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A Quarterly Forecasting Model for the 
 

Consumer Price Index for Food 
 

By Terry N. Barr and Hazen F. Gale 

A model is developed to forecast the food price component of the consumer price index published by 
 
the Bureau of Labor Statistics. The'model relates retail food prices to prices received by farmers and 
 
to wage rates in food marketing industries. The farm value and farm-retail spread of the market basket 
 
afe used as intermediate variables in transmitting till! effect of these variables to prices of food at home 
 
and all food. A system of equations structured along the lines of the USDA market basket is presented 
 
along with a set of reduced form forecasting equations. 
 

Key words: Food prices, farm prices, farm-retail spreads, forecasts. 

With the recent upsurge of concern over the con­ indin:cl effects of changes in th(! exogenous variahles on 
sumer price index (CPI)-parlicularly its second largest the endogenous variahles. 
component, food-the current state of knowll!dgc re­ The basic goal of the model, namely forecasting the 
garding forecasting and cxplanation of thc CPT for food retail price index for food given levels of farm priees and 
has comc undcr serious I!xamination. Although some marketing costs, is somewhat like going upstream against 
price forccasting models were availahle, they were not the traditional current of consumer demand whieh flows 
readily adaptahle to eurrent operating proceduTl$ within through the marketing system and comcs to rcst at the 
the Economic Rescarch Service, which has primary farmcr's gate as a derived demand. But for a quarterly 
responsihility for food price forecasts. I As a rl:sult, past period, it is the supply curve that shifts and the market 
forecasts have bcen largely !Iased on procedures which prices adjust to elear the market at the farm level. These 
aggregate the forecasts hy individual commodity analysts farm price changes are then passed along to consumers. 
into an estimate of the price lev.:! for all food. These After a general outline of the model, we discuss the 
procedures usually rellect changes in thc supply situa­ equations and their roles in the system. An appraisal of 
tion for the individual commoditil!s hut tend to overlook the accuracy of the model over a historical period, tests 
some of the interrelationships among commodities, the of the model for a recent interval outside the historical 
influence of demand on marketing charges, and the period, and forecasts arc rresented. 
overall effect of demand on the aggregate food price 
index. Tn defense of this approach, it must be recognized General Structure of the Model
that the eonceptualizalion of these latter influences on 
the CPI for food into a formal statistical model is a The systf~m of equations is closely related to the 
reaelio.n to thc current problematical situation which has conccpt of the USDA market hasket.2 The retail value 
developcd. of this basket of farm foods is composed of a farm value 

The objective of the system of equations whieh we which measures the payment to farmers for the raw 
have speeified is to utilize readily availahle forecasts of materials el)uivalent to the food purchased hy con­
exogenous variahles to generate a series of quarterly sumers, and a farm-retail spread which closely al'proxi­
forecasts of food-price indexes with a premium placed mates costs of asscmhling, processing, transporting, and 
on speed of computation and accuracy. A completely distrillllting the farm food products. Thc market basket 
rigorous theoretical structure was not huilt into the is made up of a constant quantity of different foods, so 
model, hut a system of equations is provided and the the variations in the rf'tail cost, farm value, and 
short- and long-run impact multipliers arc presented. farm-retail spread arc essentially price variations. Care is 
These arc useful in determining the comhined direct and taken to assure consistency between retail and farm 

1 For example, see: Jimmy L. Matthews. Forecasting the 2 Sl'e: Forrest E. Scott and Henry T. Badger. Farm-Retail 
Quarterly Retail Food Price Index. Natl. Food Situation, May SIJreads for Food Products. U.S. Dept. Agr., Misc. Pub. 741, .Jan. 
1967. 1972. 
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levels so that differential movements accurately measure 
changes in the spread betwelm retail and farm prices. 
Because of these adjustments, the changes in the farm 
value of the market hasket which are more relevant for 
our foreca.:ts of retail food prices often differ from 
changes in USDA's Index of Prices Rcceived by Farmers. 
The lattcr also ineludes nonfood commodities, such as 
cotton, tobacco, and feed grains. 

The model is a quasi-recursive system structured 
along thc lines of the market basket, with the indexes of 
prices reccivcd by farmcrs for various farm products 
uscd to estimatc thc farm values of the crop and 
livesfock food groups. These estimates arc thcn com­
bined with other equations which estimate the farm-re­
tail spreads for the groups, to estimatl: the food-at-home 
componcnt of the consumcr pricc indcx. Finally, the 
all-food index, which includcs food eaten away from 
home, is cstimatcd. 

The treatmcnt of the crop and livestock components 
is not entirely symmetric (fig. 1). The recursive aspects 
of the model which arc cvident for crop foods arc absent 
in the livestock subsector, whcre somc fcedback from 
the consumer market to the farm level for livestock 
products is found. 

