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SUMMARY

A price-cutput model of the beef and pork s.ctors of the livestock meat
economy has been successfully constructed and its ability to reproduce price
and output decisions velidated on the basis of quarterly data of the 1955-
TO periocd.

By altering its structure, the model may be used in either of two
ways: 1) to project prices and ocutputs to future periods, and 2) to
simalate the results of the imposition of policy constraints over either
the historical or projection period. The model portrays economic activity
satisfactorily, providing the quarterly data of the historical period
are reproduced with acceptable accuracy. )

Since the model is recursive, the only data given it were the initial
conditions existing on and prior to July 1, 1955, with the exception of the
exogenous variables (population, income , corn price, etc.). Operating
characteristics were introduced as needed throughout the validation process
to negate error buildup and to improve estimates involving wnique
situations. The overall error of the validated model Ffor the 15-year
period is in the 2 to bL-percent range.

In general, the model may be used to simulate the effects of
structural change introduced into the model, changes in values of
exogenous variables, or changes in initial values of lagged endogenous
variables over the historical period. In addition, the model mey be
initialized as of the current date, say July 1, 197G, and projected to

any year desired.

Simulation of the economic activiiy of sectors of the livestock
industry, such as this model provides, is an economical procedure for
comparing alternatives in the design of public and private g-als.




A DYNAMIC PRICE-OUTPUT MODEL OF
THE BEEF AND PORK SECTORS

by Richard Crom
Marketing Economics Division
Beonomic Research Bervice

INTRODUCTION

Changes in market organization and technology have transformed the
U.S5. livestock-meat economy into a complex national network of rhysical
movements of livestock and meat, and flows of information in the vertical
coordination system. While certain regional adventages (and disadvantages)
in livestock production and slaughter are functions of climate and local
input availability, many other regional and national economic charascteristics
stem from institutional forces. While some of these institutional forces
mey be rooted in the regional and subregionsl markets of earlier days, many of
our contemporary institutions are national in scope, thereby giving
rise to a nationel livestock me. ket.

The maze of combinations of alternmative production, processing,and
distribution channels through which livestock and meat products find their
way from producer to consumer are interconnected within the national
market, but are still uniquely defined by local institutional characteristics.
The number of these coordinative combinations almost defies description.

But with today's communications network, a production and merketing decision
in one part of the economy makes an impact on all segments of the
livestock-meat economy.

Research efforts must be directed toward investigating the ei_oois
of one sector or portions of a sector upon the entire market for the
compodity. Recent advances in avtomatic data processing have made it
possible to construct rather large, comprehensive models of sectors of an
economy representing the aggregative price-output decisions znd informstion
feedback from the consumer to producer. Such s model, constructed to
represent the production and market activity of & commodity, can be
operated on a computer to simulate aggregate production and marketing
activity over several time periods.

Accordingly, the central objective of this research was to construct
a price-output model of the beef and pork sectors of the livestock mest
economy and to validate it by testing its ability to reproduce price and
output decisions of a recent historical period. The model can then be
used in two ways. First, the structure of the model can be altered or
policy constraints can be imposed and the results of this new structure
simulated over the historical period. Alternatively, the model may be
used to project prices and outputs in future periods. In this case, the
structure of the model may be altered and the resulting prices and outputs




compared with those of the base projection. The model presented here is
an extension of earlier work of the author under the guidance of

W.R. Maki (ll).&/ Bariier work of Maki in forecasting liwvestock prices and
basic livestock inventories is presented in two journal articles (}g, ;g).
Considerable price and output forecasting has heen undertaken throughout
the profession for some time (1, 2, 3, 6, 7, 8, 9, 15, 16). Hovever,

only a few attempts have been .wde 0 cast individual relationships into
an crdered framework where the output of one relationship becomes input to
others,

Basic Concepts and Definitions

The economic structure of the livestock meat economy can be
differentiated from its market structure., The economic structure, in
this study, refers to the relationshipe among such variabies as production,
consumption, and prices in a comprehensive system of interdependent
events. Market structure includes those attributes of an industry that
are related in a causal sense o market behavior or conduct: for example,
the number, size, and gecgraphical distribution of firms, the degree
of specialization or diversification, the economies of size, restrictions
to entry, and the guality of market informstion. The market structure,
which is largely a function of instibubtional forecesz, conditions the
economic structure. Therefore, the mmerical values estimated for the
parameters of the economic structure of a model over a particular period
are indeed conditioned by the market structure under which this economy
functioned. If market structure changed, as it did, over the period for
which functional relaticnships were fitted, then the economic structure
represents an average effect of the market structure of that period. This
aggregative model does not deal explicitly with market structure.

Variables are classified into three types in this report. Endogenous
variables are those whose values are determined within the model. Iagged
endogencus variables are endogenocus variables whose values are determined
by the medel in a prior time pericd or wvalues of the variables in periods
which existed prior to the start of the model development. Bxogenous
variables are those whose values are determined cutside the model.

Two types of relationships are contained in the model--identities
and functional relations. Identities specify an exact relationship between
variables with no error or disturbance term. A functional relation
is not necessarily exact, but typically is somewhat blurred by random
disturbances. TFuuctional relationships are further subdivided into
behavioral and technical relations. Technical relations are the relation-
ships between two fixed quantities; they are essentially engineering data.
Behavioral relations describe consequences of human behavior in deeision-
making.

i/ Underscored numbers in parentheses refer to the Selected
References, p.37-




A model is said to be recursive when each endogenous variable

in the model is solely a function of either lagged endogenocus variables,
exogenous variables, or both. If an endogenous variable of the current
time perlod is used as = predetermined variable in another behavior
relation of the ss.e time period, the recursive relationship cen be
maintained if the functions are ordered in the proper sequence. For
example, quantlilies may be determined as a function of lagged endogenous
and exogenous variables, and these estimated quantities may then become
predeternined endogencus variables in demand equations determining price.

similation is & process of conducting experiments ona model. The
oblect of simulation 1s to change the values of initial conditions,
exogencus varlables or the relationships embodied in the model, and then
to trace out the effect of these changes on the time path of the
endogenous variables. The simulated values of the endogenous wvariables
are then compared with the values generated in the validation run of the
model. The model is validated when it is able to reproduce the historical
Ltime paths of the endogenous variables with acceptable accuracy. The recursive
model of the heef and pork sectors of the livestock-meat economy presented
in this report is an extension of the earlier work reported by Maki and
Crom (11) but differs from the ecarlier model in three ways: First, the
calendar quarter of the year is chosen as the unit of time measurement as
opposed to the earlier semiannual model. The quarter presents a more
refined detailed description of temporal economic activity, yet it is long
enough to be free from fluctuations due to very short-run random events.
Secord, the structure of the beef sector is now further subdivided into
the cattle Ffeeding (fed beef) subsector and the remainder of the beef
subsector (nonfed beef subsector). Finelly, the model incorporates econcmic
events of the 1955-70 period; the earlier model was developed only
through 1964 .

A listing of all endogenous and exogenous variable names consistent
with the Fortran computer lenguage is presented in table 1.

ECONOMIC STRUCTURE OF THE BEEF AND PORK SECTORS

In developing the model, a basic economic structure was diagramed to
show the causal ordering of prices and outpuls throughout the livestock-meat
economy . This structure was essentially a set of hypotheses to be tested;
the acceptance of these hypotheses was based on the significance of these
variables in explaining functionally the dependent variables in question.
The final structure is presented in figure 1. The basic conceplt under-
lying this recursive economic structure was the time-honored cobweb
theorem. That is to say, components of per capite consumption were
estinmated and aggregated; this output was priced at the appropriate level;
derived demands were ¢stablished through margin relationships; and
subsequent production in light of these primary markel prices was then
determined, thus maintaining the recursiveness of the system,
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Table l.~-Description of vwmriables

Fortran Unit of
vayiable name . measure Description

Endogenous variables

1,000 head Othenl/ calves less than 1 year
old on hand Jan. 1.

1,000 head Other heifers 1-2 years old on
hand Jan. 1, not on feed.

1,000 head Other cows and heifers over
2 years old on hand Jan. 1.

1,000 head Commercial beef cow slaughter
(annual).

1,000 head Marketings of fed cattle, 39 States

pounds Average weight of cattle grading

Prime, Choice and Good at gelected
markets.

mil. 1b. (MFC; x AW’l‘Fj)

mil. 1b. Commercigl fed beef production,
carcass weight.

mil. 1b. Other (nonfed) commercial cattle
slaughter, liveweight.

mil. 1b. Gther (nonfed) commercial beef
production, carcass weight.

pounds Average weight of nonfed
commercial cattle slaughter.

mil. 1b. Beef imports, carcass weight.

mil, 1b. Beef exports, carcass weight,

pounds Per capita civilian consumption
of fed beef, carcass weight.

pounds Per capita civilian supply of
other {nonfed) beef for consumption,
carcass weight.

mil. 1b. Commercial hog slaughter,
liveweight.

mil. 1b. Commercial psrk productien,
carcass weight.
mil. 1b. Pork imports, carcass weight.

mil. 1b. Pork exports, carcass weight.

poundsg Per capita ciwvilian supply of pork
availeble for consumption.

1/ Other than dairy.
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Table l.--Description of variables--Continued

Fortran Unit of

varisble name measure Description

FRFBW 5 dollars Wholesale price per 100 1b. of
Choice=-grade beef carcasses.
Weighted aversge of prices at New
York, Chicago, Los Angeles, San
Francisco, and Seattle {ICL)

ERNFBJ dollars Price per 100 1b. of utility-grade
cow beef prices at New York City.

PRPWj dollars Weighted average of wheclesale
prices of individual pork products
at <Jhicago.

ESBj mil. 1b. Ending stocks of beef, carcass weight.

ESEB mil. 1bh. Ending stocks of pork, carcass weight.

PRFBLj dollars Weighted average price of Choice-
grade steers at 20 markets.

ERPLj dollars Weighted average price of barrcws
and gilts at 8 markets.

PRFCJ dollars Price per 1C0 1b. of Good-and
Choice~grade 500-800 1lb. feeder
steers at Cmaha.

SFj 1,000 head Sows farrowing (quarters are
Dec.-Feh., March-May, June-Aug.
and Sept.-Nov.)

PLJ 1,000 head Placements of cattle on feed in
39 States.

Exogenous variables

Hi3 1,000 head Dairy cows 2 years 014 and older
on hand Jan. L.

ESESj head Pigs saved per sow.

PRCJ dollars Price of No. 3 corn at Chicago.

XMITB mil, 1b. Military consumption of beef,

J carcass weightb.

XMILPj mil, 1b. Military consumpbtion of pork,
carcass weight.

CNj mil, ib. U.8. ecivilian population.

RNGEj units Index of range conditions in 17

Western states.




Fortran
variable name

Teble l.--Description of variables--Continued

Unit of
measure

Description

T,
]

DPHj

units
percent
dollars
dollars

dollars

Time (T=1 in 3rd quarter, 1955)

Ratio of commercial pork production
to commercial hog slaughter,

Per capita disposable personel
income.

Byproduct credit for beef, per

100G 1b., liveweight.

Byproduct credit for pork per 100
ib., liveweight




FIGURE 1

QUARTERLY MODEL OF BEEF AND PORK SECTORS OF THE LIVESTOCK-MEAT ECONOMY
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In figure 1, endogenous variables are depicted by circles while
exogenous variables are depicted as rectangles. Causal ordering is
indicated by the direction of the arrows. The lagging of values of
variebles are indicated by concentric cirecles. Current period values are
inside the center circle (heavy line). Rach succeeding concentric cirecle
depicts a time lag of one gquarter. The pie at the bottom of the figure
contains the Junuary 1 inventory structure; here, each eoncentric circle
depicts a time lag of 1 year.

Beoef Cattle Sector

Beef calves on hand January 1 are determined from the calf-crop
(derived from the beef cow inventory the previous year) and the aversge
annual feeder cattle price. The inventory of beef heifers for herd
replacement (not those on feed) which makes up the future input to cow
inventories depends on the number of beef calves on hand a year earlier and
the feeder cattle price. Beef cow slaughter throughout the previous year
is determined by the number of beef cows slaughtered from previous
inventories and the feeder cattle price. The mmber of beef cows on
hand January 1 is then a function of the previous year's inventory plus
inputs from heifers on hand the previous year minus the outflow of cows in
the inventory through cow slaughter.

In the fed beef subsector, the fed cattle marketed any quarter is
determined by the placements of cattle on feed in previous quarters. These
cattle form the basis of commercial slaughter of fed cattle. Commercial
slaughter of fed cattle on a liveweight basis is, of course, affected by
the average weight of fed cattle slaughtered, which, in turn, depends
to some extent on the beef-corn ratio at the time the cattle were placed
on feed (indicated here as a two-quarter lag). The beef-corn ratio plays
an Important role in determining the feeding program and the weight of
cattle put on feed. Milltary consumption is then subtracted from fed
beef production and the remaining quantity converted to a per capita con-
sumption basis. The wholesale price of fed beef is considered to be a
function of per capita consumpbtion, per capita consumer income, the per
capita supply of nonfed beef available, and a trend term representing
& shift in consumer demand. Cattle prices, on a liveweight basis at
primary markets, are subsequently derived from the wholesale price and
the byproduct value (considered exogenous to this study). Feeder cattle
prices are subsequently determined by fed cattle prices, but are also
conditioned by earlier feeder cattle price levels which form part of the
gross feeding margin realized from cattle just sold. Finally, placements
in the next period are drawn from inventories of feeder cattle on hand
January 1 subject to changes in feeder cattle and corn prices.

In the nonfed subsector of the beef economy, commercial slaughter
on a liveweight basis depends on both beef cow slaughter and dairy cow cull.




In addition to cow cull, this slaughter is affected by the status of range
conditions in the Western States {indicating the carrying capacity of the
range)}, corn prices (representing the cost of feed inputs), feeder cattle
prices, and average weights. In addition to seasonal variation, average
weights of nonfed cattle have shown an upward trend over +time. Foreign
trade is hypothesized to take place primsrily in the nonfed beef sector.
Both imports and exports are shown to be functions of previous values of
nonfed beef supplies and wholesale prices. The per capita supply available
for consumption is then determined as a summation of nonfed production,
nilitary consumption, imports, exports, and beginning stocks divided by
civilian population. Ending stocks are still included in supply inasmuch
as they theoretically could be consumed at a price. The wholesale price

is then determined as a function of per capita nonfed beef gupply, per
capita supply, and per capita fed beef consumption (supply). Exogenous
variables determining wholesale prices of nonfed beef are time (representing
shifts in consumer tastes) and income. Ending stocks are determined
simultaneously with the wholesale prices.

Pork Sector

The pork sector differs from the beef sector in that January 1
inventories are not reported for breeding stock. The inventory is
represented by the number of sows farrowing. Farrowings are wholly a
function of lagged variables. The previcus period's sow farrowings are
adjusted by the corn-hog ratio existing at breeding time. Commercial
hog slaughter is a function of lagged values of sows farrowing and pigs
saved per sow, and & lagged corn-hog ratio. Pork imports and exports,
although minor, are hypothesized as functions of the wholesale pork price
and earlier per capita supply. Imports, exports, and ending stock minus
wilitary consumption are added to domestic pork production to determine
ber caplta supply for consumption. This becomes an initial input into
the price equation along with per capita supplies of nonfed beef,
consumer income, and a trend term as proxy for consumer taste. Ending
stocks are determined simultaneously with pork price, as in the case of
beef'. Finally, live hog prices are a function of the wholesale price and
the byproduct credit.

ESTIMATION OF BASIC BEHAVICRAL: RETATTONSHIPS

The basic functional relationships embodied in the model were

estimated initially by ordinary least-squares procedures. In general,
the data used for estimating the least-squares relationships covered

the 1955-66 period; relationships for which different time pericds were
used are indicated individually. In choosing among alternative behavioral
relations, the selection was generally made on the basis of ability to
explain variance (R®) and the level of significance of the coefficients.




In general, coefficients were accepbed if they were of the right econcmic
sign and if they were significantly different from zero at the 10-percent
level.However, some relationships were used vhere significance occurred only
at the 25-percent level. When a set of seasonsl dummy variables was used,
the entire set of coefficients was employed regardless of their individual
significance.

Marketings, Commercial Slaughter, and Meat Production

Functions estimated for domestic production are presented individually
for the fed beef subsector, the nonfed beef subsector, and the hog sector.
After seversl different formulations had been tried, it was decided to
estimate domestic production of meat on a carcass welight basis.

Fed beef subsector: Marketings of fed catile from feedlots in the
United States {39 States) were estimated in 1,000-head units. The average
weight of fed cattle was subsequently estimated with the product of weight
and head indicating commercial slaughter of fed beef (liveweight equivalent);
the last term is an identity. Tnaswmuch as the original data development
involved the assumption of a 60-percent dressing percentage for all fed
beef, liveweight commercial slaughter was converted tc a carcass weight
basis using the coefficient of 0.6.

Marketings of fed beef cattle in the United States were estimated
separately for each quarter because the explanatory variable used involved
differing time lags. The quarterly marketing functions {equations 1-b)
were developed from data on placements and marketings from mid-1957
through mid-1968.

MFCly = 514.0 + 0.3748 PL(E 1, 2, 3)4_4 (1)
' (0.008)

MFC2; = -LB1.0 + 0.3340 PLK 3, Wy + 1) (2)
(0.016)

676.0 + 0.5426 PL{S 1, 2)¢
(0.022) ;

501.0 + 0.3441 P 1, 2, 3)4
{0.011)




In each case, 11 observations were involved. In the first gquarter
of the year, marketings of fed cattle were a function of cattle placed on
feed the first three quarters of the previous year. TInitially, placements
from each quarter were used as separate explanatory variables, but owing
to high intercorrelation, the three variables were summed into one
explanatory variable. Althcough several different combinations of lagged
quarters ware tried, the combination used explained the highest percentage
of the variance in the dependent varieble. This average lag in the time
span of the explanatory variable indicates the approximate length of time
on feed. BEconomic indicators of lagged steer prices and beef-corn ratiocs
were not considered significant.

Marketings in the second quarter (equation 2) employ an average
two-quarter lag in placements, while the third-guarter marketings are best
estimated by considering only placements of the previous two quarters.
Evidently, the bulk of variation in third-quarter marketings comes from
variations of placements in the first two quarters of the year. This
seems logical because fed cattle marketed during the summer are usually
placed on feed to shorten the feeding period.

Merketings in the fourth guarter (equation L) employ the same place-
ments variable as used in the first guarter of the year. Again, variation
in placements in this period is evidently most significantly associated
with variations in marketings during the fourth quarter.

Functions for estimating the average weight of fed cattle employ
a lagged dependent variable relationship (equations 5-8).

AWTFly = -204.0 + 1.1362 AWTFh, , + 3.64 (PRFBI3/PRC3). .
(0.251) (2.32)

271.0 + 0.6958 AWIFL, + 2.24 (PRFBIL/FRCH), .
(0.122) (1.13)

280.0 + 0.6599 AWTF?

+ 2.84  (FRFBL1/FRC1),
(0.170)

Y (1.35)

478.0 + 0.530% AWIF3_ + 1.61 (PRFBI2/PRC2)y
{0.174) (.186)




The velues of the dependent variable in the previous quarter is
adjusted by the wvalue of the beefw-corn ratic two quarters earlier. This
beef-corn ratio was the one existing at the time most of the cattle were
placed on feed. Feeding programs are planned to carry cattle to heavier
welghts when the ratio is high at the time cattle are put into feedlots;
conversely, low beef-corn ratios encourage & lighter weight feeding program.
The coefficient of the lagged dependent variable is greater or less than
unity as the average seasonal pattern over the historical period changed.

In other words, during the 1957-68 period average welghts in the first
quarter increased over those in the fourth quarter. Still, the average

welght in the second quarter was usually lighter than the average weight
in the first gquarter.

Nonfed beef subsector: Commercial slaughter (marketings) of cattle
not on feed includes all other cattle slaughtered. This variable was
estimated on & liveweight basis with the average welght of nonfed cattle
being one of the explanatory variables. In developing the function, the
average cull rate of dairy cows and the seasonally adjusted average cull
rate of beef cows was used to delete this cow cull from nonfed cattle
slaughter. The residual was then estimated as a function of the other
variable, and the results were then recombined into one function. Thus,
the residual nonfed caittle slaughter is a function of the corn price and
feeder cattle price lagged one guarter, conditions of ranges in the

Western States, the average weight of nonfed marketings, and seasonal
adjustment factors.

MNFC( 3)4 = =T70.27 + 0.0625 HL3y + {J) ¥HP3, + 1568.51 PRC

(%05.67) (3-1)%

-84.9651 ERTC, .. + 24,05 RNGE, .,k - 0.3942 AWINF,
(12.123) D (gladsy (D)6 T (57500 (3)

~208.81 W1 - 146.34 w2 -~ 318.89 W3

0.0389 j 0.0490
0.0370 j 0.0430
—.1870

The function for estimating the average weight of nonfed cattle is:

AWTNF(j)t = 915.0 + 0.783 T(_)t - 141 WL - 21.65 W2 - 19.40 W3 (10)
(0.133) \J (k.77) (b 77) (4.77)

R° = 64




Although many economic variables and production variables were
considered, the average weight of nonfed cattle appeared to be best
explained as a function of a trend term and seasonal factors. Equation 1l,
an identity, indicetes that the dressing percentage of nonfed cattile varied
only seasonally.

DPNFB( 5, = 0.512 W1 + 0.52k W2 + 0.526 W3 + 0.511 Wk (11)

Dresscnat coefficients were somewhat higher during the spring and
summer when catile are in hetier fiesh.

Hog sector: Commercial hog slaughter {equation 12) was also
estimated on a liveweight basis.

CHS/sy. = -B145.98 + 0.5273 SF¢, + 0.1721 SF

t -2)t j -
(3) (670358) BN W onogy  (373)%

-54 .0487 PRPL - 719.5827 FRC

(12.439) (3-1)t (32 .422) {j-1)t

+1168.7608 PSPS,.
(308.0710)  (972) e .
RS = 0.87

Commercial slaughter is a function of pigs produced from sows
farrowing two and three guarters previously. The coefficient on the
sows farrowing variable lagged three guarters is approximately one-third
the size of the coefficient on the sows farrowing variable lagged two
quarters. The lower value of this coefficient is probably due to the
fact that the three-quarter lag in the explanatory variable estimates
slaughter coming from cull sows plus a few hogs which took an above average
time to finish. Hog slaughter estimated by sow farrowings lagged two
quarters represents most of the barrow and gilt slaughter.

