hou1d be consistent h·ith the notion 

th:1t all of what h'as pl:lnncd to be C'xportcd to the U.S.-C;m~lclic1n market 

is in fact exported (sec: Johnston, Chapter th·o, for additional dc·tails 

on this function:tl fonn). 

111c short rw1 elasticity ,,;:ith respect to lagged relative ~-lexicnn 

price ,.-as estim~itcd to be .581. 111<: short run elasticity ,-:ith respect 

to tl1c current rclati\'e :1cxican price ,.-:.is est il'wtccl to he . 931 at the 

mc3n level of the data. 

Demand in the u.s.-c~mc1dim1 .\1-lrket 

U.S. 11omcst ic Dcn;:md 

,\ rather si1!1pJ istic vich· of the do;Jcstic dc1,1:1nd for fresh tonntocs 

tiut the do::1c:-;t ic pcrc1pi ta dc·ri:md for to::,;1tocs nt the fon:1 lcn~l 1·::1s a 

function or the price of tom:ttoes, per c:1pita di~posah1e inco:nc, and 

t:1stcs and h:1hit:-.;. The prices of :111 other goods h·crc 11nnil'J by the 

con:;u:::l'r price iihkx, hllich 1-::ts u:-:cd tri dl'f1:1tc 1]1c price or tom:1tocs 



•. 

respect to price and with respect to income \\'Oti1ll he in tht' jncL1:;t ic 

range. ·nw mc;m level prjcc cl:isticity :md the mc:m h.-r(·1 incon;c cl:t:,: icity 

Kere constrained to be in the intervals [-1, O] and [O, 11; respectively, 

,-.rith .95 probability. ·111e unifon11 distribution h'as utili::cd for the 

error tcnns of these stochastic constraints. In addition, Shiller'~ 

method h'as used to impose the hypothesis of smoothing dc...-lining h'ejghts 

on successive logs of per c1pita consumption ,d1ich t,·as included in the 

eqt13tion to proxy tastes and habits. 111c rationale and method for 

deriving the stochastic constraint for imposition of Shiner's method is 

identical to the one used by Itammig and :-1i ttclhammcr, and is not rcpc::ited 

here. It should be noted, however, that in the case u t h:mJ, the w1 i fonn 

distribution ag:ijn h'.'.lS utilized for the disturbance tcm of the .stoch::istic 

constraint (;:mu not the 110111131 distribution, as ,-.:as uscJ by !b:-:'::;-iig and 

~-.Ii ttcllwrrnncr) . 

(6) 

·n1c fin~iJ equation utili:cd ,,·as: 

QDTO>lUS/POPUSt = • 0022641 - • 000,19959 FTO'\/CPllJS. 
(.89) (-2.03) t 

+ .0022453 INCTJS/(CPJUSt 
(2.68) 

POPU\) + .,t-619 QDTO:,ITJSt_/ 
(-1. 88) 

POPUSt_ 4 + .27027 Ql1TO'fdSt_ 8/I\WU5t_ 8 + .1431C1 QDTC'i'.:1.l\_ 12/ 
(3.06) (1.49) 

POPU\_ 12 

2 
X = 2.48 Cl = • 08 

p r = .958 



Jl,rinit i,,11s of" \·:11·i:1hlc:~ .\ot Pn•\'inu,;lv l)l•rirn'd 
-·--. ------- - .----- ---- ------- - - -·-- -·----------- - -·-- - ...I------·---- ---

a) QP'JU,lllSt = ~i:~gn:gatc tlo111cstic qu:lllt ity dcrn:u1dl'd 111 tlJL, ll.S., 111 

b) 

c) 

d) 

POPLI\ 

CPIUSt 

J~C:U\ 

mi 1 l i 011 s O r Ch't s . 

= 11011t1l:.1tio11 of tl1c lJ.S., in 1nillion~. 

= consumer price index 111 the U.S., 1967 avcr:igc = l .00. 

= aggregate disposable inc(w:c in the U.S., in hil lions 

of dollars, seasonally adjusted annual rates. 

