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CHAPTER I

PURPOSE OF THE STUDY

Introduction

Institutions such as the U. S. Department of Agri-
culture, universities and érivate firms have published
regularly current and outlook information to the partici-
pants of the livestock market.

Information about short-run future tendencies in
the market place is a necessary tool used in the decision
making process, by hog producers;;wholesalers, retailers
and others operating in the hog and pork markets. The fore-
casting techniques which have been used range from very
sophisticated ones to simple "rules of thumb" or purely
guesses., Many forecasters use their own procedures and
techniques developed after long experience in operating in
the market, and they on}y get their results after much
“pencil and paper" work, and frequently the techniques used
are known only to the forecasters.

The present work was developed under the supervision
of Dr. John N. Ferris, professor of Agricultural Marketing
and specialist in livestock outlook at Michigan State Univer-

sity. It is an attempt to formalize his technigques and
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procedures with some modifications, for predicting monthly
hog prices two years in advance, using a model reasonably
tailored to existing data published mainly by government
sources. This research is a first step in the development

of an improved model in the future.

Litetrature

Knowledge about the causes underlying short-run
fluctuations on a monthly basis in the supply and prices
of hogs and pork is vitally important as a tool for the
decision making process for many participants in that sec-
tor of the economy. In recent years much effort has been
devoted to the study of these fluctuations on a quarterly
basis, but only a little research has been published con-
cerning monthly fluctuations.

Crom (2) designed a recursive model for simulation
and projections of the beef and pork sectors of the live-
stock industry using quarterly data. Commercial hog
slaughter was explained as a function of pigs produced from
sows farrowing two and three guarters previously; these
farrowings from two quarters before would be responsible
for the barrow and gilt slaughter. Hog and corn prices
were not used as a ratio but in their separate components:
hog price lagged one quarter and the corn price lagged one
quarter. The variable pigs saved per litter enters in the
model as an exogenous variable, but an equation was pre-

sented to estimate it.  Imports and exports of pork were




estimated as a function of lagged price of wholesale pork
products, lagged per capita supply of pork, and a trend
term; increases in domestic pork prices would stimulate
imports, while high domestic prices would‘reducé the

amount of pork supplied for export. Ending stocks and
prices are jointly determined from the entire supply avail-
able. Over 120 operating rules are introduced in the model
based on economically logical behavioral relationships. In
the opinion of the author his model is of more value for
long-run projections than in the short run.

Hayenga (9) presented a model to explain monthly
fluctuations in the supply and prices of beef and pork.

He used monthly average supply of pork per workday as a
measure of the level of supply in the market which improved
his estimates for some months. Least square methods were
used in the estimation of the parameters. It is one of

the few studies dealing with monthly prices and supply
fluctuation.

Ferris (3) tested the hypotheses that the hog
market would have cyclical tendencieé and that it would be
convergent. For this he used regression analysis and a
method proposed by Nerlove (15). He used data from the
period 1908-24, 1925-41 and 1947~58; his results confirmed
the hypotheses above and a cycle of five to six years was
indicatea. Still, the results gave support to the idea

that hog production is a function of past prices. Retail :

quarterly prices of pork were used as a dependent variable :




as a function of: (a) disposable income; (b) supply of

pork; {(c) supply of competing meats; (d) time; (e) popula-

-tion; and (f) dummy variables for the different seasons.

He estimated the price flexibilities of the demand for hogs
to be respectively for the four quarters: =-2.09, -1.12,

-1.33 and -1.56. He combined three equations to have a

'complete model: a quarterly demand equation for hogs, an

equation to link "spring" farrowing to "fall” supply of
pork, and a supply equation.

Hacklander (7) presented a study of the mohthly
fluctuations in the price of beef and pork at the whole-
sale level, He analyzed a model for the short-run fore-
cast of monthly beef and pork prices at the wholesale
level. Beginning pork storage level proved to be inversely
related to pork cut prices. Simultaneous and close correla-
tion was found between wholesale pork prices and live hog
prices. The pork guantity level did not prove to be a
significant variable to explain storage levels of pork.

Harlow (8) concluded that changes in the hog-corn
ratioc today have come about primarily because changes in
its component price of hogs, since with Government price
support programs the price of corn has become much more
stable, thus price of hogs alone, independent of corn, has
become more important. Harlow estimated the number of
"springﬁ farrowings as a function of: (a) price received
by farmers for hogs in the period of October-December,

deflated by the Consumer Price Index; (b) price received

%3’;1




by farmers for corn, October-December, deflated by the
Consumer Price Index; (c) price received by farmers for
beef cattle, October-December, deflated by the Consumer
Price Index; (d) production of oats, barley, and sorghum
grain. He found a supply elasticity of 0.82 using data for
1949-1960. "Fall" farrowing was explained in logarithmic
form as a function of: (a)- number of sows farrowing in the
"spring"; (b) production of cats, barley and sorghum grain;
(c) price of feeder cattle at Kansas City, April-June,
deflated by the Consumer Price Index; (d) price received
by farmers for corn, April—June,fdeflated by the Consumer
Price Index. Price of hogs was explained, in logarithmic
form, as determined by: (a) per capita consumption of
pork; (b} per capita consumption of beef and veal; (c) per
capita consumption of poultry meat; (d) deflated discre-
tionary income per capita; ({(e) time. From this equation
he computed the farm-level demand elasticity of -0.35.
Using data from the period 1949—1966, Myers et al.
(14) estimated monthly price elasticities of demand at the
retail level as being -0.73 for pork, -0.72 for beef and
-1.55 for broilers. Average farm level price elasticities
of demand for pork were -0.43 and -0.50 for beef. Average
income elésticities were estimated to be 0.30 for pork,
1.10 for beef and 0.76 for broilers. He presented three
forecast models for the hog-pork sector and evaluated the
predictions on the basis of: (a) the direction of change

in the endogenous variables; (b) other tests involving the
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magnitude and direction of the deviations among the observed

and the predicted values generated by the model.

The Problem

Hog production, like agricultural production in
general, is based upon a physiological production process
which takes a certain period of tiﬁe to be accomplished,
i.e., there is necessarily a span of time between the far-
mer's decision about how much to be produced and the begin-
ning of the process until the time when the output is ready
for sale. The farmer's decision today about how many sows
to be bred will have a future effect on the size of the
supply of barrows and gilts in the market a year later.
Excessive reliance upon present market conditions as an
indicator of the situation for the next period may result
in very poor decisions which would determine accentuated
production and price fluctuations in the free hog market
via the process of adjusting the supply and demand forces.
These production and price oscillations bring increased
risk and uncertainty to the market participants, resulting
in lower efficiency and higher costs.

More adequate forecasts would result in a better
performance in the market, since hog producers and other
participanﬁs in the hog and pork market, such as meat
packers, speculators, hedgers, chain stores, wholesalers

and others are basically interested in predicting future




prices in order to make their adjustments in time for
future conditions in the market. Decisions about when 1is

a good time for buying or selling, about the determination
of adeguate inventory policies and promotional schedules (9),
and other decisions could be improved with the existence

of reasonable forecasts. These would serve as an extension
of the present hog market information availabkle in the
guarterly report "Hogs and Pigs" and other information
published by the United States Department of Agriculture.
The purpose of this work is, based on the information found
in that source of publication, plus information about
exogenous variables, to forecast monthly hog prices twenty-

four months ahead,




CHAPTER II

METHODS, DATA AND PRCCEDURES

Recursive Models

Regular fluctuations in a cyclical pattern in
prices of hogs have been pointed out almost a century ago.
A close association between corn prices in a period and the
size of the supply of hogs was recognized too, and the
hog-corn price ratio had been used as an indicator of hog
production in the next period: a lafger hog~corn price
ratio woula result in a higher level of supply of hogs in
the next period, and vice versa., Today corn prices have
become more stable, and added to this fact, the relative
importance of the cost of corn in thertotal cost of hog
production has been declining because of the increasing
costs of other items such as protein supplements, buildings
and installations; labor has also become relatively much
more important than before. However these two tendencies
which were thought to bring much more stabilization to hog
prices may only have brought a partial alteration in the
pattern, because a substantially regular cycle in the pro-
duction and price of hogs can stiLl be observed.

Many statistical models have been presented to explain i




cycles in agricultural products. A very simple one is of

the type:

S¢ = a, + b P + Ug

Pt = ap * szt + Gt

S¢ = D¢ .
where:

St = supply size in a given pexiod of time t.
a = estimated parameter.
b = other estimated parameter.
= price in the previous period.
P = price in the current periocd.
Dy, = quantity demanded during period t.
U, = error term in the supply eguation.
G, = error term in the price equation.

In this model the current supply size is explained’
by -a lagged variable which is the price level in the pre-
vious period. But the current price ié explained by the
demand forces in the same period t; for that is necessary
to assume that the whole guantity supplied in the current'
period be totally consumed in the same period, i.e., S, = Dgo
This is a recursive model, i.e., "it shows how certain ini-
tial conditions will affect conditions in a coming period,
say, t+l; then how conditions in period t+l will affect

conditions in t+2, and so on" (20).

e - S e o
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Data Source and Periods

The recursive model to be presenﬁed will use eight
exogenous variables and five lagged endogencus explanatory
variables, It will explain and predict supply of pork and
price of hogs. The forecast program was settled to start
at the end of December,_;, and generate 24 forecasts of
hog prices in the period from January, year t, to December,
year t+l. The computer program for this can be found in
Appendix B.

The data period used was from 1958 to 1971, with
the exception of the equation for sows farrowing in the
"spring" when a slightly longer period was used, 1956-1971.

The use of all the forecast range of the program is
necessary to have on hand the lagged data including that
for December¢-j. Some of these data may not have been
available at that time; thus some approximate estimates for
this month may be necessary. Projected data for exogenous
variables to be used are: Consumer Price Index, U. S.
population, disposable income, consumption of turkeys and
broilers, and consumption of non-pork red meats; some of
these projections can be found in current publications while
others must be obtained from specialists or experts in the
area.

The following list presents a basic source of in-
formation used in the present work as well as other sources

with collateral relevant outlook information. A relation of
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the data used can be found in Appendix A. We can see

below relevant information sources for each variable used

in the model; the variables are expressed in the same

units as used in the equations.

1.

(PC)--Price of No. 3 yellow corn at Chicago (average
price from Octobert_2 to Septembert_l in dollars/
bushel.

{a) Grain Market News--U. S. Department of Agricul-
ture, published weekly.

{b) Feed Situation--ERS, U. 5. Department of Agricul-
ture, published in February, April, May, August
and November.

(PSM)--Average price of soybean meal, 44% protein
Decatur, Illinois (average price from Octobert-2 to
Septembert_l) in dollars/ton.

{a) Agricultural Prices--SRS, U. 5. Department of
Agriculture, published monthly.

(PPDF}~-~-Index of Prices Paid by Farmers (base 1967 =
100} .

(a) Agricultural Prices-~-same as above.

(PH) ~-Average price of barrows and gilts, in dollars
per hundred pounds of live hogs, 7-8 major markets.

(a) Livestock, Meat, Wool Market News--AMS, U. 5.
Department of Agriculture, published weekly.

(b) Livestock and Meat Situation--ERS5, U. S. Depart-
ment of Agriculture, published in February, March,
May, August, October and November.

(DSPK) --Domestic supply of pork (data from total
production plus beginning stocks of pork) in
millions of pounds.

(a) Livestock and Meat Situation--from source cited
previously.

{(b) Livestock Slaughter-~-SRS, U. S. Department of
Agriculture report.

(¢} Cold Storage-—-SRS, U. S. Department of Agricul-
ture, published monthly.
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(d) Summary of Regional Cold Storage Holdings--
SRS, U. 5. Department of Agriculture, published
annually.

6. (PGS) and (SF)--number of pigs saved and number of
sows farrowing respectively, in thousands.

- (a) Hogs and Pigs-~ERS, U. S. Department of Agri-
culture, published trimonthly.

7. (pOP}), (CPI) and (DI)-~respectively, U. S. popula-
tion, Consumer Price Index (base 1967 = 100) and
disposable income.’

{a) Economic Indicators--Council of Economic Ad-
visors, monthly.

8. (CNPK)--Consumption of non-pork red meat (beef,
veal, lamb and mutton), in pounds.

{(a} National Food Situation--ERS, U. 5. Department
of Agriculture.

9. (CTB)--Consumption of turkeys and broilers, in pounds.

{a) National Food Situation--cited above.

(b) Poultry and Egg Situation--ERS, U. S. Depart-
ment of Agriculture, published in February,
April, June, September, and November.

10. (pPC), (PsM}, (PPDF)--for projections of these
variables, consuilt:

(a) outlook specialists;
(b) private sources of information.
(c) future prices on PC and PSM.
Some production and supply variables were used
per workday; a table with the number of workdays in each
of the months in the period 1958-71 can be found in Appendix A.
An index of seasonality in slaughter hog prices
was computed for the period 1958-71 using the following
procedure: by dividing each month's observation by a cen-

tered 12-month moving average, averaging these over the
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years, and multiplying by 100. See Tables 7 and 8 in
Appendix A for the slaughter price of hogs data used and
for the seasonal computations.

The hog price equations in the forecast model were

used in their logarithmic form.

Least Squa¥re Estimates

The equations in our recursive model were estimated
by the least sguares procedure. In our demand equations
instead of using prices of competitive commodities as
independent variables, their quantities were used in order
to reduce the pessibility of high serial intercorrelation.
"In a strict sense, demand theory requires that prices of
substitutes be held constant. But as a practical matter
in fitting a demand equation, quantities are often used
to reduce the high intercorrelation found among many price
series" (8). The gquantities enter as predetermined inde-
pendent variables, i.e., they are not simultaneously deter-
mined with price. The price egquations were used in their
logarithmic form since it shows a better statistical fit
and because it makes possible almost direct obtainment of
the price elasticity of demand value. Disturbances are

assumed to be independently distributed.

BEvaluation Criteria

The criteria used for evaluation of the estimates
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of the parameters of the eguations were the value of the
coefficient of correlation (ﬁz) which expresses the pro-
portion of the variation in the dependent variable which
was explained by the independent variables used in the
equation. The Student t-test was used to test the proba-
bility that the regression coefficient is not significantl?
different from zero; the levels of significance employed
were 5% and 10%. The standard error of estimate (SEE)} is
shown for each equation.

A non-parametric measure of forecast efficiency
to be used is the turning péint criteria which considers
the number of times the direction of changes in prices were
correctly'predicted by the model.

The magnitude of the error for each forecast value
will be shown in the form of a list of the differences
among the predicted and the actual value.

An annual measure of forecast error was computed
using the formula

I (Pred - Rep)

n

E = I Reported ‘ -100

n

where:
Pred = values predicted by the model.
Rep = reported values (taken as the actual values).

n = number .of observations (it is cancelled out in
this equation.

E = average forecast error during the year, in %.

9



CHAPTER TIII

SUPPLY AND DEMAND

Production

The size of the pig crop for any given season is
egqual to the number of sows farrowing times the number of
pigs saved per litter from these farrowings.

The production cycle is,‘on thg average, accomplished
in a period from 10 to 12 months, It is constituted by the
gestation period, i.e., the time since the sow was bred
until the farrowing occurs which takes around 4 months,
plus 6 to 8 months more for the hog to reach an adequate

slaughter weight.
Most specialized hog producers obtain two farrow-

ings per year from the same sow, forming a 6-month farrowing

cycle:
Breeding:)(:;arrowin%> Weaning \ Farrowing }{ Weaning )

and new
breedin

Gestation Sucking Gestation Sucking

4 months 2 months 4 months 2 months
6 months

12 months

After farrowing sows are not bred immediately but only after

15
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a period of two months when the pigs will be weaned,

The year has therefore been arbitrarily divided
into two production seasons: the "spring" farrowing sea-
son which takes place during a 6-month period from December
to May, and the "fall" farrowing season from June to
November. Such a dichotomy does not fit some hog producers.
A declining number of farmets are following a "one litter
system" with farrowings in the summer in pasture. An in-
creasing number of farmers have sows farrowing throughout
the year and not concentrated in the SPring and fall. Even
so, definite peaks in farrowings remain in these two
seasons.

What would determine or influénce the number of sows
farrowing in a season? What factors do farmers take into
consideration in their decision making process in deter-
mining the number of sows to be bred?

Certainly farmers consider the factors that influ-
ence the amount of profit likely to be obtained when their
output will be ready for sale 10 to 12 months later. They
have to form their future expectations based on past and
present information. Some factors which are believed to
enter into their considerations and which will enter for-
mally in our equations are: past and current hog prices
and the price of hog feed inputs such as corn and soybean
meal, and costs of other inputs. Other factors which could
be taken into consideration,'although they are not formally

included in our equations for simplification reasons, are
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the alternative possible returns which could likely be
obtained from the production of other commodities such as
beef cattle, considerations about prices of other minor
hog feed inputs like oats, barley and sorghum grain.

Three variables will be considered as exogenous in
oﬁr supply model: prices of corn and soybean meal, and
the Index of Prices Paid by Farmers which represents the
cost of non-feed inputs. These variables enter the supply
relationship as components of a "gross margin" variable
described on the next page. The expected "gross margin"
is considered as a function of current and past "gross
margins” in a distributed lag relationship.