There is an implicit consumer market for crop food" 
consumed at home which provides the sl:Uing for priec 
determination in the food crops subsector. Within this 
gcneral cnvironmcnt, the farm valuc of cmps and the 
farm-retail spread are determil1l:d simultaneously in the 
system but without any direct link to the general level of 
food prices. Once thc farm value and farm retail spread 
are determined, they arc fed l'ecursively into the 
meehanism for estimating the CPI for food at home. 

For livestock food products, there is again an implicit 
market environment, but this time a direct link exists 
between the farm value and the food-at-home price level. 
As a result, the farm value and the farm-rctail spread for 
livestock products arc estimated simultancously in the 
system along with the total foocl-at-home index. 

The difference in structure for the two product 
groups has no strong theoretical basis.3 It is bascd 
mainly on the statistical results supportcd by the data. 
Certain characteristics of the market for each group are 
examined later as possible explanations of this differenee 
in price-determining influences. . 

The System of Structural Equations 

The following equations werc estimated by two-stage 
least squares (TSLS), utili1.ing quarterly data from the 

3The term "structure" is used to differentiall' this sct of 
t!quations from the "reduced forms" latcr in the article. 

first (]uarter of 1960 to the third quarter of 1971. The 
numbers in parenthcses are t values; D. W. is the 
Durbin-Watson statistic. 

1. 	 Farm value of crop foods: 

Fvet = 49.7960 + 0.4644 FRSCt 
(2.32) 

- 0.0266 FRSCt- 1 - 0.3596 FRSCt- 2 
(-0.09) (-1.52) 

+ 0.0964 PROt + 0.1155 PRFt 
(2.04) (4.46) 

+ 0.2696 PRVt - 7.3816 DWSl 
(6.03) (-7.16) 

- 4.9629 DWA t 
(-5.19) 
 

f{2 = 0.924 D.W. = 1.25 
 

2. 	 Farm-rctail price sprcad for crop foods: 

FRSCt = 63.9108 - 0.1442 FVCt 
 
(-3.25) 
 

+ 0.0718FVCt_ - 0.1150FVC _1 t 2 
(1.39) (-2.48) 

- 0.0104 FVCt- 3 + 0.5570 WFilfi t 
(- LOO) (27.70) 

+ 1.3053 DSQt + 2.2857 DTQt 

(2.99) (5.42) 

f{2 = 0.984 D.W. = 1.440 

3. 	 Farm valuc of livcstock food products: 

FVL t = 17.1637 - 0.3966 FnSL t 
 
(-5.13) 
 

+ 0.2335 CPIFt + 0.6115pnM t 
(2.15) (18.74) 

+ 0.2346 PRDt + 0.l528Pf{Pt 
(6.75) (8.72) 

- 0.9064 DFQt 
(2.52) 

f{2 = 0.991 D.II'. = 1.203 
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4. Farm-retail price spread for livestock food products: 

FRSL t = 14.5147 - 0.3685 FVL t 
 
(-6.40) 
 

+ 0.2357 FVL t- 1 + 0.2042 FVL t- 2 
(3.71) (3.84) 

+ 0.9299 IJIFMlt- 1 - 0.4690 Tt 
(13.19) (-6.55) 

+ 1.9842 D4Qt 
(3.31) 

R2 = 0.969 D.W. = 2.045 

5. Consumer price index for food consumed at home: 

CPIFt = 3.40227 + 0.2253 FVL t + 0.1535 FVCt 
(20.05) (7.08) 

+ 0.3656 FRSL t + 0.2758 FRSCt. 
(10.96) (6.06) 

+ 0.0545 Tt 
(2.83) 

R2 = 0.997 D. rJl. = 1.441 

6. Consumer price index for all food: 4 

TCPIFt = -9.05481 + 1.08233 CNFt 
(46.42) 

+ 0.0220:1; 'l't 
(1.49) 

R2 = 0.998 D.W. 0.768 

CPlF'
:[: 

t = CPIFt - 0.9592 CPIFt- 1 

T; = - 0.9592 Tt-]Tt 

TCPIF* TCPTFt - 0.9592 TCPIFt _t 1 

0.2913 + 0.7804 CPTF: + 0.4047 T; 
(33.81) (8.33) 

R2 = 0.9998 D.W. = 2.159 

"This sel of equations reflects the first order autoregressive 
adjustmlmts necessary to correct for serial correlation bias which 
was evident in the first specifications of the all food index 
presented above. 0.9592 is the estimate of b in Ut = bUt_1 
where and Ut-l arc the observed residuals in the firstUt 
equation. 

Definition of variables: 

FVL t Farm value of livestock food products, mar­
ket basket, index (1967 = 100).5 

FVCt = Farm value of crop food products, index. 
FRSL t Farm-retail spread for livestock food prod­

ucts, index. Difference between the retail 
cost and farm value. 

FRSCt = Farm-retail spread for food crop products, 
index. 

