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Raw product value of vegetables for processing in the 

Northwest used to be established by a competitive market 

involving proprietary processors and growers. Due to the 

relocation of proprietary processors to the Midwest, this 

competitive market has eroded forcing cooperative processors 

to seek other means to set raw product values. In the 

absence of a competitive market for raw product, 

cooperatives must rely on an average of last year's prices 

paid by processors in a given region to value raw product. 

This method of lagged averages may be resulting in 

misallocated contracted acreage to grower-members of 

cooperatives, and inappropriate production levels of the 

processed good given market conditions. Therefore, the 

principal objective of this research is to develop and 



evaluate alternative methods of forecasting raw product 

value. 

Since the market for processed vegetables at the 

retail level is competitive, one alternative method employed 

was to use a forecast of supply and determinants of demand 

affecting retail price to forecast raw product value. These 

explanatory variables were regressed against raw product 

values of various crops obtained from a northwest processing 

and marketing cooperative. The raw product values were 

expressed as net returns/acre to the crops under 

investigation. The estimated equations, which had adjusted 
2 

R 's ranging from .267 to .851, were used to forecast raw 

product value. A second forecasting method investigated in 

this study was an exponential smoothing model. 

Raw product value forecasts were generated over two 

different time horizons, identified by the cooperatives' 

accounting procedures. The two alternative forecasting 

methods were compared to each other, and to the method 

currently in use by the cooperative, with the aim of 

determining the most accurate forecasting technique. 

Results showed that both the econometric and smoothing 

approaches fit the data better over the estimation period 

than did a naive lagged price estimate resembling the 

present method in use by the cooperative. The econometric 

method also fit the data better than did the smoothing 

approach. 



The econometric model provided poor forecasts for the 

longer forecast horizon, but proved to be effective in the 

shorter. The smoothing technique forecasted more effectively 

in the longer forecast horizon as compared with the shorter. 

These results suggest the importance of the forecast horizon 

in determining the more appropriate forecasting technique. 

Both forecasting techniques proposed in this study 

produced forecasts which were more accurate than the 

cooperative's present method at least half of the time. This 

suggests that viable alternatives to the present method of 

establishing raw product value exist for agricultural 

cooperatives. 
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Alternative Methods of Raw Product Valuation for 
Agricultural Cooperatives: A Forecasting Approach 

1. INTRODUCTION 

Situation 

A structural change in the food processing 

industry in Oregon's Willamette Valley has affected the 

way in which the price for grower raw product is 

determined. Before this change occurred, a competitive 

market existed between processors and growers whereby 

raw product price was determined by forces of supply 

and demand (Subaei,1984). The market demand for many 

processed vegtables declined during the seventies 

however, coupled with increased grower production and 

food processing costs. These changes have resulted in 

declining returns to food processors, producing 

relocations and bankrupcies of proprietary processors. 

The growth in market share to the processing 

cooperative has also increased   (USDA/ACS, 1982) . 

1 A prorietary food processor is defined as a firm whose 
equity is non-grower owned. A cooperative food processor is 
a grower owned firm. 



The competitive market for raw product no longer 

exists because of these changes. This has made it 

difficult for food processing cooperatives to set a 

price for their raw product. The cooperative cannot 

readily assume this role because grower members are 

acting as both buyers and sellers of the raw product. 

It is this aspect of the cooperative, as well as the 

decline in proprietary processing firms, which has 

disrupted the market oriented price mechanism 

(USDA/ACS, 1982). 

Problem 

This situation poses several problems for food 

processors and growers. For many cooperatives, raw 

product value is the basis for payments on the crop 

being produced. These payments help cover growers' 

costs during the planting season. Thus, a reliable 

estimate of raw product value is essential for grower 

planning as well as in the formulation of financial 

arrangements between growers and lending institutions. 

Secondly, the processor uses raw product value to help 

determine the number of acres to contract out. Reliable 

values are therefore critical for planning production 

levels. A third application arises for processors which 



2 
operate on a single pool basis.  In this case, it is 

necessary to find a method of determining the 

fractional share of net revenue payable to each grower- 

member of the cooperative. The most common method of 

allocation is to assign a per-unit raw product value to 

each of the commodities delivered to the cooperative 

(Buccola, 1982). Thus, unreliable raw product values 

could result in misallocation of net revenues back to 

growers. Lastly, the notion of price as a signal for 

action in a market oriented economy must be considered. 

A raw product value arbitrarily set too high will cause 

unnecessary production to occur. A price set too low 

will result in the diversion of needed acreage to 

alternate crops if production costs of the growers are 

not met (USDA/ACS, 1982). 

Objectives and Procedures 

If the values of the raw product could be forecast 

each year using information from a related competitive 

market, they could be used in lieu of the simple lagged 

values currently employed. 

2 In a single pool, all commodities are included together by 
the processor in a single account, and revenues from the 
sale of all these processed products are added together from 
which is deducted the total processing costs to arrive at 
the pool's net revenue. (Subaei,1984) 



This research has two objectives. First, to 

develop and evaluate the use of econometric and 

exponential smoothing models to forecast raw product 

value. The econometric model, estimated by ordinary 

least squares regression, is compared to the smoothing 

approach with the aim of determining the more accurate 

forecasting technique. A second objective is to attempt 

to assess the applicability of these proposed methods 

of raw product valuation to the northwest cooperative 

under investigation. 

Thesis Organization 

A description of the relevant markets and pricing 

mechanisms involved in this study are presented in 

Chapter Two so as to further clarify the nature of the 

problem and the approach taken to solve it. The 

forecasting models are described and relevant 

literature cited. 

In Chapter Three, the accounting procedures and 

data from the cooperative are explained. Given an 

understanding of the nature of the data, the 

econometric models are described in detail. 

Goodness of fit criterion are discussed in Chapter 

Four. The results of all model estimations are 

presented and compared. 



The results are summarized in Chapter Five and 

the shortcomings of the techniques employed are 

discussed. An assessment is made of the applicability 

of these methods of raw product valuation to the 

cooperative under investigation. Suggestions for 

further research are offered. 

Appendix A contains graphs of the actual vs fitted 

and forecasted values for all equations specified in 

this study. Appendix B lists the data used to estimate 

them. 



2. CONCEPTUAL MODEL 

The characteristics of the market structures 

determining the pricing mechanisms for processed vegetables 

and raw product are discussed. The econometric model for 

this research is then specified drawing on certain 

characteristics of the market structure for processed 

product. This is followed by two citations from the 

literature of similar econometric modelling structures which 

showed overall promise. The chapter concludes with a 

description of the technical forecasting model to be used. 

Price Detecfliination; PrQc^gg^-afld-SaiiLfrg^iifit-Mxls^^ 

Processsd Vegetable Market 

The market for the processed product of food processors 

in the West is defined by the geographical area in which 

they operate. In general, Western processors cannot be price 

competitive with Midwest and Eastern processors in the 

Midwest or on the East coast due to transportation costs. 

Marketing strategies for Willamette Valley processors are 

therefore restricted largely to the West. 

The Midwestern processors, by virtue of their location 

and large production levels, can penetrate Eastern and 

Western markets. This penetration has occurred for the 

canned products, and is beginning to occur for the frozen 

products. It is also important to note that the market share 

held by cooperative processors in the Midwest is less than 



that held by cooperative processors in the West and East. 

There is a concentration of proprietary processors in the 

Midwest (Smith, 1985). 

Within the geographical marketing range of northwest 

processors, there is competition among processors for buyers 

of the processed product. Processed vegetables are a 

homogeneous product so that price differentials between 

processors for a given product will result in the sale going 

to the processor with the lowest price. Price is generated 

through a competitive process involving sellers and buyers 

who are responding to their perceived notions of market 

supply-demand conditions (Smith, 1985) . 

Raw Product Vegetable Market 

The market structure for raw product has changed in the 

Northwest within the last ten years. At the heart of this 

change were decisions by proprietary processors such as Del 

Monte and Libby to relocate in the Midwest, and an increase 

in vertical integration in the processing industry through 

the growth of farmer-owned processing and marketing 

cooperatives. These changes have reduced the number of 

independent transactions for raw product between growers and 

processors. This in turn has affected the way in which raw 

product price is generated. 

Cooperatives used to base their raw product values on 

those established by the competitive transactions between 

proprietary processors and growers. This was required 
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because this type of transaction did not exist for the 

cooperative. In a cooperative, the growers are both the 

buyers and sellers. As these independent transactions 

declined, and pricing based on a competitive market 

collapsed, cooperatives lost an important source of 

information for establishing raw product value. 

Pricing is now based on information sharing among 

processors in a given region. Each year, before contracting 

acreage, processors determine a tentative raw product value 

based on an average of last year's prices paid by the 

processors for the raw product. In other words, last year's 

price becomes the forecast of this year's price, a one 

period lag forecasting method. 

Cooperatives realize that this method of establishing 

raw product value may result in misallocated contracted 

acreage, and inappropriate production levels given market 

supply-demand conditions in the processed product market 

(USDA/ACS, 1982). 

An objective of this research is to identify and 

implement alternative forecasting methods for establishing 

raw product value which account for market supply-demand 

conditions. 

Econometric Model Conceptualization And Specification 

Since the market for processed vegetables is 

competitive, the approach taken here is to use the processed 

product market supply-demand conditions to forecast a value 



of the raw product. The raw product value can be derived 

from the retail price by the appropriate subtraction of 

costs as depicted in Figure 2-1. After subtraction of the 

appropriate costs from the retail, wholesale, and free on 

board prices (f.o.b.), the resulting allowance for the raw 

product is assumed to represent the value that would exist 

if competitive conditions existed in the raw product 
3 

market.  For this method to yield satisfactory results, it 

must be further assumed that increases or decreases in 

grower and processor's costs are passed on to the selling 

price at the retail level for the period under investigation 

(USDA/ACS, 1982). 

Conceptual Model 

The physical and economic relationships assumed to 

determine retail price are displayed in Figure 2-1. This 

model structure was derived from relationships developed by 

the Agricultural Marketing Service/USDA (Foote, 1958) , and 

in consultation with officials of the processing cooperative 

for which this research was tailored. 

Two major factors are involved in determining supply; 

the number of acres contracted to growers, and the 

yield/acre of the particular crop.  In consultation 

3 The free on board price is the price of the finished good 
as it leaves the processor's plant. 
4 Supply is also referred to as pack, which is the volume of 
vegetables processed in a given year. 



Figure 2—1: Physical and Economic Relationships Determining Retail Price 
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with cooperative officials the idea was developed that the 

carryover inventory level expected just before the pack, and 

expected sales of the product between the pack and the 

following one, are the factors determining the number of 

acres contracted to growers. These factors are displayed in 

Figure 2-2. 

The other factor determining the pack is the yield/acre 

of the particular crop. This, in turn, is a function of a 

constantly changing technology such as better seed variety, 

planting and harvesting techniques, and the weather. Data 

measuring technological change is difficult to obtain, and 

climatological conditions affecting yield/acre are taken to 

be unforecastable in this study due to the long forecast 

horizons. Therefore, a moving average of the three most 

recent yield/acres of the particular crop will be used to 

forecast the coming crop's yield/acre. 

As illustruated in Figure 2-1, the above factors 

hypothesized to determine pack have been accounted for. The 

determinants of demand of a given product are assumed to be 

it's own price, income, the price of a substitute product, 

population, and tastes and preferences (Gould and Ferguson, 

1980). In this study, the effects of population on demand 

are not explicitly accounted for. Since personal disposable 



Figure 2—2: Time Line Illustrating The Variables Determining Acres Contracted To Growers 
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income is used, however, and can be derived by multiplying 

per capita disposable income by population, it's effects on 

demand are accounted for in this way. A variable 

representing tastes and preferences is not included because 

of the neccessary assumption that these tastes and 

preferences will continue into the future. 

