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Abstract

A quarterly econometric model of the U.S. dairy sector has been developed for
use in short- to medium-term outiook and policy analyses. Simulations of the
model indicate that it performs quite well both during the estimation period and
during an eight-quarter interval beyond the estimation period. The model is used
to estimate the effects of the recent 15-month paid diversion program and to ex-
amine some implications of three price support policy alternatives. Dynamic
system multipliers are derived for personal disposable income, feed prices, cattle
prices, and milk nrices.
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gram, mode! validation, multipliers
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Summary

This report presents a quarterly econometric model of the U.S. dairy sector,
developed for use in short- to medium-term outiook and policy analyses. Simula-
tions of this dairy sector model indicate that it performs quite well both during
the estimation period and during an eight-quarter intervat beyond the estimation
period,

The dairy sector model is added to a previously developed model covering six
other agricultural commodities: corn, wheat, soybeans, cattle, hogs, and poultry.
The overall guarterly agriculture forecasting model consists of approximately 130
equations.

Properties of the dairy sector model are investigated by looking at adjustments to
changes in selected variables. Dynamic system multipliers are derived for per-
sonal disposable income, feed prices, cattle prices, and milk prices.

Two policy issues are examined using the aggregate dairy sector model. First, the
model is used to estimate the effects of the 15-month paid diversion program.
Results suggest that a temporary diversion program only partially and temporarily
addresses the dairy supply/demand imbalance problam.

Second, the model is used to examine some implications of three price support
policw alternatives, ranging from leaving the price support at its 1984 level of
$12.64 per cwt to lowering the price support to $10 per cwt. Results suggest that

the price support can be an effective policy tool to address the supply/demand

imbalance in the dairy sector, but if price supports are not reduced substantially,

net Government removals of dairy products would probably remain large through
the end of the decade. An adjustable dairy support price mechanism would help
the supply/demand imbalance in the dairy sector while allowing for adjustments

to changes in other factors affecting the dairy sector.




A Quarterly Model of the U.S. Dairy Sector
and Some of its Policy Implications

Paul C. Westcott

Introduction

The Economic Research Service (ERS) has developed a

quarterly forecasting model of the U.S. agricultural sec-
tor to aid in its situation and outiock program and
related activities. The model is designed for use as an
analytical tool in short- to medium-term outlock and
policy analysis. Six subsectors were included in the
initial quarterly agriculture forecasting model, covering
corn, wheat, soybeans, cattle, hogs, and poultry (75).!
This report discusses a quarterly aggregate mode! for
the U.S. dairy sector and examines some -of its policy
implications. With the addition of the dairy sector, the
overall quarterly agriculture forecasting model consists
of approximately 130 equations, about half behavioral
and half identities.

Historical Background -

Milk cow numbers declined through most of the 1970s
{fig. 1), Dairy provisions in the Food and Agriculture
Act of 1977, however, encouraged expansion, and mitk
cow numbers began rising. Milk cow numbers fell
somewhat in 1984 due to the paid diversion program,
although milk cow numbers began to rise again follow-
ing the end of that program.

Production per cow nas continued upward over the last
15 years. Two major factors undetlying this trend in-
clude the genetic improvement of the dairy herd and
improved dairy secto. management practices. Increasing
productivity of milk cows is likely to continue with
emerging technologies such as isoacid nutritional sup-
plements and bovine growth hormones. Additional

Hallcized numbers in parentheses sefer to items In the references.

farm computer applications will further improve
management. This upward trend in dairy herd produc-
tivity is a major industry characteristic to consider in
forming dairy sector policy.

As a result of the trends in cow numbers and output
per cow, milk production has trended upward since the
mid-1970s {fig. 2). Commercial use has also risen over
the last 15 years but more slowly than production,
widening the gap between supply and demand.

This is where the Government steps in. The Govern-

ment sets the price support level and the Commaodity
Credit Corporation {CCC) purchases {removes) dairy
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Flgure 2
Milk production and commercial use

Billion Ibs.
150

140 |-

130 |-

-
<+

Milk produciion

..“nu'

0
“..oi' [Ty L
-

urenn?*
o

120 |

*
“unnnull"

110 ﬁlll“‘.
Commercial uss

100 L1 v 4t by
1970 72 74 76 78 80 g2 84

products from the market to maintain the producer
price at a level high enough to ensure adequate mitk
supplies. This process is depicted in an aggregate
representation of the dairy sector in a static framewaork
(fig. 3). The supply function is represented by the 58
curve. The DD¥* curve represents afl nongovernmental
demands for dairy products. When the intersection of
these curves results in an equilibrium price below the
price support level, the Government purchases dairy
products to bring producer prices up to support. For
example, with the price support set at P’, the Govern-
ment would remove from the marketplace an amount
of dairy products equal to g'g’ (fig. 3). This results in
the effective demand curve, represented by DD’. With
a higher price support of P”, for example, the Govern-
ment would purchase a farger amount of product
{represented in fig. 3 by g''g") and the effective de-
mand curve would be DD".

After being relatively low in the mid-1970s due to the
effects of high grain prices and energy costs on milk
production, net Government removals {milk equivelent,
milkfat basis) rose and have grown sharply in the first
part of this decade {fig. 4). Net Government removals
of dairy products reached nearly 17 billion pounds in
1983 and cost about $2.6 billion before declining in
1984 due to the dairy diversion program and a lower
milk price-feed cost ratioc (2).

Figure 3
Aggregate dalry supply ane demand,
stetlc framework

Figure 4
Net Government removals
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The Model

The quarterly dairy sector model is a nine-equation ag-
gregate model. All supply and demand variables in the
mode! are aggregates over all dairy products, expressed
on a milk equivalent, milkfat basis. Behavioral equa-
tions are estimated for four key categories—milk cow
inventories, production per cow, commercial use, and
farm-level milk prices. Equations for production,




marketings, fotal supply, net Government removals,
and effective milk prices are identities, with net
Government removals being the market-clearing equa-
tion, Farm use of milk, imports, and commercial stocks
are exogenous supply and use variables. The milk price
deduction and milk price support are exogsenous policy
variables, allowing alternative policy assumptions to be
simulated. Although this is an aggregate model, it
covers the major supply, demand, and price categories
of usual interest for shost- to medium-term outlook and
policy analyses.

Figure 5 represents the generzl model structure used
for the dairy sector model, Table 1 presents the equa-
tions used in the model. The behavioral equations were
estimated using ordinary least squares {OLS} regres-
sions. For each behavioral equation, t-statistics are
reported in parentheses below the parameter estimates.
The coefficient of determination {R2), the root mean
squared error (RMSE), and the coefficient of variation
{CV)} are reported for each behavioral equation. The
estimation period used is 1971-81. The variable defini-
tions employed are shown in table 2,

Milk Cow Inventories

Milk cow inventories are the capital stock in the dairy
sector. The major factors which affect cow inventories

Figure &

Aggregate dairy sector model structure
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include expected returns, expected production costs,
and apportunity costs, Shortrun adjustments are made
through culling decisions, while the addition of

-replacement heifers to the milk cow inventory is longer

run in nature due to biological constraints.

Instead of explicitly madeling the additions to and cull-
ings of the milk cow inventory as in Reed (8}, the milk
cow inventory equation in this study was estimated
directly as a function of lagged mitk cow inventories,
the effective milk price, feed prices, cattle prices, and
dummy variables for the first and second quarters of
the calendar year.2

The coefficient on the lagged dependent variable is
nearly 1, indicating the relative fixity of milk cow in-
ventories in the short run. Nonetheless, it is significant-
ty different from 1 at the 1-percent level due to normal
death loss and culling. Lagged effective mitk price
reprasents expected returns and reflects the shortrun
price incentive underlying producers’ expansion/
contraction decisions. Lagged feed prices are a
weighted average of corn prices (83 percent} and soy-
bean meal prices (17 percent) and represent production
costs for the major dairy feeds. Cattle prices represent
the profitability of competing beef enterprises as is
done by Buxton in a study of determinants of annual
milk production (1). The coefficients of the dummy
variables imply very small seasonality in milk cow
inventories.

Another factor which can affect milk cow inventories is
the general economic condition. Buxton suggests
representing general economic conditions by the
unemployment rate (7). Attempts were made in this
current study to incorporate this into the quarterly in-
ventory equation. Although a reasonably good equation
estimate resulted, it did not prove superior to the in-
ventory equation used in the current model (table 1)
for the short- to medium-term forecasting and policy
applications of interest in this study. Because this alter-
native equation estimate may be of interest for other
applications, it is shown in Appendix A, along with a
second alternative milk cow inventory equation. This
latter equation was used in earlier versions of the ag-
gregate dairy sector model [see (14), for example] and

2The milk cow inventory equation was estimated with no intercept
because of high collinearity in the equation with the intercept in-
cluded. The reported R2 was then derived by squaring the simple cor-
relation between the actual data and the estimated equation’s
predicted series.




Yable 1—-Quarterly aggregate dairy sector model

Table 1—Quarterly aggregate dairy sector model—continued

Milk cow inventory

COWKM =  0.994 COWKM;_ 1 + 16.70 MIPEFFy_1
(836.25) (5.40)
(5.44)"
— 8.76 FDPEMy_1 — 1.19 CAPFM — 25.63 D1
(2.0%) {2.70) 3123
- 30.84 D2
(3.85)
Rz = 0.997 RMSE = 21.46 v = 0.19

Mitk production per cow

MISPRPC = 1021.51 + 0.496 MISPRPCy_4

{3.80)

+ 22.44 MIPEFFy_1 — 0.385 SMPDM;_1q
{1.84) {3.20}

+ 15.35 G} + 28.95 D1+ 174.05 D2
{1.15) {1.77} {3.50)

+ 78.63 D3 — 68.26 D75
{3.41) {3.44)

Rz = (.982 RMSE = 33.98 CV = 1.25

Milk production

MISPR = (COWKM « MISPRPCY1000
Milk marketings

MISMRK =« MISPR — MIUFR
Totat supply of milk

MISST = MISMEK + MICITC + MISMT
Commercial mitk use

MIUCM =~ 19534.40 — 26769.07 (MIPEM/CPD)
{i.14)

+ 1386.80 (Y/CPI) + 103.45 D2-TA
{6.55} {511}

+ 164.60 D3«TA + 112,59 D4-TA
{8.17 {5.79)

R = 0.852 RMSE « 513.92 CV = 1.78
MNet Government remoevals of milk

MICGVN = MISST - MIUCM — MICOTC

Continued—

Fast milk price

MIPFM = 3.89 + {1.01 D1 + 0990 D2 + 0.921 D3
{2790} {18.48) {18.50)

+ (.938 D4) MIPSP — 0.312 (MISPR/100D)

{23.46) 4.92)
+ 0.246 MIUCM/100D)
{2.43)
R2= 0.980 RMSE = .35 OV = 413

Effective milk price

MIPEFF = MIPFM — MIPDED

Note: The t-statistic is reported in parentheses below each coeffi-
cient. RMSE is the root mean squared error. CV is the coefficient of
variation. The estimation period for each behavioral equation is
1971-81.

Number reported is the tstatistic for the test of the coefficient dif-
ferent from 1.

Tabie 2—Quarterly aggregate dairy sector model
variable definitions

Variables Definition Lnits
CAPFM Beef cattle price, farm $/owt
COWKM  Milk cow inventory Thousand head
CPi Consumer price index 1967 =~ 100
Di Dummy variable equal tc 1

in the i-th quarter, i = 1, 2, 3, 4 N.A.
Drs Dummy variable equal to 1 in 1975 N.A.
FDPFM Feed price’ $lewt
Gl Genetic improvement proxy—annual

trend equal to 1 in 1966 N.A.
MICGVN  Net Government removals of milk Mil. Ibs.2
MICITC Beginning commercial milk stocks Mit, Ibs.
MICOTC Ending commercial milk stocks Mitl. Ibs.
MIPDED  Milk price deduction $lowt
MIPEFF Effective mitk price Slowt
MIPFM milk price, farm $lowt
MIPSP Suppeort price for milk $lowt
MISMRK Mitk marketings Mil. Ibs,
MISMT Milk imports Mil, fbs.2
MISPR Milk production Mil. ths,
MISPRPC  Milk production per cow Pounds
MISST Total commercial milk supplies Mit, lbs.
MIUCM - Commercial disappearance of milk Mil, Tbs.2
MIUFR Farm use of milk Mil. Ibs.
SMPDM Soybean meal piice,

Decatur, 44-percent protein $/ton
TA Annual trend equal to 1 in 1966 N.A.
Y Persanal disposable income, naminal  Bil. dol.

tN.A. = Not applicable.
"Weighted average of corn price and soybean meai price.
ik equivalent of products, milkfat basis.
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has slightly better single-equation properties than the
inventory equation shown in table 1. However, the in-
ventory equation used in the current version of the
mode! was chosen due to structural concerns.

Milk Production Per Cow

Besides the culling decision discussed eartier, pro-
ducers can also adjust milk production in the short run
by influencing production per cow. This is largely ac-
complished by adjusting rations fed to dairy cows in
response to expected returns and costs. Increasing pro-
ductivity of the dairy herd-an important long-term dairy
sector characteristic—is also reflected in production per
cow data. Further, production per cow exhibits sea-
sonality that reflects seasonal patterns in milk cow
freshenings and weather-related animal stress.