CPIFt Consumcr price index for food at home 
(Bureau of Labor Statistics seri(!s). 

CPTF
:[: 

t Adjusted consumer price index, food at 
home. 

TCPTFt Consumer price index for all food (Bureau of 
Labor Statistics series). 

TCPlF
:[: 

t Adjusted consumer price index for all food. 
PRMt Prices received by farmers lor meat animals 

(Statistical Reporting Service series), in­
dcx. 6 

PROt = Prices received by farmers for dairy prod­
ucts, index. 

PRPt Prices received by farmers for poultry and 
eggs, index. 

PROt Prices received hy farmers for oil products, 
index. 

Prices received by farmers for fruits, ind(!x. 
Prices received by farmcrs for vcgetables, 

index. 
Dummy variable, value of Olle for th(! first 

quarter. 
= Dummy variable, value of one for the second 

quarter. 
= Dummy variable, vahw of Olle for tile third 

quarter. 
= Dummy variable, value of one for the fourth 

quarter. 
= Dummy variable, value of one for the yeals 

of wheat subsidies, 1960-64. 
DWA t = Dummy variable, value of one for the years 

of high effective national wheat allot­
ments, 1967-68. 

SThis farm value is calculatcrl by multiplying Ule price the 
farmer receives for thc corrcsponding farm product by the 
quantity of a farm product equivalent to one unit of product at 
retail. The current market basket contains the average quantities 
of domestic farm.originated foods purchased annually per 
household in ]960·61 for preparation at home by families of 
urban wage earners and clerical workers and workers living alone. 
All indexes arc Oil a base of 1967 =100. They are published 
quarterly in the Marketing and Trallsportation Situation. 

6 Current data arc published in Agricultural Prices, by 
USDA's Statistical Reporting Service. Indexes on a 1910-]4 base 
were converted to 1967 reference base. Sec Agricultural Prices, 
Sup. 2,.June 1970, for conversion factors. 

4 



WFJUt = Hourly wages in the food marketing in­
dustry, index. 7 

1't Time trend variable with l' 1 III first 
quarter 1960. 

Lagged variahles arc identified by a subscript t-i 
which means the variable has been lagged i {]uarters. 
Symbols for lagg(~d variables arc the same as for current 
variables ddincd above. 

Crop foods. The crop foods system is a system which 
feeds a price level for food crops into the retail market 
but reeeives no direct price levd feedback from that 
mark(!t, apparently relying almost totally on cost factors 
for spread determination and feedback. This result, 
although not completely consistent with the thl.!ory of 
df!rived demand, docs reflect the nature of lhe market. 
While· tIl!' farm valUf! of crop foods constitutr!s only 
about 20 percent of the total farm value in the markd 
hasket, the farm-retail spread for crop foods cOllstitut(!s 
about 50 percellt of thc total spread ill the market 
haskr·t. ] II addition the farm-rdail spread accounted for 
almost 80 percent of the total retail value of crop foods 
in tlw market basket. 8 Thus thc key element in this 
system is the farm-retail spread, which is basically a 
measure of cost plus profit. Changes ill farm-retail 
spreads in the long run are detcrmined mainly by 
changes in costs of all factors involved in processing and 
distribution. 

The coefficients on the indexes of prices reeeivcd by 
farmers for oil crops, fruit, and commercial vegetables 
appear to be roughly in line with their respr'clive 
importance in the market basket. The farm prief! of grain 
does not appear explicitly because it was not a statisti­
cally significant variahle. However, dummy variahles, 
DWSt and DWA t , were ineluded. Thes(! aw designed to 
identify significanl changes in I,rrain programs which 
affected pric'!. In particular, DJIlSt id(!Iltifics tlw period 
1960-64 for which wheat subsidy programs werc in 
effect, while DJIlA t identifies the periods of abnormally 
high effective wheat allotments in L967-68. 

The farm-retail spread equation reflects the eost 
concept of I.he spread as well as the lagged adjustment 
with respect to the farm value. But in thi:; equation a rise 
in the farm value initially depresses the farm-retail 
spread contrary to the relationship found in the farm 
value equation. This negative relationship may be ex­
plained in terms of the imperfections of the market ill 
adjusting to short-term changes. The negative relation­
ships for the lagged farm value represent the other side 

7 See Marketing and Transportation Situation, .July j 972, 
p. 	 2. 

"These figures arc bascd on 1967 market baskel infonnation. 

of the derived-demand coin; now the increase in the 
price of the raw farm product depresses the relative price 
of the other input, namely marketing services. 