The estimate of the number of sows farrowing during
the "spring" season was derived from the following regres-
sion equation, fitted to data from 1956-1971. The "t"

values on the coefficients are given in the parentheses.*

GMH, _y
SFS, = -926.36 + 0.9399 SPS,__; + 71.46 .~ (1)
PPDF, _;
{(6.28) (4.67)
R4 = 0.72
SEE = 286.0

*Figures in parentheses below thg equation ex-
press the calculated "t-values" for testing the hypothe-
sis that coefficients = 0.
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where:

SFSt = number of sows farrowing during the "spring"
season (from December to May), year t, in
thousands.

SFS,_1 = number of sows farrowing during the "spring"”
season, year t-1, in thousands.

GMH,_, = average Jross margin on a hog weighing 230
pounds, after deducting costs of corn and
soybean meal, year t-1, in dollars.

PPDF,._7 = Index of Prices Paid by Farmers, year t-1,
(base: 1967 = 100).

GMHt-—l

555?;:; = deflated gross margin on hogs.

Both coefficients show the expected signs; both
coefficients for sows farrowing in the past "spring" and
for the deflated gross margin on hogs are significantly
different from zero at the 0.0l per cent level. The number of
sows farrowing during the "spring," year t, is a function
of the number of sows farrowing during the past "spring"
season, and a function of the deflated gross margin on
hogs in a past period; the greater the gross margin on hogs
in one year, the larger will be ghe number of sows farrow-
ing in the next "spring" season. The two independent
variables in equation (1) explain 72% of the variability
in the dependent variable.

The variable GMH,_, expresses the‘aggregate effect
of the variables: past prices of hogs, corn and of soybean

meal. It is explained by the following identity:

- _ _ 159
GME,_; = 2.3 PHy_; = gz~ PCe) = Top PSMe-1

T T EADAt it Exbr )
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where:
GMH._31 = average gross margin obtained by a farmer on
a hog weighing 230 pounds, after deducting
the feeding costs of corn and soybean meal,
vear t-1, in dollars.
PH, = average price of barrows and gilts, in dollars,

per hundred pounds of live hog, 7-8 major
markets, in year t.

PCi_q = average price of No. 3 yellow corn at Chicago
(average price from Octobery_, to Septembert_l),
in dollars per bushel.

PSMi_1 average price of soybean meal, 44% protein

Decatur, Illinois (average price from Octoberg.s
to Septembery.,) in dollars per cwt.

The coefficients of the equation above were based
on calculations for a typical average feeding cost to raise
a hog to.a live weight of 230 pounds. It was found that,
on the average, for a hog to reach this weight it is neces-
sary to feed around 807 pounds of corn and 159 pounds of
soybean meal, including an allowance for the sow and boar.
In order to simplify the introduction of data currently pub-
lished by the USDA, expressed in units other than pounds,
simple conversion factors were introduced into the eguation
to permit direct introduction of the prices of hogs/100 pounds,
price of corn/bushel and price of soybean meal/cwt.

Thus:

2.3 to adjust quantity expressed in pounds to price
in dollars/100 pounds

807 to adjust quantity expressed in pounds to price
56 in dollars/bushel
%gg_ to adjust quantity in pounds to price in dollars/

cwt.
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Thug, the gross margin on hogs represents an indication of
the relative attractiveness of the hog producing activity.
Other formulations of the supply equation were tested, in-
cluding the addition of a variable for profits from cattle
feeding, but they had less favorable statistical proper-
ties than equation (1).

The farmer usually makes his decisions in the last por-
tion of a year concerning the production level of hogs for the
entire following year, instead of planning just for the next
season (8). This being true, what the farmer does during
the "spring” season will be a good indication of what he will
do in the "fall" season in the same year; changes in produc-
tion in the "spring" in relation to the same season last
vear, would mean changes in the same direction during the
"fall" season. The data in our period of study have been con-
sistent at first moment with this idea as can be seen in Fig-
ure 1; here we can see a tendency of the difference between
the number of sows farrowing during the two seasons becoming
smaller over time. However, a more accurate examination of
data shows that it does not hold true for the second half of
the "fall," which is affected by the GMH during the "spring."”

The estimate for the "fall" farrowing was derived
from the following regression equation, fitted to data from

the period 1958-1971.

SFF, = 398.18 + 0.6997 SFS + 27.61 GMH3-5, + 38.20 T (2)
(5.48) (2.04) (1.91)
RZ = 0.73

n

SEE 225.57

A I e r g b i
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where:
SFFt = number of sows farrowing during the "fall"
season {(June to November), year t, in thousands.
SFS, = number of sows farrowing during the "spring"
season, year t, in thousands,.
T = time variable which assumes the value Ty =1

when representing the year 1958; T, = 2 when
representing 1959, and the same procedure was
used for. the following years.

Ty =1 for year 1958
Ty = 2 for year 19595
Ty = 3 for year 1960
. e for year . . .
T14 = 14  for year 1971

GMH3-5,. = the same as explained before, now for the period
March-May, year t.

In equation (2) all coefficients have the expected
signs; the coefficients for sows farrowing during the "spring"
vear t is significantly different from zero at least at the
5 per cent level, and the coefficients for T and GMHB-St
variables are significant at the 10% level. This indicates
fall farrowings are related to spring farrowings but that,
in addition, it is related to the gross margin on hogs dur-
ing the "spring" and to the time variable; Seventy-three per
cent of the variability of the SFFy variable is explained
by the independent variables.

Estimates for different 3-month periods during the
yvear were derived from the "spring" and "fall" farrowings
and time in the following four regression equations fitted
to data from the period 1958-1971.

SF12(_1-2¢ = -615.32 + 0.4469 SFS_ + 15.15 T (3)
| (7.23) (1.93) _,

R = 0.80
110.2

SEE
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SF3-5£ = 897.41 + 0.517 SFS, - 21.70 T (4)
(11.81) {-3.91) 2
R = 0.94
SEE = 78.1
SF6-8, = -124.99 + 0.0951 SFS, + 0.4379 SFFy - 6.74 T (5)
(2.63) (9.88) (-1.86)
R% = 0.97
SEE = 36.29
SF9-11, = 124.83 - 0.095 SFS¢ + 0.5622 SFFg + 6.63 T (6)
(-2.50) (12.04) (1.55)
R = 0.97
SEE = 38.24
where:

SF124_1-2; = number of sows farrowing in the three month
period from December year t-1 to February
year t, in thousands.

SFB—St = number of sows farrowing during the period
from March to May, year t, in thousands.
SF6-84 = number of sows farrowing during the period
' from June to August, year t, in thousands.
SF9-11¢ = number of sows farrowing during the period

from September to November, year t, in
thousands.

The ccoefficients for the independent variables,

sows farrowing during the "spring," in the equations (3-4)
are significantly different from zero at the 0.0l per cent
level; and at the 5% level in equations (5) and (6); the
coefficients for the time variables are significantly dif-
ferent from zero at the 0.0l per cent level in equation (4},
but is not significant at this level in equation (3) and (5),
where it is signiﬁicant only at the 10 per cent level and in

equation (6) in which it is not significant even at the 10%

[y
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level. The variability in the dependent variables was better

explained in the three last quarters by the independent vari-

ables; 80% was explained in equation (3), 94% in eguation (4),

97% in equation (5) and 97% in equation (6). The negative

sign of the variable SFS. in eqguation (6) acts as a device

to reduce the value of the dependent variable SF9-11, when

"spring” farrowings are large. The negative sign in the

time variable in equation (5) expresses a tendency in reducing

the number of sows farrowing in the period from June to August.
It is necessary, now, to have an egtimate of the number

of pigs saved per farrowing or litter; this was derived from

the following two regression equations, fitted to data from

1958-1971.
(PGS/LS¢) = 7.01 + 0.0253 T (7)
R = 0.61
SEE = 0.082
(PGS/LF,) = 7.08 + 0.0184 T (8)
(3.47) _ 5
R™ = 0.46
SEE = 0.08
where:
(PGS/LSt) = average number of pigs saved per litter

during the "spring," year t.

(PGS/LF) = average number of pigs saved per litter
during the "fall," year t.

T = time variable as used previcusly.
The temporal coefficients in equations (7) and (8)
both are significantly different from zero at least at the

5 per cent level,
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The total number of pigs saved by gquarters is given

by the following identities, in thousands:

PGSlEt_l—Zt = SFl2t_l-2t : (PGS/let-l-zt)

)

PGS3-5_ = SF3-5; * (PGS/L3-5),

PGSG—St SF6-8, - (PGS/LG:S)t

PGSQ-—-llt = SF9-llt : (PGS/L9—ll)t

This simply means that the total number of pigs saved in
a given period of time is equal to the number of sows far-
rowing during the same period multiplied by the average

number of pigs saved per litter during the same period.

Where:

PGSl2t_l—2t = total number of pigs saved during the three
month period from December, year t-1, to
February, year t, in thousands.

PGS3-5, = total number of pigs saved during the
period from March to May, vear t, in
thousands,

PGS6-8; = total number of pigs saved during the
period of June—-August, year t, in thousands.

PGSQ-llt = total number of pigs saved during the

pexiod from September to November, year t,
in thousands.
Since we do not have estimates of the number of pigs
saved per litter for the different three month periods,
these estimates will be made by use of the following sim~

plifying assumﬁtions:

I et i i T T T T I



26

(PGS/Ll2t~l_2t) = (PGS/LB-St) = (PGS/pSt)
and
(PGS/LG-St) = (PGS/L9~llt) ='(PGS/LFt).

This means that we are taking the average number of pigs

saved per litter during the whole "spring" season to repre-

sent either the first or the second half of the same season.

A similar assumption was m;de for the "fall" season as being

a good representative of either of the two half periods.
With these two simplifications, our total pigs

saved identities will be:

PGS3-5, = SF3-5, * (PGS/LSy)

PGSG—Bt SF6~8t '.(PGS/LFt)

PGSQ—llt = SF9-llt . (PGS/LFt)

SuBElX

The supply of pork in the market is formed by the
total guantity of pork produced, plus cold storage stocks
of pork, plus imports, and minus exports. Because imports
and exports of pork are relatively minor in relationship to
stocks and production, and because international trade in
pork is difficult fo forecast, these elements of supply were
not analyzed in the model. |

We are now interested in the domestic supply of
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pork expressed by the following identity:

DSPKmt = STPKmt + QPKmt
where:
DSPKmt = domestic supply of pork in month m, year t.
STPKmt = cold storage of pork, month m, year t.
QPKm, = total quantity of pork produced in month m,

vear t.

-

The gquantity of pork produced in month m affe;ts the
price of pork in the same period. This will be reflected in
the price of hogs. The effect on the market is better under-
stood when making measurements in terms of average quantity

of pork produced during month m per workday in the month.*

(QPKm/WKbm)t-= average quantity of pork produced per work-
day during month m, year t.

where:

WKDm, = number of workdays during month m, year t.

Quantity per workday in this case is a more adequate indicator
of the average level of the flow of hogs being supplied to the
meat packers than monthly totals which are affected by year to
year variations in work or slaughter days. Also month to
month comparisions are more valid on a per workday basis.

Now we are interested in estimating the change in

the average pork production per workday occurring in a given

*The number of workdays in a given month, in a given
. year, was calculated for the period from 1958-1971 according
to the rule: Monday to Friday = 1; Saturday = 1/3; Holiday =
1/2, except on Saturday when a holiday = 0 (9 ). See Table 4

in Appendix A for the number of workdays per month during
the period 1958-1971.
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month m, year t, relative to the production in the corres-

pondent month m, in the year t=-1.

(QPKm/WKDm) .

A (QPKm/WKDm) , =
(QPKm/WKDm) , _;

where:

A(QPKm/WKDm)t = change in pork production per workday.

The changes in the pork production variable are
basically determined by the changes which occurred in the
past in the total number of pigs saved. This can be ex-

pressed by the following identities:

PGS12¢_3-2¢ representing the changes in

PGS12¢_»=2, 3 the number of pigs saved dur-
ing the period from December
to February, year t, relative
to the same period a year

A(PGS12¢ _1-2() =

before.
PGS3-5
A(PGSB—S)t = t change in the period from
PGSB—St_l March to May, year t.
(PGS6-8) = PG56-84 change in the period from
4 t PGS6-84.1 June to August, year t.
A (PGS9-11), = PGS9-1ly change in the period from
_ t PGS9-114-7 September to November, year t.

Estimates of the changes in pork production as a
function of the changes in the number of pigs saved were de-
rived from the following regression equations, fitted to
data for 1959-1971.

For January:
A{QPK1/WKDl){ = -0.3826 + %3?£ggb(PGS3—5)t_l

+ 0.6684A(PGS6-8) 41 (9)
(3.50) R% = 0.85
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For February:

A(QPKZ/WKDZ)t = ~0.1265 + l.l3A(PGSG-8)t_

1
(11.29)
R% = 0.91
SEE = 0.035
For_ﬂarch:
A (QPK3/WKD3), = 0.1657 + 0.40194 (PGS6~8), _
t t-1
(2.17)
+ 0.44054(PGS9-11) _,
(1.99) ' 3
R? = 0.86
SEE = 0.031
For April:
A (QPK4/WKD4), = 0.2716 + 0.55174(PGS6-8) 4]
(2.66)
+ 0.19424(PGS9-11), 4
(0.78)
RZ2 = p.81
SEE = 0.034
For May:
A (QPK5/WKD5) . = 0.3488 + 0.67164 (PGS9~11),_;
(2.90)
R% = 0.38
SEE = 0.069
For June:
A (QPK6/WKD6) = 0.2387 + 0.77554(PGS9~11), _,
(6.12) :
R = 0.75

SEE = 0.038

(10)

(11)

(12)

(13)

(14)
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For July:

A(QPK?/WKD?)t = 0.1882 + O.3628&{PGS9-ll)t_l

(2.79)
+ 0.4629A(PGS12, _1-2,) (15)
(3.66) e-l "t
R? = 0.81
SEE = 0.031
For August:
A (QPK8/WKD8),_ = 0.4430 + 0.3113A(PGS9-11)
t . t-1
(1.98)
+ 0.2669A (PGS12, _1-2,) (16)
(1.74) >
: R® = 0.56
SEE = 0.037
For September:
A (QPK9/WKD9), = 0.3093 + 0.4604A(P6812t_l-2t)
(1.84)
+ 0.2557A (PGS3-5) (17}
(1.06) .
R = 0.54
SEE = 0.052
For Cctober:
A (QPK10/WKD10) = 0.0165 + 0.39564 (PGS12,_;-2,)
t
(1.87)
+ 0.6034 (PGS3-5)
(2.95)
®% = 0.78
SEE = 0.044
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For November:

A(QPKl;L/WKDll)t -0.1894 + 1.213A(PGS3-5)t (19)

(8.53) B
% = 0.86
0.045

SEE

For December:

~0.5587 + 0.8578A(PGS3-5),

A (QPK12/WKD12)
t (2.83)

+ 0.7215A(PGS6-8) . (20)
(2.42)*

=2

SEE

0.90
0.047

From the 20 coefficients in equations (9) through
(20), above, 12 are significantly different from zero at
lgast at the five per cent level, 5 coefficients are not
significant at this level but are at the 10 per cent level,
and 3 coefficients are not significant even at the 10 per
cent level. The variation in the dependent variables was
better explained by the independent variables for the
months of February and December, 91% and-90% respectively;
the poorest explanation occurred for May, 38%. The other
values were 85% for January, 86% for March, 81% for April,
75% for June, 8l% for July, 56% for August, 54% for Septem-

ber, 78% for October and 86% for November.

*The critical "t-value" at the 5 per cent level is
2.201, and the "t-value" at the 10 per cent level is 1.796
for 11 degrees of freedom.
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With available information about past data on the
variations on the number of pigs saved (PGS) on hand, it is
possible to foresee future changes in pork production.
Using now these forecasted change estimates,together with
other past data, we can forecast monthly quantities of

pork produced through the following identities:

-

(QPKl/WKDl)t = (QPKl/WKDl)t_1 'A(QPKl/WKDl)t for January
(QPK2/WKD2) = (prz/Wan)t_l "4 (QPK2/WKD2) . for February
(QPK3/WKD3), = (QPK3/WKD3)y_; -A(QPK3/WKD3), for March
(QPK4/WKD4) . = (QPK4/WKD4),_; 4 {QPK4/WKD4), for April
(QPK5/WKD5), = (QPK5/WKD5),_,) A (QPK5/WKD5) for May
(QPK6/WKDG) = (QPK6/WKD6) .y "4 (QPK6/WKD6) for June
(QPK7/WKD7), = (QPK7/WKD7)g-1 °A(QPK7/WKD7) for July
(QPKB/WKDS)t = (QPK8/WKD8)_q ‘A(QPKB/WKDB)t for August
(QPK9/WKD9)t = (QPKQ/WKDQ)t_l ‘A(QPKQ/WKDQ)t for September
(QPKlO/WKDlO)t = (QPK10/WKD10}_4 'A(QPKlO/WKDlO)t for October

(QPK11/WKD11l)
(QPK12/WKD12)t

Now if

that: percent

It

It

(QPKL11/WKD1l},_4 'A(QPKll/WKDll)t for November

(QPK12/WKD12), _4 “A(QPK12/WKD12), for December

we make the following simplifying assumption

of change in the cold storage stocks of pork

o g . S 1} T
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during a given quarter, year t, relative to the stocks in
the correspondent period one year before, say t-1, is equal
to the per cent of change in pork production in the corres-
pondent gquarters and vyears, i.e.,

| ASTPKg, = AQPKq,

then, this would imply that the variation or change in the
guantity of pork produced wbuld be equal to the changes in
the domestic supply of hogs in the same period.*

Applying this reasoning for quarter periods, we have:

(QPK1-3/WKD1-3), DSPK1-3

(QPK1-3/WKD1-3),_;  DSPKl-34_j

to express that changes in pork production are equal to
~ ¢hanges in the pork supply, from which:

(QPK1-3/WKD1-3)

DSPK1-3,
(QPK1-3/WKD1-3) ]

DSPK1-3

t-1

or, finally:

DSPKl-3t DSPKl—Bt_l - A(QPKl-B/WKDl-B)t

This means that we have the domestic supply of hogs in
the period from January to March, year t, obtained
from past domestic suppiy data for the correspondent

quarter (January-March) and an estimated year to year

change in total quantity of pork produced

*Based on the identity described previously:
DSPK = . (STPK + QPK).
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obtained from equations presented before.