The hog-corn price relationship is divided into the separate effects
of the hog price lagged one guarter and the corn price lagged one quarter
rather than the more conventional ratio of hog-to-corn price. In this
relationship, the magnitude of the coefficient on the corn price is
approximately 10 times larger than the coefficient on the hog price
variable bpecause of the relationship of the magnitude of the mean values
of these two variables. Both variables carry a negative sign. An increase
in the price of corn reduces slaughter weights the next perlod as production
costs are raised. An increase (decrease) in the hog price increases
(decreases) gilt retention and also affects sow cull. '




Pigs saved per sow enters into the commercial slaughter relationship
because this function needs a variable bo indicate productivity per sow.
In developing the model, pigs saved per sow is treated as an EXOgenous
variable; in a projection period it can be estimated using a function of the
form ¥ = aeP%. This function is easily estimated in natawral logerithms:

In PSPS(.), = 1.93641 + 0.0013 T {13)
Jov (0.00012)

R® = 0.68

While developing the model, this coefficient was considered as an
exegenous varisble and reported data were used. The relationship presented
in natural logarithms could be used in a projections period: :

in DPH(j)t = 4.02091 +(0.00226)T (1k)
0.00018

R2 = 0.80

The dressing percentage of hogs, which is used to convert commercial

hog slaughter to pork production on a carcess weight basis, follows the
same functional form as pigs saved per sow.

Jmports and Exports

Imports and exports of beef are not separated into fed and nonfed beef
components under the assumption that sbout all foreign trade in beef is of
& quality grade less than "Geod." A considerable portion of our beef
exports does consist of fed beef going to foreign markets patronized by
American nationals. However, given the rather small magnitude of this
variable, it is expedient to compute it as a nonfed item. Imports and
exports of pork are of a considerably less magnitude than imports of beef.
Nonetheless, it is necessary to include them as part of the total supply
picture. Moreover, the volume of pork imports has been inecreasing in
recent years.

Imports of beef {equation 15) are estimated as a function of the
average price of commercial cow beef during the previous two quarters
and the average per cepita supply of nonfed beef in the past two quarters.

1y = TEL.3k - 172.00 3.3k 1y * | .
Pl = R e s TG T FR 2, )/20) - (9)

)/2.0)

-37.585 { (PNFBS,. _ + PNFBS, .
(3-1)t (3-2)t 22 - 0.6

(15.52)

1k




The price variable carries the wrong economic sign. However, since
1t was not a stetistically significant varieble, its sign was ot of great
concern. The variable was left in the equetion as opposed to a less
satisfactory procedure of incorporating it in the intercept at its average
value. The lagged supply variable is consistent in its negative effect
on imports. As domestic production of nonfed beef increases, importers
are signaled to decrease their orders for imported products. The Jduumy
varisble, W, has a value of 1 for 1955 through the first quarter of 1958.
Beef imports were at a considerably lower level daring this time and suddenly
shifted upward as the rapid rise in demand for fed beef reduced the available
supply of nonfed products.

Exports of beef were considered a funetion of the same varisbles as
imports:

XB(s)g = -0.65 -1.86W -0.686 ( {PRWFB +PRNFB }/2.0) (16)

(3.36) (0.37) (3-1)t (5-2)t

B3 LG T e

)/2.0)

R® = 0.145

In this case, the signs associated with the coefficients are consistent
with economic logic. When the lagged wholesale price of beef increases,
the supply of beef available for export falls as the profitability of
exporting is reduced. Conversely, an increase in the supply of domestic
beef increases the amount which can be exported.

Imports and exports of pork are estimated as a function of similar
varigbles--the average two-quarter lagged price of vholesale pork products,
the per capita supply of pork lagged one quarter, apd & trend term. In
these functions (equations 17 and 18), the positive coefficient on the
lagged price indicates that, as domestic price increases, imports of pork
stimalate increased orders while high domestic prices reduce the amount of
pork supplied for export.

+ FRPW

IP(5)4 = -92.56 + 1.916 {{FRFW V/2.0) (17)

(0.36) (j—l)t (3-2)13

0.928 T/ 2.605 PCPS,.
(o30y e T TEyT G-




XP(5)¢ = -2.40 -0.18  ( (PRPw<j_l)t + PRPW(j_g)t)/Q-O) (18)

(0.56)
+0.285 T3} + 2.85 PCPS, | - 6.4k W1
(0.11) €) (2.10) (-1t (5.30)
-7.48 W2 - 10.18 W3
(5.03)  (3.94) o
R” = 0.35

The positive sign on the trend term in both equations indicates a
temporal increass in foreign trade in pork. The positive sign on the
lagged domestic supply of pork in the export equation indicates that
larger domestic production stimulates pork exports. The positive sign on
the import function, although statistically significant, appears to be
contrary to economic reasoning. This lagged positive value may be associated
with a rather high intercorrelation with the price variable or it may be
associated with e trend in both variebles. The set of dummy variesbles on
the export function indicates a statistically significant smount of seasonal
variation, especially in the third quarter.

Per Capita Supply Available for Consumption

Per capita supply aveilable for consumption is equivalent to per capita
consumption with the exception that ending stocks have not been excluded.
Theoretically, a price exists which will clear the market of all products
offered for sale including stocks. Therefore, ending stocks and price are
jointly determined (see discussion pp. 17-19 ') from the entire supply
available.

In the case of fed beef supplies, the per capita supply available for
consumption is considered identically equal to per capita consumption in
that an explicit assumption is made that stocks of fed beef consist only
of those in the consumer distribution "pipeline.” Therefore, the term
"per capita consumption" is used for fed beef in the model. Equation i9
shows per capita fed beef consumption as identically equal to fed beef
production minus S0 percent of military consumption. Military consumption
of beel is assumed to be divided equally between fed and nonfed beef products.

A per capita figure is derived by dividing total quantity by
civilian population.

PCFEC ()¢ = (BPF(j)t - 0.5 MILB(j)t)/CN(j)t (19)
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PNFBS(j)t = { (ESB(j"l}t + BPNF(j)t + IB(j)t - XB(j)t {20)

-0-5 MILB(5))/CN(3)¢
PCPS(3)q = (ESP(j_l)t + PP(j)t + IP(j)t - XP(j)t - MILP(j)t)/CN(j)t (21}

Alternatively, the per capita supply of nonfed beef available for
consunption is equivalent to the beginning stocks of the periocd (ending
stocks of the previous quarter) plus domestic production and imports,
minus axports and 50 percent of military consumption. This guantity is
again divided by civilian population to achieve a per capita basis.

The per capite supply of pork available for consumption considers

the same variables as in the case of nonfed beef. Of course, all military
consumption is excluded from this relation.

Wholesale Market Demand and Ending Sbocksz

The wholesale rather than the retail market is chosen as the appropriate
pricing level. Consumers patronizing retail stores are price takers znd
guantity adjusters; their demand is refiected through the gquantities
they purchase. Since the buyers representing retail distribution
organizations bargain with salesmen representing meat packers and meat
processors, the wholesale market level probably represents a true interaction
of supply and demand forces in a bargeining sense.

In the preceding section, Jjolint determination of prices and ending
stock was discussed. Therefore, a simultaneous system of five Just-
identified egquations (22—26, or appendix B) was developed. The endogenous
varisbles are the wholesale price of fed beef, the wholesale price of
commercial cow beef, the composite wholesale pork price, ending stocks c.
beef, and ending stocks of pork. The per capita supplies available for
consumption of fed beef, nonfed beef, and pork enter into the system as
predetermined endogenous variables along with the exogencus variables of
income and a trend term representing consumer taste. An additional set of
dunmry variables was employed to differentiate between seasons of the year
by shifting the value of the constant term. The structural eguations
Zerived from the reduced form system are presented in appendix B. These
roefficients may be useful in deriving direct and cross price and income
elasticities. The estimating equations for prices and ending slocks presented
here are the reduced form system omitting certain insignificant variables.
The per capita supply of pork was cnitted from the fed beef price equation
and the per capita supply of fed beef was omitted from the other itwo price
equations. These variables were omitted either because of a rather low
significance in a statistical sense or because of a sign different from that
expected from economic theory.
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In obtairing the initial least-squares fit, income, ceonsumption
of fed beef, and ending stocks of beef were used in deviation-from-trend
form., This eliminated the problem of high intercorreiation with the trend
term. The trends were then reincorporated into the coefficients after the
initial fit by least squares. Thus, a standard error cannot be reported
for rhe trend term.

Price of fed beef carcasses, commercial cow beef carcasses, and
value of wholesale pork products: The wholesale prices of these three
products are estimated by equations 22, 23, and 24. They are estimated as
functions of the predetermined per capita supplies available for consumption,
income, trend (representing long-time consumer demand), and seasonal
intercept shifters.

PRFBW¢:yp = 68.30 - 3.3237 PCFBC,... - 3.1563 PNFBS
je £ X
( (0.405) (e 6371 (3t

+ 0.02253 Y¢jy, + 0.1106 T - 0.94 Wl

(0.005) (1t 595y

-« 0.21L W2 + 3.06 W3
(0.83)  (0.68)

R2 = (.83

PRNFB, . = 81.54 - 4.4403 PNFRS,. - 1.16%98 ©PCPS, .
(3¢ (0.499) (It 5.275) (3¢

+0.01112 Y(4y, - 0.2363 T,.y, - 6.61 Wl
(0.007) () (3 (1.11)

- 3.94 W2 + 0.53 W3
(1.05)  (1.16)

R2 = 0.80

PREW .y = 49.36 - 0.9945 PNFBS,.. - 3.3264 PCPS .
(e (0.445) (Dt ol24sy (D

+ 0.03727 Y(jyp - 0.6021 T,.y, - 2.76 Wl
(0.006) (3 (3) (1.00)

- 4.94 W2 - 4.61 W3
(0.94)  (1.03)




The high degree of price flexibility, particularly on the own-price
supply relation, is interesting. An increase in the per capita supply
of nonfed beef appears to have an almost equal effect as an increase or
decregse in the per capita consumption (supply) of fed beef on the Ghoice-
grade carcass price. The wholesale price of pork products seems to be
influenced more by consumer incomes than are the beef prices. This income
effect is estimated after allowing for long-term shifts in consumer tastes
(which are positive in the case of fed beef and negative in the case of
manufacturing beef and pork products).

Ending stocks of beef and pork: Functions estimating ending
stocks are shown in equations 25 and 26.

ESB(j)t = -430.82 + 26.26 PCFBC + 17.91 PNFBS (25)

(7.43) e (4.99) (e

+10.27 BCPS iy, - 0.0115 Y .y, - 0.7872 T,

Gggy T glorey (DT (e

- 28.0 Wi - 46.7 W2 - 39.6 W3
(16.2)  (14.4)  (14.1)

2
R = 0.80
ESP,.\. = -852.9] + 19.20 PCFBC, ... + 18.56 PNFBS (26)
t .
(0 (8.33) (% 45,50 (3)e
+ 42.50 PCPS,.\, - 0.0010 Y, .. - 3.37 T,
t -
Goosy  E colossy e (e
4 111.2 W1 + 120.4 W2 + 5.0 W3
(15.91) (16.17)  (15.78)
2
R = 0.95

Income appears in these equations because it is part of the reduced
form system. Ite effect is minimal and the statistical significance is
inconsequential. A price increase for any of the three commodities
results in an increase in stock. The negative coefficient on the trend
term indicates that there is a decline in stocks over time, probably due to
efficiencies in the "pipeline.' Inding stocks of pork also exhibit
considerably more seasonal fluctuation than ending stocks of beef. This
probably stems from a need to store certain pork products for consumption
which differs from seascnal production.
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Primary Market Demand

The prices of Choice-grade steers, barrows and gilts, and feeder
steers are considered in this subsection, which might also be called a
section on margin relations. The functions are estimated statistically;
however, these prices could be derived by subtracting a marketing margin
from the liveweight equivalent of the wholesale price,

Prices of Choice steers and barrows and gilts: The estimating
equations for live animal prices are:

PRFEBL, - = =-4,51 + 0.6393 PRFRW, . 4+ 0.8018 BPCEB
t -
(3) (0.020) (e ¢0.233) (3t

R2

PRPL(j)t = -7.69 + 0.4864 PRW + 1.1967 BECP

(0.026) (3) (0.304) (e

R? = 0.98

The price of Choice steers at 20 major terminal markets and the
Price of barrows and gilts at eight markets are estimated as functions
of the wholesale prices and the national estimate of the byproduct credit.
The byproduct credit is taken as an exogenous variable because byproduct

prices are determined in a large part by exogenous demand factors (e.g.,
the demand for shoes).

Feeder animal prices: Individual functions for each guarter were
estimated for feeder steer prices (Good and Choice 500-800 pound steers
are used as & specific quality level). These equations were estimated
by quarters since range conditions are not used in the winter (first)
quarter and, additionally, the coefficient on the Choice steer price
varies by a substantial amount between quarters. The feeder steer price
(equations 29-32) is estimated as a function of the Choice steer price,

the range conditions where applicable, and a gress price margin on steers
just marketed.

PRFC, = -5.33 + 1.4322 PRFBL. - 0.2329 ADM
1e
1 (0.134) e (0.070)




-15.64 + 1.4540 PRFBL,, - 0.2729 APMZE + 0.1534 RNGE (30)

(0.137) {0.049) (0.083) 2

.

R = 0.97

= -23.74 + 1.7175 PRFBL3t

+ 0.1649 RNGE,_ -0.3104 APM (31)
(0.213) (0.080) (0.066)

3t

2
R = 0.94

PRFC&t = -13.79 + 1.4215 PRFBLQE + 0.110 RNGE({_t
(0.165) (0.059) (0.067)

- 0.2432 API*‘E&t (32)

R? = 0.95

The gross price margin (APM) is calculated as an identity weighting
the current selling price of Choice steers and the price of feeder animals
lagged two quarters. This gross price margin accounts for the 400-pound
gain that would be put on & hypothetical 650-pound feeder steer during
an average feeding period.

yp = 2. .y, - 1.625 P
ARM(jy, = 2.625 PRFBL . - 1.625 PRFC

(3-2¢

The coefficient on the Choice steer price is greater than 1.0,
indicating the capitalization of the value of the initial weight of the
feeder animal values at the price of the finished product into the
feeder price. The coefficient on range conditioms is positive,
indicating that as range conditions improve the rancher is in a better
bargaining position to hold his cattle for a higher price. The
negative sign on the price margin indicates that it functions essentially
as an adjusting factor which can be interpreted to mean that, if the
price margin is good, feeders tend to expact a less favorable situation
to exist in the next feeding pericd because more people probably will
be feeding cattle. Alternatively, & resulting poor price margin may be
interpreted as an expectation of better profits for the next batch of
cattle,

Supply Response and Livestock Inventories

The Ffeedback of prices into subsequent production decisions,
which preserves the recursiveness of the system, comes in the
following set of production equations. Once the production decision is
made and breeding stock is retained, subsequent production and slaughter
of livestock is only a matter of the biologic gestation period and feeding
process. Supply response in the hog sector can be measured only in terms




of sows farrowing, because a January 1l inventory of breeding stock is no
longer reported. 1In the case of fed cattle, supply response is measured in
terms of placements of cattle on feed. Total supply response in the entire
beef cattle sector is measured in tevms of the January 1 inventory of
breeding stock,

Sows farrowing: The estimating equation employs & lagged dependent
variable relationship augmented by the year-to-year change in the dependent
variable during the previcus quarter:

S = -82,67 + 0.8976 45,175  PRPL,, 34
«317.48 FPRCy . + 0.3354 SF/. -~ 0.3354 8F/ .
(216.9)  (IBIE T (GYgy T (ITLE T AP (6-1)
32 = 0.95

This relationship makes use of the serial correlation in the
data. The economic explanatory variable of hog price and corn price
explains about two-thirds of the variance in sows farrowing. Obviously,
an increase in hog prices leads to an increase in sows farrowing, whereas
an increase in feed prices (represented by the price of corn) leads to
a reduction in sows farrowing. The combination of lagged values of the
dependent variables is simply mechanical and represents no economic response.
Numerous other economic variables were tested, but none were found that
reduced the unexplained variance by a significant amount over and above
the hog-corn ratio.

Cattle: Placements of cattle on feed in 39 States are estimated
separately by quarter using equations 35-38.

PLyy = =5539.0 + 0.2488 H23,_y + 86.20  (PRFBLy./PRC;,) (35)
{0.020) (32.21)
R? = 0.98
PLyy = -5233.0 + 0.24%0 H21_ + 96.61 PRFBL,, (36)
(0.018) (25.99)
R® = 0.98
PL3¢ = -4589.0 + 0.3011 H2I, + 75.14  (PRFBLy./PRC3.) (37)
(0.019) (48.88)
2
R = 0.98
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PL,, = -3638.0 -+ 0.2728 H23,_ + 97.83 (PRFBL, /PRC, )
he €0.020) (33.75) Gl AL

2
R = 0.98

These equations are estimated separately for each gquarter because
different lagged inventory variables are employed for each quarter. 1In the
first and fourth quarters, the appropriate lagged value of the beef cow
inventory is used as the major explanatory variable. Here, the beef cow
inventory acts as a proxy for the beef calf crop. This inventory relation
is subsequently conditioned by the current beef-corn ratio. In the spring
and summer quarters, the lagged inventory relation is the January 1 number
of calves less than l-year old, Io these seasons of the year, placements
come from older cattle as oppesed to cglf placements. Again the beef-corn
ratio is employed in the summer quaxrter. However, the steer price alone
yielded a better estimate in the secound quarter than did the beef-corn ratio.

January 1 beef cattle inventories: The yearend ioventory of beef
calves less than 1 year of age is based on the current year's calf crop
using the previous yearend beef cow inventory as an indicator of calves
born:

121, = -5632.0 + 0.8888 23 _; + 0.5968 A 23,
(0.034) (0.211) '

+121.22 PRFCA,_§
(49.49)

2
R = 0.99

The calf inventery alsc increases or decreases with the rate of
change in the beef-cow inventory {the second difference of beef-cow
numbers) and the annual zverage feeder calf price. As feeder prices
increase, more calves are either retained for feeding or for the breeding
herd.

The January 1 inventory of beef heifers 1-2 years oid is based on
the previous January 1 calf inventory, but varies directly with the
annual average feeder price:

H22R, = -117.60 + 0.27791 H21_ , + 57.5855 PRFCA, , + B0G.74 W
{0.006) (5.93) (71.95)

R? = 0,99

Replacements for the herd are increased as prices rise. A dummy
variable (W) was used in 1953 to improve the general fit of the equation.




Commerciai beef cow slaughter during the year was developed in a
twowstep procedure:

CBCSy = 536.0 +{0.1670 ) H23, - 1.0636 /2 EE3, - 39,30  PRECA (41)
‘{o.li;eg} (0.104) {(eh.97)

+0.8412 wA-E H23,

(0.195) 5
R = 0095

An average cull rate of 0.167 from the January L beef-cow inventory
was subtracted from total cow slaughter from 1955 through 1960 and an
average cull of 0,1428 was subtracted thereafter. Inspection of the data
revesled a shift in the average cull rate after 1960. The residual
slaughter (a positive or negative quantity) was then estimated as a funchion
of the second difference of the beef-cow inventory and the current year's
feeder price. The inverse variation of this residual with the rate of
change in the inventory is logical. A4 cow cull greater than average oceurs
when the inventory is increasing at a decreasing rate (a negative second
difference). On the other hand, the cow cull will be below average when the
inventory is being built at an increasing rate {a positive second difference).
Finally, cow cull is reduced somevhat as feeder calf prices increase, The
dummy variable W takes on a value of 1.0 when the anmual average feeder
price exceeds $28.00.

Given the estimates of heifer replacement and beef-cow slaughter,
the January 1 beef-cow inventory may be estimated as an identity. A
h_percent death loss is assumed on the beginming inventory.

H23y = 0.96 H23y 5 + H22Ry_; - COBCSi.g

EMPTRICAL DEVELOPMENT OF THE MODEL

The quarterly estimating equations and identities outlined in the
previous section were incorporated into a computer brogram using the
Fortran IV computer language. These eguations were ordered to maintain
the recursive mechanism of the system. The program commences by
estimating relationships for the third quarter followed by the fourth
quarter, the Jamuary 1 inventory estimates, the first guarter, and completes
l-year's estimates with the second quarter. The progranm was writien to
commence as of a July 1 "third quarter” so that the most recent January 1
inventory estimate available in nid-February would enber into the
relationships as available data. In fact, many livestock production
decisions are made during the summer months with ensuing production
activity carried out during the fall, winter, and spring.

In developing the model, an initial computer run was made commencing
with the values of lagged cndogenous variables as of July 1, 1955, The model
was operated over a 1l3-year period to June 30, 1968. Throughout these 13
enmual iterations over four quarters, the output of one period
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becomes the lagged endogenous values of the next pericd. Exogenous
variables as described in tables 10=-12 of appendix A are available for each
time periocd.

The completed price-output computer model is shown In appendix D.
The development of the model, including the addition of numercus operating
rules, is discussed in subseguent sections. Still, the reader might with
to glance at the model at this time to familiarize himself with the general
structure of the computer model.

Tnitial Performance of the Model

The initial estimates of the model as operated Tor the first time
is illustrated by the dashed lines in figure 2. Twelve variables were
selected from the 25 estimated to illustrate the predictive ability of the
initial run. The dashed lines indicate the deviation of the predicted
values from the historiecal data.

As the program progressed through time, more erxrror of a cumulative
nature occurred. Several variables indicated a counbercyclical performance
in later years; in some cases, an upward trend in the error is evident.
However, during the initial stages of building the model, it was
encouraging that the error buildup did not reach magnitudes which produced
estimates completely out of the relevant range. Despite the final
estimates bheing some 13 yeas away from any reported endogenous data,
price estimates were still within the historical range of the data.

Developmental Procedures

The objective of the computer model of the livestock-meat economy is
to approximate its price and outpubt performance (the data) of the
historiecal period. After the initial run, the model was allowed to progress
first 2 years, then 3 years, and so on up to June 30, 1970. At the first
sign of a substantial error in the estimate of a variable, the situation
was examined to determine the cause of this error buildup. At this point,
an operabing rule was introduced into the model based on an economically
logical behavioral relationship which could be postulated to have caused
the prediction error. For example, at very low prices, supply response
may not fall as rapidly as when prices are in the middle of the historical
range.

When an operating rule was inktroduced, estimation of the endogenous
variables was recommenced as of July 1, 1855, in every case. The model
‘was then operated until & new error of substantial magnitude appeared. At
that point, a new operating characteristic was introduced and the model
was again restarted as of July 1, 1955.
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In some instances, decision rules introduced into the model produced
unexpected errors in an earlier period. For example, a new operating rule
introduced at an earlier period was the result of a substantial error later
on. When this was the case, a different operating characteristic had to
be substituted in the earlier period.

In every instance of a change in an operating characteristic or the
introduction of a new operating characteristic, the operation of the
computer model was restarted as of July 1, 1955. This type of interaction
between the researcher and the computer model was continued until all
historical data were satisfactorily reproduced to June 3G, 1970. A more
comprehensive discussion of the problems in adjusting dynamic models was
previously published by the author (13).