Labor costs in marketing arc reflected in the wages 
variable, JJlFMlt , which is a weighted average of wages in 
the (1) manufacturing, (2) wholesaling, and (3) retailing 
phases of the food industry.9 Since wage levels in food 
marketin/!: move closely with wages in the rest of the 
economy, this variable may also provide a link with the 
price and cost levels outside the food sector. The current 
wage level was highly significant in thia equation, the 
only equation in which it was important. In other 
equations, the lagged wage was the key dement. This 
may be partly explained by the nature of the crop 
products group. Bakery and cereal products have a more 
extensive process of manufacturing and a higher labor 
cost component than most food products. Additionally, 
labor costs make up a substantial portion of retail and 
wholesale gross margins for fresh fruits and vegetables. 
Thus it is not surprising that fresh and processed fruits 
and vegetables, which have the largest total farm-retail 
spread of any group of products in the market basket, 
should didate a major role for lahor costs in determining 
thr! farm-retail spread. 

The dummy variables in the spread equation for crop 
foods play an important role. Earlier studies had 
indicated thal the sprr:ad and farm value of the crop 
foods moved very mllch together, whereas the farm 
value and spread el)uations presented here are not 
completely in agreement. The correlation between the 
two components apparently is a seeond- and third­
quarter seasonality phenomenon inherent in the crop 
foods system. The seasonal rise in the spread ean be 
partly attributed to seasonally short supplies, greater 
transportation eosts for fresh produee, and aceulllulated 
storage costs for sOllie itellls during those periods. 

Livestock food products. The system for livestock 
food produds reflects very different relationships to the 
total food market. The key is the importance of this 
product group in the total farlll rood sector. About 80 
percent of the total farlll value of the markel hasket if; 
allributed to livestock produds. At the same time, 
livestock products represent about 50 p(:rcl'nt of the 
total market basket farm-retail spread. This system, in 
contrast 1.0 the crop food system, is certainly not as 
strongly oriented to marketing costs. Since the farm 
value of livestock foods accounts for 80 percent of the 
total farm value, it was '~xpeeted that any feedback frolll 
the total retail level to the farlll levd would be likdy to 
show up in the livf:stoek sector. 

9 Sec page 13 of reference eited ill fooll1oll' 1. 
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The farm value equation provides the key link 
between the food price index and the livestock products 
group. Since food prices tend to be e10sely related to the 
general price level, this variable also reflects the general 
demand conditions in the economy. The coefficients on 
the indexes of prices received for meat animals, dairy 
products, and pod~ry and cggs are roughly consistent 
with their importancc in the farm value of thc market 
basket. This equation is much morc completely specified 
than thc farm value equation for crops, because farm 
price indexes ar«~ available for each of the major 
categories. In addition, the farm-retail spreads arc not so 
dominant. 

The lag structure of the farm value in the farm­
retail spread reflects the spc~ed with which increases 
in farm value, which tend to reduce spreads, arc 
recovered. The lags are shorter in this system than in the 
crop foods sector, due to tlw much 1II0re limitcd 
storability of the product group. Although thc spread 
acts as a buffer for a portion of the incrcasc$ in tlw farm 
valuc~, it is short-lived and the old level of farm-retail 
spread is soon restored and even c:xpandcd. Wages in the 
food marketing industry lagged one (Iuarter arc of 
significant importance to the farm-retail spread in the 
current quarter. The omission of current wages is 
somewhat surprising but it is not inconsistent with the 
assertcd hehavior of packers to temporarily hold the line 
on small increases in the spread for competitive reasons. 
The time trend variable reflects the cost savings due to 
technology which have a depressing effect upon the 
retail sprcad. 

COll.mmer price index for food at home. This 
equation is essentially an adding-up procedure, since by 
definition the total farm value plus the total farm-retail 
spread should ellual the retail cost. However, the Bureau 

of Labor Statistics (BLS) consumer price index for food 
at home includes fish, coHee, and other miscellaneous 
foods as well as the foods in the USDA market basket. 
The relative weights of the fann value and spreads of 
each of the product groups in the retail cost of the 
market basket and in the BLS consnmer pricc index for 
food at home, along with the corresponding rCbITession 
coefficients, arc shown in table 1. This table shows that 
the retail price equation is not an identity but it is 
closcly related to the market basket system. 

Consumer price index for all food. This equation 
is exogenous to the system but designed to be re­
cursively determined by the system. Initial attempts 
to relate the index to food at hOllle resulted in very 
low Durbin-Watson statistics, indicating potential first 
order positive autocorrelation. Utilizing the Cochrallc­
Orcult iterative trchnillue for first ordcr schemes, the 
TCPIF* equation was obtained. 1 

0 The acecptance of 
this equation was not wholly based upon the very 
aeceptable R2 and t values which wcre obtained in 
the adjusted equation. The validity of the p.<)uation 
was reinforced by comparison of the coefficient of 
the consumer price index for food at homc~ in the 
equation with its actual rdative importance ill the 
all-food price index. The actual weight in 1967 was 
0.788 while the regression eoeffieient is 0.780. The 
halance of thc ind~x (0.220) relates to food eatcn 
away from homc. The time trcnd remains signifieant 
in cxplaining the continued uptrend in food costs. 

