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NORrnEASTERN AGRIOJL'IURAL EDJN<:l.UCS <XlUNCll.. 

THE EFFECI' OF A <::H1\N3E IN THE SIZE AT FIRST CAPlURE IN THE ROODE ISLAND 
INSfDRE LOBSTER FISHERY: A BIOEXX)N(MIC ANALYSIS 

Ed.tard J. Ridlardscn 

University of Rho:ie Is land 
Advisor: Dr. Jdm M. Gates 

At this tine minimJm size limit regulations 
are the primary tool used to rranage Rho:ie 
Island 1 s American lobster (Ibrrarus anericanus) 
resource. One short.cx:m:ing of this policy is its 
lack of foundation in bioeoonanic analysis. 'lb 
enoourage the inoorporation of bioeoonanic con
siderations into the rranagenent strategy used on 
this valuable resource, a fishery simllator 
(Gates 1974) was m::xlified and enplcyed to analyze 
the ef£ects of changing the size at first capture 
in Rhcde Island 1 s inshore lobster fishery. 

A cost and earnings survey of Rhcde Island 1 s 
camercial lobster license holders was conducted 
to provide the econanic data required to simllate 
the fishery. 'lhis survey unoovered infonnation 
characterizing the exploitation of the resource. 
For exanple, the survey estimated inshore catch 
of 2.1 million pounds indicates that three quar
ters of the inshore catch IT1i¥ rp unreoorded. 'lhe 
survey also revealed that full-tine crnmercial 
harvesters are outnumbered cy part-tine personnel 
cy a factor of seven, but still land over 90% of 
Rho:ie Island 1 s lobster catdl. 

'lhe sillulation results also proved quite in
fonnative. 'lhey suggest that an increase in 
Rhcde Island 1.S minimJm size at first capture, if 
prarulgated alone, will not oonfer increased ben
efits to society or fishermen. In fact, if a 
reasonable rate of disoount is enplcyed, the 
analysis indicates the measure will decrease the 
present value of social surplus generated cy 
Rho:ie Island 1 s inshore lobster fishery. Aver
aging over the range of results obtained, an 0.8 
nm carapace length increase will reduce annua-
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lized benefits cy 7%. Alternative larger in
creases of 1. 6 nm and 9. 5 mm ( 3. 5 inch minimum) 
are estimated to bring about 10% and 38% reduc
tions in the annualized value of social surplus 
that the inshore fishery can be expected to gen
erate. 'lhese results are due in part to the sub
stantial short run decreases in catch that the 
increased mi.ninum sizes generate, and in part be
cause it is assumed that the increased m:ini.m..Im 
size will govern Rhcde Island 1 s landings only. 

'lhe imnediate short run decreases in bene
fits that aCCC~Tpai¥ the minimum size increases 
were found to fall primarily on the harvesters of 
the resource. Averaging over the disoount rates 
enplcyed, 87% of the short run reductions in so
cial surplus subtracted fran prcducer revenues. 
All results assume that stock recruitment is in
dependent of stock size, that stock repro:iuctive 
security is not at issue, and that lobster prices 
are determined in a regional market for live lob
sters. 

Additional si.rm.llations were performed to 
carpare the social surplus in the open access 
fishery with that which might be obtained should 
access to the fishery be restricted. Also, soci
al surpluses were obtained for the fishery under 
the assumption that an increased size at first 
capture results. in increased recruitment. 'lhese 
sinu.Jlations point to the general result that in
creased harvest selectivity will rraximize the 
sustainable fleet size while ooncurrently re
ducing the annual social surplus generated cy the 
fishery. 
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FORECASTING MAINE POI'A'l'O PRICES 

Paul Fackler 

University of Maine at Orono 
Advisor: Dr. Alan Kezis 

Forecasting models w.ere developed for annual 
and rronthly average pn.ce of Maine potatoes, 
using Crop Reporting Board data. Several ap
proaches to the forecasting problem were ex
plored, as were a number of statistical aids to 
model development and evaluation. Attention was 
focused on providing timely forecasts as data be
came available. 

Specifically, thr~ models were developed. 
The first provided forecasts of the season aver
age price. Attention here was placed on the se
lection of a subset ot influential variables from 
a set of potentially irrportant ones, as well as 
the detection of outliers and colineari ties. 
These problems were esvecially significant given 
the small number of observations in the annual 
price series. Production data for five regions 
were deemed rrost influential. 

The other two models were developed to 
provide forecasts of the rronthly average price 
from Noverriber through May. A rrodified ARIMA 
(0,1,0)(2,1,0) model was estimated and used to 
provide forecasts based on the price data series 
alone . An alternate model, using production 
levels from four regions, current stocks levels 
and a rronthly trend variable (and, irrplicitly, 
lagged price), was also developed. 