Qperating Rules

Over 100 opersting rules were introduced into the model over the
15-year validation period. The incidence of the necessity for introducing
these operating characteristics fell approximately as follows: Six
operating rules were introduced on the marketings of fed cattle and nine
more were introduced on the average weight functions, Approximately 20
rules were introduced on the estimates of nonfed marketings. Slightly
more rules were necessary for the nonfed function, since part cof the
corrections in the fed cattle sector fell back in rthe placements equations,
Sixteen operating rules were introduced on the commercial hog slaughter
function; 15 were introduced on the foreign trade equations for beef,
Approximately 20 rules were introduced in the wholesale demand functions
and two operating rules were necessary on the ending stock equations,

No operating characteristics were introduced in the Choice steer and hog
price functions, but seven cperating rules were introduced on the feeder
price functions. Fourteen operating characteristics were introduced on

the sows-farrowing equations with & similar number introduced on placements
functions for fed cattle. Ten rules were introduced on January 1 inventory
relstions,

The entire set of operating rules infrroduced into the model are
described in detail in appendix C. The cperating rules applied fell into
three general categories. One type of operating rule is illustrated by
equations 43 and &44:

MEC2 = a + bfPL

IF (PRPLl, ; - PRPLL,)> 6.00

MFC2, = 1.05 MFC2,

In the original relationship (equation 43), marketings of fed cattle
in the second quarter are estimated as a Ffunction of lagged placements.
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However, if the price of hogs at eight markets in the first guarter fell by
more than $6.00 from year-earlier levels, then equation Xk would be employed
wherein marketings in the second quarter are increased by 5 percent.

The justification of a change in economic response is that a rather rapid
and substantial drop in hog prices induced a shift tc some short-fed cattle
feeding operations in the second quarter resulbting in marketings above

that indicated hy lagged placements. {Short-fed cattle are those placed

and marketed in the same gquarter.) The magnitude of the operating
characteristic {a S-percent increase)} reflects the fact that this was the
amount necessary to adjust the model for the particular error that occurred.
In some instances, operating characteristics functicned on more than one
occasion in the historical period. In such cases, the researcher was able
to develop a generalization for the rule, However, when the rule functioned
only once, a general statement could be made. The year(s) in which the
operating characteristics functioned are shown in appendix C.

Another type of operating characteristic is illustrated in equations

45 and L6:
AWIF3, = a + b AWIF2, + c (PRFBL1/PRC1)y (45)
IF (PRCLy £ 1.10)
AWIF3, = a + b AWIF2y + c’ ( FRFBL1/FRCL}y, (46)
vhere c'¢c

In egquation h5, the average veight of fed cattle marketed in the
third quarter is a funchion of its lagged value in the second quarter and
the beef-corn ratio lagged two quarters {the beef-corn ratio which existed
at the bime most of the catbtle were put on feed). However, if corn prices
were quite low, in this case less than $l.lO, the preogram was instructed
to shift to equation 46 where a different coefficient is employed. In
this case, the value of the new coefficient C' is less than the value of the
original coefficient C. This rule {which functioned in both 1962 and 1968)
indicated that the high beef-corn ratio (induced by the low corn price)
resulted in a tapering off of producer response to the rather high beef-corn
ratio. Here, feedlot operators modified the feeding program because they
probably did not feel that this kind of a beef-corn ratio would hold for
an extended period of time.

A third type of compound adjustment procedure can be iliustrated by
the wholesale price equation for fed beef in the fourth guarter:

PRFBWA, =2 - b Qp + ¢ ¥ + ¢ Ty {47}
TF {PCFBCL)>16.0 and (PCESL)> 18.0

PRFBWL; = 0.9375 FPRFBWA {48)

32



http:extewJ.ed

In general, the wholesale price was estimated as a funetion of the
Per capita quantity available, income, and time, as shown in equation 47.
The operating cheracteristic introduced took effect if per capita fed
beef consumption was greater than 16.0 pounds per capita and pork supplies

were greater than 18.0 pounds per capita. When this situation existedi

as it did in 1967 and 1968, equation 48 is used and the price is cut b
percent. This cut in price response is based on the combined intersction
of a high beef and pork supply reducing the cross-price elasticity. Recall
that the per capita pork supply did not normally enter into the beef-price
equation.

Validation of the Model

The price-output model was considered a valid representation of
the economic activity of the beef and pork sectors when the historical
data were reproduced with acceptable accuracy. The deviations of the
final simulated vaelues from historical date are shown by the solid line
in figure 2.

In general, deviations were minimal. The absolute values of the
predicted and historical data are shown in appendix tables 1-10.

Since this is a behavioral model, no attempt was made to obtain
simlated values which minimize the error for the entire system. If this
were attempted, one would not have constructed a behavioral model of thesge
subsectors. A test statistic similar to a correlation coefficient for
evalvating the accuracy of forecasted values was developed by Thiel (;i).

Je(p-a)® (49)
ya
n

\I—_’E—_

In a perfect forecast, the value of this statistic would be zero
since the value of the numerator would wvanish. The values of the test
statistic for all of the variables estimated are shown in +able 2. In
general, errors were in the magnitude of 2-4 percent.

USES AND LIMITATIONS OF THE MODEL

The complete model validated over the 1955~70 period is shown in
appendix D using the FORTRAN IV computer language. It may be operated
over the historical period by entering the appropriate values of the lagged
endogenous variables and the necessary values of exogenous variables.
Also, an initial first data card specifying the maximum value of the parameter




K {(which controls the number of years (iterations) the program operates)
mst be specified. If the program is to be initialized at any period other
than July 1, 1955, certain control statewents for the initial years of the
medel must be changed. In general, these statements involved adjustment

of intercept values fixed by the original least-squares estimates for early
years through the use of a dummy variasble. These changes vere usually
operated in the model by "if statements" which specified use of different
functions during the first few iterations of the model. Obviously, if

the model is initialized &t any other date, appropriate lagged values of
endogenous variables and appropriate current values of exogenous variables
mist be read into the computer as data.

Table 2.--Values of "U~statistic" calculated for 1955~T0

MFC = 0.0172 PRFEW = 0.0247
AWTF = 0.0064 PRNFB = 0.0k
MNFC = 0.0416 PRPW = 0.0238
AWTNF = 0.0188 ESB = 0.2437
IB = 0.1467 ESP = 0.1150
XB = 0.307h FRFBL = 0.0265
PCFBC = 0.0173 PRPL = 0.0335
PNFBS = 0.0304 PRFC = 0.0257
CHS = 0.0192 8F = 0.0489
IP = 0.1268 FL = 0.0412
XP = 0.2189 H2l = 0.0089
PCPS = 0.0187 HOOR = 0.0124
CBCS = 0.0398

In general, the model may be used to simulate the effects of
structural change introduced into the model, changes in values of
exogenous variables, or changes in initizl values of lagged endogenous
variables over the historical period. In addition, the model may be
initialized as of the current date, say July 1, 1970, and projected to any
year desired. Values of exogencus varisbles for the projection period
would need to be derived from alternative sources. Usually, independent
estimates of population and income can be derived from several Government
planning agencies. Values of stochastic exogenous variables such as range
conditions probably could be entered at mean seasonal values.

VWhen simulating alternatives, the similated values should always be
compared with the estimated values of the validation run if the simulation
is over the historical period. If the simuiation is over a projected
period, the simulated values should be compared with the similated base run.

Use a5 a FProjection Model

Because of the recursive structure of this model, it can be used to
project values in fubure ceriods. The parameters of this model estimated

3k




over the historical period guantify the economic activity of that period
which developed under the existing market structure. In this case, the
existing market structure may be defined as governmental policies,
existing institutions, and attitudes of beople involved in daily economic
activity in the beef and pork sectors. Therefore, this model has the
limitations of any other econometric meodel in that +he economic structure
vwhich developed under this set of historical institutions and attitudes is
projected intc the future. This being the case, such a mcdel cannot
forecast institutional change. IT the user wishes to use the model as a
short-term forecasting tool, he should realize shet his forecasts may be
in error because of fluctuations in prices and outputs introduced by
random effects of institutional change. Thus, it is the author's opinion
that such a model may be of more value in making longer-run ~- rather
than short-term -- prognoses of economic activity in the beef and pork
sectors.

Since "the past is prologue," projections are more interesting
Than studies of historical changes in structure. However, initial
experiments with this model will be with policy constraints or structural
change over the historical period and then projections of apparent
significant and timely changes will follow.

Experiments with Policy Constraints

The effects of either govermmental or private policy are, by
definition, the constraints on or manipulation of the system in an
exogenous sense. These policy effects may be introduced through changes
in exogenous variables or through limits imposed upon the behavioral aspects
of the systen.

Experiments which might be performed on this model, through changes
in values of exogenous data include a change in the price of feed inputs
supported through Government action (indicated in the model by a change
In the price of corn), or changes in consumer income through some type
of income support payments. Shifts in Government purchase programs might
be similated by subtracting the amount of the ber capita Government purchase
from per capite consumption at a fixed Price, allowing the remainder to
be priced in the demand equation, and then calculating a new wholesale
price as the weighted average of these two prices.

Examples of institutional policy limits might involve a ceiling on
imports of beef and pork or specification of a higher level export program.
Price-support operations might be introduced into the model by not allowing
either vholesale or live prices to fall below a specified level.

Experiments Involving Structural Change

One form of experimenting with a change in structure which might be
initiated from institutional change would involve new values of coefficients,
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constant terms, or both. As mentioned earlier, the model cannot predict
changes of this nature, although it can trace out the effects of such
changes when they are made in the model. Independent research studies
might be designed to specify the exact changes in coefficients or constant
terms for tracing out the effects over time. One form of experimentation
with structural change might invoive making only percentage adjustments

in coefficients or conetant terms. While this type of experimentation
might show the sensitivity of the model, one could not relate results
directly to a changed institutional setting.

One very imporitant consideration when similating the results of
experiments on the model is to make the user vitally aware of all changes
that were made and of any and all assumptions Involved. For example,
if an experiment involving a 10-percent increase in corn prices 1s
assumed, the user must be aware of the basis for this assumption. If
he agrees, he can accept the results of the simulated situation. If he
does not agree, the user may altermatively wish to specify his own set
of assumptions.
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Appendix A
Data and Values Prediched
by the Model

( tables 1-11 )




Table l.--Quarterly marketings, average weight, and commercial slaughter of
fed beef, 1954-T0

Marketings (MFC) : Average weight (AWIF) : Commercial slaughter fed
: : beef (CSFC)

:Quarter:
: fReportedfPredictedf

: : :Pred.: : : Pred. Pred,
d°Predicted " i )
Reporte : icte }ﬁptd.:Reported:Predlcted: ~Rptd. ~Rptd.

. oy -—-— PoundS oot . Mi 1. 1lb. -

31
S iTe)
68
L3
93
-26
=55
11
137
119
©o=h1
33
-61
=L
=107
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16
-6
~26
=50
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Table l.=--Quarterly marketings, average weight, and commercial slaughter of
fed beef, 1954-70--Continued

: Marketings (MFC) : Average weight (AWTF) : Commercial slaughter fed
Year :Quarter: : : beef (CSFC)

. . : Pred. : : : Pred.
.:R . . . i
: eported:Predlcted:_Rptd. :Reported:Predlcted:_Rptd'

Pred.

:  Predi :
:Reported:PTe 1cted: -Rptd.

: Lo73 Loe2 =11
‘3892 3829 -63
* 3905 3787 -118
tlh1s56 Li6k 8
¢ L4203 Lopl 61
¢ 3948 3958 10
¢ 3988 Lo57 69
* Lhs56 450k 48
* L4765 Lokl 29

3726 3705 -21 ¢ 1093 1096
' 3627 3572 =55 ¢ 1073 1072
: 3636 3503 -133 1074 1081
¢ 3866 3784 -82 1075 1090
* 3921 3938 17 *o1072 1083
D384y 3849 5 ‘1027 1028
* 3802 3828 26 ‘1049 1060
* ho99 4138 39 ‘1087 1088
¢ 4348 439k 46 ‘1096 1091
Pohaka h162 21 ¢ 1074 1060 $ohhhy Lz =35
R i¥-lelo) 4106 =114 ¢ 1082 1086 * 4566 L6l -105
¢ hLol Ll -53 1113 1103 * 5000 4900 -100
4815 LT79 -36 ¢ 1091 1083 ‘5253 5177 -76
* Lssh 4377 -177 P10h3 1048 ¢ L4750 4585 =165
¢ 456 4376 -80 ‘1058 1062 At Lek8 -66
P 4822 L3k -88 P 1063 1072 P 5126 5074 -52
* L7o2 k729 27 *10bk6 1045 : L4o18 Lghs 25
P LThs L753 8 : 1018 1020 : 14830 4848 18
*Le6T L 66k -3 ¢ 10ke 1050 ¢ 4863 4895 32
* 5057 5048 -9 ‘1071 106k P o5h6 5373 -3
5230 5196 -3k * 1066 1058 - * 5575 2500 -75
¢ 5240 5311 71 ¢ 1okh 1037 dosh71 5509 38
¢ 5081 5115 3k ¢ 1076 1077 ¢ 5heT 5509 Lo
¥ shhg 5540 91 : 1089 1086 P 5934 6016 82
: 5780 5776 -b : 1080 1068 P o6olo 6170 -72
: 5409 552l 115 : 10kl 1037 ! 5631 5726 95
* 5317 5397 80 ¢ 1056 1057 P 5615 5708 93
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Teble l.--Quarterly marketings, average weight, and commercial slaughter of
fed beef, 1954-T0--Continued

Marketings (MFC) :  Average weight (AWTF) : Commercial slaughter fed

ch

Year :Quarter: : : beef (CSFC)
; ;Reportedzfredictedi ;gzig: ;Reported;Predicted; _g;ig: ;Reported;Predicted; _g;ig:
1968 1 5858 5847 11 ¢ 1065 1075 10 : 6239 6289 50
2 5968 5043 -25  : 1067 1072 5 : 6368 6373 5
3 5816 5782 -3k : 1030 1020 -10 : 5990 5900 -90
4 5662 5697 35 ¢ 1052 1059 7 : 5956 6032 76
1969 1 6243 6174 -69 ¢ 10k 1054 10 : 6518 6505 -13
2 6090 6133 b3 : 1056 1059 3 : 6431 93 32
3 6282 6210 =72 - : 1035 104k 9 : 6502 6487 -15
b 6315 6296 -19 ¢ 1065 1067 2 : 6725 6716 -9
1970 1 6490 6416 -7+ ¢ 1088 1104 16 : 7060 7085 25
2 6535 6514 -21  : 1088 1103 15 : 7110 7187 T




Table 2.--Average weight, commercial slaughter, and beef production from nonfed
cattle, 1954~T0

: Average weight (AWINF) Marketings (MNFC) :  Beef production (BPNF)
Year :Quarter: : :

: : :. Pred
*Reported i ¢
. D :Predlcted: _Rptd.

fReportedfPredictedf Fred.

. -Rptdo (] -REtd-

‘Reported’ Predicted’ Fred.

f- - - = Pounds o m e m e Mil.1b, . == e -w Ml, 1b, = = =

1840

1788

1547

1667

1960

1946

1611

1735

1809

1746

1400

1401

1425

1360

9Lko =60
- 1154 =45

1285 3

1340 ~6l

1089 =112

1254 =90

1581 9
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Table 2.--Average weight, commercial slaughter, and beef productioh from nonfed
cattle, 1954-70~--Continued

: Average weight (AWINF) Marketings (MNFC) : Beef production (BPNF)
Year - :Quarter: : :

;Reported;Predicted; _E;ig: ;Reported;PTedicted;_;;ig: ;Reported;Predicted; _g;ig:
1961 ¢ 1 930 931 1 : 2347 2253 =94 : 1219 1154 -65
P2 915 912 -3 : 2499 2519 20 : 1347 1320 =27
3 927 915 -12 : 2753 3015 262 : 1499 1586 87
Pl gl2 935 -7 s 2684 2797 113 : 1399 1429 30
1962 ¢ 1 935 935 0 1 2273 2249 -2 1176 1152 -2k
e 888 915 27 : 2291 2263 -28 : 1206 1186 -20
3 931 918 ~13 P 2762 2679 -83 ¢ 1452 1409 =43
Pl 937 938 1 : 2599 2403 -196 : 1319 1228 =91
1963 ¢ 1 935 938 3 : 2161 20kl -117 : 1119 1047 =72
P2 908 918 10 : 2161 2301 o : 1160 1206 L6
3 926 921 -5 1 2661 2560 -101 @ 1kk1 1346 =95
oL 936 9Lo 6 : 2675 2685 10 : 1388 1372 =16
1964 ¢+ 1 93k oLk1 7 : 2299 2469 170 : 1222 1264 Lo
P2 936 921 =15 2 2705 2817 112 : 1458 1476 18
3 931 925 -6 : 3206 3516 310 : 1702 1850 148
Sl LT 945 -2 ¢ 3513 3390 -123 : 180k 1732 -T2
1965 + 1 943 olly 1 1 2709 2762 53 : 1396 13k 18
P2 926 92k -2 : 2758 2689 69 : 1433 1409 -2k
3 931 928 -3 : 3485 3407 -78 : 1813 1792 =21
L 950 9L8 -2 1 3627 3761 134 . 1840 1922 82
1966 * 1 933 oly7 14 : 2943 2778 -165 : 1483 1422 -61
P2 912 927 15 : 2805 2886 81 : 1446 1512 66
3 923 931 8 2 3233 3197 -36 : 1726 1682 ~lily
* ok 937 951 14 ¢ 3175 3350 175 @ 1680 1712 32
1967 ¢ 1 929 950 21 1 2676 2560 -116 : 1hoL 1311 ~90
P2 908 931 23 1 2504 2505 1 : 1361 1313 -48
3

938 934 =l i 2951 3132 181 : 1610 1647 37
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Table 2.-~Average weight, commercial slaughter, and beef production from'nonfed
cattle, 1954-T70--Continued

Average weight (AWTNF) : Marketings (MNFC) : Beef production (BPNF)

:Quarter:

fReportedfPredictedf fred.

-Rptd.

Pred.

: : . : Pred. : : . :
:Reported:Predlcted:_Rptd' .Reported, Predicted, —Rptd.

952 95k : 2983 3019 : 1566 1543
qk7 953 : 2481 2550 : 1308 1305
903 93k : 2314 2501 : 1260 1310
943 937 : 3109 3197 . 1723 1682
960 957 . 3058 2912 : 1660 1488
960 957 . 2326 oh73 . 1232 1266
908 937 : 2148 2189 . 1196 1147
929 940 . 2620 2624 : 1hks52 1380
939 960 : 2517 2527 : 1403 1291
932 960 : 1886 1899 : 1039 973
877 940 : 1876 1943 ¢ 1056 10:18
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Table 3.--Imports and exports of beef, per capita fed beef conéumption, and per
capita nonfed beef supply for consumption, 1954-T0

: : Per capita fed beef : Per capita nonfed
: Beef imports (IB) : Beef exports (XB) : consumption (PCFBC) : beef supply (PCNFBS)
Year :Qtr.: : : :

‘Rptd.
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Table 3.~--Imports and exports of beef, per capita fed beef consumption, and per
capita nonfed beef supply for consumption, 1954~70--Continued

: : Per capita fed beef : Per capita nonfed
: Beef imports {IB) : Beef exports (XB) :  consumption (PCFBC) : beef supply (PCNFBS)
Yeaxr :Qtr.: : : :

: - - . : : . : E .l : : Pred
o, prea, | pod e prea. [pen mpea. | Pred. [ pll Retd. Pred. g,
. 255 30k : -3+ 13.3
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. 277 266 : : 1=,
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. 437 416 1=,
. 38% 380 1=.
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: 519 519 1h.
. L1k b2 1k
. 31k 360 5.
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Table 3.~-Imports and exports of beef, per capita fed beef consumption, and per
capita nonfed beef supply for consumption, 1954-70=--Continued

: :Per capita fed beef :Per capita nonfed
: Beef Imports (IB) : Beef exports (XB) ¢ consumption (PCFBC)  :beef supply (PCNFBS)
Year :Qtr.: : : :

: : ¢ Pred. : . : . Pred, : : s Pred. : s : Pred.
; Botds | Pred., piql | Rptd. | Pred. | -Rptd, : "Ptd.; Pred. . _ppig, . Rptd. [Pred.; oo

315 332 17 21 : 18.7 18.8
345 361 6 : 22 : 19.0 19.0
L65 36k -101 - : 23 : 17.9 17.6
375 349 -26 : 22 ¢ 17.7 18.0
334 327 -7 : 18 : 19.4 19.3
380 362 -18 : 16 : 19.4 19.3
5k 557 100 : 20 : 19.3 19.3
353 453 100 : 20 : 19.8 19.

ield Lgg 2 : 22 : 20,8 20.9
356 364 8§ : 24 : 20.8 21.1
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Table 4.--Commerciasl hog slaughter, perk production, and ending stocks of pork,
1954~70

Commercial hog : ‘ : Ending stocks of
slaughter (CHS) : Pork production (PP) : pork (ESP)

Year :Quarter:
: : : : Pred. : : : Pred. : . : Pred.
‘Reported  Predicted, —Rptd. .Reported  Predicted, —Rptd. .Reported, Predicted, ~Rptd.

im =~ = = Mil. 1b. : i1, 1b. fm == Mil.1b. = - -

376
179
Lo1 388
514 485
39k 382
166 192
280 316
352 351
277 257
134 147
19k 209
202
198
127 90
176
290
313 28k
163 194
299
338 364
351 280
158 168
191
254

==continued

3
L
1
2
3
L
1
2
3
L
1
D
3
i
1
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3
L
1
2
3
L
1
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L
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Table U4,--Commercial hog slaughter, pork production, and ending stocks of pork,

1954=70-=Continued

Commercial hog Ending stocks of
: : ‘slaughter (CHS) Pork production (PP) pork (ESP)
Year :Quarter: : :
;RePOTtEd;ETedicted; _g;ig: ;Reported;Predicted; _;;ig: ;Reported;Predicted; _g;ig:

2 4506 4h93 -13 2600 2593 -7 240 282 L2
3 k119 4303 184 2403 2509 106 128 159 31
R 5067 5132 65 2977 3018 L1 200 211 11
962 : 1 41872 4885 13 2891 2897 6 280 298 18
s 2 Lé71 468k 13 2749 2754 5 295 301 6
3 41iko 117 -23 k52 2437 =15 139 119 =20
s b 5299 5115 -184 3137 3028 -109 230 182 -48
1963 : 1 5083 5186 103 3041 3101 60 333 332 -1
.2 4785 4808 23 2847 2861 14 324 342 18
3 4458 Whis =43 2660 2636 =24 210 177 =33
: b 5500 5554 5k 3315 3349 3k 277 289 12
96k ¢ 1 5302 5205 ~97 3187 3128 =59 hi1 379 -32
: 2 4798 Loko 142 2862 29kl 82 413 385 -28
3 4339 LuLée 107 2606 2668 62 184 204 20
: b 5562 5535 =27 3364 3349 -15 284 291 1
1965 : 1 4870 k902 32 2961 2980 19 335 330 =5
2 Loss W6 161 2579 2676 o7 22l 26k 4o
3 3748 3739 -9 2478 2kT71 =7 126 m -15
s b LLho L1489 Lo 2718 2748 30 152 137 =15
1966 ; 1 Loo6 Lol 8 2645 2650 5 217 212 -5
2 4280 4340 60 2639 2673 34 21k 25k Lo
3 Lo1s5 Lo11 -k 2617 2615 -2 151 158 7
: b 5185 5168 =17 3229 3220 -9 234 252 18
1967 ¢ 1 514k 5188 Ly 3224 3253 29 331 388 57
s 2 4607 LeTh 67 2869 2912 43 293 349 56
3 4622 4525 -97 2893 2833 -60 203 211 8
L 5407 5510 103 3391 3455 6l 286 288 2

~=Continued




Table 4.--Commercial hog slaughter, pork production, and ending stocks of pork,
1954=T70-=Continued

Commercial hog s : Ending stocks of
slaughter (CHS) : Pork production (PP) @ pork (ESP)

Year :Quarter: .
: : : R : Pred. : ~ : R : Pred. = : . :  Pred.
:Reported:Predlcted: ~Rptd. :Repgrted:Predlcted: -Rptd. :Reported:Predlcted: ~Rptd.