The equation for production per cow follows a
specification used by Reed (3). Expected returns are
represented by a one-quarter lag of effective milk
prices. Production costs are represented by a one-
quarter lag of prices of soybean meal, a major protein
source used in dairy rations. Productivity gains in pro-
duction per cow are represented by the genetic im-
provement variable, an annual trend. Its coefficient im-
plies a production increase of about 61 pounds per
cow each year {(due to genetic advancements) and
represents about 0.6 percent of the average production
per cow over the estimation period. The seasonality of
production per cow is represented by the three quar-
terly dummy variables and the fourth-order autoregres-
sive term.

Milk Production, Marketings, and Supplies

Three identities complete the supply side of the ag-
gregate dairy model. Milk production is obtained by
multiplying the cow inventory by production per cow.
Marketings are equal to production minus onfarm milk
use. Total milk supplies are equal to marketings, begin-
ning commercial dairy product stocks, and dairy pro-
duct imports, all expressed on a milk-equivalent,
milkfat basis,

Commercial Milk Use

Commercial use of milk is the major demand for milk
and is a factor demand equation in this model. As

such, commercial milk use would be related to the fac-
tor cost and retail product price. Collinearity between
farm-leve! milk prices and retail dairy product prices
preclude a specification with both included. Thus, com-
mercial milk use in the model is a function of the
deflated milk price to represent factor costs and
deflated income to represent final product demand. in-
teraction terms between quarterly dummy variables and
an annual trend reflect growth and seasonality in com-
mercial milk use. in particular, the largest coefficient is
for the summer guarter when wholesale demand for
dairy products is largest, while the omitted winter
quarter is when demand is lowest.

Net Government Removals of Milk

Net Government removals of milk represent the role of
the Government in the dairy sector. The Commodity
Credit Corporation purchases and removes dairy pro-
ducts from the marketplace as part of the support price
program. This equation serves as the market-clearing
equation in the model and sets net Government
removals of milk equal to total milk supplies less com-
mercial milk use and commercial ending stocks.

Farm-Level Milk Price

The role of the Government, particularly the price sup-
port, is also important in determining milk prices. Ac-
cordingly, the farm-level milk price equation is a func-
tion of the support price with slope shifters allowing for
seasonality. Aggregate production and commercial milk
use represent supplies and non-Governmental demand
factors.

Effective Milk Price

The effective milk price differs from the farm-level milk
price by the level of the milk price deduction that pro-
ducers are assessed. As such, it is the effective price
that producers receive and is used for the supply equa-
tions in the model.

Model Validation

Simulations were performed and validation statistics
were generated over the within-sample period and an
eight-quarter beyond-sample period in order to evaluate
the model. The simulations were designed to test the
model on the basis of its intended application as a
three- to six-quarter ahead forecasting tool for use in




short- to medium-term outtook and policy analyses. Ac-
cordingly, separate dynamic model simulations were
performed for each within-sample year 1971-81, giving
44 model predictions for each endogenous variable,
Two beyond-sammpie simulations were also performed
over the eight quarters of 1982 and 1923, Actual ex-
ogenous data were used throughout all simulations.
Validation statistics based on these dynamic simulations
of the model form the basis of a quantitative evatuation
{table 3).

Table 3 shows summary validation statistics for each
dependent variable. Relative mean absolute errors
{RMAE), Theil inequality statistics, and the relative
number of turning point errors (RTPE) are presented.
RMAE eguals the mean absolute error (MAE) expressed
as a percentage of the mean of the dependent variable
7). That is, RMAE = {MAE/)100. The Theil inequality
statistic equals {Z[{pt—at_.g)-(aram)lZfi(at-at_4)210'5,
where p; and a; are the predicted and actual values of
variables in time period t and summations are taken
over all simulation periods. When t < 4,

pre-simulation values of the endogenous variables are
used for aq4. A Theil inequality statistic less than 1 im-
plies superior simulation performance relative to a
naive forecast of no change from four quarters earlier,

The RTPEs are the number of turning point errors ex-
pressed as a percentage of the total number of simula-
tion observations. A turning point error occurs when
(pragg)@raey) < 0. As with the Theil inequality
statistics, pre-simulation values of endogenous variables
are used for ap4 when t < 4.

These three summary statistics were chosen because
they represent three properties desired of forecasting
models—a measure of the simulation errors, a2 com-
parison of the econometric model with an appropriate
naive model (here, the simple model of no change
from four quarters earlien), and a measure of how well
turning points are *“‘caught.”

Both the Theil inequality statistic and the turning point
error analysis use the term {py-ay4) which is the change
between the current predicted level and the actual
level four quarters ago. Levels from four quarters earlier
were used instead of levels from one guarter earlier
because of the seasonality evident in most agricultural
variables. Also, actual levels from four quarters earlier
were used rather than predicted levels because the
maodel is designed to be a short- to medium-term
outlook and policy model where, in most applications,
four-quarter earlier levels are known. This is consistent

Table 3—Aggregate dairy sector model validation statistics for within-sample and beyond-sample simulations*

Relative mean

Theil inequality

Relative turning

Quarterly

dependent
dairy variables .

absolute error?

Within  Beyond

sample  sample

statistic? point errorst
Within  Beyond Within  Beyond
sample  sample sample  sample

Milk cow inventory

Milk production per cow

milk production

Milk marketings

Total commercial milk supplies
Commetcial disappearance of milk
Net Government removals of milk
Farm milk price

Effective milk price

—Percent—

o

muobmbbish

—
—_ ) .

—Nurmber— —Percent—

0.30 0.17 0 ]
40 61 7 13
46 A5 113 3]
45 45 18 0
25 A7 18 25
53 B4 16 25
48 1.13 16 38
.39 1.96 11 13
.39 57 1% 4]

'Based on dynamic simulations of the aggregate dairy sector model with regard to the endogencus variables, using actual exogenous data

throughout. Within sample simulaiions: 1971-81; beyond sample simulations: 1582-83.

IRMAE equals 100 times the mean absolute error relative to the mean %f the dependent variable—(MAE/y }100.

*The Theil inequality statistic equals [E ipya,_4-{ar2, _4}]2;'2 {2, _4)2 U3, where py and a; are the predicted and actual values of variables in
time period t and summations are taken over.aaﬁ! simulation periods. When t < 4, pre-simulation values of the endogenous variables are used for
a _1: A Theil inequality statistic less than 1 implies superior simulation performance relative to a naive forecast of no change from four quarters
earlier.

‘RTPE equals 100 times the number of turning point errors divided by the total number of simulation observations. A turing point error occurs
when {ppay, Hara, 4} < 0. As for the Theil inequality statistics, pre-simufation values of endogenous variables are used for a, 4 when t £ 4.




with Theil’s definition of the inequality statistic (10, pp.
28 and 48} where Theil implicitly defines the predicted
change as prag 4 where ay 4 is the level of a;4 known
at the time the forecast is made. Since we are
forecasting four quarters ahead with this model, ap 4
will always be known and hence a4 equals a;.4.

The within-sample validation statistics demonstrate that
the model performance was very good, With the ex-
ception of net Government removals, the RMAEs are
all very low. All Thei! inequality statistics are wel!
below 1 and no RTPE exceeds 20 percent.

The relatively large RMAE for net Government
removals results primarily from its predicted values be-
ing derived as residuals in the market clearing equation
of the model. Estimates of net Government removals
may consequently include simulation errors from all
other endogenous supply and demand categories, Fur-
ther, because the net Covernment removals variable is
small relative to the two other endogenous variables
(milk supplies and commercial mitk demand) used in
its derivation, relatively small simulation errors in the
latter categories can result in relatively large RMAEs for
net Government removals,

To illustrate, the low within-sample RMAEs for milk
supplies and commercial milk demand correspond to
mean absolute errors of 315 and 356 million pounds,
respectively. Although these errors partly offset each
other in the derivation of net Government removals
estimates, the resulting mean absolute error of 449
million pounds represents more than one-third the
average level of removals in the estimation period. That
is, the RMAE for the model’s residually derived net
Government removals category is relatively large even
though the RMAEs for mitk supplies and commercial

~ mifk use are very low. This often happens when a data
series is derived as the difference between two large
categories, and is a characteristic not only of econo-
metric models but of historical data series as well, such
as net farm income as discussed in Lucier (5).

The beyond-sample validation statistics, covering the
1982 and 1983 simulations, indicate good mode! per
formance. The RMAEs for all dependent variables are
less than or equal to the respective within-sample
RMAEs. Two beyond-sample Theil inequality statistics
exceed 1, although the farm-level price estimates have
a [ow beyond-sample RMAE and only one turning

point error. Three categories have RTPEs of 25 percent
or more in the beyond-sample simulations, Two of
these categories, however, have low corresponding
RMAEs and Theil inequality statistics.

The beyond-sample simulation results for the model’s
residually-derived net Government removals category
are less satisfactory. Its Theil inequality statistic exceeds
1 and turning point errors occur in three of the eight
beyond-sample simulation periods. However, although
the RMAE for net Government removals is again the
largest, it is about one-third as large as in the within-
sample period and corresponds to a mean absolute er-
ror of 530 million pounds, only slightly greater than at
fained in the within-sample simulations.

Dynamic Model Properties

Dynamic propetties of the model were examined to in-

. vestigate further the implications of the equations

presented in table 1. Because the model is nonlinear,
this was done by comparing results from a series of
tuily dynamic simulations of the model, First, a base
simulation of the model was performed for 1979-85,
Alternative scenarios were then simulated with selected
variables changed. Comparing results of the alternative
scenarios with the base solution illustrates the model’s
dynamic properties in adjusting to each change. Actual
exogenous data were used in all simulations except as
changed in the alternative scenarios or as forecasted for
some quarters of 1985.

The alternative assumptions began in 1980, allowing
the model to be simulated identically for four quarters
in each simulation. The alternative scenarios were per-
formed in a number of different ways. First, the
vatriable to be changed was impacted in one quarter
{1980-1), 1 year (all quarters of 1980), or throughout
the remainder of the simulation interval (1980-85). This
provides estimates of the model response to short-,
medium-, ard long-term changes. Second, the ad-
justments made to the impacted variable were done
two ways—percentage changes and absolute changes.
The former allows the derivation of unitless relative
multipliers which measure fully dynamic percentage
adjustments in dairy sector variables resulting from a
1-percent change in some particular variable. The latter
allows the derivation of absolute multipliers for outlook
and policy applications. Results are presented in terms
of both absolute and relative impacts.




The variables of most interest in the aggregate dairy
model for deriving multipliers are personal disposable
income, feed prices, cattle prices, and milk prices. To
put the multipliers presented in this section into
perspective, table 4 indicates the magnitudes of recent
quarter-to-quarter and year-to-year changes in these
variables. The table shows the mean absolute and
mean percentage changes from one quarter earlier and
four quarters earlier for 1980 through 1984 for personal
disposable income, feed prices, cattle prices, and milk
prices.

Income Multipliers

Absolute and relative changes from the base scenario
solution are shown for milk production, commercial
milk disappearance, and milk price from the first
quarter of 1980 through the end of 1985 resulting from

. short, medium-, and long-term 1-percent increases in
personal disposable income (tables 5-7).

in the short-term income impact scenario, personal
disposable income is increased 1 percent from its base
scenario level in the first quarter of 1980 and then
returns to the base scenario levels afterwards (table 5).
Commercial use rises 101 million pounds (0.35 per-

Table 4—Mean changes in selected variables, 1980-84

Mean change from

Varlable 1 quarter earller 4 quarters earlier

Absolute  Relative Absolute Relative

$ bil, Pct, § bil. Pct.
Persona! disposable income 46,5 . 185.3 23
$lowt $iewt
Feed prices 43 . .03

Cattle prices 3.05 . 2.74
Milk prices 33 . A4

Table 5—Dynamic properties of the aggregate dairy sector model,
impacts resplting from a short-term 1-percent rise
in personal disposable income?

Year Milk
and production
quarter Abscfute  Relative

Commercial milk Milk price
disappearance

Absolute  Relative Absolute  Relative

til. ibs. Percent

1980-1
1%80-2

0
0,021

~ O

Mil. ibs. Percent $lowt Percent

101.05 0.355 0.025 0,194
.24 001 -.002 -017

1980-3
19804
1961-1
1981-2
1981-3
19814
1982-1
1982-2
1982-3
1982-4
1983-1
1963-2
1983-3
19834
1984-1
1584-2
1984-3
1984-4
1985-1
1985-2
1985-3
19854

- [ o

—

oo uMmuyyhobmnbhpob Do mie

002
003
.003
012
001
.003
003
007
001
003
002
.004
001
002
002
003
.002
002
.002
002
.002
002

A2
.03
03
A2
01
03
.02
.07
.01
.02
Q02
04
01
02
.02
03
01
02
02
.02
L1
02

Prreerrerrrirrbrdinrirnd
.I .l
LEETRIS iy g8riiadl

-.001
-.002
-.002
~.009
-.001
~.002
-.002
-.006
~.001%
-.002
-.002
-.004
-.001
~.002
-.002
-.003
-.00
-.002
~-.001
-.002
-.001
-.002

— = Number Is less than 0.0005 In absolute value,

'Based on a comparlson of results of two fully dynamic simulatlons of the aggregate dairy sector made!. Base scenarlo uses actuai exogenous
data throughout. Alternatlve scenarlo Increases personal disposable income by 1 percent from Its base scenarlo level in 1980-1 and then returns to
Its base scenarlo levels thereafter,




cent) in the impact quarter but is essentially unchanged
from the base scenario thereafter. Larger demand
pushes prices up in the impact quarter by 2.5 cents per
hundredweight {cwt) {0.19 percent). In response to the
initially higher prices, milk production rises 7 million
pounds (0.02 percent) the following quarter, but then
falls to near the base levels. The production impacts
during second quarters of subsequent years converge to
the base levels more slowly than do production im-
pacts in other quarters, mainly reflecting the fourth
order autoregressive term in the production per cow
equation,

For a medium-term 1-percent rise in personal
disposable income, income is increased from its base
scenario levels during each of the four quarters of 1980
and then returns to the base scenario levels afterwards
(table &), Similar to the short-term income impacts,
commercial use rises by about 100 million pounds dur-
ing each impact quarter, implying a unitless relative

multiplier of about 0.34 percent for the first year.
Stronger demand pushes prices up 2 to 2.5 cents dur-
ing the first year. The partly offsetting effects of produc-
tion adjustments pull the unitless relative muitipliers
down from 0.19 percent in the first impact guarter to
0.16 percent in the fourth impact quarter. Production
impacts—responding to the initially higher prices—
again start with 3 one-quarter [ag, building to about 10
million pounds (0.03 percent), and then converging
graduaily toward the base scenario levels,

For the long-term income impact scenario, personal
disposable income is increased permanently by 1 per-
cent from its base scenario levels starting in the first
quarter of 1980 (table 7). Commercial use rises over
the simulation period in a relatively stable proportion
of the income increase, with unitless relative muitipliers
of 0.32 to 0.38 percent. Prices stabilize at about 2
cents per cwt above the base scenario levels, with
unitless relative multipliers between 0.14 and 0.19 per-

Table 6—Dynamic properties of the aggregate dairy sector model,
impacts resulting from a medium-term 1-percent rise
in personai disposable income?