The same principle can be used for the other quar-

ters:

DSPK4—6t = DSPK4-6t_l . A(QPK4-6/WKD1—3)t for the period

from April to June,

DSPK7-9, = DSPK7-9, 1 " A{QPK7-9/WKD7-9), for the period

from July to September,

DSPK10—12t = DSPK10-12,_ 4 ° A(QPKlO-l2/WKDlO—l2)t for the

period froﬁ October to December,

The average quantity of pork produced per workday
in a quarter can be obtained by averaging the monthly
values for pork precduction identities previously expressed,

or:

For the first quarter (January to March):.
1
(QPK1-3/WKD1-3), = FJL(QPKL/WKDl) + (QPK2/WKD2) + (QPK3/WKD3}],
For the second quarter (April to June):
1

(QPK4-6/WKD4~=6) _ = 3[(QPK4/WKD4) + (QPK5/WKD5) + (QPK6/WKD6)],

For the third quarter (July to September):
(QPK7-9/WKD7-9), = 31 (QPKT/WKD7) + (QPK8/WKDS) + (QPK9/WKD9)]
For the fourth quarter (October to December):

(QpKlg_lz/WKD10~12}t=%[(QPKlO/WKDlO)+(QPKll/WKDll)+(QPKlZ/WKDlZ)]t




35

Demand

The consumption of pork is a function of such
factors as the price of pork;consumption of substitute
meats such as beef, broilers, turkeys, and veal; changes
in disposable income; changes in population; temperature
during the season; holidays and traditionally special dates;
changes in tastes and preférences; and other factors.

We will overcome the population changes effect by
‘expressing our data in per capita units. We will consider

the following variables:

1. (CNPK/POP) consumption per capita of non-pork red
meats (beef, veal, lamb and mutton)} in

pounds, in a given gquarter.

2. (CTB/POP)

]

consumption per capita of turkeys and
broilers, in pounds, in a given quarter.

3. (%15 + CPI) = disposable income per capita, in dollars,
o in a given quarter, deflated by the
Consumer Price Index (1967 = 100}.
4.  (PH/CPI) = deflated price of barrows and gilts,

per 100 pounds of live hog,.

Instead of using the variable,consumption of pork,
we will use in its place the pérk production plus stocks
variable. This is reasonable because pork production and
consumption are closely related but at the same time stocks
of pork are relatively more significant than are other
meat products. "The close relationship between pork produc-
tion and consumption means that production can be used as
an indicator of consumption in a statistical model" (8 ).

And,. instead of using guantity as the dependent variable we
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use price since quantity is largely predetermined in the
time interval we are considering.
Since the pioneering paper by Working on identification,
price has commonly been used as the dependent variable
when estimating demand functions for agricultural
products by least squares. Justification as shown by
Fox (5) 1s that consumption of agricultural products
can be treated as predetermined; whereas price cannot
be so treated (8).

Hog price estimates by quarters can be derived from
one regression equation, fitted to data from the period
1958-1971. We will use one expression for each quarter,
as this fits more clearly in the explanation for the fore-
casting model in Chapter IV. The regression equation was

actually a single equation with dummy variables for

quartersf
For the first quarter (January-March):

(PH1-3./CPI) = 64.53 - 2.55(DSPK1-3/POP)

(~9.13)
- 0.7777 (CNPK1-3,_/POP - 0.1575 (CTBLl-3./POP)
(-2.77) (-0.27)
+ 0.0089(%-(135 : CPI) (21a)
{2.56) .

For the second guarter (April-June}:

(PH4-6,/CPI) = 64.53 - 8.33D] - 2.25(DSPK4-6,/POP)
(-1.14)  (~7.44)
- 0.7777 (CNPK4-6_/POP) - 0.1575(CTB4-6,/POP)
pI_ . 21b
+ 0.0089 (31 ¢ cp1) (21b)
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For the third quarter (July-September):

(PH7-9 /CPI) = 64.53 - 8.97 D, - 2.19 (DSPK7-9 _/POP)
(-1.23§ (-6.94)
~ 0.7777 (CNPK7-9,/POP) - 0.1575 (CTB7-9, /POP)
DI ,
+ 0.0089 (555 ¢ CPI) (21c)

For the fourth quarter (October-December):

(PH10-12,/CPI) = 64.53 - 3.37 D? - 2.25(DSPK10-12,/POP)

(~0.45 (-8.77)

-0.7777(CNPK10—12t/POP)

—0.1575(CTBlO—l2t/POP}

DI
+0.0089 (pgp ¥ CPI} (21d)
R? = 0.83
SEE = 1.36
where:

(PHl—Bt/CPI) = average price of barrows and gilts
during the period January-March, in
dollars per hundred pounds of live
hog, deflated by the Consumer Price
Index (1967 = 100}, vear t.

(PH4—6t/CPI) for period from April to June.

(PH7-9,./CPI) for period from July to September.

(PH10~12,/CPI) for period from October to December.
D, = 02 =Dy =1 = dummy variables used for each of the

last three guarters.

Since the expressions (2la), (21b), (21lc), and (214d)
are part of the same general equation for the four quarters,

all present the same coefficient values for the variable
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consumption per capita of non-pork red meats, consumption of
turkeys and broilers, and deflated disposable income per
capita. Thus the "t-test" values are the same for these

2 and SEE wvalues

coefficients in any of the guarters. The R
are .83 and 1.36 respectively.

All coefficients have the expected signs; the nega-
tive signs of the coefficients for domestic supply cf pork
in the four eguations show that increases in the amount of
pork supplied would have a depressing effect on prices of
hogs; the negative signs of the coefficients of the compet-
ing goods represented by the consumption of non-pork red
meaﬁs and consumption of turkeys and broilers show that an
increasé in their consumption would briné a reduction in the
price of hogs; the positive sign of the coefficient of the
deflated disposable income per capita suggests that an in-
crease in the real income per capita Qould bring higher
prices for hogs. The coefficients for the domestic supply
of hogs for the four quarters are significant at the 5 per
cent level; the coefficients of the dummy variables used
for the last tbree guarters are not significant at the 5
per cent level in any of the three quarters; the coefficient
for consumption of non-pork red megt is significant at the
5 per cent level; the coefficient for consumption of turkeys
and broilers proved to be not significant at the 5 per cent
level; and the coefficient for real income proved to be sig-
nificant at the 5 per cent level.

Similar estimates for hog prices were obtained in
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logarithmic form, since "with price dependent in a logarith-
mic relationship, the regression coefficient for consumption
i1s the price flexibility which is the reciprocal of the
price elasticity,rproviding other goods do not measurably
affect consumption” (8).

The logarithmic estimates follow in their explicit

forms, one for each quarter, as was done previously:
For the first quarter (January to March):

log (PH1-3 /CPI) = 1.85 - 2.17 log (DSPK1-3./POP)

(-9.45)
- 1.06 log(CNPKl-3t/POP)
(-3.01) B}
‘ - 0.0623 log{(CTBl-3./POP)
(-0.28)
+ 1.09 log (BLI_ : cp1) (22a)

(2.88)

For the second quarter (April to June):
log (PH4-6_/CPI) = 1.85 - 0.39 Dy - 1.91 log(DSPK4-6 /POP)
‘ (-0.95} (-8.02)
- 1.06 log (CNPK4—6t/POP)

- 0.0623 log(CTB4-6,/POP)

+ 1.09 log(gas * CPI) (22b)
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For the third gquarter (July to September):

log (PH7-9, /CPI = 1.85 - 0.58D, - 1.75 log (DSPK7-9,/POP)
(-1.38)  (-7.22)

- 1.06 log (CNPK7-9 _/POP)

- 0.0623 log (CTB7—9t/POP)

bI

+ 1.09 log (POP

= CPI) (22¢)

For the fourth quarter (October to December):

log (PH10-12,/CPI) = 1.85 + 0.014D; - 2.15 log (DSPK10-12, /POP)
' (0.04) (-9.60)

- 1.06 log (CNPK10-12,/POP)
~ 0.0623 log (CTBlO-th/POP)

+1.09 log (35p * CPI) 2 _ (224)

.028

SEE

The reciprocal of the pork consumption coefficient,
here represented by the coefficient for the domestic supply
of pork per capita, is an approximation of the price elas-
ticity of demand. This coefficient points out an approxi-
mation of the farm-level demand elasticity (e) as being equal
to —5%17 or ~0.46 for the first quarter. This is just an
approximation because the pork consumption is represented
by the domestic pork supply per capita and because the con-
sumption of pork is affected by the consumption of noﬁ—pork
red meat and by the consumption of turkeys and broilers. The
effect of these two competing goods acts to make our estimated

elasticity lower than could be obtained from a more accurate

Eion ks e o
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estimation procedure (8).
Similar estimates of the demand price elasticity (e)

‘with respect to the farm-price level for the other quarters

show:
Second guarter: e = - Tigf = =-0.52
. . _ _ 1 _
Third quarter: e = .1.75 = 0.57
Fourth gquarter: e = - fifg = ~0.46

These approximations of the elasticity range from -0.46

to -0.57 depending on the quarter period considered. Myers
and Havlicek (14}, using data from the period 1945-1966,
found an average farm level price elasticity of demand

for hogs of -0.43, and using monthly average prices and
quantities they found this elasticity ranging from -0.35

tO _0.52-

Seascnality of Prices

Hog prices have exhibited regular seasonal fluctua-
tibns as a consequence of timing to fit work patterns on farms
and to take advantage of pasture (not as important as for-
merly). Farrowings during the cold season require costly spe-
cial installations and equipment; thus hog producers plan to
have their sows farrowing during the spring and fall. The
concentration of the farrowings in these two favorable periods
brings a seasonal peak in the hog supply 6 to 9 months later.

The rather large fluctuations in hog slaughter prices are
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illustrated in Figure 2, which was derived from data for
1558-1971. We can see two troughs, one in November when £he
spring pig crop is being marketed, and another in April
‘when the fall pig crop is in the market. The peak occurs
during the summer,rin July, before the spring crop comes

to market.*

The seasonal hog price oscillations are strong not
only over the year, but also within the quarterly periods,
which makes our quarterly hog price estimates less valuable
for shorter time pericds. Thus, 12 seasonal adjustment
factors (K) were introduced, to permit us to estimate

monthly hog prices.

Kl = 0.9741 + 0.00263 T ‘ ' for January
Ky, = 0.9816 + 0.0036 T _ for February
Ky = 1.044 - 0.00622 T for March

K4 ;20.9843 - 0.00458 T ' for April

Kg = 0.9883-+ 0.00084 T for May

Kg = 1.0275 + 0.00374 T - for June

*The interrupted lines above and below the full line
representing the index of seasonality bound the area of un-
certainty about the index. The upper and lower bounds are
one standard deviation above and one standard deviation below
the mean respectively. This means, in other words, that in
two years out of three the price will fall between the

boundary lines. See Appendix A for original data and measures

of seasonality in Tables 7 and 8.
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K, = 1.0178 +0.00122 T for July

Kg = 1.013 - 0.0002 T ' | for August

K9 = 0.9692 - 0.00102 T for September

Kig = 1.017.- 0.00057 T for October

Ky, = 0.9912 - o_.oomTT | for November

Ky, = 0.9919 + 0.00165 T for December
where:

K = seasonal monthly adjustment factor..
T = time variable.
T1= for year71958; Ty = 2 for year 1959; T3 = 3 for

year 1960, . . . , Ti4 = 14 for year 1971.

To obtain the K monthly adjustment factor for a given month
m, we just substitute the value of T for the year wished.
The adjustment factors (K;) came from a formula

of the type:

Ki = 1957 values + AR-Tj

where:

1957 wvalue the values from Table 11, in Appendix A,
entitled "Smoothed Monthly Price Ratio
Adjusted to Quarterly Data," for each

month of the year 1857.

T = time variable, used in the same way as
explained before.

AR = average year to vear variation for each
column-month on the previously mentioned
Table 11 in Appendix A.
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With the values of these adjustment factors for
the month desired, together with our formulas for estimating
quarterly hog prices, we could estimate the monthly hog

prices through the following computations.

Phl, = K; ° PH1-3; | ' for January year t
PH2y = K5 ° PH1—3t " for February year t
PH3, = K3 * PH1-3, for March year t
PH4, = Kq ° PH4—?6t ‘ for April year t
PHStA= Kg ° PH4-6, for May year t
PHGt = Ké . PH4—6t . for June ' year t
PH7, = Ky - PH7-9,  for July year t
PH8, = K8" PH7-9 for August year t
PH9t = K9 * PH7-9¢ for September yvear t
PH1O0. = Klo * PH10-12 for October | year t
PHllt = Kq; °® PH10-12 for November year t
.PHiZt = Ky, * PH10-12 for Decgmber vear t




CHAPTER IV

THE FORECAST MODEL

Description

The representation of the forecast model presented
in Figure 3 shows three different periods of time cor-
respondent to three distinct areas bounded by the two broken

lines: the upper area referred to as |T—l! represents a

i | given year t-1; the middle |Tl and the lower |T+l represent
the forecast period or the future, respectively the first
.and the second following year t and t+l, covering the period
24 months ahead.

The variables in the largest circles represent the
exogenous variables, i.e., the ones outside this system or
not explained by it. The endogenous variables, i.e., those
explained by the model, are represented in the elliptical
shaped boxes. The variables Kj inside the medium sized
circles are pre-deterﬁined by trends in seasonal price pat-
terns. The variable GMH is a mixture of endogenous and
exogenous variables; it is presented arbitrarily in the boxes
having the same shape as the ones used for the endogenous

variables. The smallest circles contain mathematical symbols.

The direction of the arrows represents the ordering of the

46
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causal effects or influences from certain variables upon the
others. The reason for the use of the whole figure is to
make the functioning and the operation of the model more
guick, direct and more easily understood.*
Five endogenous variables froﬁ the past year t-1,
in area |T—ll, were used for the explanation of the variables
in the following year t, area 1TI:
1. the total number of pigs saved, by quarters, (PGSqt_l);
2. the per cent change in the total number of pigs
saved between year t-2 and year t-1, by quarters
(APGSqy 1)+
3. the domestic supply of pork (DSPKqi-1);
4, the price of hogs (PHt_l).
Three exogenous variables from period year t-1,
area T-1 werxe also used:
5. the price of corn (PCy_7);**
6. the price of soybean meal (PSM,_q);**
7. the index of prices paid by farmers (PPDF _17).
These three exogenous variables, together with the price
of hogs, were aggregated into just one variable called
gross margin on hogs, (GMHt~l)’ to represent their associated

effect.***

*To circumvent the bordering problem which occurred
when variables representing a three months average period when
one of the months was in a given year and the two other months
in the following year, the variable was indicated as belonging
to the year in which most of the three month period falls.

: **PCL_1 and PSM,_- variables, respectively average
price for corii and average price for soybean meal, were
computed for the period from October,_, to September, ;.

***A similar GMH is computed for the period March-May,
year t. '

. R R Chy ol
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We can begin our explanation of the model at the upper

left portion of the figure where we see the lagged variables
GMH{_; together with SFS__, exerting their influence or de-
termining the number of sows farrowing during the "spring”

season in the following year t, SFS, . This "spring" farrow-

ing, which is of prime importance in the model, together with

the trend variable T, establishes the number of farrowings in

the first two quarters in the year t. The two quarter com-
ponents of the "fall" season are determined by the wvariables
SFFt, SFSt and by the time variable T.

The number of sows farrowing in a quarter multiplied
by the average number of pigs saved per litter in the
quarter, (?GS/th), will give us thé total number of pigs
saved in quarter g, (PGSqt).

The number of pigs saved per litter variables,
(PGS/Lg)}, were explained as a function of time.

The total number of pigs saved in a quarter, (PGSq),
divided by its correspondent value a year before will give
us the change (increase or decrease) in the total number of
pigs saved in quarter g, year t, relative to the correspon-
dent period one year before, (APGSqt). These changes in a
given quarter period will determine the future changes in
the average quantity of pork produced per workday in a
certain month, [A(QPKm/WKDm),.].

Averaging three month values for the variable
A (QPKm/WKDm) ., we can obtain the values-for the quarterly

changes, [4 (QPKQ/WKDq) ] .
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Now, remembering the simplifying assumption made
in Chapter III, that the changes in the guantity of pork
produced would be equal to the changes in the domestic

supply of pork, and, that it implied that
A (QPKQ/WKDG) , * DSPKq,_; = DSPKq,.

To this point we have described the supply side,
relating hog prices to the domestic supply of pork. Thé
next step is to generate hog prices from the equ;tion in-
corporating the domestic pork supply.

The deflated price of hogs per quarter, (PHq/CPI),
is "the next variable to be explained. For that we intro-

duced five new exogenous variables or demand factors:

8. consumption of turkeys and broilers in the quarter
(CTB) ;

9. consumption of non-pork red meat in the quarter
(CNPK) ;

10. disposable income per capita during the quarter
(DI});

11. U. S..population for the quarter (POP);
12. Consumer Price Index in the quarter (CPI).

It can be observed that these values are projected
values which must be obtained outside the model from ex-
ternal sources. Some of them may be found in some sources
of information mentioned in Chapter II.