10 0. Cochran£' and C. H. Orcutt. Application of Least­
Squarcs Rcgressions to Relationships Containing Auto-Corre­
lated Error Terms . .lour. Amer. Statis. Assoc., Vol. 44, pp. 
32-61, ] 949. 

Table L.-Food price composition: Relative weights for far.ll value and farm-retail spread by major product group, 1967 

Weights in retail cost, Wcights in BLS I Regression ecefficienls Item market basket food-al-homc index food-al-home equation I 
Livestock food products: 

Farm value ......... _............ . 0.29207 0.2253 
Farm-retail spread ................. . 0.26103 0.3656 

Total .......................... . 0.55310 0.5]5 0.5909 
 

Crop foods: 
Farm valu(' ...................... . 0.08886 0.1535 
Farm-relail spr('ad ................. . _______.~0~.3~1~1~83~____________________________~0~.2~7~58~____ 

Total ............. , ............ . 0.40069 0.413 
 0.4293 


Totallivcstock and c:rops .............. . 10.95379 '0.928 1.0202 
 

1 The balance of the retail cost is due to misecllancous products. 
 
'The balance of th£' CPI is composed of swceteners, beverages, and misccllancous products. 
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Appraisal of the Model Oyer the 
 
Historical Period, 1960-71 
 

The appraisal of the model for 1960-7.1 was based on 
estimates generated by using a Gauss-Seidel numerical 
techniquc_ 11 This technique yields results equivalent to 
the reduccd form estimatcs when dealing with a linear 
system. However, the major advantage is its greater 
flexibility in providing solutions for a nonlinear system 
of reduced form equations when it is difficult to derive 
the reduced form coefficients from the structural coeffi­
cients. In addition, it is readily adaptable to ehanges in the 
equations within the systcm. Actual valucs for all variables 
were provided to the equation system for the fourth quar­
ter of 1959, and earlier if required for the lag structure. 
Actual values for 1960-71 were provided only for exoge­
nom; and lagged exogenous variables. The system gener­
ated the values of the endogenous variables for 1960-7l. 
The statistics and graphs presented are the rcsults 
generated for the historical period covering 47 quarters. 

Variances. In table 2, two sets of variances and 
standard devialions for each of the dependent variables 
indicate the amount of variability in the estimates. The 
first set of variances mcasurcs the variaLility of the point 
estimatc from thc actual indexes and rcflects how well 
the model forecasts actual valucs for each variablc. The 
second set of variances reflects how well thc modcl 
forecasts the percentage changes from one quarter to the 
next. Although these variances are not completely 
independent, thcy do rellect the accuracy of the 
forecasts using different objectivcs. 

In general, the variancc!; arc relatively small; thosc for 
farm value of crop foods and farm-retail spread for live­
stock. products were the largest. The latter varia hies were 
two of the most volatile scries and acceptable structural 

1 1 For a discussion of the Gauss-Scidel method for linear 
systems, sec: V. N. Faddecva. Computational Methods of Linear 
Algebra. Dover, pp. 131-143, 1959. Translated by C. D. Bcnstev. 

equations for them were difficult to estimate. The 
varianccs on the final two key equations are very small. 

Graphs. Visual evidence of the goodness of fit over 
the historical period is contained in the graphs illus­
trating actual values and estimates generated by the 
model (figs. 2-7). As the previous statistics indicated, all 
the fits are good. The widest variationi'; oeeur in thc 
equations having the dependent variables with the largest 
variances and standard deviations. 

Appraisal of the Model as an Aid 
in Forecasting 

This model is not designed to be an entity unto itself 
whose forecasts are sacred. It is a supportive tool which 
should be used with other infonnation, with the 
realization that the forecasts generated by the model are 
only as good as the forecasts of the exogenous variables 
that are provided. Prediction interval tcsts-tests of thc 
predictive accuracy of the model for a period outside 
that on which the model is based-illustrate this point. 

One of the objectives of this study was to provide a 
model which could be utilized Loth conveniently and 
rapidly with the least confusion. Toward this end, the 
above set of equations has been transformed into the 
reduced form cquivalent. With the variahles defincd as in 
the "structural" system, thc reduced form system and 
the autorcgrcssivc equation are prescnted below. 

FVCt = 74.48797 + 0.09035 PROt + 0.10825 PRFt 

+ 0.25268PRVt + 0.56814DSQt 

+ 0.99486 DTQt - 6.91831 mvst 

- 4.6514] DW;!t + 0.24244 WFJllt 

+ 0.03125 FVCt- 1 - 0.05005 FVCt- 2 

- 0.00453 FVCt- 3 - 0.02493 FRSCt- 1 

- 0.33703 FRSCt- 2 

Table 2.-Variances of the fitted model 

Variable 
VarianCl'S 

Point estimates Percentage changl~ 
(indexes) estimates 

1... Standard deviations 

Point estimates Percentage change 
(indexes) estimates 

Farm value: 
Livestock food products ........ 
Crop foods ................... 