Year Milk
and production

quarter Absolute  Relative

Commercial milk Milk price

disappearance
Absolute  Relative

Absolute  Relative

Mil. ibs, Percent
1580-1 O c
1680-2 7.3 2.021
1980-3 7.7 024
15804 B85 028
1981-1 3.3 an
1981-2 7.0 026
1981-3 6.4 019
1981-4 6.2 020
1982-1 6.2 019
1982-2 4.9 014
1982-3 4.6 14
19824 4.4 013
1983-1 4.4 013
1983.2 38 011
1983-3 010
19834 010
1984-1 010
1884-2 009
1984-3 0039
19844 089
1985-1 009
1985-2 008
1985-3 008
1985.4 008

w
o

B2 0 B9 M N Ly o W Lo
LY Bt I =Lt = T+ on VI -

Mil, bs. Percent Biowe Percent
101.05 0.355 0.025 {0.194
95.90 .32 022 d72
106.20 324 D22 173
100.97 336 . 022 REYS
.30 Ee) -.003 -.021
.21 031 -.002 -.01%6
19 00 -.002 —.015
.18 001 -.002 —~.213
18 001 —.002 -.014
.14 —_ -.002 -.011
13 — -.001 —.0%1
12 - =001 - =~010

12 —_ -0 =010

1 — -0 —-.009
10 —_ =001 -.008
09 —_ -.031 -.008
09 — -.0tM —.008
{9 —_ —.001 - 008
08 —_ -0 -.007
07 _— —.01 -.007
08 —_ -.001 -.007
.08 — -.001 =007
07 —_ -.001 - 007
A6 — -.001 -.006

- = Number is less than 0.0005.

‘Based on & comparison of results of two fully dynamic simulations of the aggregate dairy sector model, Base scenario uses actual exogencus
data throughout. Alternative scenario incrzases personal disposable income by 1 percent from its base scenaric levels in the four quarters of 1980

and then returns to its base scenaric levels thereafter.




Table 7—Dyramic properties of the aggregate dairy sector maodel,
impacis resulting from a long-term 1-percent rise
in personal disposable income?

Milk
preduction
Absotute  Relative

Commercial milk
disappearance

Absolute  Relative

Milk price

Absclite  Relative

Mil, ibs. Percent
1980-1 [¢] 0
1980-2 7.3 0.021
1980-3 7.7 024
1980-4 8.6 028
1981-1 9.8 037
1981-2 14.4 041
19813 14.3 043
1981-4 15.0 {348
1982-1 16.3 050
1982-2 19.6 054
1982-3 19.2 D57
19524 19.7 061
1983-1 21.1 063
1983-2 24.0 065
1983-3 23.4 068
19834 23.6 072
1984-1 252 074
1984-2 28.1 074
1984-3 27.3 079
1984-4 27.6 083
1985-1 29.2 .08%
1985-2 32.3 08%
1985-3 31.3 089
19854 31.2 093

Mil. ibs. Percent $lowt Percent

101.05 {1,355 0.02¢ D.194
98.90 332 D22 172

100.20 324 .0z2 173

100,97 336 022 A57

101.81 357 022 155

101.38 336 020 153

102,18 327 021 155

102.28 .336 Q20 147

102.57 358 020 145

102.33 336 019 145

102,25 324 019

103.98 338 019

105.28 363 019

105.89 342 019

107.55 333 015

109,39 348 020

111.54 376 020

112.74 354 019

113.78 344 019

114.61 356 020

114.39 381 01%

116.50 360 019

116.81 347 el

117.74 360 018

'Based on a comparison of results of two fully dynamic simulations of the aggregate dairy sector model. Base scenario uses actual exogenous
data throughout. Alternative scenario increases personai disposable income by 1 percent from its base scenaric levels beginning in 1980-1 and ex-

tending through the end of the simulation.

cent. Production is larger throughout the simulation in
respanse to the resulting higher prices, with the unitless
relative multipliers increasing to 0.088 percent for
1985.

These scenarios imply that the major demand and price
impacts occur simultaneously and for the duration of
the income impact, with unitless refative multipliers of
0.32 to 0.38 percent and 0.14 to 0.19 percent, respec-
tively. Subsequent demand and price impacts beyond
the impact peried converge quickly to zero. Production
impacts begin with a one-quarter lag and are generally
much smaller, with unitless relative multipliers below
0,031 percent in the short- and medium-term income
impact scenarios. The production impacts gradually in-
crease to 0.093 percent at the end of the sixth impact
year in the long-term income impact scenario.

The impacts resulting from short-, medium-, and long-
term income increases of $10 billion from the base
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scenario levels {about 0.4 percent} show adjustment
patterns and implications simifar to those from the
1-percent income impact scenarios of tables 5-7 (see
Appendix B). Although the absolute income impact
simulations are not specifically discussed, the resulting
multipliers may be usefu! in responding to outlook and
policy guestions formulated in terms of absolute in-
come changes rather than relative income changes.

Feed Price Multipliers

Feed prices in the model are a weighted average of
corn and soybean meal prices. Dairy sector impacts for
short-, medium-, and long-term 1-percent increases in
feed prices are derived by assuming that corn and soy-
bean meal prices each increase 1 percent {tables 8-10).
Because the indirect effects on commercial milk de-
mand are negligible, impacts are shown only for milk
praduction and milk prices. Absolute and relative




changes from the base scenario solution are shown
from the first quarter of 1980 through the end of 1985.

In the short-term feed price impact scenario, comn, soy-
bean meal, and feed prices are increased 1 percent
from their base scenario levels in the first quarter of
1980 and then return to the base scenario levels after-
wards {table 8). in response to the temporarily higher
praduction costs, milk production declines 8.6 million
pounds (0,025 percent) during the following quarter
and, although remaining below base scenario levels
throughout the simulation, rises to near the base levels
afterwards. As in the income impact scenarios, the sec-
ond quarter production impacts here again converge to
the base levels over subsequent years more slowly than
other quarters, due largely to the fourth order auto-
regressive term in the production per cow equation.
Reduced production pushes milk prices up slightly

Table 8—Dynamic properties of the aggregate dairy
sector wiodel, impacts resulting from a short-term
1-percent rise in feed pricest

(0.02 percent) during the quarter following the feed
price impact, with only the quarter 1 year later having
another relative impact on milk prices exceeding 0.01
percent,

For a medium-term 1-percent rise in feed prices, corn,
soybean meal, and feed prices are increased from their
base scenario levels during each of the four quarters of
1980 and then return to the base scenario fevels after-
wards (table 9). Production impacts—responding to the
higher production costs—again start with a one-quarter
lag, with the largest decline being about 15 million
pounds {—-0.05 percent} before gradually converging
toward the base scenario levels. Similar to the shont-
term feed price impacts, lower production pushes milk
prices up slightly beginning in the quarter following the
feed price impact. These adjustments are again small,
since the largest relative impact on milk prices is 0.03
percent.

Table 9—Dynamic properties of the aggregate dairy
sector model, impacts resulting from a medium-term
1-percent rise in feed prices?

Mitk Milk price
production

Absolute  Relative Absolute  Relative

Year Milk
and production

quarter Absolute  Relative

Milk price

Absolute  Relative

Mil, {bs. Percent $iowe Percent
1980-1 0 o i) 0
1980-2 -8.6 -0.025 0.003 0.020
1980-3 -.b -.002 401
19804 ~T1.1 -.003 002
1968141 -1.1 -.003 002
1981-2 -4.7 -.013 K 011
1981-3 -4 -.001 .0
1981~4 - - 003 002
19821 -.0 -.003 02
16982-2 ~2.8 —.00B . 006
1982-3 -4 -.00 001
19824 -9 - =003 002
19831 -.B -.002 002
1983-2 -1.8 ~.005 . 004
1983-3 -.5 =00 Kis]]
19834 -8 -.002 002
19541 —7 -.002 062
19684-2 -1.2 -.003 003
1984-3 -.5 —-.002 .0
1984-4 -7 -.002 002
1585-1 -7 -.002 002
1985-2 ~1.0 —-.003 002
1985-3 -.6. —.002 .001%
1985-4 —.b —.002 002

Mil. lbs. Percent $lewt Percent
T980-1 D o 4] 0
1980-2 -8.6 ~(.025 0.003 .020
19880-3 -8.5 -.026 003 G20
1980-4 -11.8 -.039 004 025
196141 -14.6 -.046 .0D4 031
1981-2 -6.1 ~.023 002 08
1981-3 ~7.5 -.023 002 mn7z
1981-4 -8.2 -.026 o2 018
198241 -8.8 -.027 003 - 019
1982-2 -5.6 -.016 002 013
1982-3 -5.4 -.01& 002 012
19824 -5.6 -.017 002 N2
1983-1 ~5.9 -.018 002 013
1983-2 —-4.4 =012 041 D10
1983-3 -4.2 -.012 00 010
19834 -4.2 -013 401 009
1984-1 —~4.4 -.013 Q01 Q10
19842 -3.8 =010 Qo3 009
1984-3 -3.6 -0 001 008
1984-4 -3.5 -.010 001 .008
1985-1 -36 -.010 001 098
1985-2 -3.4 -.009 001 009
1985-3 -3.2 —.009 001 008
19854 -3.0 —-.009 801 007

-— = Number is fess than 0.0005.
'Based on a camparisen of results of two fully dynamic simulations
of the aggregate dairy sector model. Base scenario uses actual ex-
ogenous data throughout. Alternative scenario increases feed prices
by 1 percent from its base scenario level in 1980-1 and then returns
to its base scenario levels thereafter.

'Based or a comparison of results of two fully dynamic simulations
of the aggregate dairy sector model, Base scenario uses actual ex-
ogenocus data throughout. Alternative scenario increases feed prices
by 1 percent from its base scenario levels in the four quarters of
1980 and then returns to its base scenario levels thereafter.




For the long-term feed price impact scenario, corn, s0y-
bean meal, and feed prices are increased permanently
by 1 percent from their base scenario levels starting in
the first quarter of 1980 (table 10). Milk production is
smaller throughout the simulation in response to the
higher production costs, with the unitless relative
multipliers increasing to about —0.09 percent in the
last 2 years of the simulation. Milk prices rise to 1 cent
per cwt above the base scenario levels, giving unitless
relative multipliers of about 0.08 percent in the last 2
years of the simulation.

These scenarios imply that milk production and milk
price adjustments resulting from feed price increases
are quite small, although feed prices tend to change
relatively more than personal disposable income, cattle
prices, or milk prices (see table 4). Impacts on milk
production begin with a onequarter iag, with unitless
relative multipliers less than —0.05 percent in the

Table 10—Dynamic properties of the aggregate dairy
sector model, impacts resulting from a fong-term
1-percent rise in feed prices®

Year Milk Milk price
and production
quarter Absolute  Relative Absalute  Relative
Mil. ibs, Percent $lowt Percent
19601 0 4] 4 0
19B0-2 -8.6 -0.025 0.003 0.020
1980-3 -8.5 —.026 003 020
19804 -11.8 -.039 04 025
19811 -14.6 —.046 004 031
1981.-2 -19.0 —.054 006 043
1981-3 -19.0 -.058 00e 043
19814 -20.2 —.064 006 ReL.Y
1982-1 -21.4 ~.0685 007 047
1982-2 -24.7 -.069 .aos 057
1982-3. -243 —.072 007 056
19824 =240 -.074 007 054
19831 -25.2 —-.075 .008 056
1983-2 -28.4 ~077 .009 067
1983-3 -28.0 —~..081 .009 (65
1983-4 -29.6 -.091 009 066
1984-1 -311.4 -.093 010 072
1964-2 -335 -.090 010 081
1984-3 -32.4 -.094 010 077
19844 -31.7 —-.096 010 073
1985-1 -32.7 —.095 010 075
1985-2 -34.7 -.092 011 087
1985-3 —-32.6 —.092 010 084
19854 -31.7 -.094 010 078

*Based on a comparison of results of two fully dynamic simulations
of the aggregate dairy sectar model, Base scenario uses actual ex-
ogenous dara throughout. Alternative scenario increases feed prices
by 1 percent from its base scenario levels beginning in 1980-1 and
-extending through the end of the simulation,
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short- and medium-term feed price impact scenarios,
while gradually increasing to —0.09 percent toward the
end of the fong-term feed price impact scenario. Milk
price impacts also begin with a one-quarter lag, with
unitless relative multipliers less than 0.04 percent in
the short- and medium-term feed price impact
scenarios, while gradually increasing to about 0.08 per-
cent toward the end of the long-term scenario.