Some of these exogenous variables were aggregated
and their overgll effects together with the domestic supply

of pork (DSPK) on the market will detérmine to a large
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extent the deflated price of hogs in the quarter, (PHg/CPI).
To get the absolute values for the quarterly prices of hogé
it is just enough to cancel the CPI value in the denomina-
tor. This is done by multipiying the deflated values by
CPI.

Finally, the desired monthly hog prices are ob-
tained by multiplying the quarterly hog prices by the ade-
quate intra-quarter seasonal adjustment factor (Ki); there
are 12 K; values which permit us to determine the forecasted
values for the hog prices during the 12 months of the vear.
The model was settled to forecast monthly prices for the
two first quarters; after that, an average PH3-5. is com-
puted which turns around to the beginning of Figure 3 to
enter the variable GMH3--5t which will influence the two last
quarters.

For the forecast of the values of PH for the 12
months of year t+l, area tT+1|, we just repeat the same
process used here. In Figure 3 we can see that all vari-
ables which came from area lT—l‘ entering area IT,, will
be generated in year t or will be predetermined for year t

and will then generate values for variables in year t+l.

Forecasting

The following results were obtained using the model

to forecast its total range, i.e., a 24 month period ahead.
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Table 1. Results from forecasting quarterly domestic
supply of pork per capita (DSPK/POP), in the
first year ahead.

Reported Predicted
Year Quarter (DSPK/POP) (DSPK/POP) Pred—Rep
(1b} (1b) (1b)

1959 d] 18.66 18.87 +0.21
d5 16.73 16.10 -0.63
g3 l6.51 15.96 -1.05
dyg 21.58 20.37 -1.21

E = 4.2%

1960 qai 19.85 19.73 =0.12
a2 16.98 17.19 +0.21
dj 15,61 15.93 +0.32
a4 18.22 20.08 +1.86

E = 3,6%

1961 q1 17.58 17.94 +0.36
ds 15.81 17.00 +1.19
g3 14.65 15.55 +0.90
dyg 18.59 18.02 -0.57

E = 4.5%

1962 gy 18.03 17.99 -0.04
d5 16.54 16.15 -0.39
az 14.97 14.90 =0.07
g4 19.01 18.38 -0.63

E = 1.6%

1963 di 18.67 18.38 -0.29
g9 17.09 17.20 +0.11
a3 15.98 15.25 -0.73
dy 19.95 18.75 -1.583

E = 4.3%

1964 q7 1%.25 18.24 -1.01
g 17.32 16.47 -0.85
d3 15.95 15.37 -0.58
da 19.63 18.22 : -1.41

E = 5,3%

1965 g1 17.68" 17.41 -0.27
go 15.20 16.39 +1.19
d3 14.07 15.22 +1.15
dy 15.53 17.78 +2.25

E = 7.8%

s |

T




53

Table 1 (Cont'd.}.

Reported Predicted
Year Quarter {DSPK/POP)} (DSPK/POP) Pred-Rep
(1b) (1b} (1b)

1966 g1 14.82 ' 15.40 +0.58
do l4.61 14.37 -0.24
d3 14.44 14.55 +0.11
q, 17.66 . 17.61 -0.05

E= 1.6%

1967 d; 18.03 16.51 -1.52
do 16.20 - 15.79 -0.41
g3 16.08 15.91 -0.17
dy 18.53 19.28 +0.75

E = 4.1%

1968 a1 17.89 - 17.67 -0.22
ds 17.12 16.39 -0.73
q5 15.95 16.09 +0.14
di 19.07 17.85 -1.22

E = 3.3%

1969 di 18.30 18.58 +0.28
ds l6.87 17.62 +0.75
d3 15,97 16.75 +0.78
dy 17.47 18.83 +1.36

E = 4.6%

1970 di 16.45 . 16.83 : +0.38
op) 16.66 - 16.22 ~0.44
q3 16.90 16.34 -0.56
dy 20.43 19.87 -0.56

E = 2.8%

1971 q] 19.91 19.84 -0.07
95 19.70 19.32 -0.38
d3 18.88 18.71 -0.17
Ay 20.28 20.51 ‘ +0.23

E=1.1%

1972 d - 18.32 : -—
q, -- 18.58 -
a3 C—— 17.76 -
gz - 15.42 -
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Table 2. Results from forecasting quarterly supply of pork
(DSPK/POP), in the second year ahead.

: Reported Predicted '
Year  Quarter {DSPK/POP) (DSPK/POP) Pred-Rep
(1b) (1b) (1b)

1960 q; 19.85 20.51 +0.66
a5 16.98 16.10 -0.88
d3 - 15.61 - 15.46 -0.15
qy 18.22 20.37 +2.15

E = 5.4%

1961 oy 17.58 19.28 +1.70
q; 15.81 17.69 - +1.88
a3 14.65 15.80 +1.15
d4 18.59 18.91 +0.32

: E = 7.6%

1962 g 18.03 : 17.38 -0.65

a5 : 16.54 16.61 +0.07

g3 _ 14.97 , 15.57 +0.60

g 19.01 18.10 -0.91
E = 3,3%

1963 q 18.67 18.19 -0.48
a5 17.09 16.45 -0.64
g3 15.98 . 15.26 -0.72
qy 19.95 18.78 -1.17

E = 4.2%

1964 q3 19.25 17.62 -1.63
ds 17.32 16.65 ~0.67
g3 15.95 © 14.86 -1.09
dgq 19.63 18.01 -1.62

E = 6.9%

1965 i 17.68 16.88 -0.80
45 15.20 15.94 +0.74
g3 14.07 15.20 +1.13

a 15.53 17.93 +2.40
E = 8.1%

1966 qa; ' 14.82 16.52 +1.70
a3 14.61 16.53 +1.92
a3 14.44 15.67 +1.23
dg 17.66 18.35 +0.69

- E = 9.0%
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Table 2 (Cont'd.).

Reported Predicted .
Year Quarter (DSPK/POP) (DSPK/POP) Pred-Rep
(1b) (1b) (1b}

1967 d) 18.03 ‘ 18.40 +0.37
ds 16.20 16.64 +0.44
g3 16.08 16.33 +0.25
g4 18.53 . 19.64 +1.11

E = 3,2%

1968 d1 : 17.89 17.60 -0.29
dy 17.12 16.75 -0.37
93 15.95 16.48 +0.53
d4 '19.07 19.49 +0.42

' E = 2.3%

1969 d, 18.30 17.40 -0.90
q 16.87 16.37 -0.50
93 15.97 16.81 +0.84
= 17.47 19.23 +1.76

E = 5,8%

1970 q1 16.45 18.04 +1.59
ds 16.66 17.54 +0.88
dj 16.90 17.02 +0.12
Qg - 20.43 19.17 ' -1.26

E = 5.5%

1971 dy - 19.91 : 19.03 .. =0.88
dy 19.70 17.84 -1.86
qs3 18.88 17.46 -1.42
d4 20.28 20.93 . +0.65

E=6.1%

1972 d3 - 18.79 -
q2 - 18-44 -
g3 7 -- 18.00 -
aj - 19.20 --

E = ~--%

1973 d1 -- . 17.87 -
q5 - 18.59 -=
q3 . 18-26 -
q4 e 20.19 -

E = —---%
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Table

3. Results when

forecasting meonthly hog prices (PHm) in the first year ahead.

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
gdollars/cwt)

1959 Reported (PH) 16.63 15.63 15.89 16.09 16.09 15.91 14.40 14.65 13,81 13.11 12.61 11.86
Predicted (PH) 15.04 15.18 15.84 16.83 17.09 17.87 18.20 18.06 17.25 13.37 13.02 13.1¢
Pred-Rep (PH-PH) -1.59 -0.45 -0.05 +0.74 +1.00 +1.96 +3.80 +3.41 +3.44 +0.26 +0.41 +1.24

E = 10.3%

1960 Reported (PH) 12.65 13.56 16.55 15.96 16.03 16.88 17.74 16.91 16.59 17.30 17.36 17.27
Predicted (PH) 13.00 13.13 13.57 14.99 15.30 16.04 16.78 16.63 15.87 13.80 13.43 13,55
Pred-Rep (PH-PH) +0.35 -0.43 -2.98 -0.97 =-0.,73 -0.84 -0.96 -0.28 <-0.72 -3.50 =-3.93 -3,72

E = 10.0%

1961 Reported (PH) 17.33 18.13 17.53 17.04 16.37 16.60 17.87 18.33 18.18 16.55 15.97 16.70
Predicted (PH} 16.08 16.27 16.64 14.13 14,50 15.25 17.82 17.64 16.82 17.37 16.90 17.10
Pred-Rep (PH-PH) -1.25 -1.86 -0.89 -2.91 =-1.87 -1.35 =-0.05 -0.69 -1,36 +0.82 +0.93 +0.40

E = 7.0%

1962 Reported (PH} 16.98 16.69 16,31 15.81 15.51 16.87 18.30 18.50 18.82 16.B7 16.50 16.16
Predicted {PH) 15.93 16.13 16.35 16.55 17.09 18.01 19.67 19.44 18.52 16.88 16.41 16.64
Pred-Rep (PH-PH) -~1.05 -0.56 +0.04 +0.74 +1.58 +1.14 +1.37 +0.94 -0.30 +0.01 -0.09 +0.48

E = 4.1%

1963 Reported (PH) 15.65 15.14 14.07 13.78 15.01 17.10 18.44 17.55 15.89 15.47 14.47 14.21
Predicted (PH) 15.49 15.70 15.75 14.35 14.89 15.74 18.49 18.25 17.37 15.66 15.21 15.47
Pred-Rep {PH-PH) -0.16 +0.56 +1.68 +0.57 =-0.12 =-1.36 +0.05 +0.70 +1.48 +0.19 +0.74 +1,2¢

E = 4.7%

1964 Reported (PH) 14.70 14.70 14.48 l4.16 14.84 15.83 17.11 17.05 16.76 15.39%9 14.43 15,55
Predicted (PH) 15.87 16.10 16.00 15.41 16.09 17.06 19.08 18.81 17.89 17.14 16.64 16.98
Pred-Rep (PH-PH) +1.17 +1.40 +1.52 +1.,25 +1.25 +1.23 +1.97 +1.76 +1.13 +1.75 +2.21 +1.43

E = 9.8%

1965 Reported (PH) 16.06 17.01 16.98 17.63 20.29 23.38 24.27 24.67 22.92 23.3%6 24.33 28B.07
Predicted (PH) 18.31 18.59 18.30 17.33 18.20 19.34 20.73 20.41 19.3% 18.57 18.02 18.43
Pred-Rep (PH-PH) +2.25 +1,58 +1.,32 -0.30 -2.09 -4.04 -3.54 -4.26 =-3.53 =-4.7% -6.31 -9.64

E = 16.9%

29
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Table

3. (Cont'd.}.

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
(dollars/cwt)

1966 Reported (PH) 27.83 27.80 24.41 22,26 23.16 24.72 25.09 25.75 23.16 21.57 19.87 19.67
Predicted (PH) 25.20 25.61 24.95 22.33 23,58 25.13 22.60 22.21 21.08 20.44 19.83 20.34
Pred-Rep (PH-PH) -2.73 -2,19 +0.54 +0.07 +0.49 +0.41 -2.49 -3.54 -2.08 =-1.13 -0.04 +0.67

E = 5.7%

1967 Reported (PH) 19.46 19.38 18.43 17.62 21.83 22.29 22.58 21.04 19.46 18.16 17.36 17.29
Predicted (PH) 22.23 22.61 21.82 19.12 20,31 21.70 20.82 20.44 19.39 17.85 17.30 17.79
Pred-Rep (PH-PH) +2.77 +43.23 +3.39 +1.50 -1.52 -0.59 +1.76 -0.60 =-0.07 =-0.31 -0.06 +0.50

E= 6,9% :

1968 Reported (PH) 18.31 19.41 ]19.07 19.00 18.88 20.43 21.48 20.08 19.93 18.29 17.92 1B.76
Predicted {(PH) 20.14 20.51 19.59 19.19 20.50 21.96 20.96 20.55 19.47 21.81 21.14 21.80
Pred-Rep (PH~PH) +1.83 +2.93 +40.52 +0.19 +1.62 +1.53 -0.52 +0.47 -~0.46 +3.52 +3.22 +3.04

E = 8.6%

1969 Reported (PH) 19.77 20.41 20.69 20.38 23.14 25.16 26,05 26.91 25.94 25.53 25.77 26.93
Predicted {PH) 19.06 19.43 18.38 17.54 18.84 20.23 20.50 20.06 19.00 19.59 18.97 19.62
Pred-Rep (PH-PH) -0.71 -0.98 =-2.31 -2.84 -4.30 =-4.93 -5.55 -6.85 -6.94 -5.94 -6.80 -7.31

E = 19.3%

1970 Reported (PH) 27.40 28.23 25.94 24.02 23.53 24.04 25.13 22.12 20.35 17.91 1%5.69 15.67
Predicted (PH) 24.64 25,13 23,54 2).34 23.06 24.83 23.10 22.58 21.36 19.21 18.60 19.28
Pred-Rep (PH~PH) -2.76 -3.10 -2.40 -2.68 =0.47 +0.79 -2.03 +0.46 +1.01 +1.30 +2.91 +3.61

E = 8.7%

197]1 Reported (PH) 16.30 19.43 17.13 16.19 17.43 18.38 19.84 19.07 18.91 19.80 19.38 19.65

‘ Predicted (PH) 19.04 19.43 18.02 16.26 17.67 19,08 19.14 18.68 17.66 19,35 18.72 19.46
Pred-Rep (PH-PH} +2.74 0.00 +0.8%3 +0.07 +0.24 +0.70 -0.70 -0.3%9 ~-1.25 -0.45 -0.66 -0.19

E = 3.7%

1972 Reported (PH) - -- -- - - -- - == - == - -
Predicted (PH) 23.80 24.31 22.32 17.71 19.36 20.96 21.66 21.12 19.95 22.59 21.84 22.77
Pred-Rep (PH-PH) -~ -— - - -- - -- - -- - - -—

E = -——%

LS



. Table 4. Results when forecasting monthly hog prices (PHm) in the second year ahead.
Jan Feb Mar Apr May Jun Jul Aug Sept Cct Nov Dec
(dollars/cwt)

1960 Reported (PH) 12.65 13.56 16.55 15.96 16.03 16.88 17.74 16.91 16.59 17.30 17.36 17.27
Predicted (PH) 12.60 12.73 13.15 14.72 15.03 15.75 17.77 17.62 16.81 14.47 14.08 14.21
Pred-Rep (PH-PH) -0.05 -0.83 -3.40 =-1.24 -1,00 =-1.13 +1.10 +0.71 +0.22 =~2.83 =-3.28 -3.06

E=9,7%

1961 Reported {PH) 17.33 18.13 17.53 17.04 16.37 16.60 17.87 18.33 18.18 16.55 15.97 16.70
Predicted (PH) 13.71 13.87 14.19 14.13 14.51 15.25 17.04 16.87 16.08 15.69 15.26 15.44
Pred-Rep (PH-PH} -3.62 -4.26 -3.34 -2.91 -1.86 -1.35 -0.83 -1.46 -2.10 -0.86 -0.71 -1.26
: E = 11.8%

1962 Reported (PH) 16.98 16.69 16.31 15.81 15.51 16.87 18.30 18.50 18.82 16.87 16.50 16.16
Predicted {PH) 17.28 17.50 17.73 14.70 15.17 15.99 17.80 17.60 16.76 17.20 16.72 16.96
Pred-Rep (PH-PH) +0.30 +0.81 +1.42 -1.11 -0.34 =~0.88 -0.50 =-0.90 -2.06 +0.33 +0.22 +0.80

: E = 4.8%

1963 Reported (PH) 15.65 15.14 14.07 13.78 15.01 17.10 18.44 17.55 15.89 15.47 14.47 14.21
Predicted (PH) 15.60 15.81 15.87 15.90 16.51 17.45 18.89 18.64 17.74 16.11 15.65 15.92
Pred-Rep (PH-PH) -0.05 +0.67 +1.80 +2.12 +1.50 +0.35 +0,45 +1.09 +1.85 +0.64 +1.18 +1.71

E = 7.2%

1964 Reported (PH) 14,70 14.70 14.48 14.16 14.84 15.83 17.11 17.05 16.76 15.39 14.43 15.55
Predicted (PH) 17,03 17.27 17.16 -15.31 15.99 16.94 19.37 19.09 18.15 17.05 16.56 16.89
Pred-Rep (PH-PH) +2,33 +2.57 +42.68 +1.15 +1.15 +1.11 +2.26 +2.04 +1.3% +1.66 +2.13 +1,34

E = 11.8%

1965 Reported (PH) 16.06 17.01 16.98 17.63 20.29 23.38 24.27 24.67 22.92 23.36 24.33 28.07
Predicted (PH) 18.82 19.11 18.81 16.32 17.14 18.2) 19.47 19.16 18.2) 17.72 17.20 17.5%
Pred-Rep (FH-PH) +2.76 +2.10 +1.83 =-1.31 =-3.15 -5.17 -4.80 -5.51 -4.71 -5.64 =7.13 -10.48

E = 21.1% '

1966 Reported (PH) ﬁ7.93 27.80 24.41 22.26 23.16 24.72 25.09 25.75 23.16 21,57 19.87 19.67
Predicted (PH) 20.56 20.90 20.36 16.97 17.92 19.10 19,72 19.39 18.41% 17.33 16.81 17.24
Pred-Rep {PH-PH) -7.37 -6.90 -4.05 =-5.29 =5,24 -5.62 ~5.37 -6.36 =-4.75 -4.24 -3.06 =2.43

E = 21.3%

8%
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Table

4, (Cont'd.).