5042 5300 258  : 3197 3360 163 : 306 408 102
LoT2 5022 : 50 @ 3122 3154 32 1 326 385 59
L5k L5092 =162 : 2998 2893 -105 : 242 222 -20
5601 5591 =10 : 3560 3550 =10 : 296 308 12
5226 5126 -100 : 3353 3286 -67 ¢ 270 268 -2
kool 4826 ~75 ¢ 3138 3088 =50 : 312 317 5
el Lh51 -260 : 2988 2822 -166 s 17k 199 25
5175 5061 -114 & 3304 3219 -85 : 218 o2 ol
L7h3 4816 73 & 3052 3082 30 : 266 229 =37
486k 4846 -18 & 3136 3101 -35 s 297 325 -28

1968 :

1969 :

1
2
3
L
1
2
3
L
1
2




Table 5.--Imports and exports of pork and per capita pork supply, 1954=-T0

Pork imports (IP) :  Pork exports (XP) : Per capita pork

24

Year :Quarter: : : supply (PCPS)
: : : :  Pred. : : : Pred. : : . : Pred.
:Reported:Predicted: -Rptd. :Reported:Predicted: -Rptd. :Reported:Hedlcted: -Rptd.
: - Mil. 1b., = = = - == Mil. 1b, =~ == $ = = = = Pounds = = = = =
954 . 3 - o— - —~—— -— - 14.9 _— _—
4 ——e ——— — — —— - 19.8 _— -
955 . 1 - - ——— —-——— ——— ——— 19.5 —-— ——-
. 2 ——— —— —— ——— —— - 16.1 . -
3 Ly 31 -13 26 26 0 15.2 4.9 -.3
: k L2 33 -9 35 33 -2 : 20.1 19.8 -3
1956 . 1 L 38 -3 Lo Lo 2 .  20.1 19.5 -.6
. 2 46 26 =20 32 43 9 . 16.8 16.6 -.2
3 34 25 -9 . 29 30 1 . 1s5.2 15.2 0
. Lk 30 33 3 37 35 -2 : 17.8 18.2 : oL
1957 . 1 39 L1 2 . Lh 38 -6 . 16.4 16.6 .2
. 2 38 37 o L1 33 -8 : 15.1 14.5 -.6
3 30 4o 0 . 28 23 -5 : 14.0 L4 ol
. L 37 45 8 31 33 2 . 16.3 16.4 .1
1958 . 1 Lo kg 7 31 33 2 . 1k.8 1.9 .1
. 2 48 L7 -1 29 28 -1 : 14.3 14,2 -.1
3 Lo 5k 5 27 23 -4 . 14,2 13.7 -.5
s b 5k 58 L 31 31 0 : 16.4 16.3 -1
1959 . 1 51 60 9 36 33 -3 ¢ 17.1 16.9 -2
. 2 53 51 -2 32 35 3 : 16.5 16.3 -2
: 3 Lo L5 3 37 31 -6 16.2 16.3 1
s k4 40 Ly 4 38 ko Yy . 19.0 19.0 0
1960 - 1 46 L7 1 35 i 9 :  18.2 18.0 -.2
.2 51 Ll =7 35 L1 6 . 16.7 16.1 -.6
3 45 46 1 30 32 2 15.4 15.3 -1
. b L kg 5 38 Lo 2 16.h 16.8 A
961 & 1 418 54 6 36 38 2 16.1 16.0 -1

-=Continued




Table 5.--Imports and exports of pork and par capita pork supply, 1954-70

: Pork imports (IP) :  Pork exports (XP) : Per capita pork
Year:Quarter: : : supply (PCES)

: : : Pred. : : . ¢ Fred. : : . : Pred.
.Reported. Predicted, —Rptd. .Reported, Predicted, -Rptd. .Reported, Predicted, ~Rptd.

Lo 5l 12 t 35 35 0 ¢ 15.6 15.7
53 P33 32 -1 CodbLh 15.3

52 L1 P 16.9 17.3

ha ¢ 16.8 16.9
39 Po16.h 16.5
36 ¢ 14.8 14.8
L1 i 17.6 16.9
Lo Po1T.h 17.6
1649 17.1

15.8 15.8
18.5 18.6
18.1 18.0
17.1 17.4
15.7 15.9
18.6 18.6
17.0 17.0
15.3 15.6
4.1 k.2
.7 .7
14.6 4.4
14.8 15.0
14.6 14.8
17.k4 17.4
17.8 18.0
16.4 16.8
16.3 16.2
18.4 18.6
17.8 18.5 .
-=Continued
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Table 5.--Imports and exports of pork and per capita pork supply, 1954=70--Continued

: Pork imports (IP) : Pork exports (XP) : Per capita pork
Year :Quarter: : : supply (PCPS)
: I : : Pred. : . ¢ Pred. : : : Pred.
:Reported:Predicted: ~Rptd. :Reported:Predlcted: ~Rptd. :Reported:Predicted: -Rptd.
2 108 92 -16 : 35 50 15 17k 17.9 .5
3 104 93 =11 : 53 45 -8 : 16.8 16.5 -.3
: b 97 ok -3 : 66 51 -15 ¢ 18.9 19.0 .1
1969 : 1 92 103 11 s 57 52 -5 : 18.1 18.1 0
: 2 120 101 -19 : 53 L9 =l : 17.2 16.9 -.3
3 97 103 6 : hs yo -3 : 16.2 15.8 -k
b 110 109 -1 s 68 Yo} -19 : 17.3 17.1 -.2
1970 + 1 120 119 -1 50 W7 -3 s 16.4 16.7 3
: 2 115 121 6 : 35 Ll 9 : 16.8 16.7 -l




Table 6.--Wholesale prices of choice 600-700 pound carcasses, utility cow
carcasses and 100 pounds of pork products

: ( PRFBW) : ( PRNFB) : ( FRPN)
Year Quarter Choice 600-700 lb. : Utility cow beef : Pork products

Pred,  : : . : - Pred. : . : Pred.
Reported ETedlcted. —Rptd. :Reported:Predlcted: -Rptd. :Reported:Predlcted: -Rptd.

45,36
34.20
33.13
Lo.07
43.90
39.56
43,03
46.97
k7.31
Wk .79
48.59 -.06
52.79 .85
53.62 2.09
L6.63 1.13
41.93 <37
k1.21 =40
39.87 40
35.29 -1.02
38 4k 57
42,28 .65
42,58 -5
Lo, 48 -.85

==Continued
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Table 6.~-Wholesale prices of choice 600-700 pound carcasses, uwtility cow
carcasses and 100 pounds of pork products--Continued

: : ( PRFBW) ( PRNFB) (PRPN)

Year :Quarter: Choice 600-700 1b. Utility cow beef Pork products
: : : : Pred. : : Pred. : e :+  Pred.
:Reported, Predicted. ~Rptd. -Reported.Predicted. -Rptd. :Reported.Predicted. -Rptd.
1961 ¢ 1 L, 52 45,89 1.37 ¢ 33.87 36.26 2.39 . 43.20 43,71 .51
2 L0.77 40.83 06 ;32,53 33.22 69 . h1.2h 41,65 A1
3 40.18 42,70 2.52 1 33.09 31.30 -1.79 . 43.7h ho,17 -1.57
: b 4o,22 4,68 2.46 ;32,92 33.6k4 B - TN I ¢ 41.89 .17
1962 ¢ 1 Ly, 33 45,0k 71 : 33.66 33.67 01 . hi.6L 41,76 .12
: 2 Lk ,00 bl 12 12 : 33.59 35.55 1.96 . 41.08 40.65 -o43
3 45,94 45,74 -.20 5 34,16 34,15 -.01L . 45.56 4,80 -.T6
b h7.21 46.26 -.95  : 33.53 36.79 3.26 . ho.72 43,51 «T9
1963 ¢+ 1 43,14 43,76 62 1 32,01 32,87 86 . 39.28 39.50 .22
: 2 Lo, 41 40.36 -.05 ;32,23 33.85 1.62 . 39.00 38.48 -.52
3 42,49 Lo, 71 22 . 31.45 31.59 JAh o . h3,.32 h1.62 -1.70
¢ b L4o,19 40,55 .36 . 30,14 28.66 -1.48 . 39.75 37.43 -2,32
1964 @ 1 38.95 39,42 L7 . 28.81L 27.19 -1.62 . 38.89 38. 44 45
2 37.88 37.29 -.59 . 30.14 28.55 -1.59 . 38.74 39.12 .38
3 L1.81 41,06 =75 & 29,97 25.72 -4.25 . 42,88 ho,67 -.2L
b Lo, 6k hi,17 .53 : 26,63 26,63 0 & 39.65 39.7L .06
1965 : 1 39.75 39.60 -.15 : 26.60 28.81 2.21 ., L1.3k Lo,k -.40
¢ 2 43,53 43.61 .08 : 30.81 33.51  2.70 . k6,21 45.88 -.33
3 L, 67 45,45 78 3114 32,08 Ok . 5L,16 52.62 -1.54
: b 42,86 hi.64 -1.22  ; 30.43 28.96 -1l.h7 . 56.20 55.88 -.32
1966 : 1 4,88 k5,07 <19 @ 33.99 34.33 3k ;59.16 57.47 -1.69
: 2 Lk, 38 Ll ol -3k 1 37.3k 34.60 ~2.Th 1 53.16 53.18 .02
3 43,14 Lh,10 96 3 36.62 36.75 .13 . 55.65 55.55 -.10
: b4 L2,0h 43.16 1.12 . 34.93 35.05 12 . 51.25 49.50 ~1.75
1967 @ 1 42,36 42,81 A5 2 35034 3h.27 -1.07 : 47.53 h7.07 -6
2 43,13 42,98 -.15 ; 36.h42 34.50 -1.92 . L47.08 46.53 -.55
3 46,24 46,49 25 & 37.15 38.54 1.39 : 51.b40 52.90 1.50
L k5,23 Lh 48 -75  : 3h4.56 36.22 1.66 . Lé.5h k5,53 -1.01

=-=Continued




Table 6.--Wholesale prices of choice 600-700 pound carcasses, utility cow

carcasses and 100 pounds of pork products--Continued

: : ( PRFBW) : ( PRNFB) : ( PREN)
Year :Quarter: Choice 600-700 1b., : Utility cow beef : Pork products

: oo :  Pred. : : . : Pred. : : : Pred.
.Reported, Predicted, -Rptd. .Reported, Predicted, -Rptd. :Reported,Predicted, _gptq,

45.95 Ly, 92 -1.03 : 36.22 34,70 -1.52 : L47.06 45,98 -1.08
46.54 h7.43 .89 : 38.89 36.0L -2.88 : L8.27 L7.40 =87
h7.52  L48.98 1.k6 : 38.52 38.48 -0 : 50.61  50.32 -.29
L6.66 46,09 -.57 : 36.07 37.41 1.3% ¢ h7.81 48.40 .59
48,13 h7.54 -.59 : 39.43 36.57 -2.86 : L9.52 50.09 .57
53.92 52.34 -1.58 : 42,96 41.38 -1.58 : 51.99 53.54

53.86 51.92 -1.94 : Lo.75 43,11 2.36 : 58.7h 57.87 -.87
47,60 48.97 1.37 : 38.60 ho,52 3.92 : 58.80 59.40 .60
50.25 49,48 -.T7 : L45.00 41.99 -3.01 : 6l.12 60.97 -5
52.39 52456 17 @ k5,50  Lh.7 -1.33 : 57.13 59,93

1968 ;

1969 :

1
2
3
L
1
2
3
L
1
2




Table T.--Ending stocks of beef, price of choice steers, and price of
barrows-gilts, 1954-T0

Year Quarter Stocksof beef (ESB) : Steer price (FPRFBL) : Hog price ( PRPL)

Pred. : : , ¢ Pred. : : . ¢ Pred.
Reported Predlcted -Rptd. :Reported:Predlcted: ~Rptd. :Reported.Predicted, -Rptd.

-~ == Mil. 1bs = e~ : == = . T B . - - -
24, 4o t e
25.13 : 19.39
23.02 : 17.92 - “——
22,33 . . : 16.81 18.12 1.31
20,90 . : 12.40 12.50 .10
19.47 . . s 12,44 12.02 - 42
20.30 . ‘ + 16,00 15.68 -.32
23,76 . + 16.54 17.60 1.06
22,68 . : 15.7h 15.86 .12
20,84 . ¢ 17.43 17.73 .30
22,85 . . . 18.61 19.32 el
2k, 30 . : 20,47 19.80 -.67
2,27 . . + 17.55 18.27 .72
27.09 . : 20.21 20.37 .16
28.46 : 21.88 22,6k .76
26.39 s 21.62 23.08 1.46
26,81 . + 18.29 19.27 .98
27.96 : 16.05 16.40 «35
28.83 . . . 16.03 15.98 -.05
27.62 . : 14,29 14.96 67
26.06 . ¢ 12,53 12,74 .21
26.53 . : 13.92 14,22
26.86 . . : 16.29 16.45 .16
25,01 . : 17.08 16.85
25,28 . . : 17.31 16.94

-=Continued
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1
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Teble T.--Ending stocks of beef, price of choice steers, and price of
barrows-gilts, 1954~T70--Continued

Year :Quarter: Stocksof beef (ESB) :  Steer price (PRFBL) : Hog price (PRPL)

: : . : Pred. : : : Pred. : : : Pred.
.Reported, Predicted, -Rptd. .Reported, Predicted, ~Rptd. .Reported,Predicted, ~Rptd.

1961 f

1h2 1hk ! 25.99 26.80 81 ¢+ 17.66 17.81 .15
155 161 P 23,66 23.70 LOh 16,67 16.55 -.12
171 169 P o23.64 2k,98 34 ¢ 18.13 16.66 -1.47
200 203 + 24,90 26.14 Lt 16,51 16.39 «.12
172 173 P 25,99 26.31 .32 ¢ 16.66 16.37
123 165 P 25,91 25.83 -.08 ¢ 16,06 15.79
145 157 P 26.98 26.87 11 ¢ 18.5h4 17.94
189 201 ¢ 28.31 27.19 J2 ¢ 16451 17.40
190 202 ‘24,85 25,38 .53 ¢ 1k.95 15.22
190 209 P 22,89 23.16 27 4 15.30 14,55
220 202 ook bl ok .67 26 ¢ 17.29 16.19
281 269 P 22,83 23,29 L6 0 14,72 14,09
271 251 ‘21.86 22.47 61 ¢ 14,63 14,62
287 254 : 20,94 21.21 27 ¢ 1h.9h 14,99
257 232 ‘P 23.73 23.69 O 16,97 16.88
315 283 ? 23.38 23.7h .36 7 15,12 15.62
o5 2l4h f 22,95 22,66 29 ¢ 16.68 16.33
172 195 ‘ 25.35 25,44 09 ¢ 20.43 19.84
194 210 P 26,19 26.90 JJL ¢ 23.95 23.18
260 26k ¢ 25,24 2h L2 82 ¢ 25,25 2k, 81
228 22k : 26,76 26.80 LObh o 26,71 26.03
212 225 ‘2641 26.25 -.16 ¢+ 23.38 23.57
231 257 P 25,42 26.22 80 ¢ 2h.67 2L .68
307 315 ‘2h,36 25.37 1.0L ¢ 20.37 20.25
300 306 ¢ 2h,51 25,04 .53 ¢ 19,09 19.74
276 28l ‘2h.63 25,10 A7 ¢ 20.58 19.89
243 278 P 26.45 26.56 11 ¢ 21.03 22,31
322 ! 25.79 26.00 ¢ 17.60 17.04

-=Continued

1962 %
1963
1964 :

1965 f

1966 °

1967 f

1
2
3
L
1
2
3
L
1
2
3
i
1
2
3
L
1
2
3
L
1
2
3
L
1
2
3
L
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Table T.=--Ending stocks of beef, price of choice steers, and price of
barrows-gilts, 1954-70-~Continued

Year :Quarter:

Stocksof beef (ESB)

Steer price (PRFBL)

Hog price (PRPL)

;Reported;Predicted; _g;:g: ;Reported;Predicted; _;;ig' ;Reported;Predicted; _g;zg:

1968 : 1 225 k2 17 26.21 26.26 .05 18.93 18.58 -.35
i 2 199 295 96 26.52 28.02 1.50 19.44 19.30 -1k

3 ] 290 L8 27.12 28.94 1.82 20,50 20.58 .08

Rt 296 3k 48 27.15 27.09 -.06 18.32 19.55 1.23

1969 : 1 275 23 -32 27.63 28.0k4 N 20.29 20,67 .38
¢ 2 256 272 16 31.53 31.36 - 17 22.89 23.11 22

3 304 310 6 30.37 31.15 .78 26.76 26434 ~-.42

: k4 341 361 20 28,10 29.20 1.10 26.82 25,76 -1.16

1970 ¢+ 1 373 33k -39 29.45 29.89 ol 27.50 26.27 -1.23
: 2 312 308 -4 31.35 32,10 «75 2,00 26.02 2.02




Table 8.--Price of Good and Choice feeder steers, sows farrowing, and placements
of cattle on feed, 1954-~T0

Feeder price (PRFC) : Sows farrowing (SF) : Placements (PL)

Year :Quarter:

: : . :  Preds Pred. : : . :  Pred.
.Reported, Predicted, —Rptd. _ . .Reported,Predicted, —Rptd.

Te . . P - - - : = =~ =1,000 hd. = = =
: 19.00 , : 2758 : -—

: 19.25 : 2556 . —

: 21.50 : 2hg7 - : 2010

: 20.87 : 5850 ¢ 1729 -

: 20.34 . : 2965 . 2565 2781

: 18.65 . : 2634 . 4600 4566

: 18.26 . : 2539 s 2003 2048

: 18.16 . : 5116 ¢ 1911 2007

: 19.08 . : 2641 . 20L5 2685

: 18.53 . : 2540 . LeT8 4379

: 18.95 : 2387 . 2028 2175

: 21.35 . : 4807 ¢ 1931 1960

: 22,63 - : 267T- : 2298 2391

1 22,6k . : 2k35 . Lok Lh70

: 25.29 ‘ : 2680 . 2594 2576

1 27.90 . : u681 : 2&50 2221

: 27.88 . : 3141 . 2ho2 oli61

: 28.35 . : 2746 : 5382 5251

: 28.95 3 3053 . 2662 2581

: 30.48 . . : Lol3 . 2455 2406

6.2 ool B 1 2

1 26.5 . : 27 : 5 547

: 25,92 . : 2507 . 2916 2613 - 303
: 26.56 . : ko5 . 2273 2537 26l
: 2435 . 2 3035 : 2075 2911 -6l

==Continued

1954 :
1955 :

1956

3
L
1
2
3
L
1
2
3
L
1
2
3
L
1
2
3
L
1
2
3
L
1
2
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Table 8.--Price of Good and Choice feeder steers, sows farrowing, and placements
‘ of cattle on feed, 1954-70--Continued

Year :Quarter:

Feeder price (FPRFC)

Sows farrowing (SF)

Placements (PL)

;Reported . Predicted; -Pl?;zg: ;Reported ; Predicted; _gzg: ;Reported : Predicted; _gﬁg:
: bk 2,37 25.29 .92 280k 2578 -226 5935 6070 135
1961 @ 1 25.47 25,68 .21 2521 k79 =42 297k 3071 97
: 2 2k .99 2,68 -.31 Yo7 LLeh -33 2380 2267 -113
3 ol .61 2,79 .18 3081 2969 -112 3487 3387 -100
It 25.01 25.12 A1 2837 2833 -l 6160 6206 L6
1962 : 1 25.33 25.65 .32 2850 2625 -225 3124 3135 1
¢ 2 25.90 26.64 < Th L6 4368 -48 2618 2712 ok
3 26,54 27.98 1.4k 3141 3532 391 3933 3821 -112
Rt 27.28 27.75 . L 2957 3001 L 6940 6715 -225
1963 : 1 25.83 26,10 .27 2593 2593 0 3103 3518 k15
: 2 2k, 99 25.38 .39 4506 Lol ~-242 3010 2906 -10k
3 25,20 24 .40 -.80 3125 3359 234 k155 Losh -101
: b 23.80 23.17 -.63 2862 2817 -45 6683 6705 22
964 ¢ 1 22,94 22,34 -.60 2366 2524 158 3765 3716 ~49
: 2 21.19 21.60 U1 4230 3987 -243 3015 3105 90
3 21.07 21.12 .05 2903 3116 213 4s55L Lhho =11k
b 20.59 21.81 1.22 2622 2660 38 7119 7257 138
1965 ¢ 1 20.70 21.27 .57 2178 2322 14k 3922 3906 -16
: 2 23.01 23.10 .09 3712 3753 b1 3619 3608 =11
3 24,40 2L, 77 .37 2548 2671 123 k569 4582 13
: L 23.93 2,30 <37 2458 2428 -30 429 7096 -333
1966 : 1 26.25 26.04 -.21 2221 2562 341 4823 k709 =11k
: -2 26.91 26,44 - 47 3980 4116 136 3831 3833 2
3 26.53 25,4k -1.09 3009 3203 194 4823 4868 45
: k4 25.89 26.12 .23 2802 2695 -107 7817 7846 29
1967 : 1 25.30 24.85 -.45 2451 2549 98 b7 4557 220
, : 2 25.58 25.78 .20 Lako Loo1 -kg 3991 4378 387

-=Continued




Table 8.--Price of Good and Choice feeder steers, sows farrowing, and placements
of cattle on feed, 1954-T0--Continued

Feeder price (PRFC) :  Sows farrowing (SF) : Placements (PL)

: Quarter :
: H 4 . ¢ Pred. : -t . : Pred. : *predicted- Pred.
.Reported. predicted, _Rptd. .Reported,Predicted, _p,rq, ,Reported,Predicted, p. g

27.22 27.30 .08 : 2947 291k -33 1 5285 5295 . . 10
25.70 25.45 -.25 : 2873 2834 -39 : 8051 8146 95
25,27 2,96 -.31 : 2549 2866 317  : 5229 5117 =112
26.67 26.8k4 17 ;4131 4116 =15 : U575 Logl -281
27.1h 26.89 -.25 i 3162 3025 -137 : 6ok2 5691 =351
26.64 26.72 .08 s 299k 3008 b : 8620 8745 125
27.46 27.86 140 i 2614 2919 305 : 5230 5332 102
31.50 31.89 <39 : 3797 37k =53 : 5k00 5413 »13
31.27 31.6k4 37 i 2939 3058 129 @ 6046 6164 128
30.75 31.23 .18 : 2790 3048 -258  : 8955 9079 12k
31.50  31.18  -.32 : 2600 2640 Yo : 5365 5602

33.00 33.82 .82 i Lhe3 4378 -b5 ¢ 5518 5611 93

3
N
1
2
3
L
1
2
3
L
1
2




Table 9.--Januvary 1 inventories of beef cattle, 1953-70

: , : Beef heifers for :
Year Beef calves (H21) : replacement (H22R) : Beef cows (H23)
(Jan. 1): _wx

: . ¢ Pred.: : . : Pred., : : :
Reported, FPredicted, _Rptd.: Reported . Predicted, _Rptd, :Reported; Predicted ; _

1,000 head - = = % =~ = = = 1,000 head

.
-~ o ——- -y o - -

- --- : 5938 ———
18956 87 : 5178
18476 71 : 5162
18397 122 ¢+ 5114
19637 230 ¢ 5537
: 20425 20747 322 ¢ 5787
: 20814 20925 111 ¢ 6057
21888 <412 ¢ . 60u6
P 237HT 23700 -47 ¢ 6529
1 25243 25257 4t 6906
: 26181 26401 220 : 7100
26866 <13 : 7375
27482 188 : 7800
27390 =169 ¢ 7950
28148 228 7820
29335 271 @ 8033

¥% Derived series




Table 9a--January 1 inventory of dairy cows, annual commercial beef cow
slaughter, and annual average feeder cattle price, 1953-70

% ° Commercial beef cow : Feeder calf
Dairy slaughter (CBSC) : Price (PRFCA)

cows (H23) : % Pred. : : : Pred.