2 !\'umbers in parentheses, x , Q , and r arc as thcy \\'C'rt' dcfjncd n . 
earlier. 111c prolx1bility v;:iluc!'= associntctl ,-:ith the hypotheses of 

inclasticity ,-:ith respect to price and income ,-:ere .301 nnc.l .383, rcspc~tivcly, 

lending sih:nificmt support to the hn>othescs. 'foe hypothesis of 

smoothly dc'-~1 ining h·ej ghts on the Jagged per c,1pi ta consu1:pt ion vari~bles 

jmposc·cl by Shi1lcr's metlio<l had a probability valu8 of .()7:2, ]ending 

stron~ sup1:ort to the hypothesis. /\s a point of reference, 'l11cil's 

2 f · 1 • 1 · ld . d. · 1 . . f 1 d x -tc·st o · comp:1t1c11 1ty h·ou 1n 1catc compnt1 nl1ty o · s3i:-,p c nn 

prior inforn1ation at the . 05 level. 

Price :llld incci::1:2 eJa:e;tfritics \\'ere ct11culatcd at the r;,c:m k\·cl of 

the ,lata. Thq• \•;ere found to be -.181 and .219, rcspccti\·cly. ,\ggrcptc 

do::icst ic qu:mtity Jc-:11:mdcd h:1s found hy mult ipJying the• d(•pcndcnt \·:iriablc 

. ( ('.' I n ·r· ,,. 111 vJ ))' 11., "~t. 

C:111:1-I i :m l\·m:1n.l 

'fl1L' spl'cil"ic:1tinn or the Ca11:1di:m per capit:1 dcm:1:1.J L·t11Tc ,,as 

::.iuil:1r tc, the dem:md L·un·c for thL· tl.~. lhJh'l'\'('r, only pl'r c:1pit:1 



S.imi1ar to the dcrn:md in the U.S., it ,-:a:: h:i)othc:i~~(·.i tl::lt ]-,(1th 

the price ~md the income elasticities \\ould be 111 the i,1d:1stic r,ingc. 

~lean level elasticities ,,:ith respect to price ,lllll inco~1c \;'"':T con:~train('J 

to be in the range [-1, OJ [1J1J {0, l] Hith prob:ibility .95. As before, 

the disturb:incc tcnns of the stochastic constraints ,-,ere generated from 

w1iform prior Jistributions. 

'The final equation utilized was: 

(7) QDTo:,1cAj'\/ POPG\;'\ = • 0012331 - . 030006 PCA.t\/ CPIG'-1'\ 
(.42) (-1.58) 

· + • 8088 INCCA'Jt/ (CPIC\.\\ · POPC:\'\) 
(1. 82) 

+ .91765 QDTO~-JC;\!'\_4/POPG\!\_ 1 
(30.49) . 

x2 = 3.32 G = .03 p r = .963 

Estimation :-1ethod: 2SLS-: lixcd Estimation. 

Definitions of Varb.blcs not Previously DcfincJ: 

a) QDTO.>!CA'\ = aggregate Canadian demand for. tor.ntoes, in millions 

of CKtS. 

h) POPC\'\ = popubt ion of Canada in J:Jillions. 

c) PCJ\Nt = C:madian price of tomatoes, defined as 

PG\;\ = (PTO>\ · EXO!Pv\Tf{i'i'J) - C:1.::::-JUFT\ 

,-.here 

CJ\i\1TARifl\ = the Can:1dian Tari ff on imi1orts of fresh 

tomatoes, in ¢/lb. (C:ma<.ii:m) 

]:yo 11~.\·r·r·,.cl.,15~\J__ 1 " 1 · /tJ 1 · ... .. \ ~ _ ti1c l.:ma1. 1a11 .S. exc 1:u1~:<' rate 111 ~ 

C111:1di:1n/$ U.S. 



d) CPICA'.'\ C:l1l:1di:m con'.;urncr price index, \·:ith 1~J71 All<:== 100. 
~ 

c) INCC.1\I\ == Qu:1rtl·rly c~111adj,m <li.'.;pos:ihlc jnco:nc, jn hil lions of 

dollar:; (C:111:1d i::n). 

~umbers in parcnthc:.;cs, x2, op :md r arc as previously defined. 'l11c 

probability values nssoc.intcd "'ith the h)1)0thcscs of inclast ici ty with 

rcganl to the prjcc and income elasticities Here .191 nncl .~60, rcspc·..:::\~~:,., 

indicating a fair amount of support for the hn1othcscs. As a point of 

2 reference, 111cil' s x test would jJnply compatibility of snr~ple nnd prior 

infonnation at the .05 level. 