Econometric Relationship 

Since on the forecast date of March 1 the determinants' 

of both supply and demand affect retail price, they will be 

used in a reduced form to forecast raw product value 

(derived from the retail price by the appropriate 
5 

subtraction of costs).    The reduced form has the 

following structure: 

(2-1) P. = B.O + B11Qi + Bi2I + B^P
3 + e 

P. = the returns/acre to cooperative crops in 1983 
dollars 

Q. = the level of U.S. production in thousands of actual 
cases (canned)  or thousands of pounds (frozen) 

I = real U.S. personal disposable income 
P = the real price of a substitute product in Midwest or 

Eastern markets 
e = an error term 

Using ordinary least squares versus a simultaneous 

equation approach can be justified because production of 

5 A reduced form is a model structure in which the 
endogenous variables are expressed as a function of the 
predetermined variables only (Koutsoyiannis, 1977). In this 
case, price, the endogenous variable, is expressed as a 
function of the exogenous variables: quantity suplied, 
income and the price of a substitute. 
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annual crops is determined for the most part by decisions 

made during the planting season, and by weather factors 

throughout the growing season. Pack is therefore taken to be 

a predetermined, exogenous variable (Foote, 1958). This can 

be seen in Figure 2-1 where the pack is assumed to be a 

function of expected inventory and sales levels. These 

factors have their effect on pack months before it begins by 

determining the number of acres contracted out to growers. 

Weather and the impact of technology also partially 

determine the pack months before it happens. Under this set 

of assumptions, strict simultaneity between supply and price 

does not exist. 

A Review of The Literature 

Some attempts to estimate demand relationships for 

fresh vegetables, and to forecast prices of processed 

vegetables, have been successful.  Two such studies are 

examined. 

Estimated Demand Relationships; Fresh Vegetables 

Mathia and Schrimper (1974) estimated national demand 

relationships for many fresh market products. They used the 

following model to estimate the price of a given product 

received by producers. 
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(2-2) Pi = Bi + BilQi  + Bi2I + B.3N + Bi4T + B.gP
3 + e 

P. = the price of a given product received by producers, in 
1  dollars per cwt., deflated by the CPI 

Q. = the quantity of a given product in 1,000 cwt 
I = disposable personal income, in billions of dollars, 

deflated by the CPI 
N = the U. S. population in millions 
T = a time trend accounting for tastes and preferences 
P = the deflated price of a substitute product 
e = an error term 

Equations were estimated using ordinary least squares 

for cabbage, snap beans, sweet corn, peppers and tomatoes 

for the period 1949-1972., The results pertinent to this 

study are presented below. 

Table 2-1: Estimation Results: Selected Fresh Vegetables 

Product  Const.   0     I     N     T     Ps     R2 

Beans -.51  -.0011  .0285  .0269  -.461   .0409   .79 
Corn  5.18  -.0004  .0057  .0290   .078   .0375   .55 

Specific t-values were not reported by Mathia and 

Schrimper, but all the coefficients of the quantity 

variables were negative, and significantly different from 

zero at the .10 level with the exception of tomatoes. 

A high correlation was found between the time and 

income variables, making it difficult to discern the 

seperate effects of each variable. Nevertheless, the signs 

of the income coefficients were positive, and significantly 

different from zero at the .01 level. The time coefficients 

were for the most part negative, and significant at the .01 

level. 
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The coefficients for the price of the substitute 

variables were all positive, and significant at the .10 

level with the exception of tomatoes. The substitute product 

was taken to be represented by the processed form of the 

respective product. 

Forecasting F.O.B. Prices 

Kuznets (1981) attempted to forecast f.o.b. prices of 

five tomato products: whole tomatoes, paste, puree, juice 

and catsup. He conceived of the forecasting equations as 

"hybrid reduced forms at the wholesale level derived from 

the demand function for tomato products at the consumer 

level". As such, one would expect to see variables of supply 

and demand included in these f.o.b. price forecasting 

equations. He specified the following model. 

(2-3) P. = Bi0 + BilQi  + Bi2I + B^P
3 + B^B + e 

P. = a national average f.o.b. price of a given product, in 
dollars per case, deflated by the CPI 

Q. = pack plus carry-in inventory in thousands of actual 
cases 

I = disposable personal income, in billions of dollars, 
deflated by the CPI 

P = the CPI, which served as a price of substitute 
B = a binary variable 
e = an error term 

Kuznets experimented with various quantity variables at 

the state and national level, but since during the time 

period under investigation, 1960-1980, substantial 

quantities of tomato products were produced outside of 

California, he felt more justified theoretically in using 
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national quantity variables rather than those at the state 

level. 

Other variables which appeared in his forecasting 

equations were disposable personal income, the consumer 

price index, which served as a price of substitute variable, 

and a binary variable, intended to permit a different 

treatment of rapidly rising prices beginning in 1973. A 

sample of his estimation results obtained from ordinary 

least squares is presented in Table 2-3. 

Table 2-2: Estimation Results: Selected Tomato Products 

Product  Const.   0     I     Pa     B     R2    DW 

C.Tomato -8.3319 -.0783 1.8836  .0021  .9839   .998   1.69 
(2.977) (.019) (.592) (.004) (.129) 

T.Paste -8.7420 -.1054 1.8380  .0727 2.9655   .976   1.15 
(7.462) (.112)(1.387) (.013) (.670) 

T.Juice -2.9720 -.1258 1.2518  .0004 1.4180   .984   1.70 
(1.514) (.040) (.346) (.005) (.207) 

A variety of criteria were used to select the most 
2 

suitable forecasting equations such as R , consistency of 

the signs of the coefficients with theory, and their 

significance levels. 

These forecasting equations exhibited signs consistent 

with theory in that the quantity coefficients were negative, 

income coefficients positive, and the price of the 

substitute coefficients positive. All coefficients were 

6 The numbers in parenthesis are the standard errors of the 
coefficients. 
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2 
significant at the .05 level, and the R of each equation 

was .95 or higher. 

One observation in each of the price series was not 

used in the estimation process, and served to test the 

predictive power of the specified equations. An equation was 

considered useful if its forecast of the next period's price 

fell within the calculated 95% prediction interval. Of all 

equations estimated, roughly half produced forecasts that 

fell within their respective prediction intervals. 

ApplicafriUty To The aeseetch At Hand 

The results of these studies are encouraging. The 

explanatory variables carry their expected signs and are 

significant. The explanatory power of the equations is quite 

good. The functional forms used to estimate demand and 

forecast f.o.b. price are similar to the functional form 

proposed in this study. 

From Kuznet's research in particular, it appears 

possible to forecast industry average f.o.b. prices. From 

this, an estimated value for the raw product could then be 

derived. The present study differs from Kuznet's research in 

that it is tailored to a specific cooperative processor in 

the Northwest. Instead of utilizing an industry f.o.b. price 

time series for the dependent variable, a firm specific 

f.o.b. price time series is used from which processsing 

costs have been subtracted out. The dependent variable 

represents the raw product value of the crops of interest. 
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The use of a firm specific dependent variable along 

with industry explanatory variables is justifiable assuming 

that national inventory, packs and income levels affect the 

price that a processing firm can realize for it's finished 

goods. 

Other forecasting techniques might also be explored for 

two reasons. Most importantly, they may turn out to be 

better forecasters for a given situation. Secondly, when two 

or more techniques are used, comparisons of their 

forecasting performance becomes possible. 

Technical Forecasting Methods 

Technical forecasting methods refer to a broad category 

of univariate techniques which generate forecasts by 

estimating past patterns in a time series and projecting 

them into the future. Among the best known are ARIMA models, 

and exponential smoothing techniques. A virtue of the ARIMA 

models, not possessed by the smoothing techniques, is that 

the eventual form of the forecast function arises through a 

process of identification and diagnostic checking of certain 

properties of the data. Exponential smoothing techniques 

generally postulate a single model from which the forecasts 

are to be generated. These smoothing techniques, however, 

are particularily useful in accounting for random shocks in 

a series which most likely cannot be captured by an 

econometric model. 
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In any event, with less than thirty observations, there 

is little alternative to the use of an exponential smoothing 

predictor (Granger and Newbold, 1977). Given the twenty-two 

observations available for this research, this is the 

technical method used. 

The method of exponential smoothing is based on 

smoothing past values of a time series in a decreasing 

exponential manner. This was accomplished by the use of 

Equation 2-4, which, if expanded by substitution of previous 

forecasted values, results in exponentially decreasing 

weights being given to past observations as seen in Equation 

2-5. 

(2-4) Pt+1 = bXt + (l-b)Ft 

F. , = the forecast of the next period's observation 
X.   = an observation in the current period 
F.   = the forecast of the current period's value 
b   = a weight assigned to the current period's value 

(2-5) Ft+1=bXt + b(l-b)Xt_1 + b(l-b)
2Xt_2 + b(l-b)

3Xt_3 +... 

This single exponential smoothing process is most 

appropriate for series with a constant or gradually changing 

mean (Makridakis and Wheelwright, 1978). Preliminary 

observations of the series to be forecast revealed 

significant trends. Accordingly, these trends were first 

estimated using ordinary least squares, and subtracted out 

of the series before the smoothing technique was employed. 

The trend was added back to the smoothed series in 
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subsequent assessment of the forecasting performance of this 

technique. 

Summary 

A description of the pricing mechanisms in the raw 

product and processed goods markets identified problems 

which cooperatives face resulting from the use of the 

present method of raw product valuation, and suggested a 

solution. The present method assigns a value to the raw 

product based on an average of last year's value. 

Misallocated acreages and inappropriate production levels 

are possible in this case. Since raw product value can be 

derived from the retail price, it is proposed that the 

competitive nature (supply-demand orientation) of the 

processed product market be used to forecast raw product 

price. 

The physical and economic relationships determining the 

retail price of the processed product were presented, and 

translated into an econometric relationship. The 

determinants of supply assumed to affect retail price were 

hypothesized to be the inventory level immediately preceding 

pack, the expected sales from one pack to the next, and the 

yield/acre of the particular crop. The determinants of 

demand to be utilized in the econometric model which affect 

retail price were found to be personal disposible income and 

the price of a substitute. The functional form containing 

these determinants of supply and demand was seen to be 
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consistant with forecasting equations cited in the 

literature. 

A review of certain properties of the various technical 

forecasting methods revealed that each technique has it's 

advantages and disadvantages. The technique to be used here 

was chosen not so much on the basis of these properties, but 

on the basis of a limited data set. 
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3. ECONOMETRIC MODELS 

This chapter explains the time sequence of production 

and marketing decisions of the cooperative. The two 

variables to be forecast, fiscal and pool year net returns 

per acre, are discussed, followed by explanations of their 

respective explanatory econometric models. The chapter 

concludes with a description of the data, giving sources and 

units used. 

Accounting Period 

A description of the cooperative's accounting framework 

will be helpful in order to better understand the 

organization of the data. 

The cooperative's fiscal-year runs from April 1 to 

March 31 of the following year. Its single pool accounting 

period is two years so that a pool opened April 1, 1980 was 

closed March 31, 1982. 7 

The harvest season for the products under consideration 

in this study extends from early July through the end of 
o 

August.  Processing begins during the harvest season and 

sales of processed products begin immediately. Roughly 60 % 

of the processed product is still unsold at the end of the 

first fiscal-year and sales continue through the second 

fiscal-year at the end of which any product left in 

inventory is transferred to the succeding pool (Smith,1984). 

7 Please see footnote number 2 in Chapter 1 for a definition 
of a single pool. 
8 Snap beans and corn are analyzed in this study. 
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Estimated sales value of the transferred products is 

credited to the pool that is closed. 