1953,05.:

1954.. ..
19554,

19564 e0s:

1957 eao

1958¢ 40,

19594 et

19604044
1961....¢
1062, 444
19630444t
1964, ..

19654 e

19664404
196Teeest
1968440
196940 ss:
19704 euss

“Reported . Reported . Predicted . _Rpta, . Reported , Predicted , ~Rptd.

¢ 1,000 head : 1,000 head
23549  : =
: 23806 ——

: 23000 @ 5241
22912 5062

: 22325 4339
21265 ¢ 3372

: 20132 3385
9527 ¢ 3629
9271 3350
18963 @ 3229
183719 3165
et e hne6

: 16981 5434
15987 5721
15198 5714
662 - s 5633
14123 5248
13600 :

* Exogenous variable *% Derived series




Table 10.--Exogenous variables, 195L4-70

Pigs saved : Military consumption : Byproduct credits: Dressing percentage
per Sow : : : for hogs

Beef f Pork . Beef f Pork

Mil. 1b.

100 L8

102 63
57
66
L8
63
56
59
52
62
56
L7
58
52
L9
L6
L9
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Teble 10.~-Exogenous variables, 195L4-70=~Continued

Pigs saved : Military consumption : Byproduct credits ¢ Dressing percentage
per sow : : : for hogs

Beef f Pork f Beef f Pork

88 L5
96 ok
92 26
53
52
51
5L
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Table 10.==Exogenous variables, 1954-TO0--Continued

: Pigs saved : Military consumption : Byproduct credits : Dressing percentage
: Quarter per sow : : : for hogs

Beef i Pork : Beef . Pork

156 Tk : 2.07 3.16 63.0
145 53 : 2,66  3.08 63.5
162 60 : 3.00 3.90 6lt.0
110 48 : 3.08 4.90 63.4
130 50 : 3.00 3.80 63.6
140 60 : 3.45 3.75 6l4,0
150 75 : 3.75 3.80 64,0
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Table 1l.--Exogenous variables, 1954-T0

: ; Civilian H Per capita : :
¢ Quarter: population : disposable : Range
: (48 States) : income : condition

:1,000,000 persons Dollars
: 160.0 : 1590
160.3 : 1598
161.1 : loiy
161.9 : 1646
162.7 : 1683
163.5 : 1701
164.3 : 1713
165.0 : 1731
165.8 : 1746
166.6 : 1775
167.3 : 1785
168.0 : 1799
168.8 : 1815
169.7 : 1807
170.4 : 1804
171.1 : 1810
171.8 : 184y
172.7 : 1864
173.4 : 1882
17k.2 : 1912
175.0 : 1904
175.7 : 1919
176.4 : 1929
177.1 : 1943
177.8 : 104k
178.6 : 1932
179.3 : 1942
180.0 : 1966

No.
I
1
69
67
(&
N4
TL
T0
69
63
62
7
83
82
81
86
83
8u
76
7
9
9
T
19
80
T
Th
76

mwo
BYs

L] - - - L ] L] L-J'.—,H!._‘}_"._J
W N W E i
POWUN O3S &0

OO e

I_.l
EO\OCD—QO\\H-F‘U)I\)}—'OOOOI%

o
no

B
oo ES

| ool

=3
AV} N N .UJU.) W
Prol855E88ERY

&

&

PREERPRPHEHER RS

n
(@)

o
|
.
&

N
(¥
e
e »
o)
S

=
EE

3
L
1
2
3
I
1
2
3
L
1
2
3
L
1
2
3
L
1
2
3
L
1
2
3
L
1
2

n
=

--Con%inued




Table 1l.--Exogenous variables, 1954-70-=Continued

: Civilian : Per capita : : : Price of
: Querter population H disposable : i : Range : No. 3 corn in
(48 States) : ~ income : : condition @ Chicago

180.8 : 1992 : : 79
181.4 : 2025 : : 79
181.9 : 2041 : : T2
182.6 : 2061 : : 79
183.4 : 2069 : : 83
184.1 : 2081 : : 81
184.8 : 2105 : : TL
185.5 : 2119 : : 76
186.1 : AL : : 7
186.8 : 2173 : : 79
187.5 : 221k : : 72
188.1 : 2269 : : T4
188.7 : 2292 : : Th
189.4 : 2312 : : 7
190.2 : 2340 : : 72
190.6 : 2373 : : 77
191.2 : 2Lu3 : : 83
191.9 : 2486 : : 82
192.5 P 2525 ' : 77
192.6 : 2543 : : 78
193.3 : 2613 : : i€
193.5 : 2656 : : 80
194.0 : 2693 : :

194.5 ' 2723

195.0 : 2758

195.6 : 2798

196.0 : 2866

196.4 : 2918
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Table 1l.-~Exogenous variables, 1954-T70--Continued

: Civilian : Per capita : : : Price of
Year : Quarter : population : disposable : i : Range : No. 3 corn in
: (48 States) income : : condition : Chicago

196.9 : 2942 : : 79
197.5 : 2991 : : 19
198.0 : 3014 : : 7
198.6 : 3065 : : 82
199.2 : 3140 : : 80
199.9 : 3171 : : 80
200.3 : 3226 : : 17
201.0 : 3264 : : 78
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Appendix B--Strucbural Equations for
Demand and Stocks Section

PRIBW ;¢ = 15.70 + 0.786 PRNFBjt

- 3.082 POFBCyy + 0,025 ¥y + 0.077 Typ

- 0.298 FRPi

+ 3,16 W1 + 1.28 W2 + 1.h2 W3

PRNFBJ_E = 50.03 + 0.232 PRFBth + 0,281 PRPWj_b

£
- 4,70 WL - 1.52 W2 + 1.85 W3

- 3.433 PNFBS 34 - 0.002 Yo - 0.0165 Tjt
PRPW ¢ = 29.12 + 0.09 PREBW,y + 0.16 PRNFB 5,
-3.05 PES 34 + 0.03% th - 0.545 Tit

-1.26 Wi - 3.82 w2 - 3,46 W3

= ~5199.0 ~ 36.66 PRFBth + 129.6 PRNFBJ

t

-140.35 PRPW,y + 438.0 FNFBS . + 0.05 Ty

+570.0 W1 + 137.0 W2 - 270.0 W3

-60k.0 ~ 5.35 PRFBW;¢ ~ 1.18 PRNFBg3y

+3.86 PRPW;q + 55.3 PCBS gy - 0.70 Tyy

93,0 WL + 130.0 W2 + Lkh.0 W3




APPENDIX C

Operating Rules

The 128 operating rules incorporated in the computer program
(appendix D) are listed in the order they appear. They are also identi-
fied with the estimating egquation number as it appears in the text.

The calendar year(s) in vhich a rule was effective is shown along with
the underlying economic basis.

Three statistics are calculated to condense identification of the

situations they represent.

& (I) = 0.5 [ (PRFBL3+/PRC3:) + (FPRFBLAy/PRChy) ]
&% (I) = 1.0 vhen PRPW4; <40.0
and PRFWL,_; <40.0
and PRPWL,_, ¢ 40.0
Y& (I) = 1.0 when (FRFCA._j -PRFCA:)> 2.75

and PRFCA, £ 22.0

73




L

Year(s):

Function: in Operating rule Econonic basis
estimating: text seffective:
----------------------------------------------- Third quarters-memmmmcm e c e e d e A m e — e —————

(1) MFC3 3 If (PRFBW2;)> 50.0 69 Excellent prices of both cattle
and ( FRNFB24)> 40.0 and hogs results in some cattle
and (FRPW2,)3>> 50.0 being held for further feeding.
cut estimate 4%

(2) AWTF3 7 If (PRC3) < 1l.11, change 62 A very low corn price as cattle
coefficient on beef-corn 68 approach marketing weight results
ratio to -l.4lk, in modification of original

: feeding program based on beef=-
corn ratio when these cattle were
placed on feed in order to use
this lower priced feed for new
feedlot placements.

(3) MNFC3 9 If (PRFC2, , -FRFC2, )Y 4.00 59 When feeder calf prices show a
or (PRFCZy_ 1 -PRFCZy)% 3.10 60 sharp sustained fall, more
add 14% to estimate 64 nonfed cattle are marketed.

(4) MNFC3 9 If (RNGE._; -RNGE34)>7.0 A drought situation in the West
and If ERNGEQt - RNGE3t))»2.0 66 is indicated so there is an
add 14% to estimate above average cow cull in the

summer.

(5) MNFC3 9 If (Zy_7)> 24.0 cut estimate 63 The highly favorable beef-corn

b 69 ratio two quarters earlier

resulted in above average feeder
placements with a consequentisl

smeller supply of nonfed cattle

available,




Eqg. No:
in

Function @ :
text

Operating rule
e

Year(s) :
ffective:

Economic basis

estimating:

(6) MVFC3 9

If (H22Ry/H23,)7 0.215
and if (PRNFE2,)»36.0
and if (PRPwetny 47.0
add 23% to estimate

If (CBCS¢.1)< 3370.0
and if (PRNFB1)>» 30.0
raise estimate 30%

If (PNFBSky 1)< 9.5
raise estimate 24%

If (.PCPSLL%_:]_ + PCPS1,_ + PCPS)<45.0
raise estimate 35%

If (PRNFB2.)> 40.50
raise estimate 50%

If (t) 7 1967, raise estimate 25%

63
70

A combination of (1) a greater than
average number of heifers available
for replacing cows, (2) a good cow
beef price the previous quarter, and
(3) a good pork price, precluding
any incentive to shift out of hogs
cause more cows to be culled.

Very low cow slaughter throughout
the previous year coupled with a
good manufacturing L:zef price
stimulates imports.

A-very low domestic production of
cow beef stimulates imports 6
months later,

Sustsined low pork production
generates imports (note cross
elasticity in demand function).

Very high price increases summer
imports.

Apparent shift in import levels;

no economic basis noted from
endogenous variables. (Shift may
be due to importer's desire to stay
near guota maximum. )




Operating rule : Year(s) : ; Economic basis
: effective:

12
Ir (FRPL2;) < 13.0 (Designed Demand for gilts does not fall in
change coeff. on PRPL2 from for other proportion to very low price (as
-5k to -30 quarters  better prices expected) so slaughter
did not is not as large as estimated.
operate)

If (FRPL2,)>23.0 Demand for gilts does not increase
change coeff. on PRPL2 66 in proportion to very high prices.
to -4k

If (PRPL2,)>19.75 67 Long-term shift to higher price
and (PR _1)719.75 level lowers gilt retention

and (PRPL2. 5)719.75 associated with this higher price.
Change coeff. on PRPL2 to -37.0

PRFBW3 22 If (PCFBC3t + PNFBS3t)7>30.0 69 Coefficient damped when beef
cut coeff. on PCFBC3 supply high.
from -3.324 to -3.25

If (PCFBC3t+ PNFBS3)> 28.0 67 Cross flexibility of fed beef
change coeff. on PNFBS3 to -3.90 68 becomes effective at high total
quantity (lowers price flexibility).

If (PcPsk | * ECBSL_ + PCPS2t)<h5.0 66 Persistent low pork supply lowers
raise estifate of PﬁNFB3 12% cross-price flexibility in cow
raise estimate of PRPW3 2% beef price and direct price

flexibility on pork price,



http:2)719.75

:’ Eq. No.:

Function : in

Operating rule

: Year(s)
: effective:

Economic basis

; estimating: text

(18) PRPW3 24

If (Y34)72800.0 change
coeff. on Y to 0.03527
from 0.03727

If (PCPS3, - PCPS3 _1)7 2.0
cut estimate h.75<%

If (RNGE3,)> 80.0
change coelf. from O. 165
o 0.175

If (PRFC3y_q - PRFChy 1) 1.bO
cut estimate i

If (PRC2¢~ PRC2¢_ 1) > 0.13
cut estimate h;

If (PRC1l) > 1.10

and (PRPL1;/PRCL )< 17.5
and (PRPL2 >19.75

but (PRPL2t/T?'Rczt) £ 15.0
cut estimate 10%

68
69

59

Reduced income effect at higher
values (due to original "fit" in
deviation from trend).

Sharp supply increase from year
earlier causes price (drop) to
overreact.,

Very good range condition enhances
rancher's bargaining position.

Sharp drop in feeder calf prices

preceding fall leads to more than
usual discount of feeding margin

(APM).

Sharp increase in spring corn price
cuts feedlot placements in spring
and thus increases feeder supply
in summer.

Medium corn price coupled with
continued low profit picture (as
shown by hog-corn ratio), despite
good second quarter price level, cuts
breeding programs.




Eg. No.:

Furction : in
estimating:

text

Operating rule

Year(s) ;

: effective:

Economic basis

(24) SF3 3k

If (PRCL;) €1.20 (and condition
above does not hold) raise
estimate 20%

If (PRC3,)<1.20

and (PRFBL3, /PRC3, )< 22,0
change coefr. on beef-corn
ratio from 75.0 to 60.0

If (mPL?)t - PRPL3,G_1)76.0
cut estimate 7%

If (PRFBL2£)> 30.0

and (PRFBL3;)3»30.0
raise estimate 5%

If (Z4.71)>2k.0
raise estimate 1.5%

58
29
60
61
62
68

60

If (PCPShy.; + PCPS1, + PCPS24)<h5.0 66

raise estimate 1.5%

Same as 23b
cut estimate 2%

69

Low corn price increases breeding
in winter for fall pigs.

Change in placement response (lower)
at below average wvalue of beef-corn
ratio despite moderate corn price.

Sharp increase in hog price results
in shift to hogs.

Sustained high price increases
summer placements.

Some heavier feeding programs
initiated in‘winter and spring in
response to very favorable beef-
corn ratio.

Persistent low pork supply
initiated heavier feeding programs.

Cattle marketed lighter before
seasonal price decline.
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Eq. No.:

Function : in
estimating: text

Operating rule

Year(s)
: effective:

Economic basis

(31) MNFCE 9

If (RNGEW)>83.0
change coeff. to 20 from 24

If (PRC3;) £1.11
change coeff. to 1485
From 1568

If (Z4_7)>24.0
cut estlmate 13%

If (PRC2,_, - PRC2) > 0.13
raise estimate 15%

If (H22K./H234)70.215

and (PRNFB3.)»38.0
Taise estlmate %

If (30) holds
and if (HQZR%
raise esti

1/H234 _;)>0.22

If (PRNFB3i.7 - PRNFB3y)>6.0
cut estimate 30%

e addltlonal 1449

58

62
68

63
69

Nonfed production does not increase
proportionately to range feed at
higher level.

Very low corn prices result in more
feeding and less nonfed marketing.

Very favorable beef-corn ratio
stimulated cattle feeding first half
of year, resulting in less grass-fed
stock for fall cull--also less cow
cull.

More feeders were kept as grass
cattle in the spring because of
sharp increase in feed costs; then
sold in fall.

(See operating rule 6)

Moze than svarage replacement heifers
aveilakle 2 yesrs in row increases
cow cuil Au;thcra

Sharp drop in domestic cow beef
price results in diversion of ship-
ments to other countries.
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: Eq. No.: : : .
Function : in : Operating rule : Year(s) : Economic basis
restimating: text : seffective:

(38) BL If (CBCS.t 1) < 3370.0 62 (See operating rule T)
and \PRNFBEt = 30.0 63
raise estimate 35%

(39) If (At )> 2k.0 63. Very favorable beef-corn ratio of
raise estlmate 25% 69 last half of year reduces potential
nonfed supply early in year and
increases import orders which are
delivered in fall.

If (t) > 1967 67 (8ee operating rule 11)
raise estimate L0% 68

If (PRPL3t)<113 0 (See 10) (See operating rule 12)
change coeff. to -24 from -54.0
on P.RPL3JG

If (PRPL2 1)<15.25 3 Low hog price in spring for 2 years
5T

and (PRPL2})<15.25 leads to expectations of better
change coeff. to =24.0 from -54.0 prices, so proportionately more gilts
on P.RPL3t saved.

If (PRFC3t PRFC3 )> k.90 58 Sharp increase in feeder calf price
cut estimate 2. 5% leads to more gilts retained.

If (PRFC3.)<1.10 68 At very low corn price, slaughter
change coeff. to =390 from -720 (through increased weights) does
on ERC3t not increase proportionately (note

the negative sign).



http:PRFC3t_l)"74.90
http:PRPL2t)~l5.25
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: Bkg. No.: : :
Function : in Operating rule 1 Year(s) : . Economic basis
estimating: text : : effective: '

(45) CHsk 12  If (PRPL3.)=24.0 66 (See operating rule 13)
change coeff. to ~33.0 from 69
-54.0 on PRPL3,

(46) If (PRPL3.)>22.0 67 Gilt demand does not increase
and (PRPL3,_q1)>?22.0 proportionately at consistently high
and (PRPL3, );722 0 prices.
Change coeff. to =28.0 from
-SE.O on PRPL3

If (PCFBCH, )=>16.0 Iarge supply of pork affects beef
and (PCPSH )=>18.0 price vhen fed beef supply also high.
cut estlma%e 6.25%

If (PCFBCL_ + ENFBSh) > 27.0 (See operating rule 16)
change coeff. on ENFBS to -4.09
Trom ~4.lk

If Yk, )>2790 change coeff, on operating rule 18)
Yh to + 0.03527 ifrom 0.03727

Ir (PCPSk, - PCPSL _1)>2.0 operating rule 19)
cut estivate U 75?

If (RNGEM, )>80.0 operating rule 20)
change coeff. on RNGE to 0.12
from 0.1l




Eq. No.: L.
Function : in : Operating rule : Year(s) : Economic basis
estimating: text : effective:

(52) SFL 3+ 1r (ERELE )> 19.75 58 Supply response reduced at higher
change coeff. on PRPL2 to +35 65 price levels,
from L5, 66
67
69

If (PRCE:C)<1 11 61 (See operating rule 2k)
raise estimate 5.6%

IF (ERC2 - PRC3,) > 11.0 67 Sharp seasonal drop in corn price
raise estlmate % increases farrowings for early winter.

If (PREBI#t)<24. 50 55 If fed cattle price is quite low
and (PRC3 - PRC&F)>—O.10 56 and corn price has at least modal

‘change coeff. on (PRFBI4/PRCH) 57 seasonal drop, placements in response
to 70.0 from 98.0 65 to beef-corn ratio are reduced.

If (PRPL3t) > 24.0 66 Some additional shift to cattle
raise estimate Lo 69 feeding as producers feel hog price
will be lower (cycle) next year.

If (PRFBL3, )> 28.0 68 Sustained high fed cattle price
and (PRFBﬂ )>27.0 69 induces additional placements of
Traise estlmate L, cattle on feed. ,

Annual Inventory SyStelle=m—a—mmmomm oo ——————————————————— e :
I (2, _;)>24.0 63 More calves saved as a result of

raise estimate 2% 69 favorable beef-corn ratio as opposed
to slaughter.
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Eq. No.:

Function : in
estimating: text

Operating rule

Year(s) :
: effective:

Economic basis

(59) H21 39

and

If (%, 1) £23.0
(e

CSt_1/H23¢ ﬁé) <0.13
change coeff. on H23,
o 5.7668) from 0.50584

If (CBCS./H23;_p) < 0.105
change coeff, on H23¢ »

-~ from .597 to 54T

If (24_1)>24.0
raise estimate 1.5%

If (PRFCA)>>30.0
cut estimate 6%

If (24)>2kh.0
cut estimate 18%

If (BRFGAt)<22.0
and (FRFCAy_7 ~ PRFCAL)>2.75
Taise estimate 12.5%

If (RNGE3 1 RNGE3, )> 7.0
and (RNGED'- RNGE3, )= 2.0
raise estimate T.5

68

Beef-corn ratio is not good encugh

to result in increased inventory

and cow herd is getting disproportion-
ately old, so calf crop reduced.

{See operating rule 67)

More heifers retained for herd than
usual because of very favorable feeding
situation.