The impacts resulting from short-, medium-, and long-
term feed price increases of 10 cents per cwt (about
1.8 percent) from the base scenario levels (Appendix B)
show adjustment patterns and implications similar to
those from the 1-percent feed price impact scenarios
(tables 8-10).3 Although the absolute feed price impact
simulations are not specifically discussed, the resulting
multipliers may be useful in responding to outlook and
policy questions formulated in terms of absolute feed
price changes rather than relative feed price changes.

Cattle Price Multipliers

Cattle prices represent the profitability of competing
beef enterprises. Impacts for short-, medium-, and long-
term 1-percent increases in cattle prices are shown only
for milk production and milk prices because the in-
direct effects on commercial milk demand are negligi-
ble (tables 11-13). Again, absoiute and relative changes
from the base scenaric solution are shown fram the
first quarter of 1980 through the end of 1985.

In the short-term cattle price impact scenario, cattle
prices are increased 1 percent from their base scenario
leve} during the first quarter of 1980 and then return to
the base scenario levels afterwards (table 11). In
response to the higher profitability of beef enterprises
relative to dairy enterprises, milk cow inventories are
reduced, and milk production declines. Production im-
pacts during the first year total about 8 million pounds
{—0.007 percent) with production converging slowly
toward base scenario levels afterwards. Reduced pro-
duction pushes milk prices up slightly, with first-year
impacts of about 0.005 percent.

For the medium-term 1-percent rise in cattle prices, cat-
tle prices are increased from their base scenario levels
during each of the four quarters of 1980, and then

*To attain a 10-cent-per-cwl rise in feed prices, corn prices were in-
creased by 5.6 cents per bushel and soybean meal prices were in-
creased by $2 per ton.




return to the base scenario levels afterwards (table 12).
Production falls from the base scenario levels
throughout, with the largest absolute impact about 8
million pounds (-0.024 percent) before production
slowly converges toward the base scenario levels.
Lower production pushes milk prices up slightly, but
these adjustments are again small since the largest
relative impact on milk prices is less than 0.02 percent.

For the long-term cattle price impact scenario (table
13), cattle prices are increased permanently by 1 per-
cent from their base scenario levels starting in the first
quarter of 1980, Milk production is smaller throughout
the simulation with the unitless relative multipliers in-
creasing to about —0.1 percent in the last year of the
simulation. Milk prices rise to 1 cent per cwt above the
base scenario levels, giving unitless relative muitipliers
of zbout 0.09 percent during the last year of the
simulation.

Tabie 11—Dynamic properties of the aggregate dairy
sector model, impacts resulting from a short-term
1-percent rise in cattle prices’

Milk Milk price
production
Absolute Relative

Absolute  Relative

Mil. ths. Percent Flowt Percent
1980-1 —~2.2 -0.007 .001 0.005
1980-2 -2.2 —.007 Kilo)] 005
1980-3 =20 -.006 001 005
19804 -1.9 -.006 001 004
1961-1 =20 —.006 00 004
1981-2 -2.0 -.006 .o 005
19813 -1.8 -.006 00 004
19814 -1.7 —.005 .0m 004
19B82-1 -.005 001 004
1982-2 -.005 001 004
1942-3 -.005 00 L4
19824 -.005 004
1983-1 —.005 . 004
1983-2 —.005 . 004
1983-3 -.004 004
19834 —.004 003
1984-1 -.004 003
1984-2 - 004 004
1984-3 —.004 003
1984-4 - 004 003
1985-1 ~.004 003
1985-2 —.004 004
1985-3 —.004 603
19854 ~1.2 —.004 003

-—— = Number is less than 0.0G05.

*Based on a comparison of results of two fully dynamic simulaticns
of the aggregate dairy sector mode!. Base scenario uses actual ex-
ogenous data throughout, Alternative scenario increases cattle prices
by 1 percent from its base scenario level in 1980-1 and then returns
‘to itc Dase scenatio levels thereafier.
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These scenarios imply that milk production and milk
price adjustments resulting from cattle price increases
are quite small. Milk production impacts are less than
-0.03 percent in the short- and medium-term cattie
price impact scenarios, while gradually increasing to
—0.1 percent toward the end of the long-term cattle
price impact scenario. Milk price impacts are less than
0.02 percent in the short- and medium-term cattle price
impact scenarios, gradually increasing to about 0.09
percent toward the end of the long-term scenario.

Impacts resulting from short-, medium-, and long-term
cattle price increases of $1 per cwt (about 1.7 percent)
from the base scenario levels (Appendix B) show ad-
justment patterns and implications similar to those from
the 1-percent cattle price impact scenarios {tables
11-13). Although the absolute cattle price impact
simulations are not specifically discussed, the resulting
multipliers may be useful in responding to outlook and

Table 12—Dynamic properfies of the aggregate dairy
sector model, impacts resulting from a medium-term
1-percent rise in cattle prices’

Year Milk
and production

quarter Absolute Relative

Milk price

Absolute  Relative

Mil, Ibs. Percent $iowt Percent
1980-1 -2.2 --0.007 0,001 0.005
1980-2 -4.5 -.013 Ru Kikb
1980-3 —-b.2 -.019 002 015
1980-4 -7.6 -.025 002 D16
1981-1 -7.7 -024 002 017
1981-2 —-8.3 -.024 .003 019
1981-3 -7.4 -.023 02 017
19814 —b.8 -.022 002 015
1982-1 -7.0 -.021 002 Q15
1982-2 -7.5 021 .002 018
1982-3 ~&.7 —-.020 .002 016
19824 -6.3 -.019 002 014
19831 —-6.4 -.019 002 014
1983-2 -6.9 -.019 002 016
1983-3 —-6.1 -8 002 .014
19683-4 -5.7 =017 002 013
19841 -59 —-.017 .002 013
1984-2 -6.3 -.017 002 015
1984-3 -5.6 -.016 002 013
1984-4 -5.3 -.0.6 002 012
1985-1 -h.5 -.0i6 002 013
1985-2 -5.9 ~.016 002 015
1985-3 -53 -.015 002 014
19854 —-4.9 —-.015 002 D12

1Based on a comparison of results of two fully dynamic simulations
of the aggregate dairy sector model, Base scenario uses actual ex-
ogenous data throughout. Altemative scenario increases cattle prices
by 1 percent from its base scenario levels in the four quzners of
1980 and then retumns to its base scenario levels thereafter.




Table 13—-Dynamic properties of the aggregate dairy
sector model, impacts resulting from a long-term
1-percent rise in cattle prices’

Milk Milk price
production

Absolute Relative Absolute  Relative

Mil. Ibs. Percent $lowt Percent
1980-1 -2.2

1980-2 -4.5

-0,007 0.001 0.005
-.013 001 .on
1980-3 -6.2 —-.019 002 015
1980-4 ~-7.6 -.025 002 RIS
19811 -9.8 -.031 003 021
1981-2 =127 —.036 004 029
1981-3 -13.4 -.041 .0o4 030
19614 —14.1 —.045 004 031
1982-1 -16.4 —.050 005 .036
1982-2 —19.8 -~.055 096 - .046
1982-3 -19.6 -.058 06 .045
19824 -20.0 —.062 06 .045
1983-1 -22.4 -.0&66 D07 050
1983-2 -26.2 -.071 .ooa 061
1983-3 =251 —.073 D08 .058
1983-4 -25.0 -.077 008 056
19841 ~27.6 -.082 008 .063
1984-2 -31.8 —-.086 010 077
1984-3 -30.3 -.088 009 072
19844 -30.2 -.09 009 .069
19851 -329 -.096 010 076
1985-2 -37.4 -.099 Aamn 094
1985-3 -35.4 160 011 091
1985-4 —34.9 -.104 011 .087

‘Based on a comparison of results of two fully dynamic simulations
of the aggregate dairy sector model. Base scenario uses actual ex-
ogenous data throughout. Alternative scenario increases cattle prices
by 1 percent from its base scenario jevels beginning in 1980-1 and
-extending through the end of the simulation.

policy questions formulated in terms of absolute cattle
price changes rather than relative cattle price changes.

Milk Price Multipliers

Supply and demand responses for any commodity to
changes in their own prices are important character-
istics of any model. However, because milk prices are
endogenous in the aggregate dairy sector model, the
derivation of the corresponding multipliers required a
departure from the usual procedure of changing an ex-
ogenous variable to perform the alternative scenario
simulations. Milk prices were instead altered from their
base scenario levels by using an autonomous shock,
with the milk price equation in the model remaining
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endogenous to allow fully dynamic feedback effects to
prices resulting from supply and demand responses.*

in the short-term milk price impact scenario, milk price
is increased 1 percent from its base scenario level dur-
ing the first quarter of 1980 with no change imposed
afterwards (table 14). Because of the initially higher
milk prices, commercial use falls 14 million pounds
(—0.05 percent) during the impact quarter but is essen-
tially unchanged from the base scenario thereafter. Also
in response to the initially higher prices, milk produc-
tion rises 37 million pounds {0.11 percent) during the
following quarter. impacts during the next three
quarters range from 0.009 to 0.016 percent. Then,
mainly reflecting the fourth order autoregressive term in
the production per cow equation, a prodiction impact
of 20 million pounds (0.06 percent) cccurs during the

- second quarter of 1981,

Convergence of second quarter production to the base
levels over subsequent years occurs more slowly than
production in other quarters, with impacts during the
second quarters of the next 2 years of 12 miilion
pounds (0.03 percent) and 8 million pounds (0.02 per-
cent}. Because of the initially reduced demand, the
feedback effects result in a reduction in the milk price
impact from the imposed 1-percent rise to a 0.97-
percent rise during the impact quarter. Then, with no
further autonomots price changes imposed, the in-
creased production pushes milk prices below the base
scenario levels. Following the pattern of the production
impacts, further price impacts are largest during second
quarters of subsequent years.

For a medium-term 1-percent rise in milk prices, milk

prices are increased from the base scenario leveis dur-

ing each of the four quarters of 1980 with no change
imposed afterwards {table 15). Similar to the short-term
mitk price impact scenario, commercial use falls by 12
to 14 million pounds during each of the impact
quarters, implying a unitless relative multiplier of about
—0.043 percent for the first year. Production impacts—
responding to the initially highar prices—again start
with a one-quarter lag and then build to about 53
million pounds {0.17 percent) before converging
gradually toward the base scenario levels, As in the

4An alternative approach wottid have exogenized milk prices in
both the base simulation and the alternative simulations. This,
however, would have ignored the important feedback effects which
would occur in the marketplace.




Table 14—Dynamic properties of the aggregate dairy sector modet,
impacts resulting from a shortterm 1-percent rise
in milk prices’

Year Milk Commercial milk Milk price
and production disappearance

Quarter Absolute  Relative Absalite  Relative Absolute  Relative

Ml Ibs. Percent Mil. Ibs. Percent Slewt Percant

1980-1 ] 0 -14.10 -0.050 0.124 0.973
1980-2 36.6 0.167 1.21 2004 -.011 -.087
1980-3 2.9 Q09 10 - -.001 -.047
19804 5.0 Mo 16 001 -.002 -.011
1981-1 5.0 016 A5 DoT -.002 -.0mn
1981-2 20.4 .058 62 002 —-.006 —.046
1981-3 2,2 107 .07 -.00 -.005
1961-4 4.5 014 A3 -.00m -.010
1982-1 4.3 013 a2 -.001 =010
1982-2 12,2 034 . . —.004 -.028
1982-3 2.3 007 K ~.307 -.005
19824 4.1 013 . -.00 -.009
19834 39 012 . —-.om -.009
1983-2 8.0 022 . . -.002 ~.019
1983-3 2.5 007 . -0t
19834 X .0n . =001
19841 3.5 010 L -.001
1984-2 57 015 . -.002
1984-3 2.6 008 . -.00M
19844 33 o . —.001
1985-1 32 .009 . -.001
1985-2 4.5 012 . —.001
1985-3 27 008 . -.am
1985-4 a1 009 . —.001

~ = Number is less than 0.0005.

'Based an 2 comparison of resulls of two fully dynamic simulfations of the aggregate dairy sector model. Base scenario uses actual exogencus
data throughout. Alternative scenario increases mitk prices by 1 percent from its base scenario level in 1980-7 and then returns to its base
scenario levels thereafier except for fully dynamic feedback effects which are allowed throughaut the simulation.