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
{dollars/cwt)

1967 Reported (PH) 19.46 19.38 18.43 17.62 21.83 22.29 22.58 21.04 19.46 18.}6 17.36 17.29
Predicted (PFH) 17.17 17.46 16.85 16.80 17.84 19.06 18.50 18.15 17.22 16.15 15.66 le.11
Pred-Rep (PH-PH) -2.29 -1.,92 -1.58 -0.82 -3.99 -3.23 -4,08 -2,89 -2.24 -2.01 -1.70 -1.18

E = 11.9% :

1968 Reported (PH) 18.31 19.41 20.69 20.38 23.14 25,16 26.05 26.91 25.94 25.53 25.77 26.93
Predicted (PH} 19.42 19.78 18.89 17.01 18.17 19.47 19.60 19.22 18,21 17.42 16.88 17.41
Pred-Rep (PH-PH) +]1.11 +0.37 -1.80 -3.37 -4.97 -5.69 -6.45 -7.69 -7.73 -8.11 -8.89 -9.52

E = 28.4%

1969 Reported (PH) 19.77 20.41 20.69 20.38 23.14 25.16 26.05 26.91 25,94 25.53 25.77 26.93
Predicted (PH) 20,90 21.29 20.14 19.13 20.55 22,08 19.44 19.03 18.02 18.58 17.99 18.60
Pred-Rep (PH-PH) +1.13 +0.88 -0.55 -1.25 -2.59 -3.08 -6.61 -7.88 -7.92 -6.95 -7.78 -8.33

E = 19.2%

1970 Reported (PH) 27.46 28,23 25.94 24.02 23.53 24.04 25.13 22,12 20.35 17.91 15.69 15.67
Predicted (PH) 19.37 20.77 19.45 17.61 19.03 20.49 19.96 19.51 18.46 18.84 18,24 18.951
Pred-Rep (PH-PH) -8.03 ~7.46 -6.49 -6.41 -4.50 =-3.55 -5.17 =-2.61 -1.89 +0.93 +2.55 +3.24

E = 19.6%

1871 Reported {PH) 16.30 19.43 17.13 16.19 17.43 18.38 19.84 19.07 18.91 19.80 19.38 19.65
Predicted (PH) 18.93 1%.33 17.92 17.70 19.23 20.77 20.59 20.10 19.00 17.18 16.62 17.28
Pred-Rep (PH-PH) +2.63 -0.10 +0.79 +1.51 +1.80 +2.39 +0.75 +1.03 +0.09 =2.62 -2.76 -2.37

E = B.5%

1972 Reported (PH) -- - - -- - - -- - - -- -- -
Predicted (PH) 21.50 21.96 20.16 17.68B 19.33 20.93 20.50 19.99 18.88 22.28 21.55 22.46
Pred-Rep (PH-PH) -- -- - - -- -~ -- - -- - -- -=

E = ---%

1973 Reported (PH) -- -- -- - -- - -- -- -- -- -- --
Predicted (PH) 25.18 25.75 23.40 17.60 19.35 21.00 20.67 20.13 18.99 20,77 20.07 20.8%
Pred-Rep (PH-PH) ~-- - - -- - -- -~ -- - - -- --

E=-——%
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In Table 1 are the results when using the model to
forecast quarterly domestic supply of pork per capita one
year in advance (year t).

A measure of the absolute magnitude of the error,
i.e., the difference among predicted and reported (taken as
actual) values is presented in the last column. An average

measure of the error was computed by the formula

I (Pred—~Rep)

E = n
L _Rep
=
where:
Pred = values predicted by the model.
Rep = reported values.

n = number of cbservations, which is cancelled out
in the expression above.

E = average forecast error during the year, in %.

E values for the forecast of (DSPK/POP), one year
'in advance, ranged from 7.8% in 1965, to 1.1% in 1971; see
Table 1. The model predicted the right direction of changes
in prices 46 times, of a total of 51, which is a good perform-
ance,

Table 2 shows correspondent results for (DSPK/POP)
but when the model is forecasting two years in advance
(year t+l), a larger error is expected.

Table 3 shows the results when the model is fore-

casting monthly hog prices one year in advance (year t).
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E varies from 19,3% in 1969 to 3.7% in 1971. Correspondent
forecasts can be found in Table 4, when the model is operat-
ing to make forecasts two years in advance.

The model proved to be much more accurate when
forecasting the quarterly domestic supply of pork than
forecasting monthly prices. It is expected because monthly
ﬁariations are larger than quarterly variation; variation
in a guarter is smoothed out since it is an averaged value.
As expected, the model performed better when forecasting
one year ahead than when performing the forecast two years

in advance. -




CHAPTER V

CONCLUSIONS

This research, as’'was previously mentioned, is a
first step in the development of an improved model in the
future. It is a basic general model in which the forecaster
can introduce his own operating devices, as the ones used
by Crom (2), in order to improve estimates involving parti-
cular situations. We can make a 24-month in advance fore-
cast as a first development and later make continuous
introduction of more recent information published by the
USDA, which would be a dynamic way of improving our
forecasts.

The December issue of the Hogs and Pigs report

published by the USDA brings projections about the number
of sows farrowing and other basic variables for the first
half of the future year. An interesting check on our model
would be to compare the results generated entirely by the
model veréus the results from introducing directly the
variables APGSth__l--2t and APGS 3—5t in the model as
estimated by the USDA which are based on the farmer's
intentions.

The computer program for those who wish to use the

~model is available in Appendix B.
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Table 1. Sows Farrowing, U, 8, (in thousands}--1958-1971.
Spring Fall
Year Dec.-Feb. Mar.-May Jun.-Aug. Sept.-Nov. (Dec.-May) {(Jun.~Nov.)
1958 2680 4601 3143 2746 7281 5887
1959 3053 4943 3346 2782 7996 6128
1960 2511 4279 3042 2813 6790 5855
1961 2531 4501 3099 2854 7029 5953
1962 2580 4416 3141 2957 6996 6098
1963 2593 4506 3125 2862 7099 5987
1964 2366 4230 2903 2622 6596 5525
1965 2178 3712 2548 2458 5890 5006
1966 2220 3981 3009 2802 6201 5811
1967 2450 4120 2974 2925 6570 5899
1968 2557 4112 3152 2977 6669 6129
1969 2570 3790 2924 2803 6360 5727
1970 2550 4421 3489 3409 7171 6898
1971 3009 4270 3201 3097 7279 6298
Table 2. Pigs Saved per Litter, U. S. (Units)--1958-1971.
Spring Fall
Year {Dec. 1l-May) {Jun.-Nov.)
1958 7.05 7.17
1959 7.07 6.98
1960 6.95 7.05
1961 7.18 7.16
1962 7.08 7.23
1963 7.15 7.23
1964 7.23 7.21
1965 7.22 7.27
1966 7.32 7.25
1867 7.34 7.38
1968 7.31 7.35
1969 . 7.36 7.34
1970 7.133 7.21
1971 7.19 7.25
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Table 3. Estimated Total Pork Production (Mil. 1lb.) per Month.
Year Jan, Feb. Mar. Apr, May Jun. Jul. Aug, Sept. Oct. Nov. Dec,
1958 1011 802 878 824 750 726 730 735 841 1075 989 1094
1959 1064 1000 1013 937 838 840 860 B09 946 1214 1178 1289
1960 1166 1036 1082 924 914 865 737 865 860 993 1074 1074
1961 1041 905 1078 835 936 B66 734 855 851 1098 1143 1050
1962 1101 935 1093 944 876 864 809 880 798 1188 1144 1080
1963 1142 991 1135 1049 997 - 833 861 867 966 1196 1158 1218
1964 1234 1033 1117 1084 931 878 864 824 951 1216 1180 1192
1965 1070 970 1135 981 811 812 763 814 927 979 995 919
1966 859 - 838 1042 924 876 842 748 880 992 1058 1125 1138
1967 1140 1008 1168 1021 930 919 838 1010 1047 1185 1172 1124
1968 1184 1015 1091 1115 1112 897 945 998 1061 1281 1173 1192
1969 1200 1077 1160 1147 1030 991 972 245 1075 1218 1028 1131
1970 1081 956 1107 1139 1017 983 992 1010 1158 1306 1283 1402
1971 1305 1106 1374 1298 1191 1199 1000 1154 1224 1241 1325 1336
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Table 4. Number of Workdays per Month--Period from 1958-1971.

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.
1958 23.8 21.3 22.7 23.3 23.2 22.3 23.8 22.7 22.8 24.3 21.2 23.8
1959 23.2 21.3 23.3 23.3 22.3 23.3 24.0 22.7 22.8 23.7 21.2 23.8
1960 22,2 22.3 24.3 22.7 22.8 23.3 22.2 24.3 22.8 22.7 22.8 23.7
1961 23.3 21.3 24.3 21.7 23.8 23.3 22.2 24.3 22.2 23.3 22.8 22.2
1962 23.8 21.3 23.7 22.3 23.8 22.7 22.8 24.3 21.2 24.3 22.8 22.2
1963 23.8 21.3 22.7 23.3 23.8 21.7 23.8 23.7 21.8 24.3 22.2 22.8
1964 23.8 21.7 23.3 23.3 22.3 23.3 24.0 22.7 22.8 23.7 21.8 23.8
1965 22.2 21.3 24.3 23.3 22.2 23.3 23.2 23.3 22.8 22.7 22.8 24.0
1966 22.3 21.3 24.3 22.7 22.8 23.3 22.2 24.3 22.8 22.7 22.8 23.7
1967 23.3 21.3 24.3 21.7 23.8 23.3 22.2 24.3 22.2 23.3 22.8 22.2
1968 23.8 22.3 22.7 23.3 23.8 21.7 23.8 23.7 21.8 24.3 22.2 22.8
1969 23.8 21.3 22.7 23.3 22.7 22.3 23.8 22.7 22.8 24.3 21.2 23.8
1970 22.2 21.3 23.3 23.3 22.3 23.3 24.0 22.7 22.8 23.7 21.8 23.8
1971 22.2 21.3 24.3 23.3 22.7 23.3 23.7 23.3 22.8 22.7 22.8 24.0
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TABLE 5 THe RATIU OF THE PORK PRODUCTION PER WORKDAYS | YEAR t RELATIVE TO YEAR t~|
TEAR JAN, FE3,. MAR, APR. MAY JUNE JULY AUG, SePT,. oCT. ROV. DEC.
1953, louby 1.247 1-1éu' 1.137 l.162 1.a17 1.1&8 l.1u1 1,12% 1.158 1.191 1.178
196;. 1alus . 392 1.G624 1.542 1.067 1.039 + 926 +399 » 309 +834 848 «837
1951, «351 - «315 +996 + 945 +381 1.0v1 + 936 + 383 1.016 1.477 1.464 1.044
1962. 1.435 1..33 1iGbu lal.. 14743 1..24  1.073 1..29 «982 ' 1.037 1.001 1.029
1963. 1.037 1.060 1.034 1,664 1.022 1.0.9 1.02¢0 1.010 1.177 1.007 1.040 1.098
1964, 1.081 1.023 . 359 1.043 +9397 «982 «995 932 961 1.042 l.u38 +938
1965, «933¢ «957 « 374 +3.5 875 925 « 314 «362 + 975 +841 « 806 « 765
1365. ’ «793 «864 « 9.8 «967 1.0%2 1.C37 1.025 l.d37 1.070 1.431 1.131 1.25u
1967, 1e27¢ 1.2u3 1.121 ie156 1.017 1..91 1.129 1.148 1,084 1.v31 1,942 1.054
K 19638, levt? .Qbé | 1e.17 1.196 1.048 1.052 1.v13 1. 032 1.037 1.028 1,033
_E 1969.- i.014 1..11 L.0b3 1.129 2371 i.G75 1.u29 +939 « 969 «35% «918 3L
L 197.. +966 «388 =430 «993 lede5 «949 1.012 1409 1.077 1.039 1.214 1.24¢

1971, 1.207 1.157 1.190 I Ep L1} 1.156  ° 1.220 1,082 1.113 1.057 «932 » 987 « 945
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: Table 6a. Quarterly Data Used, 1958-1964.
Disp.
Per Income
Begin~ Domestic. Per Capita Per
Year ning Produc- Domestic u.s. Supply Capita Cons. of Capita
: ///// Stocks tion of Supply Popula- Pork/ Cons., Turkeys * CPI CPI
i Quarter of Pork Pork of Pork tion Capita of Non- & Broilers (1967) (1967=
] (mil.lb.) (mil.1lb) {mil.lb} (mil.) (1b.) Pork (1b.) (lb.} () 100)
0 194 2690 2884 173.1 16.66 22.30 5.5 2099 86.0
05 224 2299 2523 173.7 14.53 22.60 6.8 2090 86.6
1958 Q4 210 2306 2536 174.5% 14.42 23.70 8.1 2124 86.8
Qa 127 3159 3286 175.3 18.75 22.80 9.0 2147 86.8
Q) 206 3078 3284 176.0 18,66 21.80 6.1 2160 86.7
3 Q, 337 2617 2954 176.6 16.73 23.00 7.5 2188 87.0
'] 1959 Q3 313 2616 2929 177.4 16.51 23.80 8.0 - 2167 87.5
: . Q4 163 3682 3845 178.2 21.58 23.30 3.8 2172 88.0
E 03 264 3286 3550 178.8 19.85 23.60 5.7 2186 88.0
‘ Qo 338 2710 3048 179.5 l6.98 23.40 7.0 2210 88.5
i 1960 Q4 351 2462 2813 180.2 15.61 25.30 7.9 2206 88.7
‘ : Q4 158 3141 3299 181.1 18.22 23.70 8.9 2185 89.3
03 170 3025 3155 181.7 17.58 23.60 6.0 2172 89.3
] 03 244 2640 2884 182.4 15.381 25.10 8.4 2211 83.3
1961 Qj 240 2443 2683 183.1 14.65 25,20 9.0 2227 89.7
Q4 128 3292 3420 184.0 18.59 24.60 9.8 2260 89.9
Q1 200 3130 3330 184.7 18.03 24.90 6.3 2263 90.1
‘ Q> 280 2785 3065 185.3 16.54 24.60 7.9 2265 90.5
¥ 1962 Q4 295 2490 2785 186.1 14.97 25.50 8.3 2265 90.7
: Q2 139 3413 3552 186.8 19.01 24.60 10.2 2266 91.1
ﬁ o] 230 3270 3500 187.5 18.67 . 25.10 6.6 2295 91.2
i Qs 333 2882 3215 188.1 17.09 25.80 8.0 2318 91.3
ﬂ 1963 Q3 323 2694 3017 1es.8 15.88 26.90 8.9 2314 92.1
5 Q4 210 3572 3782 189.6 19.95 26.50 10.3 2337 92.3
g °N 271 3384 3661 190.2 19.25 26.30 7.1 2390 92.5
Qs 411 2894 3305 190.8 17.32 27.70 8.3 2439 92.7
1964 Q4 413 2639 3052 191.3 15.95 27.70 9.2 2458 93.1
Qa 184 3588 3772 192.2 19.63 27.60 10.4 2472 93.5
3
3
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? Table 6b. Quarterly Data Used, 1965-1971.
Disp.
Per Income
Begin- ' Domestic Per Capita Per
Year ning Produc- Domestic U.S. Supply Capita Cons. of Capita
l/,/” Stocks tion of Supply Popula~ Pork/ Cons, Turkeys& 3+ CPI CPI
Quarter of Pork Pork of Pork tion Capita of Non- Broilers (1967) (1967=
(mil.1lb) {mil.1lb) (mil.1lb)} {(mil.) (1b.}) Pork (1b} (1b.)" {($}) 100}
Q1 284 127 3409 192.8 17.68 26.80 7.3 2499 93.6
Q2 335 2604 2939 193.4 15.20 26.10 8.6 2519 94.2
1965 Q3 224 2505 2729 194.0 14.07 27.70 9.9 2584 94.6
Q4 126 2896 3022 194.6 15.53 27.80 11.2 2614 95.1
0 152 2741 2893 195.2 14.82 27.60 7.9 2645 95.9
: Q2 217 2643 2860 195.7 14.81 27.80 9.3 2642 96.9
1966 Q3 214 2620 2834 196.2 14.44 29.10 10.8 2656 $7.8
- Q4 151 3324 3475 196.8 17.66 28.30 12.1 . 2682 98.4
@ 03 239 3319 3558 197.3 18.03 28.50 8.4 2729 98.7
: Q; 331 2873 3204 197.8 16.20 28.60 9.8 2740 99.4
g 1967 05 293 2897 3190 198._4 16.08 28.80 10.9 2746 100.5
Q4 203 3483 3686 198.9 18.53 28.30 12.3 2763 101,23
3y 286 3285 3575 199.8 17.89 29.00 8.6 2801 102.4
Q, 306 3124 3430 200.3 17.12 28.60 9.5 2829 103.5
1968 Q3 T 326 3004 3330 200.8 15.95 - 30.10 10.8 2821 104.8
} ‘ Q4 197 3646 3843 201.5 19.07 29.30 12.1 2827 106.1
i : Q1 256 3437 36593 201.8 18.30 29.00 3.0 28213 107.1
A Q> 270 3142 3412 202.3 16.87 28.30 10.3 2817 109.0
1) 1969 0Q, 246 2992 3238 202.8 15.97 30.30 11.3 2844 110.7
- Qa 174 3382 3556 203.6 17.47 30.70 12.9 2841 112.2
"N 211. 3144 3355 203.9 16.45 30.00 9.7 2873 113.9
o2 268 3138 3406 204.4 16.66 29.50 10.9 2898 115.7
1970 Q4 304 3161 3465 205.0 16.90 30.50 11.9 2907 l1le.8
Q4 210 3991 4201 205.6 20.43 29.90 12.9 2878 118.5
01 336 3770 4106 206.2 19.91 29.20 9.9 2931 119.4
Q2 389 3683 4072 ©206.7 19.70 29,50 106.8 2961 120.8
1971 Q5 476 3436 3912 207.2 18.88 30.90 12.1 2960 122.0
Q4 309 3907 4216 207.8 20.28 29.60 13.2 2961 122.7
i;
:




Table 7. Monthly Average Prices on Barrows and Gilts at 7-8 Major Markets, 1957-1971.

Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
1957 17.88 17.16 17.25 17.95 18.24 19.65 20.79 21.27 19,34 17.20 17.01 18.45%
1358 19.26 20.16 21.20 20.64 22.03 22.97 23.12 21.33 20.42 18.88 18.13 17.86
1959 16.63 15.63 15.89 16.09 16.09 15.91 14.40 14.65 13.81 13.11 i2.61 11.86
1960 12.65 13.56 16.55 15.96 16.03 16.88 17.74 16.91 16.59 17.30 17.36 17.27
1961 17.33 18.13 17.53 17.04 16.37 16.60 17.87 18.33 18.18 16.55 15.97 16.70
1962 16.98 16.69 16.31 15.81 15.51 16.87 18.30 18B.50 18.82 16.87 16.50 16.16
1963 15.65 15.14 14.07 13.78 15.01 17.10 18.44 17.55 15.8B9 15.47 14.47 14.21
1964 14.70 14.70 14.48 14.16 14.84 15.83 17.11 17.05 16.76 15.39 14.43 15.55
1965 16.06 17.01 16.98 17.63 20.29 23.3B 24.27 24.67 22,92 23.36 24.33 28.07
1966 27.93 27.8B0 24.41 22.26 23.16 24.72 25,09 25.75 23.16 21.57 19.87 19.67
1967 19.46 19.38 18.43 17.62 21.83 22,29 22.58 21.04 19.46 18.16 17.36 17.29
1968 18.31 19.41 19.07 19.00 18.88 20.43 21.48 20.08B 19.93 18.29% 17.92 1i8.76
1969 19.77 20.41 20.69 20.38 23.14 25.16 26.05 26.91 25.94 25.53 25.77 26 93
1970 27.40 2B.23 25,94 24.02 23.53 24.04 25.13 22.12 20.35 17.91 15.69 15.67
1971 16.30 19.43 17.13 16.19 17.43 1B.38 19.84 19.07 18.91 19.80 19.38 19.65
Table 8. Index of the Seasonal Pattern.
Jan Feb Mar Apr May June  July Aug Sept Oct Nov Dec
Index 97.3 98.8 97.1 95.0 99.7 105.9 109.8 1l08.1 102.7 96.7 83.9 96.1
IStd Dev 6.4 6.7 5.7 6.0 5.7 5.4 5.3 4.0 4.2 3.8 5.0 7.5
Frend 0.5 0.6 -0.3 -0.7 -0.2 0.1 0.3 0.1 6.0 0.2 0.1 0.4
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Table 9. Smoothed Monthly Price Ratio for Barrows and Gilts, 1558-1971.
Year Jan. Feb, Mar. Apr. May Jun. Jul, Aug. Sept. Oct. Nov., Dec,
1958 0.9358 0.9427 0.9941 0.95993 1.0089 1.0518 1i.078A 1.0722 1.0250 0.9563 0.9316 0.9348
1959 ©0.9411 0.9500 0.9908 0.9922 1.0072 1.0528 1.0815 1.0734 1.0253 0.9579 0.9327 0.9385
1960 0.9465 0.9564 0.9876 0.9851 1.0054 1.0538 1.0843 1.0746 1.0256 0.9595 10,9338 0.9422
1961 0.9518 0.9628 0.9843 0.9781 1.0037 1.0548 1.0871 1.0759 1.0258 0.9611 0.9348 0.94590
1962 0.9572 0.9691 0.9810 0.9710 1.001% 1.0558 .1.0899 1.0771 1.0261 0.9%9627 0.9359 0.949¢
1963 0.9626 0.9754 0.9778 0.9640 1.0002 1.0568 1.0927 1.0784 1.0264 0.9643 0.9369 0.9533
1964 0.9679 0.9818 0.9745 0.956%9 0.9984 1.0578 1.0954 1,0796 1.0267 0.9659 0.9380 0.9570
1565 0.9733 0.%881 0.9712 0.9498 0.9967 1.0588 1.0982 1.0808 1.0270 0.9675 0.9391 0.9607
1966 0.9786 0.9945 0.9679 0.9427 0.9949 1.06599 1.1010 1.0821 1.0273 0.9691 0.9401 0.9643
1967 0.9840 1.0008 0.9647 0.9356 0.9932 1.0609 1.1038 1.0833 1.0276 0.9707 0.9412 0.9680
1968 0.9894 1.0072 0.9614 0.9286 0.9914 1.0619 1.1066 1.0846 1.0279 0.9723 0.9422 0.9717
1969 0.9947 1.0135 0.9581 0.9215 0.9897 1.0629 1.1093 1.0858 1.0282 0.9739 0.9433 0.9754
1970 1.0001 1.0199 0.9549 0.9144 0.9879 1.0639 1.1121 1.0870 1.0285 0.9755 0.9444 0.9791
1971 1.0054 1.0262 (.9516 0.9074 0.9862 1.0649 1.1149 1.0883 1.0287 0.9771 0.9454 D.BBZBJ
Table 10. Quarterly Average Smoothed Price Ratio, for Barrows and Gilts, 1958-1971.
Year Q) Q- Q3 Q4
(Jan, ,Feb, ,Mar.) {Apr.,May,Jun.) (Jul. ,Auqg.,Sept.) (Oct. ,Nov,. ,Dec.)
1958 0.9579 l1.0200 1.0587 0.9409
1959 0.9606 1.0174 1.0601 0.9430
1560 0.9635 1.0148 1.0615 0.9452
1961 0.9663 1.0122 1.0629 0.9473
1962 0.9691 1.0096 1.0644 0.9494
1363 0.9719 1.0070 1.0658 0.9515
1964 0.9747 1.0044 1.0672 0.9536
1965 0.9775 1.0018 1.0687 0.9558
1966 0.9803 0.9992 1.0701 0.9578
1967 0.9832 0.9966 1.0716 0.9600
1968 0.9860 0.9%40 1.0730 0.9621
1969 0.9888 0.9914 1.0744 0.9642
1970 0.9916 0.9887 1.0759 0.9663
1971 0.9944 0.9862 1.0773 0.5684

EL
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Table 1l. Smoothed Monthly Price Ratio Adjusted to Quarterly Averages.,

Mar.

Year Jan. Feb. Apr. May Jun. Jul. " Aug, Sept. Oct. Nov, Dec.

1957 0.9741 0.9816 1.0440 0.9843 0.968683 1.0275 1.0178 1.0130 0.96%2 1.0170 0.9912 0.9919
1958 0.9769 0.9852 1.0378 0.9797 0.9891 1.0312 1.0190 1.0128 O0.9682 1.0164 0.9901 0.9935
1959 0.9797 0.98%0 1.0314 0.9752 0.9900 1.0348 1.0202 1.0125 0.9672 1.0158 0.9891 0.9952
1360 0.9824 0.9926 1.0250 0.9707 0.9907 1.0384 1.0215 1.0123 0.9662 1.0151 0.9879 0.9968
1961 0.9850 0.9964 1.0186 0.9663 0.9916 1.0421 1.0228 1.0122 0.9651 1.0146 0.98B68 0.9985
1962 0.9877 1.0000 1.0123 0.9618 0.9924 11,0458 1.0240 1.0119 0.9640 1.0140 0.9858 1,0002
1363 0.9%04 1.0036 1.0061 0.9573 0.9932 1.0495 1.0252 1.0118 0.9630 1.0135 0.9847 1.0019
1664 0.9930 1.0073 0.9998 0.9527 0.9940 1.0532 1.0264 1.0116 0.9621 1.6129 0.9836 1.0036
1965 ©0.959557 1.010B 0.9936 0.9481 0.9949 1.0569 1.0276 1.0113 0.9610 1.0122 0.9825 1.0051
1966 0.9983 1.0145 0.9874 0.9435 0.%957 1.06067 1.0289 1.0112 0.9600 1.0118 0.9815 1.0068
1967 1.0008 1.0179 0.9812 0.9388 0.9966 1.0645 1.0300 1.0109 0.9589 1.0111 0.9804 1.0083
1368 1.0034 1.0215 0.9751 0.9342 0.9974 1.0683 1.0313 1.0108 0.9580 1.0106 0.9793 1.0100
1965 1.0060 1.0250 0.9590 0.9295 0.9983 1.0721 1.0325 1.0106 0.9570 1.0101 0.9783 1.0116
1970 1.0086 1.0285 0.9630 0.9249 0.,9992 1.0761 1.0336 1.0103 0.955% 1.0095 0.9772 1.0132
1971 1.0111 1.0320 0.9570 0.9201 1.0000 1.0798 1.034% 1.0102 0.9549 1.0090 0.9762 1.0149
Note: The data above was obtained by dividing the smoothed monthly price ratio into the guarterly

‘average smooOthed price ratio.

vL



APPENDIX B

COMPUTER PROGRAM

B oo S e



i

e A W
AR

1¢

15

25

35

PRIGRAH HJG

1

3

1ul

—

TRAGE . CCC b40d FTIN ¥3.0-L292 OPT=0

FROGIAM  HOGE INPUT, JUTRUT)

COMMON/JANLY ITUATE,TYCAR 4KONT

COMMON/SY P3F1(10,14), PSF201uy14), FSF3{1Js16Y, PSFutil,is)
COMMON/JPRINTY FOIKFOFL{18,141y FUKPGFEZ(1u,aatb), POKPORI{L1d,14),
1 POKPOPL L3140y PrLZC1y 140y PHLB (1L 240, PH7I(Lu, 140,
2 PH1D2{luylu), PPHMONTI12,10,16), PSFS{1u4lb),
3 PGMHC(LD 4,14}, PRINIPHILD,14), PLPKHL(12,10,14),
G3FFF{10,36) ,#GMRT LG, 040y PHNEH(L1J,14),
5 PPGS1(1ayslu)y PPOS201uyialy PRGSILLI,0ud, PPOSwiii,14)
JATAL INT=2

READ id, IOATE,IYvEAR

FORMAT(Iu,I1)

90 1 KK=1,k4

JO 1 LL=1,10

FOMHE (Lo yKK) = FHNEWELL KK ={

PSF1 (Ll eXK)> PSFULL,KK) = PSFI(LL,RK)= PSFullL,KK}=(

00 3} Ml.14

00 3u N=4,419

POKFOFLINy M) = FOKFUFZ2IN, M) = FIKFLFS(h,MI =z PIKFIF4 [N, M} =0
PHLI3(N,M) = PH4bIN, ™M)= PHTI{Ny1I= FHLLZ(NyH) = SFFP{N,™] =0
PSFS(Ny%I= POMAC (N M)z PRINTPH(N,M)=0

PPGSLINyM) = FRGS2{N,MI= FRGSIIN HI= FRGSHIN,4) =0

CINT INUE

A0 35 cizfi,sle

DO 35 M¥=1,10

09 35 NN=i,12

POPEMD{NN, MHaLL) = PPRONT (N, M, LL) =(

KONT=XONT+1

IFCKINT.GTL.IYEARY GO TO 160

IF(KONT.NE.1} Caul JAULEG

CALL JANUARY

G0 TO 5

CALL FRINTJ

CONTINUE

END

SL
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25

k11

35

&0

(3]

50

SUSROUTINE

55

2

JANUARY TRAGE COC B4wd FTN ¥3.0-L292 OPT=y

SUBRDUTINE JANUARY

COMMON/JANLS IDATE, ODUAMY, JYTAR '

COMMON/S/ PSF1tlu,18), PSF2017,141, FSF3{lu,140, PSF4(ib,14)
COAHON/JPRINTZ PDKPOPL(L10,14}, PLKPOF2 (10,14), PIKPGP3{10,1%),

1 FUKFOFWILG,14), FH13 1w 414) PHLE (LD, L4) , PH73(10,14),

2 PH122019,14), PPHHONT{12,1¢ 414}, PSFS(1d,14),

3 PGHACI1) 414}, PRINTPH(LU, 14}, PUPKWGI12,10,14),

4SFFP{luy 140 FGHHT {10,140, FHNEW(10,14),

5 PPGSI{luy14)y PPGS2(13ytul, PPGS3t1usint, PPCSa(1d,14}
DIMENSION C{121), PPOF(L51, PCUL5), FSM(15), PH{lw], POP(4415),

1 CPIL,15), CNPI4,15), CTa(4,15), OI(4,15), SFS(14], PG2{L14)

2 FG3I(1u), Flw(lul, PIG3C(14), PIGGILL)Y,

3 PIGLC14), PLG2C¢1a}, PCLI15), PSHU(LE),

# DSPK1(1wd, JSPK2(14), D3PK3(i4}, OSPKL (14}

DIMENSION SFSL(14), SFSC(14&), FHC{14),y FHL(LG), JSFRC(lLy14),
OSPKLUw, i}y GHHCI(14), GHHL (1u), SF1CLG), SF2(14}, SF3(14),
SFuilal, PGSLS(16), PGSLFE14), APGSL(14), APGSZ2(Li4), APGSI{1u),
APGSHILLY, PIGICILL], PIGRC(L14), PIGIC(LA), PIGLCILL), SFF{LY),
FIGiLlla}, PIGZLI14), PIGal (Lu), PLGUL (1LY, DPGILICL4),
DPGSLECL4Y, DPGSLICL4), DPGSL«l14), DPGSCL{i14), OPGSC2(14),
OPGSC3C14), UPGSCAli4)y SKU12,143, CPKHD(LZ,14), GHAT (140,

FHMM (14}, DOFK (4y0ud, FHAT1 024, FHAT2(14)y FAQTI(L4),
PHATL(14), PHHONTUL2,18), DRPOPL(14), DKPOP2(1ut, DKPOPJ(1%),
OKPOP&(14)

DATAC Cily,I=1,12147 =926, 36, b.33%9, Fil.46, 2.3, -14.41,
=1.%3, =615,32y L.4ud9, 15,15, 897,41, deBL7, =21.7,
272.2%6, (.3895, 18.27, &34,95, 3,289y 3B.84, 9L7.21,
$aB726, S7.11, 7.01, u.0253, 7.08, O0.081s4, 64,54, ~2.55,
=0,7777, -u.i575, (.0089, 56,20y =2.25, =2.7777, =-0.1575,
“e2333y 55,50, =2,14, ~uwe 7777, =0.1575, D0.9v33, 6l.16,
“24254  =a T777, -0,1575, C.ueB9, 1,85, =2.17, ~1.36,
=0.0623: 1.09; 1.46, =1,31, =1.0:6, -0.0623, 1.03, 1.27,

WO OB O LT e

1029, 09741, ..04263, 0.9816, C(,u?3b, lodbiy <y,lub22,

“Jda1265.  1ai3y 201657, 0.4019, w.+4d5, 0.2716, 4,5517,
0.1942, 0.3488, u,b716, -v.2387, G(.7755, 0.1882, 0.3528,
veub29, D.4430, 0.3113, 0.2669, 0.3033, U.4604, J.2557,
Lealb5, 0.3956, C.603, =-..1094y 1,213, ~D.>3587, &,3578,
e 72157
DATAL PPOF {1}y I=1415)/ .86, ,87, .88, .88, .90, .9i, 92,
1 .94, .98, 1.30, 1.d%, 4,49, 1,14, 1,20, 1.257

DATAL PSLJY, J=1,15)/ 1021y 1421, 1417, 1.4ds 1411, 1,19,

1 1,20, 1,26, 1.274 1436, 1.124 1.17, 1.25; 1.44, 1,137

DATAUIPSMIKY s K=1,15)7 4auTy 4425, uelly 4.35y bouiy 4,687, b, I,
1 .87, 5.37, 5,46, 5.3u, 5,31, 5,52, 5.69, 5.75/

DATAL PHIL), L=1,141/ 20.25, 14.64, 15,96, 17.1b, 16,82, 15.38,
1 15.31, 21.30, 23,49, 19.37, 19.19, 23.71, 21.95, 1B8.46/

DATAC PGCEIV, I=1,15)/ 1.26, 1.19, t.31, 4.13, 1,2%,
1 1.240 1,33, 1,27, 1.37, 1.15, 1,18, L.26, 1.52, 1.26,
2 1.2%/ -

DATA{PSAC(I), [=1,15)/ 4e25, M,13, .63, &.38, 4,83,
1 %38, 4ubly, Suils 5.35, 5,22, 5.22, 5.51, 5.64, 5.50,

