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estimates was more than 1.5 standard deviations away from the 2SLS estimates, a
. significantly smaller percenfage than was true for any of the ofher estimators.
Fair (1984, p.406) also states that if one takes the view that all models are at
least slightly misspecified and that the standard statistical properties of the
estimators are not valid, then the choice of e)stimator does not make much
difference in terms of better statistical estimates. All authors concluded that
OLS estimates performed as well as or better than other types of estimation methods
which were ﬁnderidentified. The equations discussed in this chapter were estimated
using the OLS estimation technique. Although this procedure yields asymptotically
biased parameters, the use of other estimators was not feasible due to the small
number of observations for some of the variables. The estimated equations are
reported with their coefficient estimates, the t-statistics indicating the level of
significance for hypgthesis testing, the R2 value indicating the ahount of
variabiiity explained, and the Durbin-Watson statistic to evaluate the error
structure. Durbin’s h-statistic is reported for equations which include a lagged

value of the dependent variable as this is a more powerful test for difference

equations.
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The primary sources of data pertaining to CCC management of the dairy price
support program are the Dairy Division of the Economic Research Service (ERS) and
the Agricultural Stabilization and Conservation Service (ASCS).

Information on milk supply and use and beginning commercial and government
stocks of dairy products were obtained from the ERS publications Agricultural

Outlook and Dairy Outlook and Situation Report. The use of ending stocks, rather
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.than beginning stocks, in this study allows other variables to affect these stocks -
ina simultaneoué fashion throughout the time period.

Agricultural Outlook also provides information on the level of CCC removals of
manufactured dairy producfs from the market. The data published in this series |
verifies that CCC removals can be specified residually. The government purchases a
sufficient quantity of manufactured dairy products to support the market price at
the previously announced levels. It should also be noted from the data that CCC
removals and government stocks are not equal. CCC removals are very likely to be
included in ending government stocks, however, the data cannot be reconciled to
specify government stocks residually. This is due to the quantities of dairy
products that are resold by the government to schools, the military and under
special programs. These quantities are not based strictly on demand factors, but
also are affected by political decisions.

Information on CCC expenditures for purchases, storage and handling of
manufactured dairy products and proceeds from sales were provided by the ASCS.
These variables are expressed on a fiscal year basis. It should be noted that the
start of the fiscal year was moved from July 1 to October ! in 1976.

Storage rates for butter, American cheese and nonfat dry milk were also
obtained from the ASCS. 'll"he rates are expressed as cents per cwt per month. As
mentioned in Chapter 3, a ,weightea average of these storage 'rates‘was used in
determining CCC storage costs because of the difficulty in accounting precisely for

the inflows and outflows of stocks during the course of the year.
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- Estimation of Parameters

This section discusses the estimated form of the equations added to the
original model to represent the linkages between the government and dairy sectors.
Any of the model’s original equations which were re-estimated are also discussed.
Table 2 contains a description of the. endogenous and exogenous variable; used in
this chapter.

The equations, along with their coefficients, t-statistics, R2 values,
Durbin-Watson statistics and Durbin’s h-statistics are presented in Table 3.
Equations (4.1) through (4.3) were added to the original model to represent
government involvement in the dairy sector. Equations (4.4) through (4.8) are
equations which were respecified and re-estimated.

Equation (4.1) presents the estimated form of CCC storage costs. Storage
costs were better estimated by muitiplying the lagged value of average government
stocks by the storage rate rather than being estimated as a function of both
variables. Including the level of stocks in period t-1 instead of gtocks in period
t also provided a better statisticél fit. One explanation'for this may be that
average stocks during last period are a gdod indicator of what average stocks will
likely be in the current period. As with any annual model, it is difficult to
accurately account for the variability in stocks levels throughout the year. This
specification shows statistical significance and has a high R2 value.

The coefficients of the variables included in the estimation of CCC purchase
costs, as shown in gquation (4.2), display the theoreti'callylexpected signs and the -
equation as a whole accounts for 90 percent of the variability in purchase costs.