More heifers put on feed than usual.

Cow cull reduced substantially as
very favorable feeding situation
results in cows being saved for one
more calf.

Low feeder calf price coupled with
further decline stimulates cow cull.

Drought in West increases cow cull.




Eq. No.:

Function : in Year(s): Economic basis

ceffective:

Operating rule

estimating: - text

(66) CBCS

If (2, .) <« 23.0 67
and f&%cst7H23t-3)<o.13

Eﬁghge coeff. on H23t-3

to -1.03 from -1.06

If (CBCSt/H23t_2) £ 0.105
change coeff. on H23, o
from -1.06 to -1.01

If (PRFBwut_l)>48.o

and ( PRNFBA, 1)>142.0

and (PRPWLFt_l}'?EB.O
estimate 6%

If (PRCL;) €1.10 62
change coeff. on (PRFBL3/PRC3)t
to 2.94 from 3.6k

If (PRPL3 - ) <15.00 60
cut estima%e 15 lbs,

If (PRFBL34_7)/PRCt_1)»27.0
cut estimate 4%

If (PRFCUL - PRFCh 2)>5.75
cut estimate 12.5%

Cull increased if cow herd getting old
and beef-corn ratio not exceptional.

Cow herd aging results in more culling.

(See operating rule 1)

(See operating rule 2)

Low hog price at time cattle are placed
on feed indicates oversupply of pork, so
beef supply is restricted through lighter
weights.,

Feeders fear oversupply situation will
develop from high prices received in
summer, so feed to lighten weight.

large long-term increase in feeder cattle
Price results in shift to cattle feeding
and consequent reduction in nonfeds.



http:PRPL3t_l)�15.00
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'Eq. No. : : :
Function : in : Operating rule : Year(s) : Economic basis
estimating: text : : effective:

(73) MNFCL If (PRCL; - PRCH_1) > 0.1 61 Sharp seasonal increase in corn
raise estimate g% 66 price cuts placements of feeders,
so more nonfed marketings.

(74) If (PRNFBYy_p - PRNFBYy_7) >7.50 6l Sharp drop in cow beef price
cut estimate 5% reduces cow cull (probably in dairy)

(75) If (H22Ry/H23y) £0.22 68 Cow cull increased when either cow
and (PRNFBLy_3)> 37.25 or 69 beef price very high or cow-beef
If (H22Rt/H23t) > 0.22 70 price is quite good and lots of
and (PRNFBLy_7)>36.0 replacement heifers are available.
raise estimate 11%

If (CBCSg.1)%< 33.00 63 Low dcmestic slaughter the
raise estimate LO% 6l previous year results in import
increase in following quarters.

If (PRNFB3, p - PRNFB34_1)>6.0 61 Sharp surmer price drop from year
cut estimate 30% earlier induces curtailment of
import orders two quarters later.

Same as 68 Excellent price -level increases
raise estimate 50% imports.

If (T) > 1967 (See operating rule 11)
raise estimate 45%

If (PRPLAt_1)<12.60 (See operating rule 12)
change coeff. on FRPLhi.7 to
230.0 from -5k
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Eq. lo.:

Year(s) ;

Function : in Operating rule Economic basis
estimating: text : effective:
(81) CES1 12 If (FRPMy_q1)>25.0 70 (See operating rule 13)
change coeff, to ~28 from -54
(82) CES1 12 If (PRPLA 2)>-24,O 67 Sharp drop in hog prices from
and (PRPLA¢ o - PRPL_q)>4.50 rather high level cuts demand for
change coeff. to -28 from -54 gilts, so more slaughter.
(83) CES1 - 12 If (PRFCh - PRFCht_l):>h.25 58 Sharp increases in feeder cattle
cut estimate 6.4% 59 price increases gilt retention
70 and lowers slaughter.
(84) PRNFRL 23 If (PCFBCL, + BNFBSL,)=27.0 62 (See operating rule 16)
3
change coeff. on PNFBSly to -L.Okh 68
from 4.4k 69
70
(85) PRPWL oL If (¥1_)>28.00 (See operating rule 18)
change coeff. on Y to 0.03527 68
70
(86) PRPWL 24 - If (PCPSly - PCPS1;_;)> 2.0 59 (See operating rule 19)
cut estimate 5% 67
(87) PRPWL 24 If(ZZg) = 1.0 64 Persistent low pork prices tend
PRFBWL 22 cut PRPW estimate T% to be hard to overcome, so

and cut PRFW estimate 5%

current beef and pork price is
reduced moderately; cross
elasticity with fed beef shows
in extreme situation.



http:Y~�28.00

Eg. No.: : :
Function : in @ Operating rule : Year(s) : Economic basis
estimating: text : effective:

(88 ESBL 25 If (PCFBCly + PNFBS1++PCPSly)>t6.5 68 Stocks do not increase proportionaly
t t t
cut estimate 25% 69 when combined large supply of beef
and pork.

89 If (PCFBCh + PNFBSL,+PCPSh 69 Stocks do not increase proportionaly
t t t
46.5 cut estimate 30% 70 when there is a combined high supply
two successive quarters.

(90) If (PRFBLLly)>25.5 €8 More than average seasonal price
and (PRFC3t_1 - PRFCAt_l) drop holds feeder prices down through
1.75 cut estimate 6% APM.

(91) 3k If (PRPL3;_;)>>26.0 Iess supply response at very high

change coeff. on FRPL3 : prices.
from +h5 to +25

(92) 3 If (zt_ )>24k.0 Excellent cattle feeding profits
cut estimate 7% results in shift to cattle feeding,
and fewer sows bred.

(93) 3% If (2Z)y = 1.0 Sustained low hog prices cut
cut estimate 7% farrowings.

(9k4) 34 If (PRPL3JB_ - PRPL3_t)>7.0 Sharp drop in hog price at breeding
cut estimate 14% time cuts farrowings.

95) 34 If (PRC3,. = PRC2.)> 0.1k Substantial counter seasonal corn-
"
cut estimate 1k price increase at breeding time
reduces farrcvwings.




Operating rule

Year(s) ;

: effective:

Economic basis

Ir (FRCL;) < 1.10
change coeff. to 76 from 86

on ( PRFBLL/PRCL)

If (PRFBth/PRClt)> 2.5
change coéff. on (FPRFELL/FRCL)
from 86 to T6

If (th Jf) = 1.0

cut

estImate 6%

If (PRFBIM, , - PRFBIA._j)»3.80

and

(PRFBLI, ; - PRFBLL)>2.80

raise estimate 5.3%

If (YZ) = 1.0

cut

estimate 4%

If (PRFBW1y)> L46.0

and
and
cut

( PRNFBL.. }> 36.0
(PRPWL;)>149.0

estimate 3.2%

62

7O

Beef-corn ratio is made artifically
high by quite low corn price.

Less supply response at high
value of beef-corn ratio.

General fall in cattle prices
previous year lowers placements.

A sharp price decline from a year
earlier for two successive quarters
leads feeders to hold cattle for

a better price.

With general drop in fed cattle
prices, there were more early sales
of "short-feds" from placements
made in third and fourth quarters.
Also, cattle not on feed too long
could have shifted back to grass in
spring.

Excellent prices of both cattle and
hogs result in some cattle being
h21d for further feeding.
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: Eq. No.:

Function : in Year(s) : Economic basis

. effective:

Operating rule

estimating: Text

(102) MFC2

(103)

9

If (PRPLli_7) > 23.0 67
and (PRPLL, . - PRPL1;) 6.0
te 59

raise estima

If (Zg_1)>22.9 61
and (PRFBLA_;/PRChy 1)>24.5

change coeff. on ( PRFBL4+/PRCH)

to 2.54 from 2.24

If (Yz) = 1.0
cut estimate 1.5%

If (PRCLy - PRCH, ) >0.11
raise estimate g%

If (PRCLy) £1.10
change coeff, on ERClt to
1430 from 1568

If (FRP _l)>23.o
and (PRPL1,_q - PRPL]_,C)>6.O
cut estimate 10%

If (24_1)>2k.0
cut estimate 8%

Big drop in winter hog price leads
some producers to shift to '"short-
fed" cattle.

Very favorable feeding ratio with
‘mprovement coming at end of yeaxr
leads to initiation of heavier
weight feeding program.

As general level of fed cattle
prices fall, feeding programs are
aimed at lighter weights.

Sharp increase in corn price cuts
placements on feed and increases
nonfed marketings.

Very low winter corn prices results
in nonproportional shift in
response to input-price change.
(See operating rule 102). Increase
fed placements lower nonfed
marketings.

(See operating rule 5)




06

Function:

Eq. No.:

Year(s) :

in Operating rule : Economic basis
estimating: text : effective:
(109) MNFC2 9 If (YZ) = 1.0 65 When feeder price bas been down
cut estimate 13% all of previous year indicating
liquidation phase of cycle, nonfed
marketings are cut in sprlng for herd
rebuilding.
(110) B2 15 If (PRNFBl 4.1 - PRNFBL )76 0 61 Sharp drop in price which draws
- cut estimate 33% imports results in diversion of
shipments to other countries.
(111) IB2 15 If (T) > 1967 67 (See operating rule 11)
raise estimate 35% 68
69
70
(112) CHS2 12 If (ERClt):;l,lZ 61 At very low corn price, increase in
change coeff. to =400 62 slaughter is not proportional to
from =720 on FRCly 68 price change.
(113) CHS2 12 If (PRPLL, )>26.0 66 (See operating rule 13)
change coeff. to =32 from =54 70
on PRPI1
(114)  cHS2 12 TIf (FRPLL> 23 0 67 (See operating rule 82)
and (FR - PRPLly) 6.0
change coeff. to -28 from -54
(115) PRPW2 24 If (Y.)>2800 68 (See operating rule 18)
change coeff. on Y to 0.03527 69
Trom O. 03727 70



http:PRCl)'=:1.12

Function : in
estimating: text

Eq. No.:

Operating rule

Year(s) :
: effective:

BEconomic basis

PRPW2 24

(116)

(117) PRPW2 2l
PRFBW2 22

(118) PRPW2 2k

(119)

(120)

(121)

(122)

(123)

Ir (PCPS2, - PCPS2, ;)>2.0 60
cut estimate 4.5%

£ (22) = 1.0 65
cut estimate of PRPW2 3%

cut estimate of PRFBW2, 3.25%

If (PRPWL , - PRPWlt)7l0.0 67
cut estimate 10%

If (1JRFc:3t_Jﬁ - PRECk, ;) > 1.kO
cut estimate 6%

If (PRC2t - PRC2. ;) =0.13
cut estimate 6%

If (PRPLHy_;)<13.0
Change coeff. on PRPLL to
35 from 45

If (PRChy_7)<1.05
raise estimate 7.5%

If (PRCL, . - PRC3t_l)>0.02
cut estimate 10%

(See operating rule 19)

(See operating rule 87)

Effect of sharp price drop previous
quarter from year earlier level
carries into current quarter.

(See operating rule 90)

Sharp increase in corn price leads
to buyer resistance when buying
feeders.

At low hog prices, producer
response to price is- changed.

Producers respond differently
to very low corn price.

Counterseasonal rise in corn
price at breeding time cuts
sows bred.
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¢ Bg. No: : T
Function .3 in Operating rule : Year(s) : Economic basis
estimating: text : : effective:

(124) SF2 34 If (PRPL2t + PRPL3, .)> 70 Sustained high price leads tc above
49.0 and TPRPLA, 4 ¥ PL1, > average supply response.
52.0 raise estimate 10%

(125) 36 If (PRC2, - FRC2, 1) >0.13 65 (See operating rule 95)
cut estimate 5%~

(126) 36 If (PRPIEt)>23.50 66 Some shift to hogs from cattle
cut estimate L4% 69 feeding at very high hog price.

(127) If (PRPL2, )>>22.0 69 Total response is increased when
and ( 12, ) >30.0 70 both hog and fed cattle prices
raise estima%e 13% above average.

(128) If (PRPLE_b_l)> 23.0 67 Sharp drop in hog prices from high
and (PRPL2, ;| - PRPL2, )> 3.50 level year earlier causes shift to
raise estimate 8.5% cattle feeding.
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DUARTFRLY MODFL OF PRICE-OUTPUT DETERMINATION IN BEEF & PORK, CROM

COMMON XMECIL{P20 o XMFC2{25) e XMFL 31251 o XMFC4({25)PLLE{25),PL2{25]),
LPL3E?25)Y PLATI?S) JAWTFL{25) JAWTF21251 JAWTF3 {25} ANTF4(251,PRFBLL{25)
?«PREBL2(25} .PRFRLII?5)Y«PRFBLA4{25Y,CSFCI125)CSFC2{253.CSFC3(25),
ACSFC4{25) RPFLI251,BPF2125)4BPF3{25) ,BPF4[25) . XMIFBL{25),XMIFB2{25
4i.XMIFB%(?%I.XHTFB@!?5!.PCFHC1!25)-PCFBCZ(ZS}oPCFBC3{25}vPCFBC4(25
SHAMNFCTI25Y o XMNFCZ U250 o XMNFC3{ 253 4 XMNFL4 {250« PRFCL{251PRFC2{25),
GPRECIAI?251 o PRFCA{P5) v AWTNFLIZ5) s ANTNF2{ 251 JAWTNF31{25) , ANTNF4{25) , X1
TRII251,XTR2125). XIR3L25Y, XIB4{25) ., PRNFBL{ 25} PRNFR2{25),PRNFB3{25}
B+ PRNFR4{25} ,PNFBS1(25) +PNFRS2(25) «PNFBS3{ 25} .PNFBS4(25}.XC1{25) .
AXA2L251.XR3I25)1.XR4125),FSBLI25) «ESB2 {251 ESB3{251+ES84(25)

COMMON CHS1{25)4CHS20251.CHS3{25)4CHS4{25) .SFL{25).SF2(25),5F3
LEP5)YSF4(25) oPRPLLEZSYLPRPL2{25} .,PRPL3I25} ,PRPLA(25),PP1(25),PP2(3
2514ePP3(2514PPAl?5) s XIPLI25)oXIP2{25) JXIP3{25} +X[P4125},PREPWLI25)
APRPUZL25) +PRPWI{25) .PRPWAI25}PCPSLIL25) ,PCPS2(25),PCPS3(25},PCPSG
41251 XP1E25) e XP2L{25) o XP3{ 254 XP4{25) ESPL{25),ESP2{25),ESP3{25}),
5FSP4{75}.PRFBHI(751.PRFBW2{25}-PRFBH3IZSi.PRF8H4{25}-PRNFL1(25)oPR
GNFI2(25) s PRNFL3(?5}PRNFI 41251 .BPNFL{251.8PNF2{25),BPNF3(25).BPNF4
(25}

COMMON PRECA(?S5H H21L25) sH22R{ 25} ¢H23{25),(BCS5{25}PRCLL25],
IPRECZ21251.PREBI25) 4 PRC4(25) o XMILBT1(25) . XMILB2(25) 4 XMILB3(25}, XMILB4S
2U25)e CNYI P51 CN2 1253 ,CN31251 4 CNAL25) JRNGELE 2514 RNGE2{ 25} RNGE3{25}
3RNGFA4T1251eTUI253 472125173125}, T4125}.PSPS1{25),PSPS2{251,PSPS3
40251, PSPSAI251.DPHL(25)4DPH2{25),0PH3{25) NPH4{25),XMILP1{25),
SXMILP2{25) s XMILPI{25)  XMILP4125),Y1125),Y2{25},Y3125},Y4{25},HL3
61725 «BPCBI(25)«BPLB2(25) +BPCR3{251,8BPCB4{25),BPCP1{25) BPCP2{251,
TRPCPILI25)RPOP4(25)7125,22(725),.¥Y21(25)

6 RFADISTY K

7 FORMATILI2)

8 R0 9 J=1.3

G READISSIIPREABLZEUIPRFC2UJ) PRNFBITJ Y, PRNFB2{ I «PRPL2{J) 4PRPWE(J}
ToPRPWZ LI LPRFCIIIIZPLITIVGPUL2{dI «SFLI{J)oSF2L U1 eSEITII4SFG1J) JAWTF2
PUJVH21LOY W H22RETILH23 U)W PNFBS 1LY o PNFRS2{ I}, PCPS21J) JESR2IJ)ESP
320.0)1.PRPY LS PRFEBLITIIZPCPSTTIYPCPS3{J1+PCPS41J14CBCS{J) +PRFCS( Y
43 PRFBLGT ) LPRPLA{IY 4PRFCILY)

10 FORMATHAFG. 2 s TF4 .0 dF 505X e /3F 40 242F0.042F40243F3.1 eF4,0,4F4.2})

11 N0 12 J=1.K

12 RFADIS,13) HIUJISPSPSIIJY.PSPS2{J).PSPS3(),PSPS4(JY.PRCI(JYLPRER
LEJVGPREIESI« PRSI o XMILBLIJ} o XMILBZ ()« XMILB3{J) ¢ XMILBS{ J) « XMILP]
PUSYSXMTEP2 L) o XMILP3{ S} XMTLP&(IISCNETJY . CN2{JYoCN3 LIV CN4{J) +RNGE
SELSTRNGF2 LY RNGEIC Y wRNGEGTIY s TLIS Y o T20 U2 T30J)F4{JY DPHL(J)
ADPHP LAY aDPH3 (UYL DPHACIY oY1 ( U aY2{d) e Y3LUY e Y4l J)+BPCBI{J}(BPCB2(Y),
SBPLRILI) WRPCRAT}WBPOCPLIJIBPCP21 U1 ,,B8PCP3{ 4} .BPCP4A{ L]

13 FORMAT (FS.0.4F4.744F 3.2 BF300eb4F 4,14 TXe /BF2.0,+4F4.3,4F4,.0,8F3,2)

CAll TEST [K}

26 WRITF(&.27T1

2T FORMATI*1%,v MFC3  AWTF3 (CSFC3  BPF3 MNFC 3 AWTNF3 BPNF3f,
1¢ [R3 XA3 PCFBCH PNFBS3  CHS3 PP3 IP3 XP3 PCPS3t}

2R NO 2?29 F=3.K

79 WRITFLG+30IXMFCAIT ) AWTFA(T}CSFC3(I1+BPF3LT)XMNFC3{T},AWTNFI{]}
LeBPNFI(TYXIBRI{FI,XB3LI )} PCFBC3IIYPNFBS3(IY,CHSI{ I} .PPI(I),XIP3(]
7Y XPI{TIYLPLPSALT)

30 FORMAT (IHOWF 7.0 3XeF 5403 { 2% eFba0) 23X eF5,0.,2XsE6.0.2{1XeF5.01,2(5%
LeFaa.11e?2FT7a042{1XaF5.0)e3XuF4,11}

31 WRITFiH.32)

37 FORMAT{* PRFBW3 PRNFA3 PRPW3 ESB3 ESP3 PNFBC3 PCPLI?
1.1 PPFRLA PRPLA, PRR(L3 PREAR3I PRPB3 SF3 PL3%)}

33 N0 34 1=3.K
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http:RFAnll).71
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34 WRITE(A.35IPRFAWI(T)} 4PRNFBA{TI) «PRPWI(TILESBA(IVYLESP3(TI).PRFBL3LI)
L+PRPLIITEPRFCIC(E)LSF3{IYL.PL3(]Y

35 FORMATILHO «304XeF5.2e2FT7.0+16X«3{3IX+F5.21¢16Xs2F6.0)

36 WRITF(6.371

37 FORMATI{*1'."MFC4 AMTF4 CSFC4 BPF4 MNFC & AWTNFS BPNF4& 7.4
1°* B4 XB& PLCFRL4 PNFBS4 (HS4 PP& 1P4 XP4 PCPS4Y)

38 DN 39 1=3.K

%G WRITEl640VXMFCAITI o AWMTFA(TISCSFCALT)«BPFAIT) « XMNFCAIT ) +AWTNFAL1)
TROENFAEITY«XIRGIT)I o XBG{ 1Y PCFBCALT)PNFBSALLYCHSA(E) «PP4IT)XIPGI]
PY«XP4l11.PCPS4LT

40 FORMATITIHO FTo0e3XaF 0. 043{2X«F6.0)+43XeF5.0.2X4F6-042(1%X4F5,00.2({5X
1+F4o1)e?F7.0.2{1X«F5.01,3X.F4.1)

41 WRITFLG.421

42 FORMATI(! PRFRW4 PRNFB4&4 PRPW4 ESB4 ESP4 PNFBC4 PCPCA!Y
1+.* PPFBLA PRPLA4& PRFC4 PRFPR4 PRPB4 5F4 PL4T}

43 N0 44 T=3.K

h4d WRITF{6.45PREFBWALT) PRNFRAIT)PRPWA{I}Y.ESBA4{I).ESP4{I),PRFBLAII)
1.PRPL&GITVPRFCA4TITIYSF4(T1.PLAGLT)

45 FORMATIIHO « 3L 4XeF5.21e2FT.0+16Xe3{3X+F5.2},16X,2F6.0)

46 WRITF(6.4T1

47 FORMAT(®19,t MFC1 AWTF] CSFC1 BPFL MNFC1 AWTNF1 BPNF1 ',
17 IRl xR PCFRC1 PNFBS1 CHS1 PPl 1P] XPl PCPS1M)

48 DO 49 T=3.K

49 WRITFI6S0VXMFCTI (T AWTEL{T}«CSFCL[TY.BPFL{T} . XMNFCLIT)}+AWTNFL1{I}
T«RPNFI{TY<XTRLITY«XBLIIVPCFBCILI) PNFBSLIL)LCHSL{I)PPLiTDLXIPLLI
PrXP1{T)PLPSLIT)

50 FORMAT{IHO G FTa0e3XeFS5a0a3{2XaF6.01¢3XsF5.0:2XF6.042{1XsF5.0)42(5X
?eF6.1 e 2FTa0a7(1XeF5.0)43XeF4.1)

51 HRITFLA.52)

52 FORMAT(' PRFBWI PRNFRI PRPWI F5B1 ESPI PNFBC1 PCPCL'.
1 PPFALI PRPL1 PPF(C1 PRFBR1 PRPBIL 5F1 PLE*}

5% DO %4 I=3.K

54 WRITF{R.59IPRFBWI(T}PRNFRI{T}.PRPWIII) ESRBL{T}LESPLI(I}.PRFBLL1I(I]
1.PRPLLUITILPRFCIITYLSFILIILPLLIITY

55 FORMATITHO 30 4XsF542) e 2FTa0e16X43(AXF5.2),16X42F6,0)

56 WRITF{6.57)

57 FORMATI*1'.' MF(? AWTF? CSFEC2 BPF2 MNFC2 AWTNF2 BPNF2?
1." TR? XR? PLFRC? PNFRS2 CHS2 PPZ Ip2 XP2 PCP521)
R DO 59 1=3.K -