Price and income elasticities were calculated at the mean level of 

the data. 1Lcy h'crc found to- be - .104 and .150, respccthely. 

Aggrc_r;atc quantity dcnmndcd in Canada was found by multiplying the 

dependent var :i:, bl c jn (7) by POPCA.~. 

Equilibriu:!1 of Qurmt i ty Plow 

An identity \,·as uscJ to define equilibriu11 between total quantity 

supplic<l an,J total quantity demanded in the U.S.-Can::idian market, as 

follows; 

(8) QDTO:-.R!St + QJJfO:.:G\;\ := QS'10)tJSt + QSlU-lC\.'\ + ~-rEXE::r t 

IV. ~!oriel Si111ulation 

Cocxhrs s of F 1 t 

111e SC't of six hch:1vjor:1l cqtwtions and four identities ,.,.as soJvcJ 

s iJ11ultancousl r using thL' G:1u~s-Schlel iterat i ,·c :actholl for solving sets 

of nonlinear ;m,1 l.inv;11· equations. '11?·-' 1:1odl'1 \\'as C'Valu:1tcLl in tcnns of 

its pcrfonn:mn· in gener:1t ing om.•-~tCT1 ahead (shPrt-nm) prc .. lict ions :11hl 



APT0M 
AHTOM 
YIELD 
QST0MUS 
MEXEXP 
QDTOMUS 
QDTOMCAN 
PT0M 

APTOM 
Al-:.,.0:•t 
YIELD 
QST0MUS 
MEXEXP 
QDT0MUS 
QDTOMCAN 
PTOM 

Table 1. Goodness of rit '.·1cci~.ures in Sin:11l.1ti,,r1, ! 1.1CiO-l'1,r:. ------- ---------------·-·- -----------·- ------- ·- -- -- --- - - .. - -·-

Mean Percent 
Error --- . 66-3 
-.958 
-.625 

-1 . 1 37 
-16.975 

-.083 
-.437 

-2.618 

Mean Percent 
Error 

-1.163 
-1 . 3t.4 
-1.607 
-2.596 

-13.890 
-1 .100 
1. 734 

-1.363 

Short Run Prt)dictive Performance l/ 

Mean J\hsolute 
Percent Error 
-s-:-5s-s 

8.167 
6.865 
8.229 

40.854 
6.377 
9.741 

14.233 

Y vs. Y-llAT 
Correlation 

. 980 -

.982 

.924 

.979 

. 957 

.957 

.963 

.880 

Long Ru·n Predictive PerformanceY 

Mean Absolute y vs. Y-HfiT 
Percent Error Correlation 

9. f53 .%0--
8.696 .981 
8.882 .863 

11.201 .961 
39.633 . 951 
10.015 .899 
8.830 :968 

12. 771 .910 

Th~il U 
Stut is tic 
-:-ti-o-

.194 

.436 

.205 

.332 

.303 

.?.08 
1. 225 

Theil u 
Stutistii:: -.2Tf ___ 

.203 

.507 

.287 

.357 

.445 

.217 
1 .067 

llsolutions obtained by utilizing actual historical data on all lagged 
endogenous and exogenous variables. 

21s 1 t. . . ~ b · 1 . . l I . . ' d - o u ions oDtuincu .y ut, 1zrng actuc1 11stonca1 0.ta on cxoqcnous 
variables, and internally generated vulues for lagged endogenous variables. 



perjod. 1n the Litter cv~iJu:1tion, ;1ct11:il h.i5toricil v:1lu~:; of cxo~~cnm1~ 

variables .arc used, but only the initinl solut.irn~ (£.irst quarter, 1960) 

utilizes actuaJ historical values for lJggc<l endogenous v~1ri:1blcs. AU 

remaining solutions (predictions) use the appropriate solution (prediction) 

values for lagged endogenous variables generated interncilly hy the 

model. 

Table 1 presents measures of goodness of fit for the short run and 

long run evaluations. It should be noted that the rather large r.1can 

absolute precent error jn_ pre<licting ~lcxican exports is prir.1ar ily due to 

large relative errors in predicting the sun;1er and fall quarters. As a 

practical r.1attcr, the errors in these quarters, though lar[:8 relative to 

the actual lev~l of exports, amount to very little in no;:1in:!l tcn:1s. 