Thus, two alternative time frames confront the 

cooperative in forecasting raw product value. The fiscal- 

year interval, data from which is used for internal 

planning, and the pool-year interval, which records the 

financial condition of a crop from harvest until the 

processed product from the harvest is sold out. 

PQOl-Year Ecpnomettic Model 

The Depencfent variable 

Net returns to harvests were calculated on a pool-year 

basis using the financial records of the cooperative over 

the period 1960 through 1982. These records list net 

proceeds on a fiscal-year basis, established economic 

values, and the estimated carryover inventory values formed 
9 

at the closing of a pool.  For example, for snap beans 

harvested in 1982, net proceeds realized during the 1982 

fiscal year were added to net proceeds realized during the 

1983 fiscal year. Since the established economic value of 

the raw product is treated by the cooperative as a cost and 

has been deducted out in their net proceeds calculation, it 

must be added back to net proceeds so as to yield the net 

9 Net Proceeds = Total Sales - [Processing (inclusive of 
raw product cost),Selling and Shipping Costs] + a carryover 
inventory adjustment. 

Net Returns = Total Sales - [Processing (exclusive of raw 
product cost),Selling and Shipping Costs] + a carryover 
inventory adjustment. 
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returns to crops after processing, selling and shipping 

costs have been deducted. An adjustment for carryover 

inventory also must be made. This procedure is illustrated 

in Figure 3-1, using the 1982 pool as an example. The 

estimated carryover inventory value formed at the closing of 

the 1982 pool is added to the 1982 pool net returns and the 

estimated carryover inventory value formed at the closing of 

the 1981 pool (paid out of the 1982 pool) is subtracted out. 

This calculation yields net returns to products on a 

pool year basis and is carried out separately for canned and 

frozen lines for each crop under consideration. The data 

covering the cooperative's acreages were reported on a 

combined canned and frozen basis. These acreages were 

partitioned using industry statistics from The Almanac pf 

the Canning. Freezing and Preserving Industries (1959-1983). 

The combined acreage was multiplied by a ratio of industry 

canned harvested acres to total processed harvested acres in 

order to approximate cooperative canned acres. Similarily, 

the combined acreage was multiplied by a ratio of industry 

frozen harvested acres to total processed harvested acres to 

approximate cooperative frozen acres. The number of acres 

planted each year for each canned and frozen line were then 

divided into deflated net returns, giving an estimate of 

deflated net returns/acre for each crop and product line. 

Note that this value is equivalent to the value of the raw 

product depicted in Figure 2-1, and serves as one type of 



Figure 3 — 1: Time Line Illustrating Pool Year Net Returns Calculation 
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variable to be forecast in this study. Calculations for 1971 

are excluded because of missing financial records. 

The ExpianatQcy variables 

Supply 

The pool-year model is displayed in Figure 3-2. 

The model is essentially the same for all products, except 

for small differences in harvest and pack periods. These 

differences are accounted for in the fitting and forecasting 

process described below. 

The forecast date is March 1 of each year, since acres 

are contracted out to growers by the cooperative on March 

15. As explained in Chapters 1 and 2, the anticipated value 

of these forecasts will be in establishing values for raw 

products, and in deciding upon the number of acres to 

contract out to members. 

The supply of the processed product during the forecast 

interval comes from three sources, as seen in Figure 3-2: 

COInv. -, Pack. . and Pack. 2. The simplest approach to 

forecasting supply for the forecast interval is to use the 

January. 1 inventory value, the latest known value of supply 

before the forecast date. Preliminary investigation using 

this approach, however, showed serial correlation problems, 

suggesting a misspecified model. The approach then taken was 

to forecast Pack. . using the following system of recursive 

equations estimated by ordinary least squares. Table 3-1 



Figure 3—2: Time Line Of Pool Year Model 
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provides a definition of symbols used in this recursive 

system. These variables used to forecast Pack. , are also 

displayed in Figure 3-2. 

(3-1) SJaAgt = b0 + b^SJaAg^.^) + b2(CSJaAgt_1) 

(3-2) E(COInv)t+1 = InvJat - SJaAgt 

(3-3) C01nvt+1 = b0 + b1[E(COInv)t+1] 

(3-4) E(SPP)t = Qt - C01nvt+1 

(3-5) SPPt = b0 + b1[E(SPP)t] 

(3-6) E(CSPP)t = SPPt - SPP^j^ 

(3-7) SPPt+1 = b0 + b1(SPPt) + b2[E(CSPP)t)] 
A A A A 

(3-8) Packt+1 = f(COInvt+lf SPPt+1# Yld/Act+1) 

This system of equations is driven off of Equation 3-1 

which makes the assumption that sales from January to August 

are determined by last period's sales over this time 

interval, and the last observable change in sales (Pierce 

and Wisley, 1983). Forecasting sales over this time interval 

makes possible the calculation of the expected inventory 

level before pack, and a forecast of the sales from one pack 

to the next.   These are the variables hypothesized to 

10 Expected values refer to processor's expectations of 
inventory or sale's levels in the future. 
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determine the number of acres contracted to growers, and are 

used with a forecast of the yield/acre to forecast the pack. 

The COInv. . variable is used to forecast SPP. ., and 

so will not be used explicitly in Equation 3-8 which 

forecasts the pack. Preliminary investigation showed 

COInvt+, and SPPt+1 to be highly correlated. 

This forecast of supply during the pool-year interval 

makes use of all the variables hypothesized to determine the 

pack as layed out in Figure 2-1: a forecast of yield/acre, a 

forecast of the carryover inventory level, and a forecast of 

the sales from one pack to the next. Note in Figure 3-2 that 

no attempt has been made to account for the effects of 

pack. 2 on net returns during the pool-year. The possible 

benefits gained from taking this variable into account were 

judged to be less than the disadvantages of added complexity 

and questionable results due to the long forecast horizon. 

Demand 

The determinants of demand affecting retail price are 

assumed to be personal disposable income from August 15t+1 

to August 15. -, and the price of a substitute during this 

forecast interval. Because of the long forecast horizon, a 

six to twelve month leading indicator, planned expenditures 

on plant and equipment, is used as a proxy for disposable 

income. A lagged income variable, from Jan lt_1 to Jan 1., 

is also tested, and the variable producing the best fit is 

used. 
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The price of the substitute for the canned line is it's 

frozen or fresh counterpart. For the frozen line, the price 

of it's fresh counterpart is used. The price of the 

substitute is the average price observed in Chicago and New 

York from November, to January., at the wholesale level. 

The pool-year econometric model is estimated using data 

from 1960 through 1980 by regressing pool-year net 

returns/acre against a forecast of the pack, a leading 

economic indicator or a lagged disposable income variable, 

and a price of substitute variable. This serves as the pool- 

year econometric forecasting equation. 

Table 3-1:Definitions Of Symbols Used To Forecast Pack. , 

EQ VflKjabie  Definition  

3-1 SJaAg.     A forecasted volume of sales for the 
Jan.l. to Aug.l. . interval. 

SJaAg. .   The known volume of sales from Jan.l. . to 
T:~-L   Aug.lt. 

t"1 

CSJaAg.,   The known change in sales for the Jan. 
to Aug. interval obtained by 
 subtracting SJaAaL_2 from SJaAQL_1.  

3-2 E(COInv). . An expected carryover inventory level on 
z+1  Aug.lt+1. 

InvJa.     The known inventory level on Jan.l.. 

 SJaASn Defined in 3-1.  

3-3 COInv. ,   A forecasted carryover inventory level for 
Aug.lt+1. 

E(COInv) L+1 Defined in 3-2.  

11 For the canned line, all pack, inventory and sales values 
are expressed in thousands of actual cases. For the frozen 
line, all pack, inventory and sales values are expressed in 
thousands of pounds. 
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Table 3-1 Cont. : Definitions of Symbols To Forecast PackL+1 

EQ Variable Definition 

3-4 E(SPP) An expected volume of sales for the interval 
pack, to, but not including, pack.+,. 

Pack, plus the carrover inventory level 
immeaiately preceding pack., (a known value) 

COInvL+1   Defined in 3-3. 

3-5 SPP. 

E(jSPP) 

A forecasted volume of sales for the interval 
pack, to, but not including, pack. ,. 

Defined in 3-4.  

3-6 E(CSPP) 

SPP, 

SPP t-i 

The expected change in sales for the 
pack to pack interval obtained by subtracting 
SPP., from the forecast of SPP.. 

Defined in 3-5. 

The known volume of sales from pack. , to, 
but nQt including* packL. I  

3-7 SPP t+i 

SPP, 

E(CSPP) 

A forecasted volume of sales for the interval 
pack. . to, but not including, pack. 2. 

Defined in 3-5. 

Defined in 3-6.  

3-8 Pack t+1 

C01nvt+1 

SP?t+l 
Yld/Act+1 

A forecasted level of production of the 
processed good in Aug. . ,. This also 
serves as the forecast of supply for the 
forecast interval. 

Defined in 3-3. 

Defined in 3-7. 

A forecast of the yield/acre for the . , 
harvest generated by a three year moving- 
average of the three most recent yield/acre 
observations.  
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The FAssal-Year Econgmetcic Model 

The Dependent Variable 

A second model was developed to forecast fiscal year 

returns. Intuitively, it should be possible to forecast more 

accurately over a shorter time interval than over a longer 

one. Further, much of the cooperative's planning and 

budgeting is done on a fiscal-year basis, making fiscal-year 

forecasts a convenient time interval. 

For illustration, the fiscal-year calculations for 1982 

are examined. As can be concluded from Figure 3-3, 

calculation of fiscal-year returns involves two harvests, in 

this case, the 1981 and the 1982 harvests. The net proceeds 

generated each pool year are divided by fiscal-year into a 

current and a carryover portion. To generate the net 

proceeds for the 1982 fiscal-year, 4/1/82 - 3/31/83, the 

carryover portion from the 1981 harvest was added to the 

current portion of the 1982 harvest. Since the cooperative's 

books are organized on a fiscal-year basis, these two 

quantities were readily available. 

As was the case for pool year accounting, the 

established economic value of raw product must be added to 

fiscal-year net proceeds. Since it is listed in the 

financial records of the cooperative on a pool-year basis, 

it must be partitioned into fiscal-year segments.  This 

partitioning of the economic value of raw product into 

fiscal segments was done on the basis of the proportion of 



Figure 3-3: Time Line Illustrating Fiscal Year Net Returns Calculation 
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product sales occurring during the fiscal year of interest 

(Smith, 1984). These partitioned quantitities were then 

added to the appropriate net proceeds segment to arrive at 

net returns on a fiscal-year basis. The example data for the 

1982 fiscal-year calculation for canned beans was arranged 

as follows in Table 3-2. 

Table 3-2; Fiscal Year Partitioning of Economic Value 

 1981 Harvest ; c.Peans  
12 Total Sales -   Costs = Net Proceeds 

(canned) 8494401  -  7662746 = 831655 (current) 
(frozen) 1162833  -  1121974 = 40859  (current) 

(canned) 2368807  -  2125862 = 242945 (carryover) 
(frozen) 222451   -  169541 = 52910  (carryover) 

Total Canned Sales = 8494401 + 2368807 = 10863208 

Economic Value: Canned: 2590535 
 Frozen; 481165  

 1982 Harvest : C.Beans  

Total Sales  -  Costs = Net Proceeds 

(canned) 9872076  -  8640115 = 1231961 (current) 
(frozen)  960822  -   984455  = -23633 (current) 

(canned) 5068372  -  3988950  = 1079422 (carryover) 
(frozen)  552073  -   475373  =  76700 (carryover) 

Total Canned Sales = 9872076 + 5068372 = 14940448 

Economic Value: Canned:3227624 
Frozen:527456 

12 Costs include manufacturing, selling and transportation, 
inclusive of raw product cost. 
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To allocate the appropriate canned economic value for 

snap beans to the 1982 fiscal year, the percentage of canned 

sales that occurred during the carryover interval for the 

1981 harvest (2368807/10863208=.2181) is multiplied by that 

harvest's canned economic value (2590535). This value, 

(564886), approximates that part of the canned economic 

value associated with the carryover interval for the 1981 

harvest. This portion of the economic value is then added to 

the carryover interval's canned net proceeds (242945), 

giving net returns to canned beans for the 1981 harvest's 

carryover interval (807831). 