59 WRITFIAGOIXMECZITIAWTF?2ITYCSFC2{TY«BPF2ITYXMNFC2IT)+AWTNF2{ )
LeRPNF2IT}«XTR?2(TYXB2{1},PCFBC2LIY«PNFRS2{1)CHSZ2(T),PP2{I11.XIP2(I]
PY1XP2ITYLPOPS2LTY

60 FORMAT{IHO e FTe0c3XsF5.0¢3(2XeF6e0123XsF5.0¢7XeF640+2({1XeF5.0)42(5X
1eFaaT1 e ?FTa042{1%X.F5.0)43X4Fa,1)

61 WRITF(6.67)

62 FNRMAT(*' PRFBW? PRNFR? PRPW2Z FSBz ESP2 PNFBL2 PCPC2 'y
t* PPFRI? PRPL? PPFC? PRFBR2Z PRPB2 SF2 PLZ ")

&3 NN A4 1=3.K

64 WRITF(H.6SIPRFBW2 LI PRNFBZIT+PRPW2LIYVESR2(I)1«ESP2I1}.PRFBL2{ITI
1«PRPI PLIV.PRFOCZ2ITYCSEF2LE}LPL2ITY

65 FORMATIIHO W31 4XeF5.2) +2F 7004 10X e3{3XeF5.2)1+16X+2F6.0)

6 WRITF{6H.6T}

67 ECRMAT("1*,'PRFCA H21 H?2 7R £BCS H23+)

68 B0 69 1=3.K

60 WRIT - {6.TOIPRFCA(TICHZI(T)H22R(TICBLCSITILHZ3{ 1)

N OFOPKE T ITHD«AA «F5.72.4FT.01

Ga STOP 99999

99 FARD

95
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14
301
302
103
510
531
537
5373
306
396
197
305
306
307
308
309
310
311
312

313
3la
315
316
Itq
g
319
320
321

0
32?2

SURROUTENF TFST (K1)

COMMON XMFCLE25) s XMFC2{25) « XMFC3(25) s XMFC4{25) «PL1(25)+PL2(25}
1PI 3L 25) e PLALPS ) AWTFL(25) AWTF2{25) AWTF3(25) .AWTF4(25) ,PRFBLLI25)
7.PRFAIL?I?51.PRFEBL3{25).PRFBL4(25).C5FC1(25),.CSFC2{25V.CSFC31251,
ICSFC4I251.BPF1L{25}.BPF21251,BPF3{25).RPF4(25) . XMIFB1{25),XMIFB2{25
41 XMTFRI(2514XMIFR4{?5).PCFBCLI25)«PCFBC2(25).PCFBC3{25),PCFBL4125
BYXMNFCII25) s XKMNFC2 (25 s XMNFC31 25 XMNFC4(25),PRFCLI(25).,PRFC2(25},
GPREC3ITIZS5YPRFCAI?S1CARWTNFI{25)  AMTNF2(25) c AWTNF3( 259} AHTNF4I125) 4 X]
THLI?51.XIR2(253.XIB3(75).XTB4125).PRNFBL{251.PRNFB2{25},PRNFB3{ 25)
RePRNFR4(25) .PNFRS1(25],PNFBS2125) PNFRS3I(25)+PNFBS4125)4XBLI25}.
GXR2{251.XBAI 25V XB4(25)ESRL{25)1,ES5B2(25).E3R31(251),ES5B4(25)

COMMON CHS1125) CHS21025) «CHS3(25) +CHS4{25)SF1{25i+.5F2(25).5F3
1075).5F4(29).PRPI LI25).PRPL2I251«PRPL3I(25)+PRPLA(2S1.PPL{25).PP2(3
751 4PPR(79).PPLI{2S ). XIPLIZ25 . XIP2{25).XIP3125],XIP4{25),PRPWL1I(25},
3PRPWZ (25} 4PRPW3(75) +PRPWAL251.PCPS1{25)}.PCPS2(25)+.PCPS3{25),.PCPS4
G025V XPLI?29) . XP2125)«+XP3(25}) XP41Z25}Y,ESPLI25)1,ESP2125),ES5P3(25),
SFSP4{25).PRFRWLIZ?H ). PRFRW2125).PRFBW3(25) +PRFBHG(25)1 . PRNFLL{25),.PR
GNFL2125) PRNFLI{ 25} PRNFL4IZ5}.APNFLI251,BPNF21251,BPNF3(25).BPNF4
TL25)

COMMON PRFECA{Z25).H2L{?5)H22R{25),H23{25}.CBCS{25).PRC1I25),
TPRC2I72531.PRCILIP51 .PRCLH{25) XMILBLI25) «XMILB2(25) XMILB3(25),XMILB4
U251 CNYI2STILON2{P5)Y.CN3T25).CNETI 25V .RNGEL1(25) RNGE2{25) 4RNGE3{25]
Z3.RNGEA4(?5)1.TL{25) «T2025).T3{?5).T4125).PS5PSL{25)4P5PS52125]).PSPS3
40725).P5SP54{25)sDPHLI25).0PHZ2{25) +0PH3(25) .DPH4{25} . XMILPL(25),
BXMILP?I25) e XMTLP3{25 e XMILP4{25).YL{25).¥2125).¥3(251.Y4(25],H13
625V .RPCRYI25) ,APCR21{25) .BPLR3(25).BPLB4{25,BPCPL{251.BPCP2{25),
TAPCP3{251RPCP4IZ51+Z12%).Z2(2501.Y2(25)

no 15 t=4.x

XMEC3{ 11 =6T6.040.54746%¥PL2{ 1-1)1+40.5426%PL1{I-1}

TFIT-%15%30.30%.530

XMFC3ITI=0.925%XMFC3(])

TFIPRFAW?2{T-11-50.0}304.304.,531

1FIPRNFB2{T-1)1-40.01304,304,532

TEFIPRPWZIT—-11-50.01304.,304,533

XMFC3ILTI=0.96%XMFC3LT)

AWTFI{T)=280.0+0.6599%*AWTF2(I-11+2.84%(PRFBLL1I{I-1)/PRCE{I-1))

TFIT-73305.397,3Nn5

AWTFRIITY=AWTFIITI+1C.0

TFIPRC3(TI-1.11) 3D6.306.307

AWTF3I LI =AWTF3(TI-1.44%(PRFBLL(I-1}/PRCL{I-1))

CSFCALT = XMFCRITI®AWTF3(I111/1000.

RPFII)=0.6%CSFL31T)

XMIFAZI TI=0.5%XMILR3IT)

PCFAL3{TI=(RPFIL I Y-XMIFRIL L) I/CNZITY

AWTNFITIY=R95.6+0.TR24%T3(1)

XMNFCAL I 1 =—1089.2+0.0625%HI3(T1-1)Y+0.049%xH23{I-1}+1568.5%PRL2{I-1)
1-84.9365%PRFC2{ T-1 1+24.05%RNGF3{T1-0.3941 TXAWTNF3 (1)

TFI{PRFC2(I-3}—PRFC?(I-11)-4.00) 314.317.317

TF{{PRFL?2{T=2)1—PRF(C2{I-1}}-3.10} 315,315,317

TFIIRNGF3IIT-11—-RNGE3{1)}1-T7T.0} 318.318.316

TF{IRNGEZ{I-1Y-RNGE3(I))1-2.0) 318.318.317

XMNFCITTI=1.14%XMNFC30T)

IFI7{1-1}=-24,.0N0) 320,320,319

XMNFC3(T11=0.90%XMNFL3IT)

TFO(H22RIE~1)/H?3{1-11)-0.2151323,323,321

FFIPRNFR2{I-11-36.001 373.,323.20

TFIPRPWZ2{T-11-47.0¥323,32%,.322

XMNFCI{TI=1.23%«XMNFLCALT)
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323 RPNF3I(T)1=0,.526%XMNFC3L{I)

224 XTRILII=T6E13—1.6T2%PRNFBL{T=1)—1.6T2%*PRNFB2IT-1}
1-18.8%PNFRSL(1-1)—-18 . B%PNFRS2(1-11}

325 XRI{I}=—0.65-0.343%PRNFBI.{T~1)—0.343%PRNFB2(I-1]
141.98A%PNFRS1(I—1)+1.98A*PNFBS2{T-1)

326 IF(t=-5) 3?27.327.378

327 XIRATI=XIR3AITI-731.3
GO Tt 330

378 IFlI=-61 329.329.331

329 XIB3(T1=XIR3(11-112.0

330 XRWTI=XR3(T}-1.86

331 IF{CACSIT-1I-3370.0} 332,332,334

3372 JTFIPRNFRI1[I-11-30.0) 334,.333.333

333 XIAAT¥=1.30%XIR3I(])

334 TF(PNFRASGLT-1)-9.5)} 335,335,336

335 XTR3I V)=t .24%X(RILI}

336 IF(IPCPSAlT—1)+PCPSL{I~1)+PCPS2({I-1})-45.0) 337.534.534

3237 XIRITI=1.35%XT83{ 1}

534 YF{PRNFBZ?{T—-11—-40.501338.338.543

543 XTRA3(TI=]1.50%XTRILI

238 TFII-16} 340.339,339

339 XIRIMTi=1.25=X{R3{1)

340 TFUXTR3I(TY)Y 341.342.347

34) XIRAMTI=0.0

342 PNFRS3IITI=FSR2(I-1}/CNI{ 1) +BPNF3L DI /CN3ITI+XIB3{T)/CNALI)I=XB3L{L/
1ICNACTY-XMIFBIC(TH/CNILTY

343 CHSI(TI=—4146.040.52726%SF10I-11+0. 1L T21%5F4(1-1)1—-54.05%PRPL2{I-1}
1-T19.58%PRC2{TI-1)+116R.76%PSPSLLII-1)

344 TFIPRPL2UI=-11-23.00) 348,347,347

347 CHRILII=CHS3(I1+10.0%PRPL2{I-1}
GO TO 352

348 TF(PRPL2IT1-1)0-19.75) 352,349,349

349 TF{PRPL2IT-?¥-19.75) 352.350.350

350 TFIPRPI P(I—-3)=19,.75}F 3%2.351.,351

351 CHSAI(IY=CHS3{ T +1T7.0%PRPL2(I-1)

357 PP3{TI=DPHAL{TI*CHS3I( 1)

3573 XIPI([1=-92.5A+0,.958%PRPWI{TI—-1)+0.958%PRPW2II-1]1+0.93*%T3{[)+2.6%
1PCPS20I-11

156 XP3[11=—12.6—0.09%PRPWI{I-1)—0.09%PRPW2([I-1)140.286*T3{11+2.86%
TPCPS2II-1)

257 PCPSITII=FSP2(TI-11/CNILTI4PP3( TV /CN3{TI+XIP3ITY/CN3LTI-XP3({1}/CN3
TITY=XMTLPA(TH/ONIILTY

358 PRFRWA[§)1=71.36—3.3237%PCFBCATII)-3.1563%PNFBS3{11+0.02253%Y3([)
140.1106%T3(1]

535 [F{(PCFRC3ILTIVY4PNFRS3{11)-30.01359,359.536

536 PRFRAWIL T I=PRFBW3(TI+0.0R*PLCFBC3IT

159 PRNFAR3I{TI=B2.07—4.4403%PNFBS3{T)I-1.1698%PCPS3{1)1+0.01112*Y3(1)
1-0.2363%TA01)

260 TF{(PCFREI{TI+PNFRS3IT}1I-2B.0) 362,361.361

361 PRNFRI[II=PRNFR3{I)+0.55%¥PNFBS3(T)

367 PRPW3I(I)=644,75-0.9945%PNFBS3{I11-3,3264%PLPS3(T}1+0.03727*Y3(1)
1-0.6021%T3(T)

398 TF{1-7)1363.,399.363

399 PRPWI{[}=PRPWAITII+3I.5

363 IF(Y3I(1V—-7R0N. 0} 365.365.364

364 PRPWI{TI=PRPW3ILII-0.002%¥3{1)

165 IF((PCPSI{TI-PCPSI(I-113-2.0) 367,367,366

366 PRPWIIII=0.9525%PRPW3{1)
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36T IF!(PCPS&{I—I}+PCPSIII-L1+PCPS?(I—131—45.01 368.370+.370
368 PRNFAIMII=1.12%PRNFR3{I)

369 PRPWILII=1.07%PRPWI{ T}

370 FSR3IIT1=—470.0+26.26%PCFACI( [} +17.91%PNFBS3(I)+10.27*PCPS3(])
1-0.0115%Y3{1}-0.7872%T32( [}

ATY FSPRIT}=—R4T.9¢19.20%PLFRCI(II+18, 56%¥PNFRS3{I}+42.5%PCPS3{ ]}
I-0.001%yv3{T13-3,37%T3(1}

372 PRFBLAM T I=-4.51+0.6303%PRFANIIII+0.8018%BPCR3IT)

373 PRPIB{T I=—T7.6940.4B64%PRPWALTI+]1.20%BPCP3(]Y

374 PRELANI=—23.74+0.9027*PRFBLI{LII+0.165%RNGE3({31+0.5044%PRFCL(I-1}

375 TFIRNGF3I(T)I-A0.0) 377.377.376

376 PRFC3{III=PRFCI{TI+0.0T*RNGES(I}

ITT IF{IPRFEILI-1I-PRFC4{I-1)}~1.39} 378,378,379

378 TFL(PRCPE{T-131-PRC2{E-21}-0,13) 380.379,379%

379 PRFC3LITI=D.96%PRFLI{TY

380 SFHII=-B2.6T+0.BF764%SF3{[-11+445,1757PRPLI{I~11-317.48%PRC1{I-1}
1+0.33541%8F2{ [-1)~-0.33541%SF2(1-2)

381 TFIPRCI{TI-1)-1.10) 386,382,387

382 TRUPRPYI{T-1}/PRCI{LI-1)3~1T7.5F 383.383,386

ARZ TF(PRPL?IT-1i—-15.75)38R.3R8.38¢%

384 TFUPRPLZ2{T-11/PRC2(1T-1)11-~15.01385,.385.386

A8% SF3TI=0.90%SF3{11

A86 IFIPRCI(I-1I-1.201387,388.388

ABT SEFUTI=1.20%SF3{ 1}

ARA Pl ATI=-45R9, 0404301 1¥H21( T-1)1+T75. &% (PRFBL3{I}/PRCII(T})

389 IF(1-5} 390,730,391

390 PLITI=PLACT 1 +29.B6%{PRFBLA{ I }/PRC3II}}

391 TF{PRCITINI-1.70) 392.394,394

392 IFLIPRFRLILTI/PRC3[TII}I=22.0F 393,394.394

393 PLIEI=PI H{TI-15.0%{PRFRLI{T}I/PRC3(I}}

394 TF{(PRPIZ(IYI~PRPLIII-1})-6.001 537+537.395

395 PIAMTI=0.93%PL 31}

537 TFIPRFRIZ2(T-1}-30.0)1400+,400.538

538 TF{PRFALIIT)I-I0.01400,400.539

539 PI3(1)=1.05%p] 31}

400 XMFCHITI=501. 040,344 1PLII [-1140.3441%PL2{1-1040.3441%P1 3(])

401 &HFF4{l)=478.0+0.5304*AHTF3{Ilfl.él*(PRFBLZ{I—ll/PRC?{I—IJ)

451 TFI1-71402.499,407

499 AKRTFAITI=AWTF4{1I415.0

402 TF{71{1-1)1-24.00}) 403,403,404

403 TRF{IPOPSA{T—114PLPSI{I-1)14PCPS2{[-1}}-45.0)} 404 .540,5490

404 AWTF4ITII=1.015%AWTF4(T}

540 TFIPRFAIZ2{I-11-30.0)405,405,.541

541 IF{PRFRAI (I 1-30.01405,405,542

547 AWTFG{II=D.9R*AWTF4( T}

405 CSECHlTI={XMFCAI T3 XANTF4 {1} /1000.

406 RPFA{11=0.6%CSFL4I{T}

407 XMIFRG4ITI=0.5%XMILB4(T}

408 POFBCALII={BPFAl [I-XMIFBAL 1) }/CNGL T

409 AWTNF4(T}=915,.0+40.7874%T4( 1)

410 XMNFCQ!Il=—770.3+0.0625*Hi3(1—13+0.043*H23{I—II+1568.5*PRC3!I?
1-84,965%PRFC3{ 11424 .05%RNGF4{1 }-0.394 L T*AWTNF4{ )

411 TF{RNGF4TIT)I-B3,0) 413,413,412

417 XMNFCAGLTI=XMNFCAL IY—4 . 0%RNGF4{T

413 TFIPRCAITII-1.11Y 414.414,.415

414 XMNFLALTI=XMNFCA{ 1}—183.5%PRC3(T)

418 TF{7{TI-11-24.00} 41T7.417.416

416 AMNFCA4M11=0,B7T*XMNFC4(]}
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17 TFC(PRCA{I-1}=PRCP(1-2))1-0u13) 4i9.41RB.418