1.192 
3.502 

1.598 
4.139 

1.092 
1.871 

1.264 
2.034 

Farm-retail spreads: 
Livestock food products ....... 2.619 6.376 1.618 2.525
Crop foods ................. 0.722 1.106 0.850 1.052 


CPI for food at homl' .......... 0.389 0.508 
 0.623 0.713
CPI for all food ................. 0.548 0.308 0.740 0.555 
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FRSCt = 53.16963 - 0.01303 PROt - 0.01561 PRFt + 0.00035 FVCt- 3 + 0.00029 FRSCt- 1 

- 0.03644 PR Vt + 1.22337 J)SQt 

+ 2.14224 DTQ/ + 0.99762 DWSt 

+ 0.67073DWA t + 0.52204 WFMlt 

+ 0.06729 FVCt- 1 - 0.10778 FVCt- 2 

- 0.00975 FVCt- 3 + 0.00359 FRSCt_] 

+ 0.04860 FRSCt- 2 

21.35997 + 0.73436PRMt + 0.2B173PIWt 

+ 0.18350 PRPt + 0.00288PROt 

+ 0.00345PRFt + 0.00B06 PRVt 

- 1.0B850 DFQt + 0.11907 DSQt 

+ 0.20850 DTQt - 0.22063 DWSt 

- 0.]'1834 DWA t + 0.05081 WFMlt 

- 0.741621J4QI + 0.19058 Tt 

- 0.08BlO FVLt- 1 - 0.07632 FVL t­ 2 

+ 0.00655 FVCt- 1 - 0.01049 FVCt- 2 

- 0.00095 FVCt- 2 - 0.00080 FRSCt_] 

- 0.01075 FRSCt- 2 - 0.34756 WFMlt­ 1 

FRSLt = 6.64355 - 0.27061 PRM - 0.10382PRDt I 

0.06762fJRPt - 0.00/06 PIWt 

- 0.00127 PRFl - 0.00297 PRVl 

+ OAOU] DFQt - 0.043BB J)SQt 

- 0.07683 DTQt + 0.08130 Dfl/St 

+ 0.05466DJIlA t - 0.01872 WFil1J t 

+ 2.25749 D4Qt - 0.53923 Tt 

+ 0.268]() FVL t- -1 0.23232 J.'VL1 t- 2 

- 0.00241 FVCt- 1 + 0.00:387 FVCt­ 2 

+ 0.00396 FRSCt- 2 + 1.05798 WFMlt_] 

CPIF t = 29.25527 + 0.06652 Pltl1 t + 0.02552 PRD t 

+ 0.01662PRPt + 0.OJ054PROt 

+ 0.01262 PRFt + 0.02947 PRVt 

- 0.09859 DFQt + 0.43540 DSQt 

+ 0.76243 DTQt - 0.806BO DWSt 

0.54244D1I'A t + 0.18579 JIlFilJlt 

+ 0.65825 D4Qt - 0.09970 'i't 

+ 0.07819 FV£t-1 + 0.06774 FVIJt-2 

+ 0.02395 FVCt- 1 + 0.0:3836 FVCt- 2 

- 0.00347 FVCt- 3 - 0.00291 FRSCt- 1 

- 0.039:30 FRSCt- 2 + 0.30849 WFMlt- 1 

TCPlF; = 0.2913 + 0.7804 CPlFf + 0.40471'1' 

This syst(~m, when provided with foreeasts of the 
respective indexes of prices receiv(~d by farmer" and the 
wage rate in the food marketing industry, will yield: 
foreeasts of the endogenous variables through direr.;l 
substitution. The input forecasts an~ typieally provided 
by th(~ commodity speeialisLs. Thl! system is eurrently 
utilized on the remoLe access terminal (flAX) and has a 
running time of 10 minu Les to provide forecasLs covcring 
four quarters. The resulLs an~ (~qui\'al(~nt Lo tlw Causs­
Seidel solution sinet' the system is ('olllrJC),;pd of linear 
equations. The inlt!rehange of t(~ehniqu('s-reduced form 
and Causs-Seidel-should not he int(~rprt'led as anything 
but a preference for conveniencl' on the part of the 
authors and users of the program. 