Although the coefficient on the support price is not statistically significant,
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Table 2. List of Endogenous and Exogenous Variables Used

Endogenous variables:

AVGDYCOW - average number of dairy cows

AVGSTKS - average goverment stocks of processed dairy products (milk equivalent)
CCCEXP -~ CCC total expenditures on dairy programs and related costs

CCCNET - CCC net expenditures on dairy price support activities

CCCPC - the cost of CCC purchases of manufactured dairy products

CCCREM - manufactured dairy products removed from the commercial market by the
CCC (milk equivalent)

CCCSC - the storage and handling costs of manufactured dairy products owned by
the CCC

CDI - personal disposable income
CDICAP - per capita disposable income
COMMSTKS - ending commercial stocks of manufacturing grade milk

COMMSUP - total commercial supply of manufactured dairy products
(milk equivalent)

COWMKPROD - domestic milk production on a per cow basis

CRMILK -~ cash receipts ffom dairy marketings

CSLDY - commercial slaughter of dairy cows

DYCOW - breeding stock of dairy cows

EFPMK '— expected average price for all milk

FDISPY - farm operator families’ disposable personal income

FPCOW - average price received by farmers for cows (deflated)

FPFLMK - average price received by farmers for fluidbmilk (deflated)

FPMILK - average price received by farmers for all milk (deflated)

FPMMK - average price received by farmers for manufacturing grade milk (deflated)

FSLALL - farm slaughter of all cows
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Table 2. Continued

FSLBF - farm slaughter of beef cows
FSLDY - farm slaughter of dairy cows
GVSTKS - ending government stocks of manufacturing grade milk

IRCNDLYV -~ real implicit rental cost of non-durables associated with livestock
production

MKPROD - total domestic production of raw milk

| PFEED - price index of feed (deflated)

PFUEL - price index of fuel (deflated)

PMEAT - price index of meat (deflated)

PMK™ - the expected market price for milk

PMK® - the expected price for milk under the dairy price support program

PMPS0 - the extent to which the expected market price for milk exceeds the
expected price under the price support program

PNFOOD -~ price index of non-food items (deflated)

QFDMK. - farm consumption of milk

QFMKCAP - per capita consuniption of fluid milk by other domestic consumers
QFMKODC - consumption of fluid milk by other domestic consumers

QMKTMMK - total quantity of manufacturing grade milk that determines prices
QMMKODC - consumption of manufacturing grade milk by other domestic consumers
REPDY - replacement dairy heifers that enteréd the herd

RPFLMK - retail price index for fluid milk (deflated)

RPMMK -~ retail price index for manufacturing grade milk (deflated)

RSLDY - dairy heifers that entered the herd, but were slaughtered the same
period »

TBILL - real rate of return on 3-month Treasury bonds
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Table 2. Continued

TSLDY - total slaughter of dairy cows

Exogenous variables:
CCCSALES - CCC receipts from sales of dairy products

COMMUSE - commercial disappearance of manufactured dairy products
(milk equivalent)

FPOP - U.S. farm population
GVDON - government donations of agricultural products (deflated)

MARGIN - difference between the prices received by farmers for fluid and
manufacturing grade milk (deflated)

MMK - imports of dairy products (milk equivalent)

ODCPOP - U.S. non-farm population

RATE - weighted average storage rate for manufactured dairy products
SUPPR - milk price support on December 31

TIME - time trend dummy variable (1950=1, 1951=2 ..)

WG° - the weight associated with the expected price of milk under the
price support program

XMK - exports of dairy products (milk equivalent)




Table 3. Estimated Dairy Model Equations

(4.1) CCCSC = 0.150 E 01 +0.255 E -06 (AVGSTKS, | * RATE)
(5.88)
R% = 94 DW = 3.3

(4.2) CCCPC = -0.636 E 02 + 0.522 E -04 CCCREM + 0.194 E 02 SUPPR
(13.9) (0.67)

R™ = .90 DW =19

(4.3) CCCEXP = 0.88 E 01 +0.704 E 01 CCCSC + 0.916 E 00 CCCPC
(5.32) (21.9)

R™ = .99 DW =17

(4.4) COMMSTKS = -0.329 E 07 + 0.186 E 07 EFPMK - 0.19 E 07 PFUEL + 0.56 E -0l QMMKODCt__1
(4.53) (-2.07) (2.18)