418 XMNFC4LT1=1.15%XMNFC4L 1Y

419 IFUHP2R(TI-1}/H2ALT-1))—0.2153424,4244420

420 1F(PRNFRALI)—38.00) 474,424,421

421 XMNECA{T1=1.07T*XMNFC4l 1)

472 TFO{HZ2R(E=DV/7H23(1=2))=0422) 424,424,423

474 XMNFC4UT1=1.14%XMNFC4(T)

424 BPNF&I11=0.511XMNFC4LT)

475 XIR4ITI=T61e3-1.6T72%PRNFB2(1—11-1.672%PRNFB3( 1)
1-18.8%PNFRS? 1 1-1)—18.8%PNFBS3{1)

476 XR4{11=-0.65—-0.343%PRNFB2{1-1}—-0.343%PRNFB3{ 1)
141.9R8%PNFRS2{ [-1}¢1,.988%PNFBS3(])

477 TFLI-5) 42B+42B4479

478 X1B4(T)=XIB&4([)—231,.3
GO TO 431

479 TFI1-6) 430.430.432

430 XIBA(TI=XTR4(T1)=112.3

431 XB4I[)=XB4(T11-1.86

437 1F({PRNFB3{1—1)—PRNFB3{1)3-6.00 434.4344433

433 XIB4IT}=0.T0*XTR4L1}

434 TFICRCSIT—13-33T0.0) 435,435,437

435 TFIPRNFR?(1-131-30.0) 437.,436.436

436 XIRGiT)=1.35%X1B4(1}

437 IF{7(1-11-24.00) 439,439,438

438 XIRB&4{T)1=1.25%XIR4(T)

439 TFLI-16) 441.4404440

440 XIRATTI=1.40%X1B4{T)

541 TFIXIR4LTY) 462,443,443

442 X1R&4(T1=0.0

4473 PNFBS4{T)=FSRI(IN/CNGLTI+BPNFS{TY/ONGTT)+XIB4 LT /CNGl II—XB&LT1/
1CNG LTV —XMIFR4(T)/CNaCT)

444 CESGIT1=—4146.0+0.52T776%85F2(1-11+0.1721%SF1{1-1)—54.05%PRPL3(])
1-719.58%PREI (1141168, T6%PSPS2{1-1)

446 TFIPRPLZ(1-21=15.25) 447.449.449

44T TE(PRPI 2{1-11-15.25) 44B8.449.449

448 CHS4(T)1=CHS4L [ 430.0%PRPL3LI)

449 TF{(PRFCI(TII~PRFC3{I-111-4,90}452.452,450

450 CHS4(I1=0.97SCHS4(T)

457 TEIPRC3ITI-1.10) 453,454,454

453 CHS&(T1=CHS4{T)1+330.0%PRC3(1}

454 TF{PRPIIIII-24.00) 4564455,455

455 CHS4{TI=CHS4ITI+21.0%PRPL3I{T)
GO TOH 460

456 TFIPRPI 3{1)-72.0) 46044574457

457 TF{PRPLA(I—1)1-22.0) 460,458,458

458 TF(PRPI 3LI-2)=77.0) 460,459,459

459 ChS&{T1=CHSH(T1+26.0%PRPLI(T}

460 PP4{LI=NPHA&{TI*CHS4L )

461 XTP4IT1=-97,.56+0. 95B%PRPW2 (1~1)40.958%PRPWI({1140.93%T4([142,6%
1PCPSAMTY

467 XP4{TI)=—=2.6—0.09%PRPW2({I-1)-0.09%PRPWI(1}+0.286%T4(11+2.86%PCPS3(I
1)

463 PCPS&IT1=FSP3{TIN/CNAITI4+PP4{T)/CNALT) ¢XTP4(T) /CNGIT)I—XP4{1)/CN4(T)
1-XMELP&(T)/CNGLT)

464 PREAWSG{T1=68.30-3.3237#PCFAC4{1)—3.1563%PNFBSS4(1+40.02253%Y4(1)
140.1106%T4( 1)

465 TF(PCFAC4IT)I—16.0) 4684684466

466 TFIPCPS4ITI-1R.0) 46B.460,4567
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£67 PRFBW4(1}=0.9375%PRFBWALT)

468 PRNFR4{T)=81.54-4,4403%PNEBS4(I1—1.1698%PCPS4{1)140.,01112%Y4{ I}
1-0.2363%T4( 1}

469 IF({PCFBCALITI+PNFBSA{TIII-2T40Y 471,470,470

470 PRNFB41IY=PRNFR4([}+0.35%PNFBSG(]1)

471 PRPWALITI=Z4G9.36—0.9F45%PNFRS4{TI-3.3264%PCPSGIT1+0.03727%Y4{1}
1-0.607%T4{1)

472 IFAY4111-2790.0) 4T4,474.473

473 PRPW4{I}=PRPW&I'11-0.002%Y4(1)

474 IF{(PCPR&GUII-PCPSALI-111-2.0} 476+4764475

475 PRPW&{1)=0,9525%PRPWA({1]

476 FSBAlT1=—430.87426.76%PLFBC4{T)+# 1T .GL#PNFBS4LI1+10.27%PCPS4(]]}
1—0.0115%Y41[1-0.79%T4( 1)

477 FSP4{1}=—852.9+19.20%PLFRC4{ [} +18.56%PNFBS4{1)+42.5%PCPS4I(]}
1-0.001%Y4(T)-3,.37T%T4{]}

478 PREBLA4IU)I==4.514+0.6393%PRFBWA{ I1+0.8018%8BPCB4(])

479 PRPLA{LI=—T.69+0.4864%PRPWAIII+1.7%BPCP4LT]

480 PRECA4{INI=—13.T70+0. 7831 %PRFALGI T} 40,1 L%RNGE4I 11+0,3952%PRFC2{1-1}

481 [F{RNGF4II}-80.0) 483.482.482

487 PRFC&(11=PRFCA4{TII40LOI*RNGFAIT}

4B3 SE4(11=—B7.674+0.R97TAGRSF4{I—1}+45.175%PRPL2{TI-11-31T.4B%PRC21I-1])
1+0.33541%5F3{ 1}-0.33541%SF3(1-1}

484 TF{PRPL?{1-11-1G9.75) 4B6.485.485

485 SF4{T1=SFa&(11-10,0%PRPL2{I-1])

486 TFI{PRG2(TI-1)1-1.11) 487.487.488

487 SF&liY=1.056%5F4(11}

4AR [F{{PRC2{I-1V-PROB(ITII-0.115) 490,489,489

489 SF4(l1=1.13%SF4(1}

490 PL&(T1}=—3638.040,2778%H23(I-1)1+98.00%{PRFBL4{T}/PRCAILI)]

491 IFIPRFREA{TI-74.50) 452494494

497 1ELIPRCA{TI-PRCA{IIINI=-0.1I0) 494,494.493

493 PL4{T)1=PL&G{1}=-28, 0% PRFBL 4(T}/PRC4ITH)

494 TF{PRP! 2(11-24.001 496.495.495

495 PL&4{TY¥=1.04%PLGIT}
G0 TO sM

496 ITF{PRFBII{TI-28.00} 501.497.497

497 IF(PRFRL4{TI}-2T.N0} 50144984498

498 PLa(l)=1.046%PL4LTY

501 PRECA{T}I=0.75%¥PRFCI{I-11+0.25%PRFC2{T-11+0.25%PRFC3(1)+0.25%PRFC4
1(1}

507 7(I}={{PRFBLB(II/PRCII(I}I}+{PRFBLA(TI/PRCALI}}/2.0

503 H?1{131=—5632.41.48551%H23(1~11—1.19368*H23{[-2)+0.59684%H23{[-3}
1#121.22123«PRFCALTI

5064 H2PR{T1=—1176.40.2T791%H2L{I-L1+5T.5855%PRFCA(T}

505 [F{1-09) 506.506.510

506 TF{PRFCA(II-2T.001 507.507.508

§07 CRCS{T12536.—0.89657%H?23 {11} +2,12714%H23([-2)1-1.06357%H23(]1-3}
1-39,.3934%PRFCA(T}
GD 1O 517

508 CBESIII=536.—0.05536%H?3{[—11+0.44468%H23{1-21-0.22234%H23{1-3)
1-39.3934%xPRFCALTY
GO T 512

510 CBCS{T1=536,—0.92077*H23( -1 142, 17714*H23{1-2)-1.06357T*H23(1-3}
1-39.3G34%PRECAL{T}

512 TF{7(I-11-74.00) 513.513.524

513 IFIPRFCA{TI-272.00) $14.514.515

514 IF({PRFCA(I-T}-PRFCA(T}}-2.75) 515,515,518
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518 TF{(RNGF3(I-11~RNGE3(I))-T.0) 520.520.516
516 TFLIRNGF2IT-11-RNGFAI{TII=2.01 520,520,517
517 CRACSI{TI=L.0TS*CRESIT)
GO TD 5720
518 CRCSITI=1.125%CBCSIT)
%19 Y7Z(lbl=1.0
G20 TFIZIT-11=23.00) 521.521.50%
521 TR{{CRCSUIY/ZH?30T=3) )= 1.1} 527.522.5€9
527 CACSTI)=CRCSITY+0.D4FH2311-3)
8723 HZI{TI=H21(1)—0.03%k23[1—3}
GN TN 509
524 GCRCSITI=DL.R?*CRCSEL)
525 H22R{TV=1.015%H?2RI(1)
526 H2U{T11=1,02%H21L 1}
509 TFUICRCSIIVN/H23tT-33)-0.105}511.545,545
511 CRACST{II=CRCSITIY40,.05%H23( =3}
544 H21UIV=H21 11 }=0.05%¥H23{T1-3}
545 I[FIPRFCACT)=30.0018527+527.546
546 H?PRIT)=0,94%H?2R(])
S27 H23MT)1=0.96%H23(T—11+1.0%H2?R(T—1) ). O¥*CRCS (T
101 XMFCT{I1=514.0+0.3748%PL3(1}+0,3748%PL21I-1140.3748%PL1{[~1)
547 TF{PRFAWAITI)~4R.00V102,107.548
54R TF(PRNFR&4(TI}—47,001102.102.549
549 TFIPRPWAIII-5R.001107.107.5%0
550 XMECIITI=0.942XMFCI{ 1)
102 AWTFLIT1=—204.0%1.1362%AWTF4(T}+3.44%(PRFBLI{TI/PRC3(I))
103 TF{T=5}104.104,105
104 AUTFI(EY=2AWTFLIIV1+18.0
105 TFU{T-&) 107.106.107
106 ARWTFIITI=AWTFLIC(TI-20.0
107 TF(PRCL{TI¥--1.10) 10R.109,109
10AR AWTFIUE)=AMTFI{ I} —0.70%( PRFBL3(I)}/PRCALTY)
109 TF{PRPLAITI-15.01110,19R.1498
110 AWTFI{II1=AWTFI{T1)-15.0
198 JFII{PRFRLI(I}/PRCITTINI=27.0)111.111.199
199 AWTFI{I)I=0.96%AWTF111)
111 CSFCIUT Y ={XMFCL{TY*AWTFI(E)I /1000,
112 RPFI(I)=0.6%CSFOITT)
113 XMIFRLIETI=0.5%*XMIIBILT)
1174 PCFRCIET Y =(RPFLI{T)=XMIFBILI}I¥/CNILLY
115 AWTNFI(TI=913.5+0.78B24%T1(1}

116 XMNFCT(T3=—879.1+0.0625%H13{1140.038%H23{11+156B.5%PRC4(1)
1-B4,965%PRFCAITI+P4.05%RNGEIL L 1-0,394 1 T*AWTNFL1(I)

117 IFIIPRFC&ITI-PRFCA4(I-2))Y- 5,75) 119,119.118

T1IR XMNFCI(TYI=0.B75«XMNFCI1IT

119 TFITPRCI{TI-PRE4(TII-0.11) 1271+1204120

170 XMNFCLITI=1 0RB¥XMNFCITT)

171 TFI(PRNFR&4(I-1}-PRNFR&{1)1-T.50} 123,173,122

122 XMNFLIUT)=NL.9S5%XMNFCILT)

173 IFLIHPZRITY/H?ALT3)-0.22Y 1724:124,125

1264 TF[PRNFRA4TTI-3T7.25) 127.127.176&

125 TF{PRNFRAGIEI-36.001 127.127.120

126 XMNFCIUTEI=]1.T 1 «XMNFCLIT)

1?77 RPNFI1(II=0.517%XMNFCLET}

178 XTRIIT)=761.3-1.67?2%PRNFB3{1)-1.6T2%PRNFB4ITI-18.8xPNFBS3(I]
I-1B.B¥PNFRS4(])

129 XAI{TI=—0.65-04343%PRNFBIC 1V -0.343%PRNFB4( T+ 1, 98R*%PNFBS3{ 1)

1+1.9RB2PNFAS4T T

101
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130 TFI1—6) 131,171,133

131 XIBV(DY=X{R1{11~-181.3

137 XB1tT¥=XRI{T)I-1.B6

133% TFICRCSITI-3300.0) 134.135.135

134 XIR1{T)y=1,40%XIR11T)

135 TFI(PRNFA3{i~1)-PRNFR3(1)}-6.0) 551.,551.136

136 XIR1LT¥=0.70%XiB1{1)}

561 TFIPRFRUAGIINI-4A.00Y137.137+552

567 1F{PRMFRGITI-42.00)137.137.553

55% TF(PRPWALITI—98,00)137.137.554

554 XFATLIY=1.5%XTRAI{T)

137 IF{X'RLITYIY 138,138,739

13R XIRI[T1=0.0

139 1F11-1%) 141.140,140

140 XIRT{1)I=1.645%XTRL{T)

141 PNERST{TY=ESR4{T)I/CNYTTI+BPNF1{I)/CNL{T)#XIBLEE) /CNI{TI-XBLUTI/CN
T1TII—XMTFRICTN/CNTLT

147 CHSMIT Y 2mb146.040.52T276%SFA{T140.1721%SF2(1~11-54.05%PRPLA(T)
1-T19.55¢PRC4AETI+L 168, TO¥PSPS3LT)

143 IFIPRPI&ITI-17.6) l4bk.144,145

144 CHSYTITI=CHSI{IY424.05%PRPLA(T)
GO T0 151

145 TFIPRAPLA(T)I=25.00)1146.145.148

146 TFIPRPI&GIT-11-24.00) 149,149,147

147 TFI{PRPLA4{I~1}—-PRPLAII})I-4.50)14G.149,148

148 CHSYITI=CHSLITI+26.5%PRPLALT)

149 TFLLPRECLITI—PRFLA4LIT-111-4.25%11%51,151.150

150 CHSL(T1=0.936%CHS511T)

151 PPI(TI=NPHYLT)XCHSRI{T}

157 XIP1(11=—92.5640.958%PRPW3 I [)1+0.958%PRPWAITI+0.G3*TL{I}+2,6%PLP5S4
101

153 KP]{I}=-ﬂ.34—0.09*PRPH3{T1—0.09*PRPN4[[l+0.286*T1{Ii+2.86*PCPS4{IJ

154 PCPSI{TI=FSPQ!II/CN1(Ii+PPl(I!/CNlII!+XIP1iIi/CNlIIl—XP1(ll/CNllll
1-XMILPIA{T)/CNLITY

155 PRFRNIII)=67.36—3.3?37*PCFBC1{l]—3.1563$PNFBSI[Il+0-02253*¥1(1!
140.1106%T1{ T}

156 PRNFHl(l\=74.93—4.4403*PNF851({!—l-lbqa*PCPSIIIl+0.01112$Y1(1l
1-0.7363¢TLI1})

157 {F({PCFACT(TI+PNFRSI(§11-27.0}) 159.155.158

158 PRNFRIL{TY=PRNFAI{ I)+0.40%PNFBSILT)

159 PRPNI{l1=46.60—0.9QQS*PNF851(I)'3.3264*PCPSLIII+0.03727*Y1III
1-0.6021%TL(T}

160 TFIYILEI=-?RC0.0} 162,.162.16)

161 PRPWII(TI=PRPWIIII-D.002*Y1{T)

167 IFLIPCPSIITI-PCPSI(I-111-2.0) 163,163.169

163 TEIPRPWA(TI—40.0) 164,1704170

164 TFIPRPWI{T-1)-40.0) 16%.17C.170

165 TFIPRPWILIT=?)1-40.0) 166.170.17C

166 PRPWILI}=0,93%PRPWICI}

167 PRFAWILITI=0.95%PRFBW1{T)

168 771T1=1.0
GOTN 170

169 PRPWI{T)=0.955%¥PRPWIITI

170 FSHI(TI=—458.H+?6.26*PCFHC1IIl+lT.91*PNFBSl[I)+10.27*PCP51{II
1~0.0115%Y 1L 1-0.TRT22T1{ 1}

11 FSPI{Ii=—741.67+[9.?0*PCFBCl!II+lB.Sﬁ*PNFBSll[}+42.5*PCPSIIII
I-0.001&«Y1(TI-3.37*xTL(I]

177 I1E((PCFRCTI{TY+PNFBSI{II+PCPSI{T)}I-46.5) 174,174,173
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173 FSRITI)I=0.75%ESARI(T)

174 lFlfPCFRC&ill+PNFRS¢IIJ+PCP54{II3-46.5? 176.1764+1756

175 FSPI{!1i=0,.70%ESPL(T)

176 PRFBL](l§=—4.51+0.6393*PRFBH1ll}+0.8018*BPCBl{ll

1717 PRPLI(l)=—7.6Q+0.4864*PRPH]{Il+1.2*BPCPl(Il

178 PRFC]{Il=—5.3%+0.H?DH*PRFBL1{fl*O.BTBS*PRFCB(II

179 [F{PRFRL1(11-25.50) 182.182,18¢C

180 TEOIPRFCITTI~PRFCATTII~1.76) 1872.182,18!

181 PRFCLI(II=0.94%PRFCIIT}

182 SFIN|}=—8?.67+0.897b4*SF1([—1|+45.175*PRPL3[11—317.48*PRC3(Il
l+0.13541$SF4(T)—0.3354*SF4IT—11

560 TFIPRPLA(TI-26.0011R3.561.561

561 SFI{I)=SF10I71-20.0%PxPLAL])

183 TF{7i1}-24.00) 1B4,184.1R5

TR4 1FI77(7)-1.0) 1854185.186

1R85 SFMTI=0.93%SF1{1}

186 TFOIPRPLAIT-L}I-PRPLA{I})-T.0) 187.187,188

1RAT TFU{PRCI(TI-FRC?{T-111—-0.1%) 185,189,188

1R8 SFU(I}=N.B6%SF1(1)

189 PL1(Ii=—5339.0+0.?488*H23[I—ll+86.2*(PRFBLI(Il/PRCllll)

190 IFII-4) 197,192,191

191 IF{PRCICTI-1.10) 192.192.567

197 PLICD)=PELIII—10.0%{PRFBILI{TI/PRCLI(T}}

SH7 TRUTPRFALI(T)Y/PRCTICIII-24,5011923,193,563

563 PLUCTI=PITCII-10.0%{PRFALILI)/PRCLI{T]}

193 TFIY7{T1=1.0) 201.194.,201 '

194 PLIIT)I=0.94%PLI{] )

201 XMFC?(l}=*441.0+0.344#PL3lTI+O.344*PL4(II+0.344*PL1{I?

202 IF(T1-4Y720n3%,203.204

703 XMFCZ2{I)=1.0RSEXMFC2 (1)

N4 TFUIPRFALATTI-1)—-PRFRL4{IY}—3,.80) 207,205,205

205 IFLIPRFALI(TI-1I-PRFBLI(I1)}-2.80} 207.207.,206

206 XMFC2IT¥=1.093%xXMFC2(1}

207 TFIYZ{TY-1.00} 209.208,209%

P08 XMFC?[I]:O.Q6*XMFC?“TI

?0% TF(PRFAWI({I}-46.00} 213,213,710

210 TF(PRNFRI{TI=-36.00) 213,213,211

211 TFEPRPWICTI-49.00) 213,213,712

2172 XMFC2UT)I=0.96B%XMECP L)

213 IFIPRPLLII-1)-23.0) 216.214.214

214 TRU(PRPLILTI-1¥-PRPLI(I) I-6.C0) 216.215.215

215 XMFC2({1)=1.05«XMFC2( )

214 AhTF?(T}=?TI.O+O.6QE8*ANTF]lll+?.24*lPRFBL4[Il/PRC4[ll!

21T IRV =22.90) 220.720.218

218 TFUIPRFRLA4IT}/PRCSHITII=24.50) 220,220,719

219 AWTF2ITI=AWTF2(T)40.3%(PRFBL4LT}/PRCA({T))
GO TN 222

220 TFIYZ7UTI=1.01 222.221.7727

271 AWYF2{T}=0.985%AWTF2{I1}

222 CSFLPUTI={XMFC2 (T )%=AWTE21I1Y/1000.

223 BPRE2LT)1=0.6%CSFC2 L1}

724 XMIFR2UI¥=0.5%XMILR2(T)

225 PLCFRC2{UY=IRPF21{}—XMIFB2{ 1)) /CNZIT}

226 AWTNF2(E1=893,40.7874%T2( 1}

2?7 XMNFC?(ll=—9]6.6+0.0625*H13IIl*O.ﬂE?*HZ?{[I+1568.5*PRC1(I|
1—84.965*PRFC11ll+24.05*RNGE2{Ii-O.3941?*AHTNF2!Il

278 TFUIPRCIIT)=PROALTII-0.11) 230,229,229

2729 XMNFC2{1)=1.08%XMNFC2(1)
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230 TFIPRCI(TY—-1.100 231.731,232

731 XMNFC2(TI=XMNFC2(T1)=-138.5%PRCIL{I}

732 TFIPRPLI{T-1)-23.0) 235.235.233

733 TE(IPRPLLIT-1)-PRPLLIT)I~6.00) 235.234,234

734 XMNFC2U1Y=0.90%XMNFC2( 1)

735 TFL7(1)-24,00) 237.737.736

736 XMNFC?2IT1=0.92%XMNFC2{T1)

237 IFLY7{T1-1.01 239.238.239

738 XMNFC2(T)=0.8T7=XMNFC21 1)

239 RPNF2{T1=0.524%XMNFCP{ I}

240 XIB?I[i=76l.3—1.67?*PRNFBéIIl—l.b?Z*PRNFBlJlI—lB.B*PNFBS4(l]
1-18.8%PNFRS1{1}

7241 KH?{]l=—0.65‘0.343*PRNFBQIIi‘O.343*PRNFBI(I)+l.988*PNFBS4(Il
1+¢1.9RR%PNFRSLIT)

7642 TF(1-5) 243,743,245

243 XIB?(T¥=XIB2(11-181.3

244 XB2ULI)=XB?U{I)-1.86
GO TH 283

745 TF{I-6) 246,2464247

746 XIR2{T¥=XIR2(11-81.3

247 TFI{PRNFRI{[~1)—PRNFALITI})}=56.0} P245,248.248

248 XTRPL1)=C.6THXIB2II1}

249 IF{XIR2(T11} 250.251.251

280 XIRZ2{11=0.0

751 JF{I-15) 253.72572.752

252 XIAZ(T1=1.3RsXIR21T)

293 PNFBS?(II=FSBIIII/CN?{IQ+BPNF2[Il/CNle}+XIBZIJIICN2[Il—XB?(Ii/CNZ
T{1Y=XMIFR2LT1F/CN2 (I}

754 CHS?III=—4]46.+0.527?6*SF4[I)+0.1721*SF3tI}—54.DS*PRPLLII1—719.58*
1PRCLIT 41168 THEPSPSA(T)

265 TFIPRCI{II-1.12) 25642564757

756 CHS211)1=CHS?2(1)1+319,.58%PRCL{T)

757 {FIPRPLITII-26.001 ?58,258.260

258 IF{PRPI 1{1-1)-23.0} 261.259.,259

259 [F(IPRPLI{I-11-PRPI1{T11-6.001 261+260.260

260 CHS2{TI=CHS2ITY+22,00%xPRPLILT)

261 PP2{T1=NPH2IT}=CHS?2( 1)

267 XIP?(Il=—9?.56+0.958*PRPH4{I!+0.958*PRPH1IIi+0.93*T2l[l+2.6*PCPSl
101)

261 XP?II!=—Q.BB—0.09*PRPHGIIl—0.0Q*PRPHlII}+O.286*T2lI]+2.86*PCPSL(II

?hHh4 PCPS?(I!:FSPI(I!/CN?TI1+PP2([l/CN?III+KIP?IIIICNZ(II*XPZII!/CNZ(li
1-XMTI P2 LTV/ON2(TY

265 PRFBH?(I1:63.ﬂ9—3.3?37*PEFBC?{11—3.1563#PNFBSZ(I1*0.02253*Y2(I}
140,11062T201)

266 PRNFR?{T)=77.60—4.4403*PNFHSZI[l—l.leB*PCPS2(Ii+0.01112*¥2{ll
1-0.23632T21L 1)

26T PPPN?II}=44.4?—0.9945*PNFBS?IIl—3.3264*PCP52{[l+0.03727*Y2{Il
1-0.6021%T201)

195 TF{1~-6)76B.196.768

196 PRNFR?IT¥=PRNFB2(1}+4,.50

197 PRPW? (T I=PRPWZi[1+5.0

Z6R TFIY2LTI=2800.0) 270.7270.769

769 PRPWP{TI1=PRPW2II1-0.002*%¥2(1}

270 IFL(PCPSPL{EI—PCPS2IT~111-2.0) 2724272271

271 PRPW?[T31=0.955%PRPW2 (]

272 TF(771019=1.001 275.,273.275

774 PRPWZ(T11=0.97*PRPW2IT)

274 PRFAWZ(TI1=0.96T75%PRFAW?{I)
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775 TRLIPRPWLIT-13—-PRPWICI}1—10.00) 277.277.276
216 PRPUZTTI=0.9N%PRPW2{I)
2717 ESB?{l}=—4?7.52+?6.?6*PCFBC2Ill+17.91*PNF852(Il+10.27*PCPSZ(II
I~ 011S%Y2( [}Y—0.78772T2 [
278 FSP?{I)=—73?.53+19.20*PCF8C2I[)+18.56*PNFBS2lI)+42.5*PCP52(I)
I—0.001%Y2{1}—-3,.37%T2(1])
279 PRFBL2II1=—4.514+046393%PRFBW2{}+0.8018%BPCB2(1])
780 PRPL2{IN==T.69+0.4B64EPRPW2(T1)1+1.2%BPCP2(])
781 PRFC?{I!=—15.64+0.?3?6*PRFBL2(T1*0.153*RNGE?{Ii+0.4435*PRFCQ(I)
782 IFCIPRFCIITI=PRFCA(TII-1.39) 783,284,284
783 IFUPROPUII-PRE2ETI-131-N.13) 285,284,284
784 PRFCZ(I1=0.94%PRFC7{1}
2as SF?(!I=—82.67+0.89764*SF2{I—lt+45.ITS*PRPL4I11—317.48*?RC4([)
1+40,.33541%SF1T1-0.33541%SF1{1~1)
?BR6 TF{PRPL&4(1}-13.0) 2?87.288.788
287 SF2U11=SF2{11-10.0%PRPL&(])
A8 IFIPRC4ITII-1.05) 28G,7RG,.555
PR9 SFPLI}=1.D75%SF2(1)
555 IF{(PRCALTII—PRCILIII-0.021556.556,567
5T 0 SF2{11=0.90%xSFE2{ 1)
556 TF({PRPLZ2(I-1)+PRPL3{I1}}-49,0}290.290.558
558 ITF{{PRPLAITIV+PRPLI(T)}I=-52.01290+55%,559
559 SFP{II=1.10%SF2(1}
290 PL2{1}1=-5233,040.249%H21{114+96.6%PRFBL2(T)
291 IF{1-4) 292,7972.729%
292 PL2(TYI=PLPIL}+647.0
GO TO 15
7?93 TFi{I-5)115.794,295
294 PL2{11=PL2(1Y+316.0
29% TF{{PROZ{IVN-PRC2IT-1}}—-0.13) 267.296.296
296 Pl 2L 1)=0.95%PL 211}
29T TE{PRPI2{I}=23.50} 299,795,298
788 PL2{1¥=0.96%PLP{1])
299 IF{PRPL2IT)I-?2.0} 1717300
300 TRIPRFBL2(IV-30,01 1741716
16 PLP2LEI=1.13%PL2LT)
17 IF{PRPI 21 T—-11—-23.0115.15.18
18 [F{{PRPL2{I-1)~=PRPL?{TI})—-3,.50)15,15,19
19 PL2{T1=1.085%PL2 (1}
15 CONTINUF
RFTIIRN
FND
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