Table 15--Dynamic properties of the aggregate dairy seclor madel,
___ . impacts resulting from a_medium-term 1-percent rise

in milk prices’

Year Milk Commaercial mitk Milk price
and praduction disappearance

Quarter Absolute  Relative Absolute  Relative Absolute  Relative

Mil. lhs, Percent Mil. 1bs. Percent Slowt Percent

1980-1 0 V] -14,10 -0.050 0.724 0.973
1980-2 36.6 0.107 ~12.43 -.042 14 887
1980-3 39.4 122 -12.13 —.039 13 BB
1980-4 43.8 144 -12.96 -.043 124 880
1981-3 53.3 A67 .65 .006 -.016 -.114
1981-2 35.6 A 1.08 .004 -0mn -.081
1981-3 33.4 LN .98 003 -.014 -.076
19814 .z A 92 .003 —.010 -.069
1982-1 33,5 162 .96 003 —-.010 -.073
1982-2 25.1 .070 A1 002 -.008 -.058
1982-3 238 .070 66 002 —-.007 ~.055
1582-4 22.5 070 .63 ,002 —.007 -.050
19831 23.6 .070 .66 .002 -.007 -.052
1983-2 19.9 054 55 002 ~.0G6 —.047
1963-3 18.7 054 51 - .002 -.006 —.043
196834 17.5 054 A7 .002 «.005 -.039
1984-1 18.2 .054 49 002 ~.006 -.042
1984-2 17.0 .046 .45 00 -.041
1984-3 15.8 045 41 .0a1 . —-.037
12844 4.8 045 .38 001 L -.034
1985-1 15.4 045 4G 001 . —~.035
1985-2 15.2 .04 .39 0m . —.038
1985-3 14.0 040 .35 001 . -036
1985-4 131 039 A3 001 . -.Q32

'Based on a comparison of results of two fully dynamic simulations of the apgregate dairy sector mode!, Base scenatio uses actual exogenous
data throughout, Alternative scenario increases milk prices by 1 percent from its base scenario levels in the faur quarters of 1980 and then returns
fo its base scenario levels thereafter except for fully dynamic feedback effects which are allowed throughout the simulation.




short-term milk price impact scenario, the initially
lower demand results in a reduction in the milk price
impact from the imposed 1-percent rise to a 0.97-
percent rise during the first impact quarter. Then, the
effects of the preduction increases pull the milk price
impact down further during the next three impact
quarters from the imposed 1-percent rise to about 0.88
percent. With no further autonomous price changes im-
posed, milk prices then fall below the base scenario
levels, but converge toward the base sojution in subse-
quent years following the pattern of the production
impacts.

- For the long-term milk price impact scenario {table 16},
a permanent 1-percent increase from base scenario
levels is imposed on the milk price equation starting in
the first quarter of 1980, with dynamic feedback effects
allowed. Commercial use falis throughout the simula-

tion petiod, but as supply and demand adjustments
reduce the price impacts, commercial use converges
toward the base scenario, and the unitless relative
multipliers decline from —0.05 to -0.02 percent. Milk
production is larger throughout the simulation in
response to the higher prices, with the unitiess relative
multipliers increasing to 0.42 percent for 1985. The
feedback effects reduce the price impacts throughout
the simulation from the imposed 1-percent rise down
to 0.61 percent during the last simulation year {1985).

These scenarios illusirate the dynamic own-price
multipliers for supply and demand in the aggregate
dairy sector model. Production impacts begin with a
one-guarter lag. In the short-term and medium-term
price impact scenarios, production multipliers are be-
tween 0.10 and 0.17 percent before converging to
zero, while in the long-term price impact scenario, the

Table 16—Dynamic properties of the aggregate dairy sectar model,
impacts resulting from a long-term 1-percent rise
in milk prices!

Milk
praduction
Absolute  Relative

Commercial milk
disappearance

Absolute  Relative

Milk price

Absclute  Relative

Mil. Ibs. Percent
1980-1 0 4]

1380-2 6.6 0.107
1880-3 9.4 122
1980-4 43.8 144
1481-1 53.3 167
1981-2 76.6 218
1981-3 75.0 227
1981-4 78.4 250
1982-1 8.1 268
1982-2 104.6 290
1982-3 100.2 297
19824 102.7 318
1983.1 112.3 333
1983-2 126.1 342
1983-3 119.6 347
19683-4 120.8 370
1984-1 130.1 385
1984.2 142.7 385
1484-3 134.6 389
19844 135.7 410
1985.1 145.3 423
1985-2 158.% 421
1985.3 147.7 418
18854 146.3 435

Mil. ibs. Percent $lowt Percent
~14.10 -0.,050 0.124 (.973
-12.43 -.042 114 .B87
-12.13 -.039 113 581
-12.96 —.043 124 B8O
-12.41 - 044 122 861
-10.64 --.033 107 802
~10.43 -033 108 B06
-10.73 -.035 113 B06
=-10.30 -.036 109 784
--8.98 -.02% 096 735
-8.98 -.028 0os 746
-9.34 =030 .102 749
-9,20 -D32 100 728
-7.99 ~.026 089 682
-8.22 -.025 92 701
-8.49 -.027 096 F07
-7.9% -.027 081 682
-6.94 ~-.022 08O 635
—-7.24 -.022 085 660
~7.58 -.024 089 668
-7.22 =024 86 B45
~5.88 -.018 071 582
-5.87 —.017 071 600
-5.25 -.019 076 618

'Based on a comparison of results of twe fully dynamic simutations of the aggregate dairy sector model. Base scenario uses actual exogenous
data throughout, Alternative scenaric increases milk prices by 1 percent from its base scenario levels beginning in 1580-1 and extending through
the end of the simulation, with fully dynamic feedback effects allowed throughout the simulation.
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production multipliers increase further to about 0.42
percent. Commercial use impacts are small, starting at
about —0.05 percent and then diminishing as the price
impacts are reduced. The net price impacts illustrate
the importance of feedback effects. The net effect on
prices is reduced in each of the three scenarios from
the imposed 1-percent rise. In the short- and medium-
term price impact scenarios, price impacts are initially
between 0.88 and 0.97 percent. Following the imposed
price impact period, prices then fall below base
scenario levels and converge back toward the base
levels, In the long-term price impact scenario, price im-
pacts are lowered to about 0.61 percent by 1985.
While there would likely be larger production impacts
and additional reductions in the net price impacts in
subsequent years, it appears that these multipliers are
converging. The duration of the adjustments in
response to the permanent (fong-term} price impacts
reflects the biological constraints to rapid production
increases (implicitly represented in the model by the
autoregressive term in the cow inventory equation).

Tables presenting the impacts resulting from short-,
medium-, and long-term milk price increases of 10
cents per cwt from the base scenario levels (about 0.7
percent), again keeping the milk price equation en-
dogenous to allow feedback effects, are shown in Ap-
pendix B. Adjustment patterns and implications are
similar to those from the 1-percent milk price impact
scenarios of tables 14-16. Although the absolute milk
price impact simulations are not specifically discussed,
the resulting multipliers may be useful in responding to
outlook and policy questions formulated in terms of ab-
solute milk price changes rather than relative milk price
changes.

Policy Applications

-Net Government removals of dairy products reached
nearly 17 billion pounds (milk-equivalent, milkfat basis)
in 1983, requiring about $2.6 billion in net Govern-
ment expenditures. The Dairy and Tobacco Adjustment
Act of 1983 provided incentives to bring dairy
marketings more in line with consumption to address
this growing problem. The new law lowered the sup-
port price by 50 cents per cwt; had provisions for addi-
tional support reductions in 1985; mandated & 50-cent-
per-cwt deduction on milk marketed from December
1983 through March 1985; mandated a 15-cent-per-cwt

deduction for product promotion, research, and nutri-
tional education; and had a voluntary 15-month paid
diversion program which started on january 1, 1984.
Although this law helped reduce removals in 1984 to
8.6 hillion pounds and expenditures to about $1.3
billion, lower milk prices and higher feed costs werte
also important factors, especially among nonpar-
ticipating producers (2).

Since the diversion program and the 50-cent-per-cwt
deduction ended on Marc:, 31, 1985, a number of
policy alternatives have been considered. One major
policy instrument is the dairy price support. Support for
manufacturing grade milk was set at $12.60 per cwt on
December 1, 1983. It was then reduced by 50 cents
per cwt on April 1, 1985, with a further 50-cent-per-
cwt cut in the support price made on July 1, 1985.

Two important policy issues can be addressed using
the aggregate dairy sector model. First, the model is
used to estimate the effects of the 15-month paid diver-
sion program. Second, the mode! is used to examine
some implications of three price support policy alter-
natives, ranging from leaving the price support at its
1984 level of $12.60 per cwt to lowering the price
support to $10 per cwt. Although these model applica-
tions and results abstract from any structural changes
that the policies may affect, the simulations’ results and
corresponding impacts provide useful reference points.

Effects of the Dairy Diversion Program

The model was simulated from the first quarter of 1984
through the end of 1990 to depict the no-diversion pro-
gram scenario, Because there are no specific policy
variables in the model through which to represent the
diversion program incentives, this simulation is in-
dicative of what would have occurred without the
diversion program. For comparison, actual data for
1984 and the first two quarters of 1985 represent the
initial periods in the diversion program scenario. Then,
results of a second simulation of the mode! starting in
the third quarter of 1985 and extending through the
end of 1990 were used in the diversion program
scenario. Other dairy provisions in the Dairy and
Tobacco Adjustment Act of 1983; the April 1, 1985,
termination of the 50-cent-per-cwt deduction on milk
marketings; and the Aprif 1, 1985, and july 1, 1985,
reductions in the support price were all assumed in
both scenarios. Identical values of exogenous variables
were used in both scenarios except for the farm use of




milk. In the no-diversion pregram scenario, farm use of Table 17 compares the two scenarios for six key dairy
milk was adjusted from actual levels for the 15-month sector variables. Absolute and relative changes of the
duration of the program to account for larger than nor- diversion program scenario from the no-diversion pro-
mal onfarm milk use that occurred under the program. gram scenario show the impacts of the diversion pro-
Actual values were :used for historical periods for all gram from what would have occurred without the
other exogenous variables, For forecasted periods, diversion prograrn.

typical seasonal patterns at relatively constant annual

levels were used for exogenous dairy sector variables. Milk cow inventories were reduced by 2.5 percent in
Feed costs, personal disposable income, and the con- 1984 under the diversion program and were 2.8 per-
sumer price index (CPI} were assumed to increase cent lower in the first quarter 1985. After the end of
moderately. the diversion program, however, milk cow inventories

Table 17—Simulated effects of the January 1984 through March 1985 dairy diversion program

Change from no-diversion scenario

Milk cow Mmilk Milk Commercial Net Government Farm price
inventory production production milk use milk of milk
per cow removals

Absolute Relative Absolute  Relative Absolute  Relative Absolute  Relative Absolute  Relative Absoiute  Relative

Thousand  Percent  Pounds Percent  Mil. Ibs. Percent  Mil, Ibs, Percent  Mil. Ibs. Percent

19841 -197 -1.8 N
1984-2 =30 -2.7 -48
1984-3 ~303 =27 —53
1984-4 ~305 -27 -33
1985-1 -307 ~-2.8 -2
1985-2 =151 -1.4 1
1985-3 —143 -13 -18
19854 -140 -13 =12
1986-1 =135 -1.2
1986-2 -132 -1.2
1986-3 ~130 -1.2
19864 -127
1987-1 =124
1987-2 =120
1987-3 -119
19874 =116
1988-1 -113
1988-2 -1
1988-3 =108
1988-4 - 106
19891 -103
19892 -102
1989-3 -99
19894 -97
1990-1 —95
1990-2 -93
1990-3 -9
1990-4 —89

-284 -0.8  -524
—1,524 -4 579
-1,535 —4.4 -97
-1,279 -3.8 -50

-975 -28  -680

-498 -1.3 8

-646 -1.8 -16

—554 -13

~395 -9

—a21 -10

—478 -12

~416 -10

-345 -8

-374 -8

~385 -9

-342 -8

-312 -7

-340 . -8

-328 . -7

—297 . -7

~287 . -6

—311 . -6

-290 . -6

-267 . -6

—265 . -6

-286 . -6

-262 . -5

—244 . -3

66 1.5
~2,262  -450
-1,606  -656
1,432  -716

-490  -10.6
-506  -10.7
—~629 285
-541  —32.2
-385 -8.6
—410 -7.8
—-467  -25.9
—406  -25.7
-337 -7.7
-366 -7.2
-376  -25.
-334 209
~305 -7.7
-333 -6.9
-321 -27.8
-291 -22.5
-281 -7.3
-305 -6.8
-284  -352
-262  -25.4
-259 -7.0
- 381 —-6.6
~256  —53.1
-239  -303
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rose sharply, resulting in the inventory impact Deing re-
duced to 1.4 percent below the no-diversion program
scenario during the second quarter of 1985, With
higher prices in the diversion program scenario, milk
cow inventories then slowly converge toward the no-
diversion program scenario levels and are less than 1
percent lower in the Jast 2 years of the simulations.

Milk production per cow is initially 1.0 percent higher
in the diversion program scenario because program par-
ticipants would have culled their least productive cows.
Milk production per cow then falls below rates that
would have occurred, consistent with program par-
ticipants feeding less concentrate to limit output. By
1987 and continuing through the remainder of the
simulation interval, the smafler herd has slightly higher
productivity in the diversion program scenario, again
implying the culling of the least productive cows.

Milk production in the diversion program scenario for
1984 is consequently 3.3 percent below what would
have occurred without the program. Production then
gradually moves toward the no-diversion program
scenario levels and is less than 1 percent Jower in the
last 3 years of the simulations.

The largest effects of the diversion program on com-
mercial use are in 1984 and the first quarter of 1985,
the 15-month period that the diversion program
covered. Higher prices appear to have generaily re-
duced commercial use from what would have occurred
without the diversion program. The normal seasonal
use pattern appears to have shifted between the first
two quarters of 1984, Commercial use impacts are
small starting in the second quarter of 1985, reflecting
the indirect effects of the program on prices.

Net Government removals of dairy products were
reduced by the diversion program, particularly during
the 15 months of the program. The estimated decrease
in removals in 1984 is 5.2 billion pounds. in subse-
quent years, however, impacts on net Government
removals mirror the small production impacts, being
reduced to a 1.0-biliion-pound decrease from the no-
diversion program scenario levels by 1990.