The other half of the calulation comes from the 1982 

harvest. To determine that portion of canned economic value 

established within the current interval, we take the 

proportion of canned sales within this interval 

(9872076/14940448=.6608), and multiply by the canned 

economic value (3227624), giving (2132690). This value is 

then added to the current canned net proceeds (1231961), 

yielding net returns to canned beans for the current 

interval of the 1982 harvest (3364651) . 

The calculation is concluded by adding the net returns 

from the carryover interval of the 1981 harvest to the net 

returns from the current interval of the 1982 harvest. This 

value (807831+3364651=4172482) represents the 1982 fiscal 

net returns to canned snap beans. The numbers used above are 

not the actual sales and net proceeds values, but were 

changed to keep the data confidential. Such calculations 
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were performed for each crop under investigation on a canned 

and frozen basis over the period from 1960 to 1982. 

As noted above, 1971 data were not available. For 

fiscal net returns, this has the implication that 

calculations are not possible for 1971 and 1972; hence, 

these years are omitted from the analysis. 

Since it is desirable for the forecasted variable to be 

expressed on a per-acre basis, and fiscal-year net returns 

are composed of contributions from two harvests, it is 

neccessary to determine that part of the acreage from each 

harvest contributing to the fiscal year in question. On the 

average, 60 percent of net revenue generated in any fiscal 

year originates from the carryover interval of the previous 

harvest (Smith, 1984). Hence, acres were adjusted to a 

fiscal year basis by adding 60 percent of the acres from the 

previous harvest to 40 percent of the acres from the current 

harvest. 

These acreages, partitioned on a fiscal year basis, 

were then divided into the appropriate deflated fiscal net 

returns, expressing the forecast variable as deflated net 

returns/acre. 

The Explanatory variables 

Supply 

A summary of the fiscal-year model is given in Figure 

3-4. The model is essentially the same for all crops except 

for small differences in harvest and packs periods. These 



Figure 3—4: Time Line Of Fiscal Year Model 
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differences are accounted for in the fitting and forecasting 

process described below. 

As is the case for the pool year model, the forecast 

date is March 1 of each year since acres are contracted out 

to growers by the cooperative on March 15. The supply of 

processed product available during the forecast interval 

comes from two sources, the inventory level on April IJ-.TT 

which in this study is approximated by the known inventory 

level on January 1. (InvJa.), and Pack. ,, as seen in Figure 

3-4. The inventory level on January lt+1 partly determines 

Pack. ,. Thus, by using the January inventory level to help 

forecast Pack. , , this latter forecasted value should 

account for the supply of product during the forecast 

interval. This is what was done in the recursive system of 

equations which forecasts Pack. .; hence, this forecast of 

Pack. , will be used as the supply variable for the fiscal- 

year model. 

Demand 

The determinants of demand hypothesized to affect 

retail price during the forecast interval are personal 

disposible income or expenditures on nondurable goods, and 

the price of a substitute product. The income forecasts are 

estimated using values from January lt_;i to January 1 . 

Using the previous periods value as the forecast for the 

current is a naive forecasting technique, however Friedman 
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has argued that past income levels, as well as the present 

one, affect demand. Also, examination of the autocorrelation 

and partial autocorrelation functions for these income and 

expenditure series reveal significant first-order 

autoregressive terms. 

For each crop and product line, both the income and 

expenditure variables are tried, and the one providing the 

13 best fit utilized.   A rapidly rising personal disposable 

income does not neccessarily imply a rapidly rising 

expenditure on nondurable goods so that in some cases the 

latter variable might be more relevant in reflecting 

consumer proclivities for purchasing processed vegetables. 

The price of the substitute for the canned line was 

taken as it's frozen or fresh counterpart. For the frozen 

line, the price of it's fresh counterpart was used. The 

price of the substitute was the observed average price in 

Chicago and New York from November, to January, at the 

wholesale level. 

The fiscal-year model was estimated using data which 

ran from 1960 through 1980 by regressing the fiscal-year 

dependent variable against the forecast of the pack, lagged 

disposable income or lagged expenditures on nondurable 

goods, and a price of substitute variable. This is the 

fiscal-year econometric forecasting equation. 

13 Best fit as indicated by adjusted R , the Durbin-Watson 
Statistic, and considerations of multicollinearity. 
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Data Sources 

Depenflent Vagiables 

The processing cooperative under investigation was 

formed in 1971 as a result of the merger of two smaller 

cooperatives. Data from only one of the two original 

cooperatives were available for the period 1960 through 

1970. The 1971 data were missing. Data for the period 1972 

through 1982 were available from the merged cooperative. 

Therefore, for the pool year variable to be forecast, 

twenty-two years of data were utilized from 1960 through 

1970 and 1972 through 1982. For the fiscal year variable to 

be forecast, this implies data available from 1960 through 

1970 and 1973 through 1982. 

Net proceeds, established economic values, carryover 

inventory estimations and the derived net returns are all 

expressed in 1983 dollars. 

Independent Variables 

Canned industry inventory, pack and sales data were 

obtained from The Almanac of the Canning. Freezing and 

Preserving Industries. (1959-1984). 14 These variables c 

expressed in thousands of actual cases. Frozen industry 

14 Sales figures were obtained by differencing inventory 
levels for the appropriate sales period in question. This is 
how per-capita consumption statistics are derived by the 
USD A. 
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inventory, pack and sales data were obtained from 

"Summaries of Regional Cold Storage Holding",   (1959-1984), 

published by the USDA Statistical Reporting Service. These 

variables are expressed in thousands of pounds. 

Yield per acre and harvested acreages were obtained 

from The Almanac of the Canning. Freezing and Preserving 

Industries. (1959-1984). 

Personal Disposable Income, Expenditures for Nondurable 

Goods and Planned Expenditures on Plant and Equipment were 

obtained from "Economic Indicators", (1959-1983), compiled 

by the Council of Economic Advisors. These variables were 

expressed in billions of 1983 dollars.  Prices of substitute 

products were obtained from "Vegetable Outlook and 

Statistics", (1959-1983), compiled by the USDA and expressed 

in 1983 dollars per crate. 

Suromacy 

Forecasting equations were developed for two time 

horizons, the pool and fiscal years. The forecast horizon 

for the pool-year model begins at harvest and ends when the 

processed product is sold out. This typically takes between 

18 and 24 months. The forecast horizon for the fiscal-year 

model runs from April 1 through March 31 of the following 

year. 

The dependent variables for these equations were 

obtained from the cooperative's financial records over the 

time interval 1960 through 1982. The equations were 
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estimated by regressing the dependent variable against the 

determinants of supply and demand hypothesized to affect 

retail price: a forecast of the pack, disposable income or 

variables proxing for income, and a price of substitute 

variable. 

Two of the variables hypothesized in Chapter 2 to 

determine pack, the carryover inventory level immediately 

preceding pack and the sales from one pack to the next, 

were forecast in the recursive system of equations. Pack was 

then forecast using Equation 3-8. The other explanatory 

variables were forecast by using 1 period lags, and, in the 

case of income for the pool-year model, a leading economic 

indicator. 
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4. RESULTS 

This chapter discusses goodness of fit criteria for 

model specification, and comparative forecast criteria. The 

results of the fitting of the recursive system of equations 

developed in Chapter 3 are presented and discussed. The 

estimation results for the econometric forecasting model are 

presented and discussed. This is followed by the estimation 

results of the smoothing model. The chapter concludes with a 

comparison of the forecasting performance of the econometric 

and smoothing techniques over a sample and post-sample 

period using appropriate statistical measures. 

Goodness Of Fit Criteria 

Parametric vs Nonparametric 

Model evaluation criteria can be catagorized into two 

types, parametric and nonparametric. The parametric 

evaluation methods rely on formal statistical tests based on 

the stochastic specification which the model is assumed to 

follow. Parametric evaluation techniques are well developed 

for econometric model estimation, hypothesis testing, and 

for testing for structural stability. In the area of 
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comparing forecast performances of different forecasting 

techniques however, formal statistical tests applied to 

realized prediction errors are not well developed (Dhrymes 

et al., 1972). 

In the absense of statistical tests to carry out this 

type of evaluation have come the developement of descriptive 

measures called nonparametric procedures. While these 

measures cannot verify the correctness of a given 

specification, they can be of use in determining whether or 

not the particular methods under investigation perform 

better than some defined naive approach. They also allow for 

an ordering of forecasting techniques based on selected 

criteria (Dhrymes et al.r 1972). 

Since one of the major objectives of this research 

involves comparing the forecast performance of different 

forecasting techniques, the measures used here rely on 

nonparametric evaluation statistics. 

Model Specificatipn CEiteria 

The first step in developing a forecast comparison is 

to identify for each forecasting technique the specification 

that best simulates the historical data. The historical data 

(sample period), from which the econometric model's 

parameters are estimated, run from 1960 through 1980. A 

post-sample two year period includes 1981 and 1982. 
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It is in the post-sample where an econometric model's 

forecasting ability is tested. 

The criteria used to specify the econometric model were 
2 

the adjusted R value, theoretical expectations of the signs 

of the coefficients, and significance levels. Considerations 

of multicollinearity and serial correlation were also 

involved. The criterion used for the exponential smoothing 

technique was the MSE. (Mean Squared Error) 

More factors were involved in specifying the 

econometric as compared to the smoothing model. However, the 

two sets of criteria are similar to the extent that adjusted 
2 15 R and the MSE are related. 

Compatative rocegast statistics 

Once specification was accomplished, criteria had to be 

chosen to compare the forecast performance of the two 

techniques over both the sample and post-sample periods. 

— S     N    — 
15 R2 = 1- [(1-R2) N-l/N-k]  where R2 = l-[£e.2/ £(Y.-Y)2] 

N = # of oBservatlons 
k = # of explanatory 

variables 
ei - Xi " Fi 

MSE = Y.ei  /N where ^ = X. - F. 
N = # of oDservations 

~2 
The higher the R , the lower must be the MSE. 
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The most widely used criterion is the MSE. When 

comparing forecasting techniques however, the MSE has a 

couple of drawbacks: 1.) the interpretation of MSE is not 

intuitively obvious; and 2.) the MSE is an absolute measure. 

A criterion relative in nature would be more meaningful as 

it would provide a benchmark from which to evaluate the 

technique in question. 

Mean Absolute Percentage Error 

One criterion used was the Mean Absolute Percentage 

Error. (MAPE)   The MAPE is intuitively more meaningful 

than the MSE. A MAPE of 15%, for example, is easier to 

interpret than a MSE of 16950. Though intuitively clearer 

than the MSE, it is still an absolute measure which gives 

equal weight to all errors, unlike the MSE which emphasizes 

large errors by squaring them. Therefore, the MSE is also 

used. 