Both rronthly models provided current fore
casts for each rronth remaining in th€1 matketing 
season which were updated as new information be
came available. '!he second model, which incor
porated rrore information, was deemed to provide 
somewhat rrore accurate forecasts, at all fore~9t 
distances, than the s:i.rrpler ARIMA model, when 
compared over the 1977-1981 period. 
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~RAL BASIS BEHAVIOUR ON THE CHICAGO WHEAT FU'IURES MARKEr 

Terrence C. Sheales 

Comell University 
Advisor: Dr. William Torrec 

ABSTRACT 

The stuqy consists of an econanic analysis 
of the behaviour of the Olicago wheat basis 
during the two decades from 1960 to 1980. First, 
there is a descriptive analysis of changes to the 
basis between the 1960's and 1970's. Second, an 
econanetric model which can be used to explain 
observed and possible future rrovements in the 
basis is estimated. 

The econanetric model provides for the di
rect estimation of both intra- and int~r-seasonal 
rrovements of the basis. In developing this model 
a single-equation "quasi reduced-form" model in
corporating the theoretically irrportant factors 
determining the supply and demand for storage and 
the resulting price fran rronth to rronth is speci
fied. 

Model estimation involves the incorporation 
of a lagged dependent variable and a set of sea
sonal dll!l1ll¥ variables to a=unt for the cyclical 
behaviour of the basis. '!he Generalized Least 
Squares regression results reveal that the basis 
lagged one period and the level of Chicago wheat 
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stocks are the main factors explaining the cur
rent basis. A negative coefficient on national 
c01m1ercial stocks may be an indication that the 
variable is a pro~ for hard wheat stocks. 
Changes in these stocks result in opposite move
ments in the demand for soft wheat (Chicago) 
stocks and hence the Chicago (soft wheat) basis. 

While the estimated model "explains" a rela
tively high proportion of overall basis varia
tion, it is not entirely satisfactory in predic
ting the direction of change in the basis. It 
also exhibits sane do.vrward bias when used to 
make fmward predictions of the magnitude of the 
basis. 

Mar¥ of the modelling problems encountered 
during the analysis probably stem from incorpcr 
rating intra- and inter-seasonal basis rrovements 
into the one model. A more productive approach 
to an analysis of this tyP€1 would be to concen
trate on estimating and predicting only one type 
of basis rrovement rather than both. 
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FARM PI.J>.NNJN3 MJDELS INCll.JDIN3 THE USE OF SEWAGE Sll.iOOE ON PENNSYLVANIA DAIRY FARMS 

Dona C. Zimnennan 

The Pennsylvania State University 
Advisor: Donald J. Epp 

ABSTRACT 

A five year linear prograrrrn:ing fam planning 
roodel was constructed to include the use of seN
age sludge as a primary crop nutrient source. 
The five year planning period permitted the in
clusion of nitrogen decay rates reflecting the 
residual arrounts of nitrogen fran sludge and 
manure which are mineralized over time. Net fam 
incanes were maximized and carpared for a medium 
sized dairy fam representative of those found in 
Pennsylvania. 'IWenty-two scenarios depicting 
various operating conditions were examined. Some 
of the variations included the purchase of sludge 
at different prices, the use of free nine percent 
nitrogen or 4.2 percent nitrogen sludge, spring 
and fall application of sludge and manure, the 
use of free sludge when heifer corral manure was 
sold, and sludge use under various nitrogen 
application restrictions. Variables of interest 
in the optirral programs were than carpared and 
discussed. 

Under the conditions assumed for the analy
ses, net revenues were higher when sludge was 
used than when it was not. HaNever, only a small 
percentage difference between the highest and the 
lowest net revenues resulted over the five year 
period, given a variety of operating cirCLm
stances. 'lhe combination of nine percent nitro
gen sludge, manure, and fertilizer yielded the 
highest net revenue when sludge was free and 
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applied either annually in the spring or semi
annually in the spring and fall. Further, when 
sludge was purchased at $10.00/dry ton and 
$20.00/dry ton for spring and fall application, 
the combination of nine percent nitrogen sludge 
and manure again resulted in the highest net 
revenue. 

The nitrogen application restrictions were 
at their upper limits when sludge use was in
cluded in the optirral solution, but were not 
binding when sludge was not used. M::lre sludge 
was applied when the nitrogen application re
strictions were relaxed, resulting in higher net 
incane. '!he reduced costs associated with the 
non-negativity constraint on sludge indicated 
that it would often be rrore costly to use rrore 
than the optirral arrount of sludge, than less than 
the optimal a.'"OC>unt, because less manure would be 
used and rrore fertilizer would have to be pur
chased to maintain nitrogen application limits 
and meet crop nutrient requirements . 

The calculation of net present values for 
the two sludge contents considered provided val
ue estirrates which were in accord with the linear 
prograrrrn:ing solutions . Although the prograrrrn:ing 
results are situation-specific, the roodel 1 s 
structure and coefficients ney be rrodified to 
accamodate different fam activities and re
strictions. 