Milk prices are estimated to be 52 and 31 cents per
cwt higher in 1984 and 1985 than would have oc-
curred without the diversion program, reflecting lower
production. As production moves back toward the no-

program scenario levels, price impacts are reduced to 8
cents per cwt in 1990,

While the impacts presented here are based on a com-
parison of point estimates from simulations of the
model, the beyond-sample performance of the model
(discussed in the model validation section) suggests that
the point estimates should be reasonably accurate. The
magnitudes of these estimated impacts and the begin-
ning of a return to the simulated no-diversion program
levels suggest that a temporary diversion program
policy results in only a temporary and partial solution
to the underlying dairy supply/demand imbalance
problem.

Effects of Various Price Support Alternatives

Three scenarios of the aggregate dairy sector model
were simulated from the third quarter of 1985 through
1990 to examine some effects of alternative price sup-
port levels. The milk price support is the major policy
instrument in the model affecting the dairy sector. The
jevel of support is the primary factor in determining
milk prices which then affect supply and demand. After
adjusting farm-level milk prices for the level of deduc-
tions, the resulting effective milk prices affect pro-
ducers’ decisions regarding milk cow inventories and
production per cow. When effective prices exceed total
costs, expansion is expected, When effective prices are
below total costs, production is expected to decline,
although it may not in the short run if prices exceed
variable costs (9). The price support also affects de-
mand because commercial use is partly determined by
the farm-level milk price.

The three policy scenarios simulated assume alter-
native dairy price support levels through 1990 {table
18). Scenario 1 holds the price support at $12.60 per
cwt through 1990 and represents what would have oc-
curred if the price support had been left unchanged at
1984 levels.

Scenario 2 reduces the price support from $12.60 per
cwt to $12.10 per cwt on April 1, 1985, and to $11.60
per cwt on july 1, 1985. Support is then assumed to
remain unchanged through 1990 in this scenario.

Scenario 3 assumes that following the two 50-cent-per-
cwt price support reductions of scenario 2, support is
further reduced to $10 per cwt on October 1, 1985, re-
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Table 18—Alternative dairy price support assumptions

Year and Scenario 1 Scenario 2 Scenario 3
quarter
$lowt
1985-1 172.60 12.60 12.60
19835-2 12.60 12.10 12.1¢
1985-3 12.60 11.60 1160
19854 12.60 11.60 10.00
1886-1 1260 11.60 10.00
1986-2 12.60 11.60 10.00
1986-3 12.60 11.60 10,00
1986-4 12.60 11.60 10.00
19871 12.60 11.60 10.00
1987-2 12.60 11.60 10.00
1987-3 12.60 11.60 10.60
19874 12.60 11.60 10.00
1988-1 12.60 11.60 10.00
1988-2 12.60 11.60 10.00
1588-3 ' 12.60 11.60 10.00
19884 12.60 11.80 10.00
1989-1 12.60 11.60 10.00
1989-2 12.60 11.60 10.00
1989-3 12.60 11.60 10.00
195494 12.60 11.60 10,00
1990-1 12.60C 11.60 10.00
1990-2 1260 11.6G 10.00
1990-3 12.60 11.60 16.00
1990-4 12.60 1160 10.60

maining at that level through the end of 1990. The
results of scenario 3 are indicative of the effects of any
future reductions in support below the $711.60 level
simulated in scenario 2.

All scenarios were simulated from the third quarter of
1985 through the fourth quarter of 1990, In each
scenario, the 15-cent-per-cwt deduction for product
promotion, research, and nutritional education man-
dated by the Dairy and Tobacco Adjustment Act of
1983 was assumed to remain in effect throughout the
simulation period. The exogenous imports, stocks, and
farm use variables were assumed to follow typical
seasonal patterns at relatively constant annual levels,
Feed costs, personal disposable income, and the CPI
were assumed to increase moderately, [n scenario 1,
historical data for the second quarter of 1985 were ad-
justed to reflect the assumed higher price support than
actually occurred.

20

Table 19 shows the simulated values for six key dairy
sector variabies for the three scenarios. With the price
support held at the 1984 level of $12.60 per cwt
(scenario 1), milk cow inventories begin to build while
production per cow rises throughout the simulation
period.5 Milk production consequently increases. Com-
mercial use increases more slowly than production
dees through 1987, leading to increasing net Govern-
ment removals. Commercial use then increases slightly
faster than production does in the fast 3 years of the
simulation. Consequently, net Government removals
decline some but remain above 12 billion pounds each
year. After averaging over $13 per cwt in 1985, milk
prices decline to slightly below $13 per cwt during the
remaining years of the simulation. The corresponding
per-unit receipts are above projected total economic
costs, thereby providing the economic incentive for
expansion.®

For scenario 2, the two 50-cent-percwt reductions in
support and the resulting lower prices cause milk cow
inventories to rise more slowly than in scenario 1
through 1986 before leveling off at about 11 million
head. The increases in production per cow are also
smaller than in scenario 1. Production consequently
rises more siowly throughout the simulation. Lower
market prices lead to higher commercial use, with in-
creases exceeding the production rises by 1987. While
this results in declining net Government removals, the
basic supply/demand imbalance remaining leaves
removals above 8 billion pounds each year. Although
prices are lower than in scenario 1, the corresponding
per-unit receipts remain above projected total eco-
nomic costs, providing the economic incentive for the
smaller expansion.

For scenario 3, lower support prices and the resulting
lower milk prices lead to declining milk cow inven-
tories starting in 1986, Production per cow gains are
slowed relative to the results of earlier scenarios. Im-
portantly, these changes lead to a turning point in milk

*Because of seasonality in the supply, utilization, and price data,
comparisons are made on a four-quarter-earlier basis.
sAlthough outside the formal framewaork of the current model, the

results can be embedded into the cost-ofproduction framewerk of {3)

and {11}. To derive per-unit receipts, an assumed $1.10 to $1.20 per
owt to represent receipts from culled cows, calves, and replacements
is added to price estimates from the model. Production cost projec-
tions for 1985-90 are based on historical data and discussions in {3}
and {17}, an assumed 4- to S-percent general inflation rate, and
assumed moderate changes in feed prices.




production during the second quarter of 1986, with
production declining from year-earlier levels. Although
the dairy herd’s genetic improvement leads to a rever-
sal of the production declines later in the simulation,
subsequent production gains remain lower than in the
other scenarios. Lower market prices again lead to in-
creasing commercial use, resulting in a significant nar-
rowing of the supply/demand imbalance and a substan-
tial lowering of net Government removals. Prices fall
sharply in 1986 before increasing somewhat through
the remainder of the simulation. The corresponding
per-unit receipts are somewhat below likely total eco-
nomic costs starting in 1986, providing the economic
incentiva for the production decline. Per-unit receipts
remain below likely total economic costs in subsequent
years, and provide the economic incentive for the milk
cow inventory reduction, although the rise in effective
prices, the implicit cuiling of the least productive cows,
and the herd’s genetic improvement all contribute to
the offsetting increase in production per cow during the
last 2 years of the simulation.

The results of these three policy simulations suggest
that rising production per cow and rising or stable milk
cow inventories will again lead to increases in milk
production near those in commercial disappearance
unless price supports are substantially reduced. In the
absence of substantial price support reductions, net
Government removals of dairy products would conse-

quently be expected to remain large through the end of

the decade (see fig. 6). Alternative support levels be-
tween $10 per cwt and $11.60 per cwt would also
lead to declining removals. Such levels, however,
would cause the narrowing of the supply/demand im-
balance to occur more slowly than indicated in the
$10-per-cwt scenario.

Although this analysis is based on point estimates from
model simulations, the beyond-sample performance of
the model discussed in the model validation section
again suggests that the point estimates should be
reasonably accurate. There are, however, some factors
which could have affected the simulation results. In
particular, some differences from the simulation results
could occur because these simulations used one set of
assumptions regarding feed costs, macroeconomic con-
ditions, and dairy industry adoption of emerging
technologies. These factors, however, largely affect the
magnitudes of the effects presented while leaving the
qualitative implications unchanged.

Poiicy Implications

Analysis of the effects of the dairy diversion program
implies that a temporary diversion program policy
results in only a temporary and partial solution to the
underlying dairy supply/demand imbalance problem.
Analysis of the effects of alternative price supports sug-
gests that the price support can be an effective policy
tool to address the supply/demand imbalance issue in
the dairy sector. A substantial reduction in support
from current levels, however, would be required to
reduce the Government’s role in the dairy sector.

Because there are some factors underlying these policy
analyses which could affect the estimates, some dif-
ferences in the magnitudes of those effects could occur
although the qualitative conclusions would remain
valid. An adjustable dairy support price mechanism
such as discussed in {7) or as proposed in numerous
farm bills in 1985 (72), however, would address the
basic supply/demand imbalance in the dairy sector
while allowing for adjustments to changes in factors
underlying these policy analyses.

Figure €
Simulated net Government removals
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Table 19—Alternative dairy price support simulations, selected results

Net
Year Milk cow Milk Milk Commercial Government Farm price
and inventory production production milk use milk of milk
Quarter per cow removals

Thousand Pounds Mil. ibs. $icwr

Scenario 1:

1985-1 10,817 33,632 29,342 13.67
1985-2 10,971 37,231 32,372 12.98
1985-3 11,011 35,083 33,613 12.83
19854 11,045 33,758 32,641 13.22

1986-1 11,055 35,003 30,472 13.17
1986-2 11,055 38,135 32,747 12.54
1986-3 11,076 35,838 34,061 12.71
1986-4 11,100 34,350 33,016 13.13

1987-1 11,107 35,590 30,867 13.08
1987-2 11,305 38,722 33,247 12,48
1987-3 11,123 36,369 34,619 12.68
19874 11,145 34,820 33,525 13.1%

1988-1 11,151 35,053 31,268 13.04
1988-2 11,146 39,173 33,749 12.46
1988-3 11,162 36,786 35,180 12.69
19884 11,184 35,200 34,041 13.11

19831 11,188 36,442 31,678 13.02
1989-2 11,181 39,561 34,256 12.47
19893 11,197 37,173 35,749 12,71
19894 11,218 35,6G7 34,565 13.12

1990-1 11,222 36,838 32,095 13.00
1990-2 11,214 39,949 34,774 12.47
1990-3 11,229 37,564 36,325 12,73
19904 11,250 36,022 35,096 13.12

1985 10,961 139,714 127,969 i3.18
1986 11,072 143,326 130,297 12,89
1987 11,120 145,501 132,258 i2.84
1988 11,161 147,212 134,237 12.83
1989 11,196 148,783 136,248 12.83
1990 11,229 150,373 138,291 12.83

Scenario 2:

1985-1 10,817 33,632 29,342 13.67
1985-2 10,971 37,231 32,412 12.50
1985-3 11,003 34,943 33,664 11.97
19854 11,022 33,478 32,710 12.39

19861 11,019 34,682 30,545 12.28
1986-2 11,605 37,740 32,815 11.69
1986-3 11,011 35,361 34,121 11.95
19864 11,023 33,820 33,076 12.37

1987-1 11,018 35015 30,930 12,17
1987-2 11,003 38,057 33,306 11.71
1987-3 11,008 35771 34,671 11.99
19874 11,020 34,114 33,578 12.40

1988-1 11,015 35,296 31,324 12.28
1988-2 10,998 38,314 33,801 11.75
—Continued




Table 19—Alternative dairy price support simulations, selecled results—Continued

Net
Milk cow Milk Milk Commercial Government Farm price
inventory production production milk use milk of milk
per cow removals

Thousand Pounds Mil. 1bs. $icwt

Scenario 2 (Continved):

1986-3 35,929 35,226
19864 34,355 24,088

1989-1 35,541 31,729
1989-2 38,548 34,303
1989-3 36,133 35,791
19894 34,643 34,608

1990-1 354813 32341
1990-2 36,805 34,816
1920-3 36,459 36,363
19904 34,951 35,135

1985 139,289 128,148
1986 141,603 133,556
1987 142,859 132,485
1988 143,894 132,440
1989 144,914 136,431
1990 146,028 138,455

Scenario 3:

1985-1 33,632 29,342
1985-2 ' 37,231 32,412
1985-3 34,949 33,684
19854 33,478 32,830

1986-1 34,242 30,662
1986-2 37,219 32,927
1986-3 34,78% 34,222
1986-4 33,225 33177

1987-1 3L18e1 31,033
1987-2 37,095 33,402
1987-3 34,696 34,758
1987-3 33,146 33,667

1988-1 34,154 N6
1988-2 37,038 33,887
1988-3 34,666 35,203
19884 33122 34,167

1989-1 4N 31,811
1989-2 37,021 34,379
1989-3 34,694 35,860
19894 33,19 34,680

19901 34,247 26
1990-2 37,063 34,885
1690-3 34,776 36,425
1990-4 33,3 35,200

1985 139,289 128,268
1986 139,474 130,987
1987 139,099 132,860
1988 138,979 134,773
1989 139,082 136,730
1990 139,408 138,726
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Appendix A — Alternative Milk Cow
Inventory Equations

The first alternative milk cow inventory eguation
presented in appendix table 1 incorporates the
unemployment rate to represent general economic con-
ditions, followirig an approach used in a study of fac-
tors affecting annual milk production {7). Although a
reasonably good equation estimate resulted, it did not
prove superior to the inventory equation chosen for the
modei (table 1) for the short- to medium-term
forecasting and policy applications of this study. The
second alternative milk cow inventory equation was
used in earlier versions of the aggregate dairy sector
mode! (see {14}, for example}. It has slightly better
single-equation properties than the inventory equation
shown in table 1 and results in slightly better model
validation statistics than those shown in table 3. To ad-
dress some structural concerns, however, it is presented
here as an alternative inventory equation to that shown
in table 1, As for the milk cow inventory equation in
table 1, the alternative equations are estimated with no
intercept because of high collinearity in the equations
with the intercept included. The reported R2s are de-
rived by squaring the simple correlation between the
actual data and the estimated equations’ predicted
series.