Prediction-interval tests. Tlw prediction-interval test, 
bas(~d on the third quartcr of ] 971 as a sLarting poin t, is 
conducted for the fourth quarter of 1971 Hnd the first 
and second quarters of 197211sing a fulllllodel solution, 
1Ind using tlH: estimaLed lagg(~d endogenous variahles in 
one period as input into Lhe 1I10dei for later periods. 
Actual and preelieted point estimaLes anel perct!ntHgc 
chang(!S wen' compan~d (table 3). The variances of the 
(;1'1 for food aL hOITl!' and all food indicat!' nd1ltiv"ly good 
predielion-intervHI n'sults in spiLe of near-record in­
creases in mcal price:; and wages in food marketing 
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Tablc 3.-Prcdiction-interval tcst 

1971 IV 1972 I 1972 IIItem 1 I J Standard 
Actual I Prediction I Actual I Prediction -' Actual J Prediction J deviation 

Point predictions: 
 
Farm value: Index {I967= 100) 
 

FVL ....................... 
 U5.l 116.6 124.0 126.0 124.4 124.6 1.448FVC ....................... }]6.5 
 113.8 113.7 112.2 115.0 116.7 2.035 
 
FRSL ...................... 117.5 
 

Farm-retail sprcad: 

121.1 ] ]8.6 117.5 118.1 124.8 4.437FRSC ...................... 115.3 113.8 
 117.1 117.0 117.2 ]18.2 
 1.042 
 
CPI for food at home .............. 
 117.2 116.8 119.8 118.2 120.5 121.6 1.144CPI for all food .................. 119.4 
 119.2 121.6 120.7 
 122.6 123.7 0.829 
Percentage change predictions: 
 

Farm value: Ppreent 
 
FVL ....................... 
 0.392 1.653 7.658 8.031 0.323 -1.075 1.108FVC ....................... 
 0.971 -1.429 -2.428 -1.397 1.143 3.983 2.062 
 
FRSL ...................... 0.339 
 

Farm-retail spread: 

2.68'~ 0.936 -3.020 -0.522 6.321 4.760FRSC ...................... -2.270 -3.620 
 .1.508 2.827 0.085 
 1.03] 1.219 
 
CPI for food at home .............. 
 0.424 -3.620 2.303 1.232 0.584 2.875 ].356CI'I for all food .................. -0.167 
 -0.334 1.842 1.258 
 0.822 2.486 0.905 

Tablc 4.-Short-run impacts of quarterly changes . ­.. 

..:::.' 

Short-run impacts onl'ndog"nous variables 
expressed as changes in index (1967 =: 100)

Exogenous Magnitude
variable of change CPIF CPIF

FVI, FVC FRSL FRSC at all 
- home food 

Index of prices received 
 
for meat animals ................ 1 index point 
 

or 
 
Cattlc ...................... SO.386/cwl. 0.7344 0 -0.2706 0 0.0665 0.0519 
 

or 
 
HOb'S ....................... $0.646/cwl. 
 

Indl'x of prices received 
 
for dairy products ............... 
 1 index point 

or 0.2817 0 -0.1038 0 0.0255 0.0199 
 
Milk (wholesale) ............... SO.054/cwl. 
 

Index of prices received 
 
for poultry and eggs ........ .....
"­ 1 index point 
 

or 
 
Eggs ....................... $0.005/doz. 0.Hl35 0 -0.0676 0 0.0166 0.0129 
 

or 
 
Broilers...................... SO.OO6/pound 
 

Index of prices received 
 
for fruit ...................... I indcx point 
 

0.0034or 0.1082 -0.0013 -0.0]56 0.0126 0.0098 
 
Apples ...................... SO.002/pound 
 

Index of prices received 
 
for vegetables .................. 1 index point 
 

0.0081 0.2527or -0.0030 -0.0364 0.0295 0.0230 
 
Tomatoes .................... $0.152/ton 
 

Index of wages in food 
marketing industries .............. 1 ind.!x point 

0.0508 0.2424 -0.0187or 0.5220 0.1858 0.1.450 
Change in honrly wage . . . . . . . . . . ~ $0.025/hour 
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industries compared with the historical period of the most significant variables with regard to the consumer 
model. The sonwwhat atypical wage increases arc at­ price index (or food are price~ received by farme:rs for 
tributable to deferred pay raises. The remainder of the meal. animals and wages in the food marketing industry. 
variances are in line with the pattern shown by the tests For example, an increase of 39 cents per 100 pounds of 
of the fitted model over the historical period. beef cattle eauses an increase of 0.0719 in the consumer 

Although 1971-72 is not a very satisfactory period price index for food at home. An increase of 65 cents 
for testing thc model because of market distortions per 100 pounds in hogs yields the same result. Wages in 
causcd by the wage-price control program imposed on the food industry have an immediate impact of 0.2053 
August 15, 1971, the hicher estimates in the spread and for evcry increase of 2Y2 cents per hour. 
food price equations generated by the model tend to he The long-run impacts in tahle 5 show the amoLint by 
consistlmt with the consensus that prices were held down which the endogenous variables will he raised for a unit 
to some extent hy controls. change in the index after the change has worked 