16 MAPE = gjPEj /N  where PEt = [ (X - F J/X.] (100) 
where PE. = percentage error in time z 

X.  = actual value in time t 
F.  = fitted or forecasted value in time t 
N  = number of observations 
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Theil's U-Statistic 

Theil's U-Statistic combines a relative comparison of 

the formal forecasting method to a naive approach, with an 
17 emphasis on large errors by squaring them.   The value of 

the U-Statistic will be 0 only if FPE.+1 = APE.+,, i.e., 

when the forecasts are exact and yield 0 error. The U- 

Statistic will have a value of 1 only when PPE. . is equal 

to 0, i.e., this happens only if the errors associated with 

the formal forecasting method are the same as those 

generated by the naive approach. A U-Statistic greater than 

unity occurs when the forecasted relative change, FPE, 

occurres in a direction opposite to that of the actual 

relative change, APE. This implies that the naive approach 

outforecasts the formal one. These results are presented in 

the following table. 

H-l 

17  U =  | £(FPEi+1 - APEi+1)
2/(N-l) 

|;,(APEi+1)V(N-l) 

FPE.+, =  (Fi+1 ~ X.)/X. (The forecasted relative change) 

APE. . = (X. , - X.)/X.  (The actual relative change) 

where X. = actual value in time i 
F. = fit or forecasted value in time i 

Substituting in for FPE. . and APE.+,, and simplifying 
yields:   r^t 2 ^ 5— 

U =y?[(Fi+l " Xi+1>
/Xil / D^ - X.)/X.]2 

Note that the naive forecast used in this statistic for 
comparison purposes is last period's observation. 
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Table 4-1: A Summary Of Theil's U-Statistic 

U<1 : The formal forecasting technique outforecasts 
the naive approach. The smaller the U-Statisticf the 
better the formal technique relative to the naive 
method. 

U=l : The naive method forecasts as well as the 
technique being evaluated. 

U>1 : There is no point in using the formal approach 
as the naive method outforecasts it.  

Missed Turning Points And Graphical Analysis 

The final criteria used were the number of missed 

turning points (MTP),  and a grahical analysis to determine 

how well the models could simulate the data . The MTP 

criterion gives an indication of the sensitivity of the 

forecasting model to changes, fluctuations or shocks 

contained in the variable being forecast. The graphical 

analysis is a visual check to see if the technique is 

capturing the trends and fluctuations in the data. 

Results Of The Forecast Of Supply 

Equations 3-1 through 3-8 were fit in the recursive 

manner layed out in Chapter 3. The results are encouraging 
2 

considering adjusted R ,  and the signs and significance 

levels of the coefficients, as seen in Table 4-2. Variables 

with insignificant coefficients or wrong signs were dropped 

from their respective equations unless serial correlation 

resulted. The numbers in parentheses are the standard errors 

of the coefficients. 
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Table 4-2: Estimation Results Of Recursive System 

EQ 3-1: Dependent Variable SJaAg. 

 Const  SJaAg L_1 CSJaAg^ DW   N=23 

C.Beans 3088 
(1999) 

.8675 
(.10441 

-.2752 
(.2075) 

.7533 2.043 

F.Beans 24297 
(15298) 

.6914 
(.2219) 

-.3128 
(.2404) 

.2645 2.196 

C.Corn  9645 
(4295) 

.6599 
(.1575) 

.4529 2.278 

F.Corn 7790 
(744Q) 

1.0100 
(.0470) 

.2697 
(.2221) 

.9582   2.479 

EQ 3-3: Dependent Variable COInvt+1 

 Const   E(COInv)L+1  DW ,N=23, 

C.Bean 

F.Bean 

C.Corn 

F.Corn 

2306 
(546) 

.6857 
(.0638) 

.8388 2.145 

17807 
(5106) 

.7084 
(.0777) 

.7810 2.422 

3114 
(445) 

.3757 
(.0616) 

.6444 1.972 

12977 
(4542) 

.8311 
(.0488) 

.9264   1.899 

EQ 3-5: Dependent Variable SPP. 

 Const EfSPP), DW N=23 

C.Bean 

F.Bean 

C.Corn 

F.Corn 

1609 
(1380) 

.9610 
(.0328) 

.9750 2.234 

10867 
(10274) 

.9476 
(.0487) 

.9425 2.453 

-797 
(2047) 

1.0157 
(.0398) 

.9702 1.966 

-2955 
(8143) 

1.0080 
(.0196) 

,9913 2.105 
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Table 4-2 (cont.); Estimation Results of Recursive System 

EQ 3-7: Dependent Variable SPP. , 

 Const SPPt E(CSPP).L R2    DW   N=23 

C.Bean  3301   .9493         .9280   2.071 
(23$7) (,0563)  

F.Bean 15790   .9492         .8254   1.992 
(19314) (.092$)  

C.Corn  7863   .8584         .7358   2.138 
(5867) (.1140)  

F.Corn  2581  1.0288    .6489      .9418   1.447 
(23133)  (.0610)   (.3641) 

EQ 3-8: Dependent Variable Pack. ., 

Const S££ (Yld/AQl. 

C.Bean 26174  1.0907   -12452 
(14547) (.1454) (7422) 

t+±- DW  RHO N=23 

.7759 2.026   

F.Bean -103086   .8259    57120 
(106968) (.2986)   (476261 

.6333   1.556 .3343 
 (.2998) 

C.Corn  4566   .4197     4170 
(9236) (.2825)    (4028) 

.4846 2.351   

F.Corn -301067   .3547   111658 
(143952) (.2362)   (45416) 

.8530 1.665   

tnte.tpyetation 

For equation 3-1, which predicts coming period's sales 

from last period's and the change in sales from the two most 

recent time periods, the results are somewhat encouraging. 

The coefficients of the lagged sales variables are typically 

between .5 and 1.0, and significant at the .01 level. The 

coefficients of the change in sales variables are not of 

consistant sign, and not significant at the .05 level. They 

are retained in all equations except canned corn because 

their absence results in serial correlation problems. 
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Equations 3-3 and 3-5 show favorable results. The 

coefficients are as expected, positive, and significant at 
2 

the .01 level. The adjusted R 's indicate good fits, and 

serial correlation of the error is absent. 

Equation 3-7 shows behavior similar to that of 3-1, not 

surprising given the same theoretical form for both 

equations. The coefficients of the lagged sales variables 

are postive, as expected, and significant at the .01 level. 

The coefficients of the change in sales variables are of 

inconsistant signs, and not significant at the .05 level. 

The fitting of Equation 3-8, which forecasts supply, 

can be considered reasonably successful. For all crops and 

product lines, with the exception of the (Yld/Ac). , 

coefficient for canned beans, the signs of the coefficients 

are as theory would predict, positive. The coefficients of 

the SPPt+, variables are significant at the .01 level for 

canned and frozen beans. Those of canned and frozen corn are 

significant at the .10 level. The coefficients of the 

(Yld/Ac). , variables are significant at the .20 level. 
2 

Adjusted R 's range from a high of .85 to a low of .48. 

Given these results, a reasonable amount of confidence can 

be placed in the forecast of supply . 

In all but one of the above equations, 

multicollinearity and serial correlation do not appear to 

pose serious problems. However, for frozen beans. Equation 

3-8, a Cochran-Orcutt serial correlation procedure was 

utilized. 
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Econometric Model Estimation Results 

Fiscal-Year 

Table 4-3 presents the estimation results of the 

econometric forecasting equation which was specified in 

Chapter 2 (EQ 2-1). The fiscal-year net returns/acre 

variable derived in Chapter 3 serves as the dependent 

variable. Variables with insignificant coefficients or wrong 

signs were dropped from their respective equations unless 

serial correlation resulted. The numbers in parentheses are 

the standard errors of the coefficients. 

Table 4-3: OLS Fiscal-Year Estimation Results 

Crop  Const Supply Income PS R2 D-W    Rho 

C.Bean 10108 
(1378) 

-.0017 
(.1127) 

-4.1629 
(2.2261) 

  .7543 1.703   

F.Bean 2642 
(979) 

-.0321 
(.0092) 

3.5578 
(.8978) 

-37.408 
(24.146) 

.4720 1.793   

C.Corn  939 
(1121) 

-.1517 
(.0644) 

4.2341 
(2.1415) 

39.835 
(29.080) 

.2657 1.740  .14 
(.19) 

F.Corn -2860 
(704) 

-.0027 
(.0018) 

2.7338 
(.7350) 

.7453 2.242   

N=19 

■Interpretation 

The results in Table 4-3 have several characteristics 

in common. All show severe multicollinearity problems 
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between the supply, income and price of substitute variables 

to the extent that some signs are suspect. When variables 

were removed and substitute variables introduced to try to 

correct for the multicollinearity, serial correlation 

problems resulted. 

If the major purpose of the estimation is forecasting, 

serial correlation is a more serious problem than 

multicollinearity. If the error term is autocorrelated, 

forecasts based on OLS will be inefficient; i.e., they will 

have a larger variance as compared with predictions based on 

estimates obtained from other econometric techniques. 

For forecasting purposes, correlated explanatory 

variables may be used together and the problems of 

multicollinearity tolerated provided it is assumed that the 

same pattern of correlation between the explanatory 

18 
variables will continue into the period of prediction 

(Koutsoyiannis, 1981) . The consequences of multicollinearity 

impede the objectives of this research to a lesser degree 

than the consequences of serial correlation. 

18 Tolerated because it is not so important in this study to 
assess the individual affects which each explanatory 
variable has on the dependent variable, but rather to use 
the explanatory variables collectively to explain and 
forecast the behavior of the dependent variable. 

In this case, the assumption that the supply and income 
variables retain the same pattern of correlation into the 
prediction period is made. For the frozen line, a rise in 
income that increases consumption should elicit an increase 
in supply. The opposite affect is expected for the canned 
lines because it is assumed that as income increases, 
consumption of canned vegetables declines, resulting in a 
smaller supply. 
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Multicollinearity makes it difficult to discern the 

individual affects of the independent variables on the 

dependent variable. Therefore, each of the explanatory 

variables taken separately was regressed on the dependent 

variable and found to be significant at the .05 level except 

the price of substitute variables for canned beans and 

frozen corn. 

For both canned equations, the coefficients of the 

supply variables are negative, as expected. That of canned 

corn is significant at the .025 level, that of canned beans 

is not significant. Multicollinearity increases the standard 

errors of the coefficients, making some variables appear 

insignificant. 

The income variables are negatively correlated with the 

dependent variable, the coefficient of canned corn turned 

positive most likely because of multicollinearity. This 

suggests a change in consumer preference into frozen or 

fresh lines as disposible incomes rise. This change in 

consumer preference may have nothing to do with rising 

incomes. It could be due to an increased health 

consciousness on the part of the consumer, or because 

aesthetically, frozen and fresh are more pleasing. On the 

other hand, rising incomes make for more sophisticated 

kitchen appliances such as microwave ovens which are better 

suited to frozen versus canned goods. These coefficients are 

significant at the .05 level. 
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For both frozen vegetables, the supply variables are 

positively correlated with the dependent variable. The 

negative coefficients appearing in Table 4-3 are probably 

due to multicollinearity. This seems contrary to economic 

theory. Two factors however make it plausible: 1.)  the bulk 

of the frozen pack is produced in the West due to the large 

freezing capacities there compared with other regions of the 

country. The dependent variable originates from a specific 

processor in the West. 2.) Profit margins and packs have 

increased for the frozen line due to increased demand. Since 

the bulk of the frozen goods are produced in the West, most 

of the profit ends up there. Thus, as the packs, the bulk of 

which took place in the West, increased, so did the returns 

to crops produced in West. 

The supply coefficient of frozen beans is significant 

at the .0005 level, that of frozen corn at the .10 level. 

The income coefficients for both frozen vegetables exhibit 

their expected positive signs and are significant at the .01 

level. 