Appendix table 1 — Alternative specifications of the milk
cow inventory equation?

Appendix B—Dynamic Multipliers ResultinF
from Absolute Changes in Selected Variables

The tables presented in this appendix show dynamic
system multipliers resulting from short-, medium-, and
long-term absolute changes in selected variables,

The variables of most interest in the aggregate dairy
model for deriving multipliers are personal disposable
income, feed prices, cattie prices, and milk prices. Ap-
pendix tables 3-5 present the impacts resuiting from
short-, medium-, and Jong-term income increases of
$10 billion from the base scenario levels. Appendix
tables 6-8 present the impacts resulting from short-,
medium-, and long-term feed price increases of 10
cents per cwt from the base scenario levels.” Appendix
tables 9-11 present the impacts resulting from short-,
medium-, and long-term cattle price increases of $1 per
cwt from the base scenario levels. Appendix tables
12-14 present the impacts resulting from short,
medium-, and long-¢rm autonomous milk price in-
creases of 10 cents per cwt from the base scenarioc
levels with fully dynamic feedback effects allowed.
Results of the alternative scenarios are compared with
the base solution to derive the dynamic multipliers,
presented in terms of the absolute impacts as well as
the relative impacts to facilitate use in various of
outlaok and policy applications.

Altemnative speciication 1:

COWKM =  0.990 COWKM,—1 + 9.41 MIPEFF,—| — 7.31 FOPFMy_
{580.70) {4.73} {1.66)
{5.01)2

+ 7.52 UNEM — 21,79 D1 - 30.21 D2
{2.11) (2.60) {3.€0)

R1 = 0,997 RMSE = 22,17

Altermative speclfication 2:

COWKM = 0,993 COWKM|— + 11.70 MIPEFF,_ — 0.261 SMPDM—
1994.52) 8.81) (3.96)
®.737

- 24.79 D1 - 32.67 D2
{3.35 {4.44)
R1w= 0,947

RMSE = 19.77 OV = (118

Note: The t-statistic Is-reported in parentheses below each coeffictent. RMSE
is the root mean squared error, TV Is the coeffictent of varfation. The estima-
tion perlod for each eguation 1s 197181,

"These milk cow inventory equations are estimated with no intercept because
of high collinearlty in the equations with the Intercept included. The reported
R3s are d.rived by squaring the simple coreelatlon between the actual data and
each estimated equatlon’s predicted serles, INumber reported 1s the batatistic
for the test of the coefflclent belng different from 1.

7To attain a 10-cent-per-cwit rise in feed prices, corn prices were in-
creased by 5.6 cents per bushel and sovbean meal prices were in-
creased by $2 per ton,

Appendix table 2 — Variable definitions used for
alternative specifications of the milk
cow inventory equation

Variables Definition Units

COWKM  Milk cow inventory Thousand head
Di Dummy variable equai to 1
in the i-th quarter, j = 1, 2 N.A.
FDPFM Feed price? $/cwt
MIPEFF Effective milk price $lowt
SMPDM Soybean meal price,
Decatur, 44-percent protein  $#ton

UNEM Civilian unemployment rate Parcent

N.A, = Not applicable. )
'Weighted average of corn price and soybean meal price.
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Appendix table 3—Dynamic properties of the aggregate dairy sector model,
imopacts resulting from a shortterm $30-billion rise
in personal disposable income!
Milk Commercial milk milk price
production disappearance
Absolute  Relative Absojute  Relative Absolute  Relative

Mil. 1bs. Percent Atil, Ibs. Percent $Slowt Percent

1980-1 0 4] 57.00 0.200 0.014 0.110
1980-2 0.012 .14 -0
1980-3 001 a1 —-.am
19804 002 02 =0
1981-1 002 .02 -.001
1981-2 007 07 . -.005
1981-3 001 .01 — =001
19814 002 Ot -.007
1982-1 00 D01 .00
1982-2 004 .04 — -.003
1982-3 001 01 —-am
19824 .ao1 Ryt —-.am
1963-1 .001 fa)| =00
1983-2 002 .02 I T -.002
19833 001 01 —.00%
19834 201 L1 =.001
19841 .01 01 -.001
1984-2 602 02 -.002
1984-3 .00 01 _— =001
1984-4 0 01 -0
19851 001 .0 —.a0
1985-2 01 o1 -.001
19853 201 01 -.301
19854 007 Ot —.001
— = Number is less than 0.0005 in absolute vaiue.
1Based on & comparison of results of two fully dynamic simulations of the aggregate dairy sector model. Base scenario uses actual exogenous

data throughoit, Allernative scenario increases personal disposable income by $10 biilion from its base scenario level in 1980-1 and then returns
to its base scenatic [evels thersafter.
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Appendix table 4—Dynamic properties of the aggregate dairy sector model,
impacts resulting from a medium-term $10-billion rise
in personal disposable income’
Milk Commercial mllk Milk price
production disappearance
Absolute  Relative Absolute  Relative Absolute  Relative

Mil. Ibs. Percent Ml Tbs. Percent §iowt Percent

19801
1580-2
1980-3
19804
19811
1961-2
19813
19814
1982-1
1982-2
1982-3
1982-4
19831
1983-2
1983-3
19834
1984-1
1984-2
1984-3
1984-4
19851
1985-2

L+ 57.00 0.200 0.014 0.110
0012 E5.26 185 012 096
03 54,27 76 012 094
015 52.92 76 012 082
016 .16 ki -.002 -.01
011 12 -.001 —.009
01N .10 -.001 -.008
01 A0 -.001 -.007
.010 18 —.001 -.007
008 .08 -.001 -.006
007 07 -0 - .106
007 07 B H -.005
.0a? 07 -0 —.005
DG6 .06 -.a0m -—.005
006 a5 -.0m -.005
006 05 -.001 —.004
006 .05 -.0M =004
005 .05 -.001 -.004
005 . -.004
00 . -.004
.005 . —.004
004 . —.004
1985-3 004 ~.004
1985-4 004 . —.003
— = MNumber is less than 0.0005 in absolute value. '
1Based on a comparison of results of two fully dynamic simulations of the aggregate dairy sector model. Base scenario uses actual exogenous
data throughout. Alternative scenario increases personal disposable income by $10 billion from its base scenario levels during the four quarters of
1980 and then retums to its base scenario levels thereafter.
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Appendix table 5-~Dynamic properties of the aggregate dairy sector model,
impacts resulting from a long-term $10-billion rise
in personal disposable income?

Milk Commercial milk Milk price
production disappearance

Absolute  Relative Absolute  Relative Absalute-  Relative

Mil. ibs. Percent Mil. Ibs. Percent Slewt Percent

1980-1 0 o 57.00 0.200 0.074 110
1980-2 4.1 0.012 55.26 185 012 096
1980-3 4.3 13 54.27 176 012 084
19804 4.7 015 52.52 176 012 082
1981-1 5.2 016 51.62 183 011 078
1981-2 76 022 50.55 167 e 075
1981-3 75 D23 49,17 57 Rop 073
19814 7.7 024 48.49 159 .01¢ 068
1882-1 8.2 025 48.12 .168 .009 067
1982-2 9.8 QD27 47.47 156 009 066
1982-3 9.5 028 46.59 148 X009 065
19824 9.6 030 46.49 151 008 062
1983-1 101 D30 46.54 61 .08 0671
1983-2 11.4 .031 46.01 149 008 060
1983-3 11.0 032 45.46 141 008 059
19834 10.9 033 45.07 143 008 057
1984-1 11.5 034 44.61 150 007 055
1984-2 12.7 L34 44.18 139 007 055
1984-3 121 Q35 43.70 132 807 .054
19844 12.0 036 43.38 135 807 052
1985-1 12.6 .037 43.13 144 .007 .050
1985-2 13.8 037 42.72 132 006 051
1985-3 13.1 D37 42.22 125 006 053
19854 129 038 41.95 128 006 051

'Based on a compatison of resuits of two fully dynamic simulations of the aggregate dairy sector model, Base scenario uses actual exogencus
da throughout. Alternative scenaric increases perscnal disposable income by $10 billion from its base scenario fevel beginning in 1980-1 and
extending through the end of the simalation,




Appendix table 6—Dynamic properties of the aggregate Appendix table 7—Dynamic properties of the aggregate
dairy sector imodel, impacts resulting from a short-term dairy sector model, impacts resuiting from a medium-term
10-cent-per-cwt rise in feed prices! 10-cent-per-cwi rise in feed prices?

Year Milk Milk price Year Milk Milk price
and prociuction and production
quarter quarter
Absaolute Relative Absalute Relative Absolute Relative Absolute Relative

Mil. ibs. Percent $iowt Percent Mil. ibs. Percent $iowt Percent

1980-1 0 g 0 0 1960-1 0 0 ¢ 0

1980-2 -111 -0.032 0.033 0,026 1980-2 -11.1 -0.032 0.003 0.026
1980-3 -16 -.005 — D04 1980-3 —-12.5 —.03%9 D04 030
19804 =21 =007 001 005 19804 -14.4 —.047 004 031
1981-1 -2.2 -.007 001 005 1981-1 ~16.9 -053 005 036
1981-2 -6.5 -.018 002 L15 1981-2 ~13.2 -.038 Q04 030
1981-3 -1.3 =004 - 003 1981-3 -12.1 - 037 004 .028
19814 -19 -.006 D01 004 19814 -11.5 ~.037 003 025
1982-1 -1.9 ~.006 001 004 1982-1 -11.6 —-.035 004 025
1982-2 —-4.] -.011 001 Lolo 1982-2 -10.0 -.028 803 023
1982-3 -1.3 -.004 —_ .003 1982-3 —9.2 -.027 003 821
19824 -1.7 —.005 004 1982-4 ~-B.7 -.027 003 L0199
1983-1 -1.7 - 005 084 1983-1 -8.9 -.026 003 .20
1983-2 -23 ~.008 . 007 1983-2 ~8.3 ~.022 003 019
1983-3 -1.3 —~.004 003 1983-3 ~7.6 -.022 002 018
19834 ~1.6 —.0a5 Q04 19834 -7.1 —.022 002 .01&
1984-1 -1.6 -.005 004 19841 ~-7.2 =021 L0z 017
1984-2 -22 006 . 005 1984-2 -7.2 —.020 002 7
1984-3 -1.3 - .00 003 1984-3 -6.6 -.019 002 016
19844 -1.5 - 004 003 19844 -6.2 ~.019 QD02 014
19851 -1.4 -.004 003 1985-1 —6.4 -.019 .002 .B15
1985-2 -18 —.005 . . 1985-2 ~6.6 -7 002 b7
1985-3 -1.3 - 004 043 1985-3 =59 -.017 Q02 015
1985-4 -1.3 —.004 003 19854 -5.6 -7 002 014

— = Mumber is less than 0.0005. ‘Based on a comparison of results of two fully dynaric simulations
*Based on a comparison of results of two fully dynamic simulations of the aggregate dairy sector model. Base scenario uses actual ex-
of the aggregate dairy sector model. Base scenario uses actual ex- ogenous data throughout. Alternative scenaric increases feed prices
ogenous data throughout. Altemative scenario increases feed prices by 10 cents per cwt from its base scenario levels during the four
by 10 cents per cwt from its base scenario evel in 1980-1 and then quarters of 1980 and then returns 1 its base scenario levels
returns 1o its base scenario levels thereafter. thereafter.




Appendix tahle 8—Dynamic properties oi‘ the aggregate Appendix table 9—Dynamic properties of the aggregate
dairy sector model, impacts resulting from a long-term dairy sector model, impacts resulting from a short-term
10-cent-per-cwt rise in feed prices’ $1-per-cwt rise in cattle prices!