+ 0.347 E 08 TBILL
(3.83)
R™ = 84 DW =24

(4.5) DYCOW =0.179 E 03 + 0.102 E 0l DYCOWt_l - 0.164 E 00 TSLDY + 0.302 - E 02 SUPPR/PFEED
(31.4) (-2.48) (3.12) -

R% = 99 DW=10  Dh=27

197



Table 3. Continued

+

(4.6) QFMKODC = 0.263 E 08 + 0.635 E 00 QFMKODC,C._1 - 0.417 E 05 TIME - 0.125 E 07 FPMILK
(7.74) (-2.83) (-3.14)

R™ = .85 DW = 2.0 Dh = 0.0

(4.7) GOVSTKS = -0.117 E 08 + 0.423 E 00 GOVSTKSt_l +0.23 E 07 SUPPR + 0.733 E 00 CCCREM
(5.84) (5.35) (8.84)

R = 95 DW =17  Dh=08

(4.8) FPMMK = 0.133 E 01 + 0.216 E 00 FPMMK

(1.57) =1 a2 (-1.53)
+0.697 E 00 SUPPR
(6.72)
R? = 95 DW=22  Dh=-10

- 0.552 E 08 QMKTMMK - 0.662 E 07 COMMSTKSt_ 1

Note: Coefficients are reported in exponenfial notation, i.e. 0.12 E 04 equals 1200.0

114
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this variable was included to provide a policy linkage with which to affect |
purchase costs in the future.

Total expenditures by the CCC on the dairy price support program are estimaiéd
as a function of storage and handling costs and purchase costs. This variable was
specified as an estimated equation rather than an identity because various
expenditures, such as transportation and administrative costs, were not included as
variables in the equation due to the unavailability of data. As can be seen in
equation (4.3) in Table 3, both of these coefficients are statistically significant
and explain virtually all of the variability in total CCC dairy expenditures.

Romain originally specified commercial stocks as being residually determined
(equation (3.23)). However, the nature of the federal dairy programs shows that
the level of CCC removals is determined residually. The amount removed from the
market is determined by the quantity necessary to support the market price at the
specified level. Therefore, it is not feasible or even theoretically sound to
express the level of commercial stocks in a residual fashion. For this reason, it
was necessary to respecify this equation as the estimated form given in equation
(4.4). This specification allows processors and dealers to base the level of
commercial stocks in the current period on the expected price for all milk, the
price index for fuel, the quantity of manufacturing grade rhilk consumed by other
domestic consumers in the previous period, and the real return on 3-month Treasury
bonds.- The expected average price for all milk is included as an indicator of the
price for manufacturing grade milk. It is reasonable to assume that if the price of
manufacturing grade milk and, therefore, the price of manufactured dairy products
is expected to increase, deaiers and processors would keep more of these stocks on
hand. This theory is supported by the sign and significance of the parameter. The

price index for fuel was included in this specification as a proxy for energy



48
costs, such as refrigeration and transportation of the manufactured dairy products
in stock. This coefficient is statistically significant and has the expected sign.
The quantity of manufacturing grade milk consumed by other domestic consumers is
lagged one period in order to act as an indicator of expected demand for |
manufactured dairy products in the current period. The sign of this parameter
implies that consumption in the previous period positively affects stocks this
period. It is not unreasonable to assume that consumption in-the current period
will be greater or at least the same as that in the previous period. Theory might
suggest a negative sign associated with the coefficient on the 3-month Treasury
bond rate. However, since this rate is only a short-term rate, it is considered as
a leading indicator of interest costs. In this case, the positive sign of this
parameter is acceptable, as commercial stocks would increase during the current
period in anticipation of continuing increases in future interest costs. A lagged
value of the dependent variable might also be expected to be included in the
specification. This variable was included in several regressions with various
combinations of variable_s. However, the coefficient was never found to be
statistically significant and inclusion of this variable did not improve the
statistical fit of the equation.