The price of the substitute variables for canned corn 

and frozen beans are positively correlated with the 

dependent variable, though the coefficient for frozen beans 

has an inverted sign in Table 4-3 probably due to 

multicollinearity. These variables are significant at the 

.10 level. The other two price of substitute variables 
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either had theoretically incorrect relationships with the 

dependent variable, or were insignificant, and therefore 

dropped from the model. 

Pool-Year 

Table 4-4 presents the estimation results of the 

econometric forecasting equation specified in Chapter 2. The 

pool-year net returns/acre variable derived in Chapter 3 

serves as the dependent variable. Variables with 

insignificant coefficients or wrong signs were dropped from 

their respective equations unless serial correlation 

resulted. The numbers in parentheses are the standard errors 

of the coefficients. 

Table 4-4: OLS Pool-Year Estimation Results 

s     2 Crop  Const   Supply  Income   P     R   DW  Rho N=20 

C.Bean 12172 -.1755 -7.7641 -4.9472  .851 1.97 .058 
(2430) (.0383) (3.7164) (3.6088)          (.050) 

F.Bean 1566 -.0055 7.3095      .634 1.75 .631 
(1106) (.0063) (5.7663) (.192) 

C.Corn 1697 -.1719 4.1155 30.7664 .403 1.84   
(968) (.0573) (1.8999) (27.5054) 

P.Corn -6810 -.0051 15.3263 -154.22 .780 2.12   
(1353) (.0030) (3.3530) (135.56) 
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Interpretation 

The pool-year estimation results in Table 4-4 show 

characteristics common to the canned products, and 

characteristics common to the frozen products. 

For the canned vegetables, the supply coefficients 

elicit their expected negative signs and are significant at 

the .005 level. As was the case with the fiscal year 

results, the income variables are negatively correlated with 

the dependent variable, the positive income coefficient for 

canned corn is probably due to multicollinearity. The 

significance level of both income coefficients is .025. 

Both price of the substitute variables for the canned 

vegetables are positively correlated with the dependent 

variable, the negative coefficient for canned beans probably 

due to multicollinearity. The coefficient for canned beans 

is significant at the .10 level, that of canned corn at the 

.15 level. 

For the frozen vegetables, both supply variables are 

positively correlated with their respective dependent 

variables, multicollinearity again inverting the signs. 

These results find their parallel in the fiscal-year results 

explained in the previous section. The supply coefficient 

for frozen beans is significant at the .20 level, that of 

frozen corn at the .10 level. 
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Both income coefficients elicit their expected positive 

signs. The coefficient of frozen beans is significant at the 

.15 level, that of frozen corn at the .0005 level. The price 

of the substitute variable for frozen beans was negatively 

correlated with the dependent variable and therefore dropped 

from the equation. That for frozen corn is significant at 

the .15 level. 

The leading economic indicator, planned expenditures on 

plant and equipment, used in lieu of disposible income due 

to the longer forecast horizon for the pool-year, was tried 

for all crops and product lines. This variable was suitable 

for beans, i.e., it resulted in a better fit when compared 

with the fit obtained using disposable income. Disposable 

income gives a better fit for corn. 

A Coroparspn Of Sstimation Results To Cited Liteyatuye 

The estimation results for both forecast horizons are 

similar in some respects to the results cited in the 
2 

literature review in Chapter 2. The adjusted R 's in the 

present study range from .265 to .851 . Mathia and Schrimper 

reported values of .79 and .55 . The signs of the 

coefficients differed, however, compared to those cited by 

Kuznets and Mathia and Schrimper. The supply coefficients 

are not always negative, nor are the income coefficients 

always positive. This could be because the dependent 

variables used here are firm specific while those used in 

Chapter 2 are state and national averages. 
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Technical Model Estiroation Result? 

Fiscal-Year 

Table 4-5 presents the results of smoothing the fiscal- 

year net returns per acre variable using Equation 2-4 given 

in Chapter 2. The trend was estimated using ordinary least 

squares,  and removed before the series was smoothed. This 

trend, and its T-Valuef are included in the table. 

Table 4-5: Smoothing Results: Fiscal-Year 

Crop Weight (b) Trend T-Value 
Canned Beans .1 
Frozen Beans .9 
Canned Corn .1 
Frozen Corn .1 

-250.09 -10.36 
40.42 3.08 

-33.45 -3.46 
83.10 7.23 

N=19 

Weights were arbitrarily chosen between .1 and .9, and 

the MSE calculated. The weights appearing in the table are 

those which minimize the MSE. The low values of the weights 

which minimize the MSE for three of the crops indicate the 

stationarity of these series after the trend has been 

removed. They also suggest the appropriateness of the single 

exponential smoothing technique (Makridakis and Wheelwright, 

1982) . 

The negative trends for the canned lines illustrate the 

declining fiscal-year net returns per acre over the interval 

of investigation, while the positive trends for the frozen 

lines indicate increasing fiscal-year net returns. 
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Pool-Year 

Table 4-6 presents the results of smoothing the pool- 

year net returns/acre variable using Equation 2-4 given in 

Chapter 2. The trend was estimated using ordinary least 

squares, and removed before the series was smoothed. This 

trend, and its T-Value, are included in the table. 

Table 4-6: Smoothing Results: Pool-Year 

Crop        Weight (b)   Trend       T-Value 

C.Beans .1 -209.43 -13.20 
F.Beans .9 56.79 4.21 
C.Corn .1 -27.21 -3.05 
F.Corn .5 94.55 6.62 

N=20 

Results for the pool-year are similar to those of the 

fiscal-year. The assignment of weights which minimize the 

MSE is identical for both time horizons with the exception 

of frozen corn. The trends are negative for the canned line 

and positive for the frozen line, and are roughly of the 

same order of magnitude as the fiscal-year trends. 

Evaluation of Forecasting Techniques 

Evaluation Procedure 

The fiscal and pool year comparative statistics are 

presented. The evaluation procedure is then carried out 

separately over the sample and post-sample periods . The 

sample evaluation begins with a graphical analysis for each 

of the forecasting techniques. A comparison of the two 
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techniques is then made using the sample comparative 

statistics. To conclude, the post-sample period is evaluated 

using the comparative post-sample statistics. 

Fiscal-Year Results 

Table 4-7: Comparative Forecast Statistics: Fiscal Year 

 Sconomettic Model  
Sample Results  N=17 post-Sample Results N=2 

Crop     U     MAPE   MSE TPM    U MAPE      MSE   TPM 

C.Bean .488 40.38% 487834 5 11.016 3117.3% 452096 1 
F.Bean .587 32.75% 65570 2 .936 20.56% 49985 2 
C.Corn .534 31.39% 42233 5 622. 249.66% 442378 1 
F.Corn .254 29.95% 89757 4 .526 14.06% 53444 1 

 Smoothing Model  

C.Bean .506 36.29% 455334 
F.Bean .799 32.63% 108691 
C.Corn .696 37.58% 76739 
F.Corn .591 33.28% 140265 

Fiscal-Year Sample Period 

Econometric Method: Graphical Analysis 

This technique captures the major fluctuations in the 

data, as well as the trends, for frozen beans, canned corn 

and frozen corn as seen in Figures A-2, A-3 and A-4 found in 

Appendix A. For canned beans, only the trend is picked up 

(Figure A-l). 

Smoothing Method: Graphical Analysis 

The smoothing technique does not pick up the major 

fluctuations in the data for canned beans, canned corn and 

5 2.329 657.40% 27500 1 
5 1.089 24.03% 74642 2 
5 4.910 47.81% 16465 0 
3 .904 23.25% 161366 1 
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frozen corn. In these cases, only the trends are captured as 

seen in Figures A-5, A-7 and A-8. For frozen beans, a large 

weight was assigned to the last period's observation (b=.9) 

producing fitted values which lag the actual by 1 period. 

The major fluctuations and the trend are captured, though 

turning points are missed (Figure A-6). 

The inability of the smoothing technique, in 3 out of 4 

cases, to capture major fluctuations in the data suggests a 

lack of explanatory power which the econometric technique 

possesses. 

Econometric vs Smoothing: Comparative Statistics 

The two formal forecasting techniques are preferred to 

the naive for all crops and product lines as seen by the U- 

Statistics which are all less than one. 

The smoothing technique fits the data better than does 

the econometric for canned beans as seen by the MAPE and MSE 

statistics. For frozen beans, the econometric fits better as 

seen by it's lower MSE and fewer missed turning points 

(TPM). For both canned and frozen corn, the econometric 

technique is superior to the technical as seen by lower MAPE 

and MSE statistics. The econometric technique misses fewer 

total turning points (16) than does the technical (18). 
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Overall, with consideration given to the ability to 

capture fluctuations in the data as well as trends, MSB's, 

MAPE's, and missed turning points, the fit of the 

econometric model is superior to that of the technical. 

Fiscal-Year Post-Sample: Comparative Statistics 

It is important to evaluate the forecast performance of 

the models in the post-sample as this tests their usefulness 

in applied situations. 

The naive forecasts are superior to three of the 

smoothing technique's forecasts and to two of the 

econometric's, as seen by the U-Statistics. In this light, 

the econometric technique's forecasts are superior to the 

smoothing's. In the one case where both formal techniques 

produce forecasts superior to the naive's, the ecomometric's 

are superior to the smoothing's. 

For canned beans and canned corn, the smoothing 

technique forecasts better than the econometric as seen by 

the lower MAPE's and MSB's for this technique although both 

forecast worse than the naive. 

The econometric technique produces better forecasts 

than does the smoothing for both frozen vegetables as seen 

by it's lower MAPE and MSE statistics. These forecasts are 

also superior to the naive's. 

Missed turning points are identical for both 

forecasting techniques with the exception of canned corn, 

where the smoothing approach outperforms the econometric. 
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Both techniques produced extremely large MAPE 

statistics for canned beans. An examination of the MAPE 

statistic in footnote number 17 reveals why. When the actual 

series approaches 0, as it does for canned beans, even small 

deviations from the actual values can produce large MAPE's 

because these deviations are divided by the actual series 

which is approaching 0. Therefore, these large MAPE's do not 

necessarily imply large nominal forecast errors. As further 

evidence of this quality of the MAPE statistic, note that 

for the smoothing technique, the MAPE for canned beans is 

very large while the MSE is relatively small. 

The econometric technique produces large MAPE and MSE 

statistics for canned corn for a different reason. In 1982, 

labor went on strike at the cooperative during the corn 

pack. The resulting severe reductions in returns to corn for 

that year could not be captured by the econometric model as 

no firm specific explanatory variables were included in the 

model. 

Overall, the econometric technique outperforms the 

smoothing in the post-sample as it yields two useful 

forecasts while the latter produces none. 
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Pool-Year Results 

Table 4-8: Comparative Forecast Statistics: Pool-Year 

gconometcic Model 
 Sample Results N=18 

CtQP U MAPE   MSE   TPM 
Post-Sample Result? N=2 

U    MAPE     MSE  TPM 

C.Bean .806 18.89% 223065 2 
F.Bean .741 53.91% 140411 4 
C.Corn .542 30.63%  40895 4 
F.Corn .138 28.52%  10855 7 

2.342 1346.0% 
3.658 92.69% 
2.487 153.01% 
2.602 28.72% 

192831 0 
1534691 1 
106310 0 
76048 0 

Smoothing Mpdel 

C.Bean .779 25.12% 235995 4 .620 1193.34% 62386 1 
F.Bean .845 32.32% 146347 5 1.072 24.58% 138032 1 
C.Corn .460 39.19%  79691 5 .329 75.05% 21812 1 
F.Corn .588 30.57% 206377 5 .544 12.98% 52442 1 

Pool-Year Sample Period 

Econometric Method: Graphical Analysis 

For canned beans and canned corn, the econometric 

technique captures the fluctuations and trends in the data 

as can be seen in Figures A-9 and A-ll. This is less true 

for frozen beans and frozen corn where only the trends are 

picked up (Figures A-10 and A-12). 