Year Milk Milk price Year Milk Milk price

and production and production
quarter quarter
Absolute  Relative Absolute Relative Absolute Reiative Absolute Relative

Mil. Ibs. Percent $lowt Percent Mil. Ibs. Percent Slowt Percent

19801 o 0 0 1] 1980-1 -34 -0.011 0.001 0.008
1980-2 -11.1 -0.032 0.003 0.026 1960-2 -34 -.010 001 08
1980-3 -12.5 -.039 .004 .030 1980-3 —3.1 -.010 .01 007
19804 -14.4 -.047 004 031 19804 -29 -.010 001 006
1981-1 -16.9 -.053 .0a5 036 1981-1 -3.0 -.009 001 06
1981-2 -24.4 -.069 007 056 1981-2 -1 -.009 001 007
19813 -24.8 -.075 .08 056 1981-3 -2.8 —.009 001 D06
1981-4 -26.1 -.083 .0oa 057 1987-4 -26 -.008 01 006
1982-1 -28.8 —.088 009 063 1982-1 -2.7 —.poa o1 006
1962-2 -34.6 —.096 .01 080 1982-2 -29 -.008 001 007
1982-3 -343 -.101 10 079 1962-3 -2.6 -.008 .00 006
19824 -35.1 109 KOR 078 19824 ~2.4 —.008 001 005
1983-1 -38.0 113 012 084 198341 -2.5 —.007 001 006
1983-2 -43.3 A7 .013 102 1983-2 -2.7 -.007 0m 006
1963-1 -42.1 .22 013 098 1983-3 -2.4 -.Q07 0o 006
19834 -42.3 130 013 095 1983-4 -22 —.007 Kilak! 005
1984-1 —-452 134 014 103 1984-1 -23 -.007 001 005
1984-2 —-50.6 136 015 122 19584-2 -5 -.007 001 D06
1984.3 -48.8 a41 015 16 1984-3 -22 —.006 D01 005
1984-4 -48.8 .148 015 112 19844 -2.1 —.006 001 .005
1985-1 -51.9 15% 016 .120 1985-1 -21 --.006 001 005
1985-2 -57.5 .153 018 145 1985-2 -23 -.006 001 006
1985-3 -553 157 017 142 19853 - 2.0 - 006 Riia) 005
19654 -54.8 163 017 136 19854 -19 -.006 00 £05

1Based on a comparison of results of two fully dynamic simulations *Based on a comparisan of results of two fully dynamic simulations
of the aggregate dairy sector model. Base scenario uses actual ex- of the aggregate dairy sector model. Base scenario uses actual ex-
ogenaus data throughaut. Alternative scenario increases feed prices ogenous data throughout. Alternative scenario increases cattle prices
by 10 cents per cwt from its base scenario levels beginning in by $1 per cwt from its base scenario Jevel in 1980-1 and then returns
1980-1 and extending thsough the end of the simulation. to its base scenario levels thereafter,




Appendix table 10—Dynamic properties of the aggregate Appendix table 11—Dynamic properties of the aggregate
dairy sector model, impacts resulting from a medium-term dairy sector model, impacts resulting from a long-term
$1-per-cwt rise in cattle prices? $1-per-cwi rise in cattle prices’

Year Milk Milk price Year Milk Milk price

and production and production
quarter quarter
Absolute Relative Absclute Relative Absolute Relative Absclute Relative

Mil. tbs. Percent $lowt Percent Mil, Ibs. Percent $lowt Percent

1980-1 -34 -0.011 .01 0.008 1980-1 -34 -0.011 0.001 D.008
1980-2 -7.2 ~.021 062 017 1980-2 -7.2 -.021 002 017
1980-3 -9.9 —.031 003 023 1980-3 -9.9 -.031 003 023
1980-4 --i2.2 —.040 004 026 1980-4 -12.2 —.040 004 026
1981-1 =124 —.039 004 027 1981-1 -15.9 -.050 005 034
1981-2 -13.3 -.038 004 030 1981-2 -20.7 -.059 D06 D047
1981-3 -11.9 -.036 04 027 1981-3 =220 -.067 007 050
19814 -1i.0 —.035 003 024 19814 -235 -.075 £07 051
1982-1 -11.2 —-.034 003 .025 1982-1 -27.5 - 084 208 060
1982-2 —-12.1 -.034 .004 028 1982-2 =331 -.082 010 077
1982-3 -10.8 -.032 003 025 1982-3 -33.0 -.098 018 076
19824 -10.0 -.03 .0a3 022 1982-4 -33.9 -.105 Roale) 076
1983-1 -18.3 -.031 .003 023 1983-1 -38.1 -.113 012 085
1983-2 -~11.1 -.030 003 026 1983-2 —-44.5 -.121 014 105
19B83-3 -5.8 ~.029 003 023 1983-3 -43.1 -.125 013 100
19834 —9.3 -.028 003 021 19834 —43.1 -.132 013 097
1984-1 -%.4 —.028 003 021 1984-1 -47.4 ~.140 M4 Ja08
1984-2 -10.2 - —.027 L03 .024 1984-2 -54.8 -.148 017 32
19843 -9.0 -.026 003 .021 1984-3 —-32.3 -.151 016 24 -
1984-4 -85 -.026 003 .019 19844 =521 ~.158 .01e 120
19851 -8.7 -.025 003 020 1985-1 -56.8 -.165 017 131
19852 -9.4 -.025 003 024 1985-2 —64.8 -.172 020 163
1985-3 -B.4 —.024 003 022 1985-3 -561.5 - 174 019 .158
19854 —~74 -.023 002 020 19854 -60.6 -.180 QD19 .150

"Based on a camparison of results of two fully dynamic simulations 'Based on a comparison of results of two fully dynamic simulations
of the aggregate dairy sector model. Base scenario uses actual ex- of the aggregate dairy sector model. -Base scenario uses actual ex-
ogenous data throughout. Alternative scenario increases cattle prices ogenous data throughout. Altemative scenario increases cattle prices
by $1 per cwt from its base scenario levels during the four guatters by %1 per cwt from its base scenario levels beginning in 1980-1 and
of 1980 and then returns to its base scenaric Jevels thereafter. extending through the end of the simulation.




Appendix table 12—Dynamic properties of the aggregate dairy sector
model, impacts resuiting from a short-term
10-cent-per-cwi rise in milk prices!

Year Milk Commerctal milk Milkk price
and praduction disappearance

quarter Absolute  Reluiive Absolute  Relative Absolute  Relative

Mil. Ibs, Percent Mil. ibs. Percent $/ewt  Percent
1980-1 D Q -11.03 ~0.039 0.097 0.760
1980-2 28.6 0.064 .95 003 -.009 -.068
1980-3 2.3 Q07 07 — -.001 -.005
19804 3.9 013 2 — ~.001 -.008
19811 ER:) 012 2 —_ =007 -~.008
1951-2 15.9 045 AB 002 -.005 -.D36
1981-3 1.7 005 05 —_ =007 -.004
19814 35 011 10 —_ -.D07 -G08
1982-1 3.4 01C .10 — —.001 =007
1982-2 9.5 D26 27 001 —-.003 -022
1982-3 1.8 005 .05 _ =00 —.004
1982-4 3.2 D10 .09 _ -0 -.007
1983-1 3.0 009 .08 —_ —.0a01 -.007
1983-2 6.2 017 A7 oM -.002 ~.015
19683-3 2.0 06 .05 — -.00 -.005
18634 2.8 009 .08 _ ~.001 ~.006
1984-1 2.7 .0D8 .07 _— -.01 =006
1984-2 4.4 012 J12 —_ ~.001 -.0m
1984-3 2.1 006 .05 —_ -.00 —.005
1984-4 2.6 008 .07 _ -.0M -.006
19851 2.5 007 07 — —-.001 —.008
1985-2 3.5 .0p9 09 — -.001 -.009
1985-3 2.1 006 05 —_ -.00M -.005
19854 2.4 007 .6 _— —.001 —.006

— == Number is less than 0.0005.

Based on a comparison -of results of twa fully dynamic simulations of the aggregate dairy sector model. Base scenario uses actual exogenous
data throughout. Alternative scenario increases milk prices by 10 cents per cwt from Its base scenario level in 1980-1 and then returns to its base
scenario levels thereafter except for fully dynamic feedback effects which are allowed throughout the simulation.
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Appendix table 13—Dynamic properties of the aggregate dairy sector
model, impacts resulting from a medium-term
10-cent-per-cwt rise in milk prices’

Year Milk Commercial milk Milk price
and production disappearance

quarter Absolute  Relative Absolute  Relative Absolute  Relative

Mil. Ibs, Percent Mil. Ibs. Percent flewt Percent

15801 0 0 -11.03 ~0.039 0.097 0.760
1980-2 28.6 0.084 —9.68 —-.032 .089 691
1980-3 30.7 095 -5.44 —-.0n .088 .686
19804 34,2 12 —$.10 —-.030 .087 618
19811 38.7 122 1.20 .004 —.012 -.0a3
1981-2 27.5 .078 .83 003 -.008 -.063
1981-3 25.6 078 75 .go2 -.008 —.058
19814 243 078 . ,002 -.007 -.053
198241 24,5 075 . .002 -.007 —.054
1982-2 19.4 .054 . .002 —.006 -.045
19823 18.2 .054 . 002 -.006 -.042
1982-4 17.2 .053 . .002 —.005 ~.038
198231 17.5 .052 K .002 —-.005 -.039
1983-2 15.3 042 . .007 -.005 ~.036
1983-3 14.2 041 . 001 —.004 -.033
19834 13.3 041 . .om -.004 -.030
1984-1 13.6 .040 . Rels]| -.004 -.031
1984-2 13.0 .035 . L01 —.004 -03
1984-3 12.0 .035 . Am -.004 -.028
1984-4 11.3 .034 . .ot1 -.003 -.026
1985-1 11.6 .034 . 001 —.004 -.027
1985-2 11.6 031 . .001 -.004 —.029
1983-3 10.6 030 . 003 —.003 -~.027
19854 10.0 030 . 001 -.003 —.025

Based on a comparison of results of two fully dynamic simulations of the aggregate dairy sector model. Base scenario uses actual exogenous
data throughout. Alternative scenario increases milk prices by 10 cents per cwt from iis base scenario levels during the four quarters of 1980 and
then returns to its base scenario levels thereafter, except for fully dynamic feedback effects which are allowed throughout the simulation.




Appendix table 14—Dynamic praperties of the aggregate dairy sector
model, impacts resulting from a jong-term
16--ent-per-cwt rise in milk prices?

Year Milk Commercial milk mitk price
and production disappearance

quaster Absolute  Relative Absolute  Relative Absolute  Relative

Mil. Ibs. Percent Mil. ibs. Percent Slowt Percent

1980-1 4] o -11.03 ~(.039 0.097 0.760

1980-2 28.6 0.084 —-9.68 -.032 89 B9

1980-3 30.7 085 -9.44 -.031 083 686

19804 342 d12 -9.12 -.030 087 518

195811 38.7 22 -8.73 —.031 086 H05

1981-2 56.4 161 -8.00 —.026 080 602

1981-3 56.6 172 -7.78 —-.025 .GBO 601

19814 5%.0 188 —7.60 -.025 08¢ 571

1982-1 63.9 194 -7.40 - 026 078 563

1982-2 76.6 232 ~6.93 -.023 074 567

1982-3 75.5 223 -6.83 -.022 075

1982-4 77.1 239 -6.78 —.022 074

198341 822 244 —-6.67 -.023 073

1983-2 g 252 ~-$.27 —.020 £70

1283-3 90,2 263 -6.26 -.01% 070

19834 0.7 278 -6.20 - .20 070

1984-1 95.8 284 -5.9% -.020 068

1984-2 106.0 .2B6 -5.65 -.018 066

1984-3 102.6 256 —5.69 -017 067

1984-4 102.7 311 —-5.68 =018 L67

1985-1 108.3 315 -5.47 -.018 065

1985-2 118.5 315 -5.15 -.016 062

1985-3 114.4 324 -5.20 -.015 063 .

198543 113.6 .338 -5.19 -.016 {63 513
‘Based on a comparison of results of two fully dynamic simulations of the aggregate dairy sector model. Base scenario uses actual exogenous

data throughout. Alternative scenario increases milk prices by 10 cente per cwt from its base scenaric levels beginning in 1980-1 and extending

through the end of the simulation, with fully dynamic feedback effects allowed throughout the sirmulation.
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Check out uses of a newly developed model for U.S. agricultural sectors providing gquarterly
forecasts used in impact analysis where alternative scenarios are simulated and compared

with the model’s base forecast.

A Ouartéfly _ .
Forecasting Model fo
Uus. Ag

ricufture

A Quarterly Forecasting Modei for U.S. Agriculture: Subsec-
tor Models for Corn, Wheat, Soybeans, Cattle, Hogs, and
Poultry, by Paul C. Westcott and David B, Hull. TB-1706.
May 1985. 52 pp. $2.00. 5N: 001-019-00390-1.

Provides quarterly forecasts for major agricultural com-
modities used in outlook and policy analysis. This report
presents subsector models for six commodities (corn, wheat,
soybeans, cattle, hogs, and poultry), chosen because of their
importance in cross-commodity linkages within the agricui-
turai sector. Although relatively small, the agriculture model
described here is large enough to help identify links within
the agriculture sector and links with other sectors.

Quarterly equations were estimated for each commodity's
price and major supply utilization components. Eguations for
annual variables, such as planted acreages in the crop subsec
tors and january 1 cow inventories in the cattle subsector,
were estimated in the annual framework. These variables
were then incorporated into the quarterly framework by enter-
ing the annual equation into the modet in the appropriate
quarter each year, while sefting the variable equal 10 zero in
the other quarters.

A Quarterly
~ Model of the
Livestock, Industry -

A Quarterly Model of the Livestock Industry, by Richard P.
Stillman. T8-1711. Dec. 1985. 40 pp. $1.50. SN:
001-015-00414-2,

Provides guanterly forecasts of livestock prices and quantities.
The mode! in this report incorporates both behavioral and
biological equations to project beef, pork, and broiter quan-
tities and prices used by outlook and situation analysts. The
mode! is estimated over the period 1970-81 wsing OLS {or-
dinary feast srares) estimation procedures. The model is also
evaluated for he period 1982-84 to test its performance out-
side the data base. The model’s perfformance was acceptable
given the conditions affecting the livestock sector during the
weriods studied.

This mode! s an advanced livestock model because it incor-
norates cost expectations. Consumers purchase products ac-
cording to their preferences, relative prices, and their in-
comes. Their puschases cause wholesalers and retailers to ad-
just prices to clear the market. Increasing and decreasing
retail price expectations cause marketing agents to adjust their
input price bids to animal producers, The animal producers
then adjust their production according to both their price and
cost expectations,

To order these reports, write to: The Superintendent of Documents, 1.5, Government Printing Office, Washington, D.C. 26402,
Include the title and SN number in your order. For faster service, call GPO's order desk at (202} 783-3238 and charge your pur-
chase to your Visa, MasterCard, Choice, or GPO Deposit Account. Bulk discounts available. Foreign customers, please add 25

percent extra for postage.
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