NN E WP DSESNN S W

Wb/s13

0ATA
DaTA
DATA
DATA
DATA

Ci-5
Co-1
C13-
c2o-
c2a-
Cis-
Cug-
Cug-

Ch3-

£e3-
ci00
c117
C11d4

FDF
POF
PC
FC
PSH
PSM
PH
PH
PCC
PCC
FCC
PSHC
PSHC

172

2

19
27
EL]
41
43
56

14?5 ~l.ovwy,  =0.3623, 1.09, 1.86, =2.15, ~-1.16, =~1,Ma23,C57-64

71

we98ud, -0, UDWS8, 3.9883, C.Gu084, 1.0275, 0.00374, 1,0178,072-78
v.00122, 1.013, -¢.0002, G.9692, ~dedfiuw2, 1,017, -0,03057,073-85
“<e991d,  -,.lv1lu?y L .9919, C.DL1E5, =0,3826, v.7297, J.o0634,086-92

39

~-106
-113
=120

1- 7
8-15
1- 6
7-15
1- 7
8-15
1- 6
T-1u
T

T
3

1

I

e12.02.15,

PAGE
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K SUIRUUTINE  JANUARY TRACE CuC ‘aulbl FIN V3,0-L292 OFT=0  06/13/72 .12.02.15. PAGE
d 2 5.50/ PSHG T
DATALCPOPII,u)y I=1y)y 921,130/ 176,04 176.6, 177,94y 173.2, POP 59
1173.8, 179,56, 180.2, 181.1, 181,7, 142.%, 183,1, 184.0, POFBL~61
2 184.7, 185.3, 166.1, 186.8, 167,5, 188.1, 188.4, 18%9.6, POPE2-63
6y 3 134.2, 190.d, 191.3, 192.2, 192,8, 193.4, 195,32, 194,56, POPE4-ES
4 195.¢2, 195.7, 196.2, 136.8, 197.3, 137.3, 198, 4, i98.9, POPEBE-67
5 199.8, 2L0.3, 2iv.8, 201.5, 2ul.8, 202.3, 202.3, 203.6, POPLE-6T
B 2U3.9), 2ewiky 225.0, 205.6y 206.2, cUBL7, 2u7.2, 20748, POPTE-T7L
T 20duwy 2030by <4946y 21302, 21u.8y 21Lleby 212.0, 212.57 ’ POPT2-73
65 . JATALICPIUT, 0y, I=148)y J=14135)/ .867, .570, .875, ,33u, CPL 59
1 540, .3485, .887, .3993, .893, .893, .887, ,8949, CPIBL-61
2 4991, «9uS5, W37, L3941, .912, .913, .91, .923, CPIb2-63
3. .4925, 927, .93t, .945, .93B, 942, .946, ,351, CPI64-65
% 29599, 4969, .978, .934y, ,987, .99, l.ud>, t.013, CPISE-67
7. 5 1,028y 14035, 1.a4By S.unly 1,071, 1.090, 14107, 1.122, CFIGA-65
£ 1.139, 1.157, lelod, Lu185y 1,194, L.2cBs 1.2¢0s 142274 CPITL-71
7 1.237, 1.249, 1.261, 1,208, 1.276, 1.285, 1.29G, 1.297/ CPI72-73
DRTACLCHP UL, 0b, I5144)y J21,1507 21,8, 23.u, 23.8, 23.3, CNP 59
1 23.6) ¢3uuy 25.3y ¢X?5 2348y 5.1y 2542, 2446 CHNPBL-61
75 2 24,9, 264.64 25.5, 24,6y 25.1, 25.8, 26.95; 26.5, CNPBZ-63
3 2643, 27.7, 27.7y 7.6, 26.9, 6.1, 27.7, 23.8, CNFEL-E5
# 27,0, 27,8, 29.1y 2B.3, 28,5, 28.6, 28,8, 28,3, CNPGH-67
5 2%, 2846, JI0.1y, ¢9.3, 29.0, 24,3, 3wezy 30.7, CHPBB-69
& 30.0, 29.5, .5, 29.9, 29.2, 2%9.5, 30.9, 24.6, CNFTD-T71 '
80 7 29.2y du.u, 31,8, 30.3, 29.3, 31.8, 32.4, 3Il.u/ CNP?72-73
DATACISTINI,dYy T=144)y J=141507 baly 7.5, 8.0, 4.8, C18  -59
1 5.7, 7ady 749 0.9 641y Butyy 9.0y Guty 6.3, 7.9, 8.3, 10.2, CT360-62
2 8.7y 2.0y 8.9y 1442y 7.1y 843, 941, 10.4y 7.3, 3.5, 3.9, 11,2, CT3e3-55
3749, 9034 1007y 12.14 645, Lsaly 109, 1¢u5, Byo, 9.5, 13.8412.1,CT366-68
; 85 4 9ady 1603y 1143, 12,9 %7, 1349y 15.9, 12.7, CT8e9-70
i .5 9.3, 1048, 12.3, 13,2, 10.5, 11,7, 12.6s 13.5, CT871-72
6 10.7y 12,1, 12,7, 13.6/ cTe 73
DATALC DLUI,J))y I=1,6)y J51,1307 216L., 21884, 2i67., 2172., 2t -59
1 2186,y 2210y 22064y 2185., 2872., 221L., 2227., 2250., 0I 6G-61
590 2 2263., 2265., 2265.y 22664y 229%.4 ¢318., 2314., 2337., DI 6z-63
3 23904y 2439, 24564, 2872., 2489., 25194, 25B4.4 Zolb., OI Gu-b65
L 2645,, 26424, 2b56., 2082,y 2729., 274d., 27464, 27634, DI 56-67
S 28ul., 2829., 2821,y 2827,y 282344 28174, 284G., 2841., DI 63-69
& 2873., 2B38.y 2907., 2873.s 29314y 29614, 2964., 2961., DI 70-71
95 7 2973., 3013., 3ik7., 3097., S147., 3177., 3197., 3207./ oL 72-73

JATAL PIGILIN, TI=1,14)/
1 18894., 21584., 17451., 18172., 18266., 18539., 17106., FGS12-2L
2 15725., 16250,, 17983,, 18845,, 1d315,, 18691., 21634./ PGS12-2L
DATAC PIG2(IY, I=1,14}/
106 1 32437., 34947., 29739.s 32317., 31285., 32217., 30582, PGS 3-8
¢ 265uuey 29140,y 3024L.y 3030C>., 27894.4 32405., 3070L.s PGS 3-51
DATAL PIG3IK), KZ1,14)/ 2252144 23355., 2i4bb., 22153., 22709+, PGSE-§ L
1 22594., 2u33l., 10524, 21815., 21948,, 23167., 214624, 251564y PGS6-8 L

2 232G7.7 , FGS6-8 L

i . 165 BATAL PIGWII), I=1,14}/ 19083.,; 19418,, 19832,, 20435., PGSI-11L
: L 21379., 24692., 1890S., 17870., 24315., 21587,, 2iBBuss PGSO-11L
3 2 2L574., 2u579., 22452,/ PGS9-1 1L
DATAC DSFKLI{J), J=1,14)/ 2884., 3284,y 3558., 3195., 3330., O0SPKi-3L

i1 350)., 3661., 34u9., 2893., 3558., 3575.,, 3693,, DSPKL-3L

‘110 ¢ 3355., 41DG,./ DSPK1-3L

LL



120

135

140

145

155

160

165

SUBROUTINE

JANUARY

d

TRACE COC 64, FIN ¥3.0-0292 0PT=y
BAVA( OSPK2iK), K=z=l,14)/ 2523,, 2954,, JouB., 288u4.,
1 3ues., 3215., 330%., 2939,, 28604, 3204., 3430.,
2 3412., 3406.; 4072,/
DATAC DSPK3I(LYy L=1414)7 251b64, 2929.,, 2813., 2681.,
1 2745,y 3017., 3052.y 27¢3.y 2834., 3190., 3330.,
2 3238.,, 3465., 3912./ .
DATA( DSPK4 (N}, N=f,14}/ 3280., 3845, 3299., 3420.,
1 3552., 3782., 3772., 22,y I4?5,, 368H.y 3843,
2 3556., 4201,y 4215./
DATAL 3FSiKiy Kalyiy)/ 7281+, 7396.y4 6782., 7018, 6%930.,
1 7099.: b596.y 589..5; 62il.y 6570., 4869,y 6360,., TiTt.,
e 7T279./
OATAL PG2 (1}, TI=1,141/ .9, 1,07, +83, 1.05, .98, 4.00,

1t

20

R

50
110

1 .91, .48, 1.09, .98, ,97, .32, l.io, 97/

DATA{ PG3I (J)y  J=1,141¢ 1.13, 1.6, .91, 1.024 1.03, .99,
1 .92y .38, 1.11, .93, 1.(6, .33, 1.19, ,92/

DATAL P54 (X)y X=1y263/ L.du, 1.03y 1ec3y 1.33, 1,16, .93,
L «92y «33, 1.1%0e12y ia02y .34, 1,22, .91/

IFCIYEARLNE.L) G2 TO 1300

DO 1) II=1,14

SFSL(II)=SFS(ID)

PHLITIEY= PH(II)

OFGSLZ2(IIN= PG2L1I)

OPGSL3(ITl= PGI(1I1}

DPGSLW(LIN= PGutIT}

PIGIL(1i)= PIGLI(I1}

PIG2L(IL}= PIG2(1])

PIGIL(ILY=: PIGI(LIT)

PIG4L (II)= PIGHIED)

DSFRKL{t, II3=05FK1(1])
DSPKLIZ2, 1T =DSPK2¢(1T)

DSPXL (3, 1) z0SPK3{II)

DSPEL U4, 11 =0SFKetI)

CONT INUE

00 2 I=1,14

GHAL (11= Ct4)® PHLIT) + C{5)* PCLI) +
FRINT 5, IYCAR, (GMHLI(IG), IG=s1,1u)
FORMATILHO, *GHMHT-1%, I3, Z(2X,F1u4.2)/1uX, 7€2K,Fl4,2))
DO 30 J=1,1w

IT= J « IYEAR

SFSCO= Clads CHU20* SFSLEJY + CU3)* GHMHL I}/ PPDF{)
SFrlJi= CU7) + CUB) *SFSC(M + CL{G)*]1T

SF2{J)= Ci10)+ CeL11*® SFSC{J} + C(12)°IT

FGSLS )= CL22) + CU23)°]T

PGSLF{JI= CU2k) + C(25)°1T

APGSL L) =PGSLS (U]

AFGS2 (4} 2FGSLS(J)

APGS3I L) =PGSLF L))

APGS4 ()Y =PGSLF (Y)

PIGLICEJ)I = SF1{J} * AFGSi(N)

PIG2CtJk= SF2{J) * APLS2(N

OPGSC14Jr=PIGIC LI/ PIGLLLN

OPGSC215)=PIG2CIN 7 PIG2LLN

Do o K=1,12

KK=K*2

Cile)* PSHIL)

Q6713772

DSPKL-BL
OSFK4-6L
0SPKu-BL
DSPK7-9i
DSPK7-9L
OSPK7-9L
DSPKC-2L
DSPKD=-21
DSFED-2L
SF559-63
SFSBu-T71
SFsr2

=FGS2-5L
=PLS3=-5L
2PGS6- 8L
=FGS6=8L
=PGS9-11
=PGS9-11

12402415,

PAGE
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180

185
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210
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JANUARY TRAGE CDC 6408 FTN V3.0-L292 OFT=D 06/13/72 .12.02.15, PAGE
T0 SKIKydl=  CUKK+Bu) + CtkK+b5)* 11

QPKHO (1, 40256900 + CU91)% UPGSL2(J) + C(92)* DPGSLI(L)
QFKMOI2303=CL93) + C(%)* DFGSLItJ) . TR
QPKHDI3: 42200951 ¢ CU9G) % DPGSL3L) + CL97)¥ DPGSLA4( L]
QPKWD Ciy J) =CL98) ¢ CU99) % OPGSLA LI} + C(1p)¥ OPGSL4 tJ)
QPKHD (5,.) =C(1010¢ CUL1622*% OPGSL4(J)

QAPKKD (6, J)=C(103)+ CL104}* DPGSL4 (L) .
QPKHD (7, 11 =C{1u50+ CI136)% OPGSLL(J) + C(1J74% DPGSCL tJ)
GPKHD (8, S} =C{108F+ CU109)* DPGSL4(J) + CCL10}" DPGSCL (J)
QPKHD(3, 4= Ct111) + CUL112)*% DPGSCLEJ) +C(113)* OPG3C2(J)
DO 85 t=1,3

LL=L *3-2

DAFK(LyJY=  .33353% ( QFKWD{LL,J)+ QFKNDILL#1,J)+ QFKWD(LL+Z,d) }

85 CONTINUE

DO 86 N=1,3

86 OSPKC(N,JI=  DQPKIN,J} * OSPKLIN,J)

Als  Club} +C(u7)* ALOGLO(DSPKCIL, 007 POP(L,J}) + Cl48)*
1 ALOGIGU CRP {1,J1) + C(43)% ALOG1O( CTBUL14J)) »

F4 CIS0) ™ ALOG1D( QI(L,4))

A2= CH5i) + C(5e)* ALOG1O(DSPKC(2,J)/ POPL2,J1) + CI53)*

1 ALOGIGC GNP (2,000 & C(54)% ALOGIUC CTBLZ,4)) +
2 CE55)* ALOGL8 L DI(2,4};
A3= G{S6b+ GUS71* ALOGIUL DSPKCI3,J)/ FOF{3,d1) + CU58)*
1 ALOGLut CHP (3,J}) + C{S31* ALOGL.¢ CIB(3,ud) ¢+ ’
2 Clbo) * ALOGLO(DI(3, )}

PHQTL(J}=(10"*A1) * CPI{1,J}
FHQT2 () ={20%*42) * CPI(2,0)
PHATI(JI={10%*A3) * CFI(3,N)

00 87 H=1,3
PHMONT (M, )i = SK{M,J) * PHATI (J)
DO 848 M=k,6
FHHONT (M, J) = SKIM, U} * FHQTZ (1)
00 &3 Mu=7,9

PHMONT (M, 00z SK(M,J} * PHQTI(

OKPOFL(JY = DSPKG(1,J1/7 FOP{1,J)

DKPOP2UJ) DSPKC (24417 POPLZ, N

OKPOP3(ID = DSPKCI3,J)7 POPL3,)

PHAM (J3 = {PHMONT (3,0} + PHHONT(S,J) + PHHONT(5,J1)/3,

GMHT LJY= CU4)* PHMM(J) + C(5) » PCCLU) + GLBI® PSHC(J)
SFFUJ)= 398,18 + .6997 * SFSC(J} » 3B.20 *IT + 27.61%

1 GHHT(JIZ PPDF(J+1)

SF3{JI= 126,99 + 0,0951 * SFSC(J) + 0.4379% SFF{H -
1 674 * IT

SF4lJl= 124,83 - ,y95 * SFSCN +.5622 * SFFUJ} + 6.6325 * IT
PIGICIJI= SF3{J) * APGSI(JH)

PIGACIJI= SF4iJ) * APGSHiJ)

OPGSCINI)=PIGIC LI/ PIG3L(J)

DPGSC4{JI=FIGHC(L)/ PIGUL (L)

AFKKO(10,J)=C1114) + CL115)* JFGSCY (J) +CIA161* DPGSC2IN
APKND (115 J3=CUELT7) + Cr1d8)* OPGSC2tW

QPKWD(12,4J3=C{119} + CLL120)* DPGSC2{J) + Cl121)* DPGSCI(Y)
DOPK {4, tr= . 3I333% ( QFKWD(10,J}¢ QFKND(11,J) + QPKWDI12,.0)
DSPKCt4, )= DOPKi4,Jt1 * DSPKL(4,)

A4z CU61) » C(62)* ALOGLIDC OSPRC {4y J) 7 POPLULJI) + CLEDY
1 ALOGLBICNP (&,J}) + CIe4)» ALOGLOC CTB(W,J)) ¢ C(ES)®

6L



T 22s

234

235

240

245

253

255

280

265

276

275

SUBROUTINE AN

31

32
90

30

o =y

11
12
61
62
13
14
63
b4
16
17
71
72
18

22
21

é

UARY TRAGE CDC B4CY FIN v3,0-L292 OPT=u ‘06/13s12 12,062,115,
2 ALOGL1O( DIlk,J))

JIYEARZ1957+ J + IYEAR '
PRINT 31,UIVEAR, A1,AZ,AZ,A4 :
FORMAT(1HU,*LOGPH®, 15, 4(F15,2))

FHQTA () =(10%*84) * CPI(4, )

PRINT JZ.JIYEAR, PHQTitJI, PH]T?(JI, PHQT3t M), PHQT4 (J)
FORMAT(1HD,20HANTILOG OF PH x GIF y I5,402X,F18.2))

D0 90 M=10,12

PHHONT (M, )= SK(H,dl * FHRTH (J)

PHUEJI= .25 *0 PHUTIt) + PHaTZ(J) + PHQT3{J} + PHQT4 [ J})
GRHC LJ1= CU4d® PHC(J) + LESI% PCrUst) o Cl6)® PSH (UL}
DKPOPLLJE = DSPKC(4,J}/ FOF(4,n

CONTINUE

PRINT &, IYEAR, (SFSC(IS), IS=1,tu)

FORMAT(1HO,*SFS*, 3x,13, TUZX FLb 2) 710X, TU2X,Fi4,.2])
FRINT 7, IYEAR, ISFF(JS}, JS=1,14)