Smoothing Method: Graphical Analysis 

When low weights are used to smooth, as for canned 

beans and canned corn, the smoothed fits do little more than 

pick up the trends in the data as seen in Figures A-13 and 

A-15. 
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Larger weights are used to smooth the frozen beans and 

frozen corn series (b=.9 for frozen beans, b=.5 for frozen 

corn). The technique shows more promise for these series as 

fluctuations as well as trends are captured though turning 

points are missed (Figures A-14 and A-16). 

Econometric vs Smoothing: Comparative Statistics 

Both formal techniques produce fits that would be 

preferred to those of the naive approach as all U-Statistics 

are less than one. 

For canned beans, canned corn and frozen corn, the 

estimated values from the econometric model fit the data 

better than the estimated values from the smoothing model. 

This is reflected in the econometric technique's lower MAPE 

and MSE statistics. For frozen beans, the econometric 

technique has a larger MAPE but lower MSE, and misses fewer 

turning points. In fact, in 3 out of 4 cases, the 

econometric model misses fewer turning points. 

Overall, fluctuations in the pool-year series are 

picked up equally well by both the smoothing and econometric 

techniques. The comparative statistics, however, show the 

econometric model to be superior to that of the smoothing 

over the sample period. 

Pool-Year Post-Sample; Comparative Statistics 

The U-Statistics indicate the naive forecast to be 

superior to the econometric in all cases. It is therefore 
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not surprising that the smoothing model's forecasts are also 

superior to the econometric's in all cases as seen by the 

MAPE and MSE statistics. The econometric technique does 

handle the turning points better in the post sample. This is 

to be expected as smoothing techniques will miss turning 

points, especially as the weight given to the last period's 

observation increases. 

The extremely large HAPE's produced by both forecasting 

techniques for canned beans stems from the fact that this 

series approaches 0 in 1981 as seen in Figures A-9 and A-13. 

They are not so much a result of large deviations between 

actual and forecasted values, as explained earlier. 

The econometric forecasts were also affected by the 

labor strike at the plant in 1982. Note the large MAPE and 

MSE statistics for frozen beans and canned corn compared to 

the equivalent statistics for the technical model. Also note 

that, for these products, the forecasts produced by the 

econometric model fall above the actual returns for that 

year, as expected, due to the strike (See A-10 and A-ll). 

Overall, given the U, MAPE and MSE statistics, the 

smoothing model outforecasts the econometric. There are two 

explanations for the poor performance of the econometric 

model in the post-sample. One is the absence of explanatory 

variables specific to the cooperative's internal financial 

problems occurring during this period. It must also be 

remembered that not all the supply in the pool-year forecast 
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horizon was accounted for. This, and the long forecast 

horizon of the pool-year variable, may render the prediction 

error for the econometric model very large. 

A Comparison Of Model Performance; Pool vs Fiscal Year 

Sample 

For both forecast horizons, fiscal and pool year, the 

econometric model fits the data better than does the 

technical. A comparison of the fits of the two econometric 

techniques for the two forecast horizons does not result in 

a clear consensus. Both yield U-Statistics less than one, 

and the MAPE and MSE statistics are not superior for one or 

the other forecast horizon. The econometric model for the 

shorter forecast horizon captures fluctuations in the data 3 

out of 4 times while that for the longer forecast horizon 

captures them only 2 out of 4 times. 

Post-Sample 

The econometric technique performs better when 

forecasting over a shorter time interval. The fiscal-year 

results in Table 4-7 show the econometric model produces 

forecasts for the frozen vegetables superior to both the 

naive and technical approachs as seen by the MAPE and MSE 

statistics. The pool-year results in Table 4-8 show that the 
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econometric model performs poorly in the post-sample 

producing forecasts inferior to the technical and naive's in 

all cases. These results suggest that when the forecasting 

horizon is shortened, the econometric model's forecasts 

become more accurate. 

The comparative statistics for the smoothing model show 

it to be more effective in the longer forecast horizon. It 

produces useful forecasts for 3 out of 4 crops in the longer 

forecast horizon where only 1 useful forecast is produced in 

the shorter forecast horizon. 

Sviromacy 

The fit of Equation 3-8, which forecasts supply for the 

econometric forecasting technique, shows promise as 
2 

indicated by the adjusted R values, and the theoretically 

correct signs of the coefficients. 

The estimation results of the econometric forecasting 

equations are similar for both the fiscal and pool years. 

Both the supply and income variables are negatively 

correlated with net returns for the canned vegetables. Both 

the supply and income variables are positively correlated 

with net returns for the frozen vegetables. 

The smoothing results are similar for both the fiscal 

and pool years both in terms of the weights assigned and the 

estimated trends of the series. 
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Both the econometric and smoothing techniques fit the 

data better than does the naive approach of the 1 period lag 

forecast for both the fiscal and pool year intervals. In the 

post-sample, the econometric model produces more accurate 

forecasts in the shorter time horizon while the smoothing 

model forecasts more accurately in the longer time horizon. 
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5. CONCLUSIONS 

Limitations Of The Forecasting Techniques In 
Determining Raw Product Value 

Ecpncmettic Mpdei 

The econometric model fit the data over the sample- 

period better than did the exponential smoothing technique 

for both forecast horizons. The absence of firm specific 

explanatory variables, however, may have resulted in the 

poor post-sample performance of the econometric technique. 

Inclusion in the model, for example, of management related 

variables such as marketing and investment strategies might 

improve forecast performance. 

The econometric model contains identical explanatory 

variables for each crop and product line. This is not 

realistic as each crop possesses unique attributes. Twenty 

percent of the canned corn packed by the cooperative, for 

example, is exported to Pacific Rim countries. A variable 

reflecting this activity should be included for this good. 

The econometric model provides poor forecasts for the 

longer forecast horizon, but proves to be of use in the 

shorter. Since the econometric models are essentially 

identical for both forecast horizons, this suggests the 

importance of the forecast horizon in determining the 

usefulness of the econometric technique. 
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Smoothing Model 

The results suggest that under certain conditions, 

technical forecasting techniques are more appropriate than 

econometric techniques. In particular, smoothing techniques 

can account for random shocks in the variable to be 

forecast, caused for example by labor strikes, to a greater 

degree than can econometric approaches. This is 

particularily true when the variable to be forecast is firm 

specific, because at this level a myriad of unforeseeable 

factors can influence the variable of interest, and it is 

not possible to incorporate these factors into an 

econometric model. The generation of forecasts using 

smoothing techniques is also less costly and faster than 

using econometric models. 

Single exponential smoothing of the detrended data was 

the technique employed in this research. Data with 

significant trends is most effectively smoothed by methods 

which estimate a trend and smoothing factor simultaneously. 

AppligabUity Qf The Results To The Cpppegative 

The usefulness of these forecasting techniques to 

cooperatives for the purpose of raw product valuation cannot 

be fully assessed at this time. The initial reaction of 

cooperative management is that the present method of using 

last year's average value as a tentative raw product value 

for the coming year will not change. 
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The results of this study, however, suggest that for 

some crops and product lines, these techniques can be useful 

in forecasting raw product value. As stated above, the 

cooperative determines a tentative raw product value by an 

average of last year's prices. The U-Statistic compares the 

formal forecasting techniques with a naive forecasting 

approach which is the last period's price. The U-Statistic 

is therefore comparing these formal techniques with the 

approach used at present by the cooperative. In both 

forecast horizons, either one or the other formal technique 

produces forecasts which are more accurate than the naive's 

at least half of the time. 

As for helping to determine contracted acreage, 

cooperative management sees these forecasting techniques as 

being more useful in reducing the long term decision making 

process concerning acreage.  Because the cooperative studied 

here operates on a single-pool basis, there is a tendency 

not to immediately reduce contracted acreage should a crop 

have a bad year. One purpose of the single pool is to 

subsidize these low earning crops with more profitable ones 

until they return to profitablility. It is only after 

several growing seasons of poor performance by a crop that 

acreage is reduced. With the forecasting techniques they may 

only wait one year and use a forecast of the next year's 
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value to decide on acreage adjustments. The coooperative 

management targeted the possible use of the econometric 

model for this purpose due to its ability to capture major 

fluctuations in the data. 

Suggestions For Further Research 

It appears that the explanatory variables of the 

econometric model do explain in part the behavior of the 

firm specific variable to be forecast. There is, however, 

room for refinement. The incorporation of firm specific or 

regional explanatory variables, and variables reflecting the 

attributes unique to a particular crop, should increase the 

explanatory power of the model. For example, the level of 

production of processed product in the Midwest might be a 

more relevant variable of supply to a cooperative located in 

the Northwest than a variable reflecting national production 

levels. 

The econometric model was plagued with 

multicollinearity problems. Experimentation with ridge 

regression may help to alleviate these problems. The signs 

and significance levels of the coefficients would then 

become more meaningful, and the assumption that the same 

pattern of correlation between the explanatory variables 

continues into the prediction period could be dropped. 
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As longer data sets become available, experimentation 

with other types of technical methods, such as 

autoregressive-moving average models, becomes possible. 

One of the most vital concerns of processors located in 

the Northwest is the expansion of the Midwest processors' 

frozen vegetable lines. Further research could attempt to 

assess the impact of this expansion on Northwest processors' 

market share. 
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APPENDIX A 

GRAPHS OF FITTED AND ACTUAL VALUES 
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APPENDIX B 

DATA FOR ECONOMETRIC MODEL ESTIMATION 



FiscaJ.-YeaE: Canned Beans 

Data for Estimation of Recursive Equations 

97 

Year InvJa. SJaAgt C01nvt+1 SPPt Pack t+1 Yld/Ac 

60 30573 16181 12131 4050 26523 26626 2.3 
61 30676 16271 12163 4108 26568 32661 2.3 
62 36769 20887 14421 6466 30303 30239 2.4 
63 36805 20108 14516 5592 31213 31365 2.4 
64 36957 20972 15728 5244 31713 30884 2.3 
65 36128 18909 15154 3755 32373 38205 2.3 
66 41960 22914 16460 6454 35506 33821 2.3 
67 40275 19474 15342 4132 36143 44131 2.2 
68 48263 27349 17698 9651 38612 43434 2.3 
69 53085 33395 21609 11786 41299 42671 2.3 
70 54457 32034 22326 9708 44749 43132 2.4 
71 52840 29713 22145 7568 45272 45436 2.4 
72 53004 29000 22834 6166 46838 41591 2.5 
73 47757 24217 21454 2763 44994 48073 2.5 
74 50836 24419 19912 4507 46329 53557 2.5 
75 58064 31267 18042 13225 44839 47889 2.5 
76 61114 36236 24191 12045 49069 42703 2.5 
77 54748 28521 23044 5477 49271 48183 2.5 
78 53660 28118 23142 4976 48684 50639 2.5 
79 55615 27987 21885 6102 49513 56720 2.6 
80 62822 35103 25190 9913 52909 52821 2.6 
81 62734 35917 21905 14012 48722 45518 2.9 
82 59530 34548 23477 11071 48459 43241 3.0 

for Estimation of Fiscal-Year Econometric Model 

Year Supply Income 

60 29441 1149 
61 29261 1176 
62 32143 1208 
63 32383 1264 
64 32407 1326 
65 34743 1404 
66 37809 1491 
67 38900 1567 
68 42514 1625 
69 42683 1684 
70 47000 1713 
73 44507 1908 
74 47005 2022 
75 48641 1989 
76 47241 2007 
77 48305 2075 
78 48188 2160 
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Data for Estimation of Fiscal-Year Econometric Model cont, 