Exports in winter and spring arc for the ~ost par~ in the 1.5 to 4 

million cwt. range. In Stt;ID1cr and fall, exports arc generally much less 

than .4 million cwt. 

It should be noted that for the purposes of simulation under altcn1-

ativc scnarios, the long run prcJicthc pc1·forr:1:::mcc of the J:J.o:icl :is most 

relevant in assessing go:::,dncss of fit. 

Simulation Under Al tcrnntivc T:.1ri ff Stnicturcs 

In this section t,\·o alternative U.S. Tariff structures arc comp:.1rccl 

with the ::ictual historical situ::ition during the hinter quarters of 1960-

1978 (the sij;1ulation of the :ict.ual historica1 s i tu;it ion during this 

pcr1od wi11 henceforth be <knotcJ as tlie li;1scUnc solution). In one 

altcrnatiYe, the lJ.S. T:1riff j:-; climinat<·ll entirely, h·ith ~111 else being 

:is it w:1s in history. In the other altcrn:ttjv~·, the ll.S. T:1riff is -l,'t:i~L·c: 



as cornparc,l to its historic:11 values. Discussion of all sirnuL1tions is 

concentrated in the winter quarter. In order to expedite the discu~sion, 

only the effects on U.S. quantity supplie<l, U.S. qu~mtity dc1:i:-mJcJ, U.S. 

price, and acreage planted arc specifically examined. 

Acreage Planted 

As expected, when the tariff is eliminated, acreage planted in the 

winter is reduced relative to the baseline as more ~lexican ir:1ports enter 

the market. Hm-.'ever, the magnitude of the reduction is somc1\·hat less 

than startling. TI1e reduction ir total winter acreage plnntcd over the 

full 19 year period of simulation is estimated to be 6.9%. 

On the other hand, ,,·hen the U.S. Tariff is doubled and protection 

of domestic grm-.crs from :,iexican competition is incrc.:1scd, acreage 

planted increases. Howc,·er, the magni tudc of the increase is again not 

large, being 5.1% in aggregate over the 19 year period of simulation. 

Time paths of the sir.1ulated values of acreage planted under the 

alternative tariff structures are illustrated in graph 1. 

U.S. Quantity Supplied 

U.S. quantity supplie:d is significantly affected by changes in the 

tariff stn:cture in the Hinter quarter. Elimination of the tariff 

results in a 23.8~. reduction in aggrcg:1tc quantity supplied in the 

winter. Doubling of the tariff incrcoscs ,-;inter quantity supplied by 

19. 6~.;. 

Time pat11s of the simulated v:1lucs of quantity supplied under the 

:1ltern:1tive t:irjff structures arc jllustratc-d in gr:1ph 2. 
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U.S. Ou:mtitv Dcm:mdc\l -------' -- , 

'I11c U.S. quantity dcm:mdcd of frc:;h tonatocs is 1110,lcr:.1tc1y ~1ffectcJ 

by chcmgc.'s in the t.1riff structure. Flimin.1tion of the tariff increases 

a~grcgatc quantity dcn~mdcd over the 19 year period by 9. Zt in the 

winter. Doubling the tariff depresses aggregate quantity dcm:mJcd by 

8.4t in the ,\·inter. 

Time pciths for simulatccl quantities demanded over the historical 

period tL'ldcr tho various tariff structures arc given in graph 3, 

U.S. Toraato Price 

The U.S. tomato price appears to be moderately affected by changes 

1n the tariff structure. Comparing simple averages of prices during the 

historical period, it ,\·as found that the cliTJ1ination of the tariff 

reduces a.vcrngc tomato prices by 6.0% in the winter quarters. A 

doubling of the tariff increases the average price by 5. 6°0 in the ,-:inter 

quarters. 

i\'cightcd average real (deflated. by CPI) dcm~md prices and supply 

prices ,-.-ere also calcul:itcd for the historical period 1960-1:)78. TI1c 

dirccticn and 1:1.1gni tt,dcs of the clwngcs in tl1e ,-:cightc<l mrcrage prices 

parallels the ch::mr,cs in the simple average price. TI1c percentage 

clmnges Dre <lisp]JycJ as part of table 2. 

Graph 4 clepicts the ti1:1e paths for the simulation values of prices 

under the al tcrnati\·c tariff structures. 