Impact multipliers. The 0I1e-lluarter, or short-run, completely through the system. For example, if the 
impacts of the changes in the exogenous variables on the index of prices received for meat rose one unit and 
endogenous variables arc shown in table 4. All changes remained at thc new level, there would he a short-run 
are relatcd to a unit change in the exogenous variables impact of 0.0719 on I.he cpr for food at home. In the 
which arc in the form of indexes. Examples of individual next quarter, the Jaggcd farm value for livestock will 
price changes necessary to achieve these unit changes in influence the spread and also the cpr for food at horne 
the .indexes are provided and are based on SRS weights and the farm value for livestock. This process continues 
used in combining the prices to obtain the indexes. The until the levels of the endogenous variables an~ con-

Table 5.-Long-run impacls 

Long-run impacls on endogenous variables 
expressed as changes in index (1967 =100)Exogcnous Magnitude 

variablc of change CPIF CPIFFn FVC FRSL FRSC at at home 
home and away 

Index of prices received 
 
for meal animals ........ : ...... 1 index point 
 

or 
 
Cattle ..................... $0.386/cwl. 
 0.6317 0 0.04]9 0 0.1576 0.1230 

or ,Hogs ..................... $0.646/cwt. 
 

Index of pricI!s received 
 
for dairy products .............. 1 index point 
 

,:.3423 0 0.0160 0or 
 0.0605 0.0472 
Milk (wholesale) .............. $0.054/ewl. 
 

Index of prices received 
for poultry and eggs ............. 1 index poinl 

or 0.1578 0Eggs ...................... $0.005/doz. 
 0.0105 0 0.039·t 0.0307 

or 
 

Brc.ilers .................... $O.OOi'/pound 
 

Jndcx of prices received 
for fruil ..................... 1 index point 

or 0.0027 0.1130 0.U001 I -0.0225 0.0118 0.0092 
Apples 

& ••••••••••••••••••• SO.002/polllld 

Index of priel's rcceivI,d 
for vegetables ................. 1 indt,x poin I 

or 0.0063 0.2638 0.0003 -0.0525 0.0275 0.0215 
Tomatoes .................. $0.1 52/lon 

Index of wagl's in fOlld 
marketing industril's ............ 1 index point 

-0.2593 O.M52 5or 9073 0.4305 0.3359
0. ""1.
Change in hourly wagl' .......... $O.025/hour 
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sistent with the new farm price level. The long-run effect 
is the difference he tween the level hefore the increase 
and that after the increasl:. Although the endogenous 
variahle for the farm-retail spread for livestock food· 
declines in the first round, after four 11uarters it increases 
to a spread level consistent with the new farm price. In 
general, the long-run impacts are fully worked oUl in a 
comparatively short time, with thl: longest time lapse 
eovering ahoul four quarters. 

Conclusions and Forecasts for Last 
 
Two Quarters of 1972 
 

The model for forecasting consumer price indexes for 
food was constructpd to utilizl' information on farm 
level prices and food marketing wages to forecast the 
priel! level for food. To achieve this olijl'etive, the 
e<luation system utilized hoth recursive and simul­
taneous relationships 1.0 analytically descrilw the dif­
fen~neeH in the markets for crop foods and livestock 
food products. Since Ihis syst(!1lI contains exogenous 
cod'ficilmts with opposite signs in tIll: farlll vahw and 
farm-retail spread equations, it has sOllie lmilt-in stahi­
lizl-rs. If tIll' farlll value forecast is too high, there is 
increased downward pressure on the farm-retail spn~ad 
forecasts, and vice versa. This system [(-sull!; in a mod,,1 
whieh fon-casts the consumer price index for food at 

home and for all food with an aceeptahle del,l'fee of 
accuracy. 

Forecasts for the last two quarters of 1972, hased on 
forecasts of the exogenous variables as of.J uly ] 972, arc 
shown in table 6. Utilizing the actual values for the CPI 
for food categories for] 9721 and II, the modd forecast 
an anl1ual increase for 1972 of 4.8 percent in the 
consumer price indcx for food at home and 4.6 pereent 
in the COI1SUIlH:r price index for all food. The official 
fOfl!casts rdied heavily on this type of information bllt 
Wl'fI! tempered to some extent by judgment of com­
modity specialists and otlwrs in the Department of 
A!,l'ficultur(!. 

Table 6.-Forccasts of indexes for] 972 
(1967= JOO) 

Itt'1II Third quarter Fourth quarter 

Farm vall ... : 
FVL . . . . . . . . . . . . . . 132.7 125.9 
FVC . . . . . . . . . . . . . . 11.6.4 111.7 

Farm·r('tail spn'ad: 
FRSL . . . . . . . . . . . . . 12:U I:{O.B 
FItSC . . . . . . . . . . . . . 120.3 120.2 

CPI for rood at horne . . . . 123.5 124.2 
CPI for all rood . . . . . . . . 125.3 126.2 
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