Year Supply Income 

79 50047 2251 
80 50628 2265 
81 51085 2205 
82 44388 2223 

Fiscal-Year; Frozen Beans 

Data for Estimation of Recursive Equations 

Year InvJa, SJaAg. COInvt+1 SPPt Packt+1 Yld/Ac 

60 173822 76339 49368 26971 146851 148751 2, .6 
61 175722 89753 51356 38397 137325 170256 2, .6 
62 208653 121283 59272 62011 146642 154368 2, .5 
63 216379 116660 71857 44803 171576 156320 2, .6 
64 201123 106308 55530 50778 150345 173794 2, .6 
65 224572 114605 62493 52112 172460 177218 2, .5 
66 229330 112470 71843 40627 188703 217914 2, .4 
67 258541 116359 68125 48234 210307 224848 2, .2 
68 273082 152566 73912 78654 194428 207910 2, .2 
69 286564 157766 68871 88895 197669 184766 2, .3 
70 273661 141045 78550 62495 211166 199203 2, .4 
71 261698 123490 71391 52099 209599 211601 2, .5 
72 263700 108932 59767 49165 214535 243576 2, .5 
73 292741 131523 74048 57475 235266 267852 2, .5 
74 325327 150119 75405 74714 250613 239872 2, .5 
75 314586 159697 60895 98802 215784 208185 2, .5 
76 306987 169347 95730 73617 233370 179353 2, .6 
77 252970 102128 69140 32988 219982 230248 2, .6 
78 263236 112566 71396 41170 222066 263245 2, .7 
79 304415 140136 71105 69031 235384 262708 2, .6 
80 331739 159851 70079 89772 241967 235182 2, .6 
81 324954 167224 87908 79316 245638 248193 2, .7 
82 327509 177761 110408 67353 260156 285029 2, .9 

Data for Es1 timatioji of Fiscal-Year Econometric Mo.d.el 

Yea r Supply Income Ps 

60 148751 1131 14.30 
61 165367 1164 19.78 
62 170369 1195 16.50 
63 184254 1264 17.39 
64 184084 1294 17.66 
65 190243 1380 17.56 
66 185985 1450 19.96 
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Data for Estimation of Fiscal-Year Econometric Model cont. 

Year Supply Income Ps 

67 199128 1523 16, .41 
68 191672 1559 22, .54 
69 203301 1598 17, .15 
70 208176 1618 28, .23 
73 234651 1797 19, .06 
74 248101 1822 19, .19 
75 239606 1823 17, .01 
76 231926 1898 18, .59 
77 231729 1950 17. .46 
78 236200 2007 24. .43 
79 244546 2023 16. .47 
80 254782 1995 15. .26 
81 249417 1998 23. .00 
82 264386 2094 17. .29 

Fiscal-Year; Canned Corn 

Data for Estimation of Recursive Equations 

Year Q* InvJa1 SJaAg. COInvt+1 SPPt Packt+1 Yld/Ac 

60 42823 25020 22081 2939 39884 30595 3.5 
61 37374 21386 19269 2117 35257 40041 3.5 
62 46532 28273 22443 5830 40702 39674 3.5 
63 50002 31315 23452 7863 42139 38293 3.6 
64 50861 32596 24811 7785 43076 32568 3.7 
65 43983 25919 22988 2931 41052 33925 4.0 
66 40456 20161 18917 1244 39212 39484 4.1 
67 48995 23897 22447 1450 47545 42730 4.2 
68 52474 28907 24445 4462 48012 51412 4.2 
69 65505 41293 30631 10662 54843 42833 4.2 
70 61427 39774 30156 9618 51809 40759 4.3 
71 61183 36140 32541 3599 57584 56437 4.5 
72 60036 34380 31668 2712 57324 40269 4.6 
73 51896 25036 21554 3482 48414 49833 4.7 
74 63620 36914 30771 6143 57477 47436 4.5 
75 65550 39645 33449 6176 59374 48829 4.3 
76 66957 38372 33307 5065 61892 50223 4.3 
77 66166 38597 32226 6370 59796 52057 4.6 
78 70367 41655 35424 6231 64136 43863 4.9 
79 60966 32171 28927 3244 57722 50259 5.2 
80 63589 36348 31514 4834 58755 52491 5.3 
81 68214 39993 32807 7186 61028 44748 5.4 
82 62851 33469 33107 6493 60895 45732 5.5 
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Data for Estimation of Fiscal-Year Econometric Model 

Year Supply ExNonDG Ps 

60 21219 501.4 23.77 
61 21283 509.1 24.76 
62 21896 519.1 22.88 
63 23389 535.6 27.77 
64 23741 555.2 23.48 
65 22989 574.7 24.64 
66 22288 601.8 24.94 
67 23369 633.1 24.96 
68 25148 634.4 24.77 
69 27177 659.8 24.83 
70 27751 671.2 27.53 
73 28068 759.0 19.05 
74 28402 758.6 21.75 
75 27293 773.0 19.31 
76 27025 787.2 17.88 
77 29070 806.7 19.83 
78 29913 823.6 21.21 
79 30085 808.6 21.27 
80 30389 803.9 18.71 
81 29917 785.5 16.60 
82 28846 797.2 20.48 

ExNonDG: Expenditures on Nondurable Goods 

Ftsgal-Yeat; Frpgen Cocn 

Data for Estimation of Recursive Equations 

Year InvJa.  SJaAg.  COInv t+1 SPP± Pack t+1 Yld/Ac 

60 160175 83083 53585 29498 130677 180960 3, .9 
61 210458 123034 73228 49806 160652 180329 3, .9 
62 230135 136341 85851 50490 179645 179904 3, .9 
63 230394 127362 87815 39547 190847 187603 4, .0 
64 227150 119327 97894 21433 205717 262522 4, .3 
65 283955 132277 102212 30065 253890 344406 4, .3 
66 374471 186955 140897 46058 328413 360073 4, .3 
67 406131 201583 133872 67711 338420 410907 4, .5 
68 478618 258754 148151 110603 368015 363182 4, .7 
69 473785 277041 164630 112411 361374 296986 5, .1 
70 409397 208545 149963 58582 350815 333728 5, .4 
71 392310 185805 152633 33172 359138 406840 5, .4 
72 440012 218845 175377 43468 396544 461053 5, .3 
73 504521 251995 187509 64486 440035 450554 5, .2 
74 515040 275964 195052 80912 434128 471448 5, .3 
75 552360 331400 205677 125723 426637 469973 5, .4 
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Data for Estimation of Recursive Equations cont. 

Year Qt 

76 595696 
77 648252 
78 734675 
79 734896 
80 649431 
81 674205 
82 926588 

InvJat SJaAgt COInvt+1 SPPt Packt+1 Yld/Ac 

347317 
376463 
426299 
378216 
318734 
353293 
506997 

225021 
252022 
271473 
257883 
263901 
261048 
314699 

122296 
124441 
154826 
120333 
54833 
92245 

192298 

473400 
523811 
579849 
614563 
594598 
581960 
734290 

525956 
610234 
580070 
529098 
619372 
834343 
661219 

5.6 
5.6 
5.8 
6.0 
6.5 
6.8 
6.8 

Data for Estimation of Fiscal-Year Econometric Model 

Year Supply Income Ps 

60 174571 1214 .67 
61 193918 1267 .83 
62 216315 1325 1.06 
63 238675 1407 1.25 
64 242386 1494 1.54 
65 315787 1572 1.60 
66 348485 1631 1.83 
67 390277 1690 1.57 
68 396762 1713 1.60 
69 366319 1760 1.66 
70 401961 1846 2.11 
73 476304 1987 2.47 
74 449031 2029 2.89 
75 436681 2090 3.24 
76 499153 2156 3.99 
77 537061 2234 5.48 
78 604668 2254 5.48 
79 675065 2202 6.14 
80 594147 2243 7.34 
81 600367 2247 9.59 
82 753191 2390 9.62 

ppQl-Year; Canned Peans 

Data for Estimation of Pool-Year Econometric Model 

Year Supply PExPE  Ps 

60 29442 37.02 414.84 
61 29261 34.57 421.27 
62 32143 37.16 387.95 
63 32383 39.10 376.81 
64 32407 43.19 350.02 
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Data for Estimation of Pool-Year Econometric Model cont, 

Year Supply PExPE Ps 

65 34743   50.17 354.64 
66 37809   60.23 334.70 
67 38899   63.00 335.28 
68 42514  65.23 331.24 
69 42683   72.96 294.96 
70 47000   83.58 277.17 
72 47465   89.77 195.57 
73 44507 100.62 254.82 
74 47005 112.72 248.88 
75 48641 116.06 363.64 
76 47241 120.06 297.30 
77 48305 134.58 246.06 
78 48188 150.68 253.21 
79 50047 171.14 232.13 
80 50628 196.78 223.75 
81 51084 325.72 204.33 
82 44388 345.11 192.79 

PExPE: Planned Expenditure on Plant and Equipment 

Data for Estimation of Pool-Year Econometric Model 

Year Supply PExPE 
60 148751 37.02 
61 165367 34.57 
62 170368 37.16 
63 184254 39.10 
64 184084 43.19 
65 190242 50.17 
66 185985 60.23 
67 199128 63.00 
68 191673 65.23 
69 203301 72.96 
70 208176 83.58 
72 228462 89.77 
73 234651 100.62 
74 248101 112.72 
75 239606 116.06 
76 231926 120.06 
77 231729 134.58 
78 236200 150.68 
79 244546 171.14 
80 254782 196.78 
81 249417 325.72 
82 264386 345.11 

PExPE: Planned Expenditure on Plant and Equipment 
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P9Qi-Ye9i:; Canned CQcn 

Data for Estimation of Pool-Year Econometric Model 

Year Supply ExNonDG Ps 

60 21219 501.4 23.77 
61 21283 509.1 24.76 
62 21896 519.1 22.88 
63 23389 535.6 27.77 
64 23740 555.2 23.48 
65 22989 574.7 24.64 
66 22288 601.8 24.94 
67 23369 633.1 24.96 
68 25148 634.4 24.77 
69 27177 659.8 24.83 
70 27751 671.2 27.53 
72 28068 712.8 19.05 
73 28402 749.8 21.75 
74 27293 759.0 19.31 
75 27025 758.6 17.88 
76 29070 773.0 19.83 
77 29914 787.2 21.21 
78 30085 806.7 21.27 
79 30390 823.6 18.71 
80 29918 808.6 16.60 
81 28846 803.9 20.48 
82 29007 785.5 21.07 

ExNonDG: Expenditures on Nondurable Goods 

goQl-Yeag; Frozen Cocn 

Data for Estimation of Pool-Year Econometric Model 

Year Supply ExNonDG  Ps 

60 174571 509.08 .67 
61 193919 519.15 .83 
62 216315 535.57 1.06 
63 238675 555.15 1.24 
64 242386 574.69 1.54 
65 315788 601.83 1.60 
66 348485 633.10 1,83 
67 390277 634.44 1.57 
68 396762 659.79 1.60 
69 366319 671.20 1.66 
70 401961 679.24 2.11 
72 415557 712.79 2.20 
73 476304 749.78 2.47 
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Data for Estimation of Pool-Year Econometric Model cont, 

Year Supply ExNonDG  Ps 

74 449031 758.99 2.89 
75 436681 758.61 3.24 
76 499153 773.01 3.99 
77 537061 787.24 5.47 
78 604668 806.66 5.48 
79 675065 823.61 6.14 
80 594147 808.61 7.34 
81 600367 803.92 9.59 
82 753192 785.51 9.62 

ExNonDG: Expenditures on Nondurable Goods 

For a complete description of data sources and units, see 
the section Data Sources in Chapter 3 of thesis, page 41. 
The Net Returns/Acre data are confidential, and are not 
reported in this appendix. 