FORMAT(LHD ,*SFFs, 3x,13, TU2K4FLlaa2) 70UXy TUR2X,Flue2) )
PRINT 8, IYEAR, (SF1I(XSFi), KSFi1=3,14} .. .
FORHAT(1d0,*SF1", 3x,13, TI2XyFlu.2) /00X, 202X,F14.21)
PRINT 4, IYEAR, (SFZIKSF2), KSF2=1 ,14)
FORHAT(LHB,‘SFZ'. X, 13, ?(zx,Fik.zlllﬂx. TU2X3FLb,2) 3
PRINT ty, IYEAR,(SFS!KSF3I, KSF3=1,14)

FOKHAT!LHD. *SF3*, 3x413, T2X4F 14,217 luX, T(2X,Fi4,2))
PRINT 335, IYEAR, (SF4(KSF4), KSFuz1, 14}

FORNATILIMO, *SF4*, 3X, I8, 7(2%,Fi4.2)s 10X, 7(2X,F14,2})
ERINT i1y IYEAR, lAP681IJAl, JA=1,14) ’
FORHATUiHD, 9HPGS/L12-2, I3, TIF15,2) /13X, 7(F15,2))
PRINT t2, IYEAR, tAPGSZ(Jdl. JB=1,14)

FORMATILHU, 9HFGS/LI-5 , 13, TUF15.21/13%,7(F15,2))
PRINT 61, IYEAR, IAPGS3(JFD' JF=i, 1)

FDRHRTKIHU. IHPLS/LE=-3 , 13, T(FiS.ZJIlJX. TUFi5.,23)
PRINT 62, LYEAR, (APGS4(JO), JC=1,14)

FORMAT(LHL, 9HPGS/L9~11, I3, TAFL5,2)713%,71F15.2))
PRINT 13, IYEAR, (FIGIuIJC), JC=1,14) .
FORMAT(1HD, 8HPGS12=2 , 13, 7{F15.23/ 12X,7(F15,.23)
FRINT 14, IYEAR, (FIG2C(4D), JD=1,14)

FORMAT(1H), PHPGS3-5 , I, TUFLS.20 /12X, 7 {F15,2))
PRINT 63, Ivcar, {PIG3CLIGIy JG=1,14)

FORHATCLHD, THFGSB-8 , [, TiF15.2)712x, 7LF15.2))
PRINT b, IYEAR, lPIGhCIJHl, JH=1,14)

FORMAT(1Hy, 7HPGS9-11, 14, 7(F15.2})/ 12%; 7TiF1%.2))
PRINT 15, IYEAR,(DPGSCLIKE), KC=1,14)

FORMAT(L1HO, BHAPGS12-2, T2, TF15.21/12X, TF15,2})
PRINT 17, IYEAR, (DPGSC2(KG), X0=1,14)

FORMAT(LHO, BHAFGS3-5 , I3, TUFA5,2)/12%, 7(F15.2))
PRINT 71,IYEAR, (DPGSCI(KE), KE=1,14)

FORMAT(LHO ,8HAPGS6=8 |, I3, 7(F15,2)/ 13X, 7{F15,2})
PRINT 72, IYEAR, (DPGSCh (KF}, KF=1,14}
FORHA?!IHB,GHAPGSQ-IS, I3, T(F15,21/ 12X, TIFL5,2))
PRINT 18, IYEAR

FORMAT(LHD ,*K*, I3/)

00 21 K1=1,14 .

PRINT 224 (SKIL1,K1), Li=1,12)

FORMATILH ,12(F10,2))

CONTINUE
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260

285

290

295

310

315

325

338

JANUARY TRACE COC 6400 FIN ¥3.0-1L292 OPY=0 Q6713772 J12.02.15.

FRINT 23, IYEAR
23 FORMATULHO ;10HA (APX/HKD) 5 I3,7)
DO 24 KQ=1,14
NYEAR= 1957 + KQ + IYEAR
PRINT 26,NYEAR, (QPKHD(KP KA}y KF=1,12}
26 FORMATCIH ,I4,2X, 12(F10.3))
24 CONTINUE
PRINT 27, IYE4R
27 FORMATI1Hu ,4HAQPK, *UNNUAL CHANGE IN QUARTERLY PORK PRODUGTING®,
113,/
DO 29 Ml=1,14
HYEAR=1957 +MQ + IYEAR
29 PRINT 28, MYEAR, (DQPK(MP,HQ), HP=1,4)
28 FORHATILH 4 1%, &I(F16,3))
PRINT &1,IYEAR
41 FORMAT(LHU, 13, 5X,"MONTHLY HGG PRICE®,/)
DD &2 HP=1,1%
FRINT 43, (FHHONT (NQ,NF), NQ=1,12)
43 FORMATCLH 4 12(F10,2)1
42 CONTINUE
PRINT &by IYEAR, (PHCOIN) yIN=1,14)
4h FORHAT(IHu, “PHT®,I3, 7U2X,F14,217/ 7X,7(2X,F14,2))
PRINT 45, IYEAR, (PHMMIIY, I=1,14)
45 FORMATULHO,*PHNEN®, I3, ?(2X,F13.2)/ 9X, 7(2X,F13.2}) .
FRINT 4b, IYEAR) [IGHHC(IHY y IM=g 41 4)
46 FORMAT(1MD ,"GMHT®, 13, 742X,FLl4.2)/ 8%,7(2X,Flte2})
PRINT 55, EYEAR, (GHHT(MI, M=f,14)
S5 FORMAT(LHD, *GHHNEW®, I3, 7(2X,F13.2)/ 10X, 7(2X,F13.2)}
PRINT «7, IYEAR
47 FORMATULHO, SHOSPK/POP, 13/35X, *(1)%, 15X,%(21%,15X,%(3)*,15X,
1 %41 8/)
00 48 Mi=1,14
HM=1957¢M1 + IYEAR ,
PRINT 43, HM, DKPOPL{M1), DKPOP2 (M1}, UKPOP3I(M1}, DKPOPG{N1)
49 FORMATILIM , 5X,I%, &4X, LI3X,F15.2))
48 CONTINUE
00 110 I=1,14
POKPOPLIIYEAR,I)= DKPOPL(T)
POKFOPZ(IYEAR,[) = DKPOF2(I)
POKPOP3(IYEAR,I) = DXPOP3 (1}
110 POKPOPa{IYEAR, 1}z OKPOP (I)
00 250 I=1,14
PGHHT (IYEAR,I) = GHHT (I}
250 PHNEN(IVEAR,I)= PHMH(I)
00 111 J=1,14
PHI3(IYEAR,JI= PHATL(J)
PHUBLIYEAR, J) = PHQTZ(J)
PHTICIYEAR,JI = PHQTIIN
FRIDZ(IYEAR,J) =FHOT4 (J)
111 CONTINUE .
00 113 I=1,14
00 113 J=1,12
PPHMONT (J, IYEAR, I3 = PHHONT{J,1)
113 CONTINUE
DO 11k Kz1,14

PAGE
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335

LT

355

360

365

370

375

380

SUBROUTINE

ELTTE

JANUARY TRACE . COC v40) FTN ¢3.0-L292 0PT=Q

115

3d
301
102
304

116

117

290

202

PSFSUIYEAR,K)= SFSCUK)

FGHHCIIVEAR,K) = GHHO(K)

PRINTPH{IYEAR,X) = PHC(K)

CONTINUZ

DO 115 L=1,14

PSFLOIYZAR,L)> SFL (L}

PSF2LIYEAR,LY= SF2(L)

PSFICIYZAR,L)= SF3(L)

FSFO (IYSAR,LY= SF4 (L)

PPGSLCIYEAR, L= PLIGICIL)

PPGS2LIVEAR,LY= PIG2CIL)

PPGSICIVEAR, L= FIGICILY

PPGSUIIYEAR,L}= PIGAC (L)

SFFPIIYEAR,LY= SFF{L}

CUnT INUZ

FRINT 300,1YEAR, (FSFL(IYEAR,NX) , NX=%,14}

PRINT 301,IYCAR, (PSF2CIYEAR,NX}, NX=1,14)

PRINT 392,IYEAR, (PSFI(IYEAR,NX}, NX=1,14)

FRINT 3J03,IYEAR, (FSFOLTYEAR ,4X} , NX=1,14)
FORMATOLHO , "SFL*y T4, 702X,Flb,2)/ 68Xy TU2X F1l4.21}
FORMAT(1H], *SF2*, Ja, 7{2X4Flu4.2)/ BYXy 7(2X,Fi4,2)}
FORMAT(1LHO, *>F3*, Th, 71i2X,F14.2)/ BX, T(2X;Fi4,2))
FORHATC(1Hu, *SF4°, Iu, T{2X,Fi4.2)7 B8Xy F(2X,F14,2))
PRINT 13, IYEAR, (PPGSLUIYEAR,NY), NY=1,14)

PRINT 14, IYEAR, {(PPGS2LIYCAR,NY), NHY=1,1%)

-FRINT 63, IYEAR, (FFGSI(IYEAR,NY), KY=1,14)

PRINT 64, IFEAR, (PPGSuCIYEAR,NY), NY=1,14)
PRINT 7, IYEAR, (SFFPCLIYEAR,NZ), NZ=1,14&}
PRINT 23, 1YEAR !
DO 117 K=1,1%

00 116 L=1,12

PQPKHD(L,IVEAR.K!: QPKHDO L , K}

CONTINUE

NYCAR= 1957 ¢ K+ IYZAR

PRINT 26, NYEAR, (PQPKADILP,IYEAK,X), LP=1,12)
CONTINUE

RETURN

ENTRY JAHLEG

00 2ul 4%=1,14

SFSLIM}= SFSCM)

GMHL (M) = GMMC (M)

CONTINUE

00 2ul M=1,14

PIGIL{H) = FIGLIC(H)

PIGZL{H) = PIG2C (M)

PIG3LIMI = PIG3ICIM)

PIGAL (M) = PIGLCEM)

DO 212 H=1,14

OPGSLLIN) = DPGSCL (M)

DPGSL2(M) = DPGSC2(M

OFGSLI(M) = DPGSCI(H)

DPGSLLIME = OPGSCH (M)

CONT INUE

00 203 H=1,14

DO 203 N=1,4 . -

U6/13/72 L12.02.15.
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DSFXL(NyH) = DSFKCH
203 CONTIMUE

RETURN

END

Ny M)

¢
COC 6480 FTN v3,0-L292 OPT=Q

06713772

«l2.02.45.
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24

25

30
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50

55

10
PRINT Y TRACE CCC 6400 FTN ¥3.0-L292 OPT=0 06/13/72 slez.G2.15, PAGE

SUBROUTINE PRINTZ
COMMON/JANL/ IDATE,IYEAR,XONT
COMHON/S/ PSFil10,.4), PSF201d,14), FSFI(10,14), PSF4(10,14)
CONMON/JPRINT/ POKPOPLI18,14), PDKPOFZ {1U,14), PDKPOPI{10,14), .
1 POKPOPG{10,14), PHL13(10,14), PHRB (105140, PHTIL10,14),
2 PH1Q2(10414), FEHMONT (12,10 ,14) , PSFS{10,14),
3 PGMHC(1d,1u4)y PRINTPH{1G,14), PCPKKE(L12,1u,14),
&SFFPULG,16),POMATL10, 10}, PHNZW10,14),
5 PPGS1{10414), PRGS2010,14), FPGS3¢10,14)y PPGSLIL0,14)
PRINT 19
10 FURMAT(1HL,36X,*M00EL FUR GENCRAIING MONTHLY HOG PRICE FORECASTS F
1RON®, £37X, *OECEMAER PIG CROF REFORT AND SUPPLY-UEMAND EQUATIO
2NS*, 744Xy ®( 24 HONTHS BCGINNING IN JANUARY 1%,/
316X, “YZAR®,12X, 11HDSPK1-3/FJF, 9x, 11HOSPK4-6/POP, 9X,
411HDSPK7-9/P0OP, 9X,13HDSPKLI-12/P0P,//)
K=g
00 15 I=1,14
D0 16 J=1,1YEAR
KK=1958+J+K .
PRINT 20, KK, FOKFOF1{J, 1), FIKFORRIJ, 1), FDKFOF3CU,1),
1 PDKPOPL(J, I}
20 FORMAT(LH ,15%, I4,5X, %{F17.2,3X)) .
16 CONT INUE
K=Ks1 ) !
"PRINT 17
17 FORMAT{1AQ)}
15 CONTINuc
IN=0
PRINT 25 :
25 FORMATUAHL, /16X, *FEARY, 15X, 5HPHI-3, 15X, SHPH&-6,15X 4 5HPH? -9,
1 15X, 7HFH10-12,7/)
0D 30 I=1,14
00 31 J=t,IYEAR
INN=1958+ 41N
PRINT 35, INN, PH13(J,I), PH46(J,I), PHTS{J, 1), PH102(J,1)
35 FORMATULH ,15X,I4, 5%, 4{F15,2,5%X))
31 CONTINUE .
IN=IN+1
PRINT 17
30 CONTINUZ
J1=0
PRINT 35
36 FORHAT(LHL,/,15K, “YEAR*, 13X, BHSF1242,15%,5HSF3-5,15X,5H5F6-8,
1 15X, 6H5F9-11,7/) :
00 &0 I=g,14
DO 41 J=1,IYEAR
JJ=1958+ 0401
PRINT 35, JJdy PSFLUJ,I), PSF2UJ,1), PSF3lay1)s PSFad{J, I}
81 CONTINUE . )
FIENIRTE
PRINY 17
40 CONTINUE
FRINT &5
L1=0 )
&5 FORMAT(1HL,/,15X,*YEAR®, 13K, 7HPGS12-2, 12X, BHPGSI-5, 13X,

v
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60
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75
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a5

94

95

105

110

SUBROUTIKE FRINTJ TRACE

COC e4u0 FIN V3.0-L292 OPT=0 06/313/72 .12.02.15. PAGE
1 bHPGSE-8,13%, THPGSI~11,//} .
00 50 I=1414
DO 51 J=1,1YEAR
LL=1963¢ Jel )
PRINT 35, LLy PPSS1IJ,1Y, PPG324J,T), PPGS3I(Y, 11, PPGSH{J, 1)
51 CONTINUE
Li=zil4d
PRINT 17
S0 CONTINIZ
INDE x=D
FRINT 3%
55 FORMAT(IHL /35Xy *YEAR®, 164, *FH1" 16X, *PH2% , 16X, *PHI* , 15X, *PHL*,
1 15X, ®PHG¥ 15X, *PHE® 4 /)
00 5o I=1,14
00 57 J=1,IYEAR
IM=1958+J+INDEX
PRINT al, IM, ¢ PPHMONTIK,J, 1), K=1;6)
60 FORHATIIM ,5X,14, 7?X, 6(F15.2, 3X)}
57 CONTINUZ
INOEK=INDEX¢1
PRINT 17
56 CONTINUE
PRINT 6%
65 FORMATIIHL /35X, ®*YEAR®, 16X, *PH7*,15X,*PHE* 15X,*PHI*,15X,
1 *PHIG®, 14X, *PH11®, 14X, *PKle*,//}
INJEX=]
00 7 I=1,1n
DO 71 J=1,IYLAR
JH= 1958+ 04 IRDEX
PRINT 63, JMy € PPHMONTIK,Js 1), K27,12)
71 CONTInyU:Z
INDEXSINDEK+]
PRINT 17
7C CONTINUE
PRINT 75
75 FORMATIiEHL,/,5X, ®YEAR®*,15X,12HA (QPK1/HKDL), BX, 12ZHAL{QPKZ/HKD2),
1 BKy 124A(QPK3I/WKDI), 6X, 12Ha(CFR4/WKQul, 6X, 12HA{QPKS/WKDS}),
2 bXy, 12HA(QPKG6/WKIBY /73
AM=q
00 8y Iz1,14
00 81 J=1,IYEAR
Hi= 195B8¢J+HH
PRINT 85, M1, { PAPKMI{L J;T}; L=1,6)
85 FORMATILH ,5%,I6,1.X, BIF15.3,3X)}
31 CONTINUE
HH=MH+1
PRINT 17
40 CONTINUE
FRINT 90
9C FORMATILHL ,/,5X, “YEAR*, 13X ,12HA{UPKT/WKOT), &%, L12HA{QPK8/WKDS),
1 BXy 12HA(QPKO/WKDI), BX, L4HA(QPKI10/WKOL0), 5X,
2 14HA{QPKLL/WKDLL) y 5X, 14HALQPK12/WKD12),77)
J2=0 .
00 91 I=5.14h .
00 92 J=1,1YEAR oo

S8
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SUIROUTINE

12

PRINTY TRACE CUC 6400 FTH v3,0-L292 OPT=Q

= JYR= 195840442
PRINT 85, JYR, PUFKNO(L,u, 1), L=7,121}
92 CONTINUE
J2=J2e1
PRINT 17
91 CONTTHUE
PRINT g5
35 FURNAT(1HL,/, SXy®YEAR®, 13X ,*SFST*, 13X,*GHHT*, LaX, $PHT* 14X,
1L ®*SFF*, 12X, COCHHREN® J 12X ,*PHNIWY , / /)
LL=0
00 98 I=1,14
00 A7 U=1,IYEAR
LYR= 135 34¢deillL
FRINT 98, LYR, #S5FS{J,I) y FOMHCI(J,4), FRINTFH(G, 1) ,SFFFIJ,1),
2 PORATL), 1), PHNEN(J,I)
98 FORMATIEH 4 55X, la, GIF17.2))
97 CONTINUE
LL=Li+]l
PRINT 17
96 CONMTINUZ
RETURIN
END

06/13/72 J12.862.15,
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