Simulation Swunarv _________ __._ 

Table 2 prnvidc:, :1 stmu1\iry of the afon:mcntioncd ch:m~:cs induced by 

chan;:C's in '.!('xic:m ~~upply lwh:n·ior d11c to Y:tri:ition::; jn the tariff 
I 

I , 
I 
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structure. 'i11c largest pcrccnt:1~:c ch,ingcs under the- :il1crn:1tivc t:1riff 

structures occur in U.S. qu:mtity s11;)p1 -icd, ,\·!1ich tL'11ds to supj)Ort 

somm\·lwt the contention h)' do;:icstic p·oh·~~rs th:it ~L':dcan co:;;pctit:ion is 

substantial in the winter- quarters, and that the tariff provides cons idcrab1e 

protection for the domestic producers. 111crc is a r.1o<lcratc price to be 

paid by domestic consumers for protection of domcst ic proJ.uction. 

Elimination of the tariff ,..-oulcl increase ;,lcxico.n imports resulting in a 

moderate decline in prices (as judged by the simple and \\'c:ighted average 

of pr~ces over the period) and a rr,oclcratc :increase in aggregate quantity 

consumed. Tims t];ere is a noteKorthy penalty to consumers in terns of 

prices pai<l nncl quo.ntity consw;:;;J for maintaining tJ;e tariff structure. 

111c time paths of the si;:1ulat2cl values of acres planted and especially 

of domestic quantity supplied inclic1te what moy be interpreted by florida 

producers to be a rnt11er disturbing situatton. T}1c tariff has bcco:nc 

substantially less effective as a mcchanisr:1 for protecting the f-lorida 

producer from ;,Icxic:.m comr,cb tion. Focussing on quantity supplied and on 

graph #2, it is seen tlwt in the rnid ]06O's (1965) the presence of the 

tariff resulted jn an incrcJsc in domestic supply of almost ~Q~; o,·cr 

\\°liat it ,,·oulcl have been in the absence of a tariff. !Irn,·cvcr, by 1978, 

the presence of the t:iriff increased domestic production by only 12: 

over what it ,,·oultl h;ivc been ,d th no tariff. Jt should be noted that 

a principal cause of this decline :in effective protection is the foct 

that the tariff, qllotcd jn ¢/lb., has not been aHcrc,1 from its fixed 



., 

• 

Table 2. Sunv11:1ry of /\J~grc.1~atc Changes from Ba~cl inc for SclcctC'll 
Simulatl'd V:1ri:ihks, 1~)60-l~l';"S \\'int ... ,r \~i;1rtcr~. 

Acres Planted 
U.S. Quantity Supplied 
U.S. Quantity De:m~mdc;l/ 
AVG U.S. Tomato Pdcc~ 1 / 

h't. AVG Real Dcm:md Price~/ 
Wt. AVG Real Supply Price~ 

Tar.i.ff El iminatcJ 

6.9~ ... 
23.sii-
9.Z~t 
6.0%.i-
6.2%,i. 
5.9%,1, 

Tariff Doubled 

5. l °.it 
19.6(1~'!' 

8.4t-i, 
S.6t~ 
~ -o 
j • I ·,it 
6.0it 

~'foe average U.S. Tomato price is a simple average of 19 quarters. 

b/o.s. Quantity deman<lc<l-wcighted average of price deflated by 
consLtncr price index for appropriate quarters in 1960-1978. 

c/u.s. Quantity supplicd.;wcightcd average of price deflated by 
consumer price index for appropriate quarters in 1960-1978. 

I 



• 

• 

• 

111Us, relative to the price 0 r tonntoes, the t:ir.iff h:is become I css 

important as a cost item in the marketing (,f \tcxic:m tomatoes. Graph 

2 indicates that even a doubling of the tarif[ structure rL'sults in only 

a 22% increase jn production over a no-tariff situation, or less than 

half the% protection indicated under the historical tariff in the mid 

1960's. 

Ultimately, the advisability of maintaining or altering the tariff 

structure depends on values placed on the protection of the Florida 

producers, the welfare of the con-;umcr, and the maintcn~nce of good 

economic and political relations with Hexico - nn argument which will 

not be examined in this paper.- It is sufficient to note that judging 

by smulations under alternative tariff structures, :iexicnn competition 

is fonnidable, but rnan1pulatable. 

• • 
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