Romain considered the breeding stock of dairy cows to theoretically be a
function of the prices received for milk and cows, the price index for feed and
replacement dairy heifers (equation (3.15)). However, the final estimated form of
this equation included only the lagged value of the dependent variable and
commercial slaughter of dairy cows. This equation was re-estimated in the form
shown in equation (4.5). This specification also includes a lagged value of the
dependent variable, which is highly significant and contributes a great deal to the

excellent fit of this equation. This formulation uses total slaughter of dairy
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cows rather than commercial slaughter and includes a ratio for the support price of
milk relative to the price of feed as an indicator of output prices relative to
input prices. Both of these parameters are significant and display the
theoretically expected signs.

The quantity of fluid milk consumed by other domestic consumers was originally
specified as an identity (equation (3.20)). The final form of this equation,
however, is an estimated function of the dependent variable lagged one period, a
time trend dummy variable and the U.S. population. This formulation was
respecified, as shown in equation (4.6) of Table 3, to include the average price of
all milk rather than the population since the coefficient of U.S. population was
not statistically significant. The coefficient of the average price of milk is
significant and has the correct sign. This change also improved the fit of the
equation. The quantity of fluid milk consumed during the current period is
positively related to consumption last period and negatively relatéd to the time
trend variable. The negative sign associated with the time trend variable may be
explained by the theory that as the population grows older, people consume less
fluid milk and may also be related to the increased availability of substitute
drink products.

Government stocks of manufacturing grade milk were estimated by Romain in a
residual fashion (equation (3.22)). However, as was pointed out in the discussion
of the data section of this chapter, the level of CCC removals is determined
residually, Determining government stocks reéidually is not supported by the data.
Equation (4.7) presents the estimated form of the government stocks equation. The
current level of government stocks is a function of government stocks in the

previous period, the support price of milk and the level of CCC removals. Each of
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‘these variables is theoretically reaSpnable and their coefficients are
statistically significant and display the correct signs.

The specification of the price received for manufacturing grade milk was
altered slightly to include the support price for milk. The price support
basically provides a floor under the price of manufacturing grade milk, and
therefore, under the price of all milk. As indicated in equation (4.8). the
coefficient’of this variable is highly significant compared to the other parameters
and therefore, is a major factor contributing to the high statistical fit of the
‘equation.

This concludes the presentation of the estimated equatfons which provide the
necessary framework to assess the impact of government intervention in the dairy
sector, as well as the re-estimated equations designed to improve the overall
, 'accuracy of the mqqel. In the following section, the equations presented will be
simulated out of sample in order to examine the ability of these specifications to
accurately reflect costs and expenditures assoéiated with the federal dairy

program.

Validation of Equations

To examine the predictive ability of the equations discussed in the previous
section, it was necessary to simulate outside of the sample period and compare the
estimated values to 'the actual data. In this study, data for 1985 and 1986 were
excluded from the sample period used to estimate the model. Therefore, the
estimated equations can be simulated over the 1985-1986 period for validation

purposes.
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When evaluating simulation models, difficulties arise .in determining how to
test the "goodness" of the model. In the evaluation process, one must decide if
the structural specification of the model is reasonable and whether the
coefficients make sense and indicate the appropriate direction of change. The
model’s evaluation must also depend on the purpose for which the model was built.
According to Pindyck and Rubinfeld (1976), a model designed for forecasting
purposes should have as small a standard error of forecast as possible. In fhe
case of a multi-equation simulation model, the evaluation criteria become more
complicated. Because there are multiple equations, high statistical significance
for some equations may have to be balanced against low statistical significance for
other equations. Pindyck and Rubinfeld (p. 315) state that the model as a whole
having a dynamic structure which is richer than any one of the individual equations
is the most important consideration. Finally, they note that it is possible that
some of the equations will fit the data w‘ell while others will not.

One criterion used to evaluate simulation models is the performance of the
individual variables in a simulation context. One method of testing this
performance is to perform a historical simulation and examine how closely each
endogenous variable tracks its corresponding data series. Another method is to
simulate the equations beyond the estimation period and then evaluate how closely
the equations track the actual values for given years. One measure that is often
used in both instances to ascertain the validity of specified equations is the
root-mean-square percent error (RMSPE), which is defined by Pindyck and Rubinfeld
(p. 316) as:

(49)  RMSPE = (I/T) [ ¥ (¥°, - Y*)/¥*)* 12

where:

Yat = actual value of Y in period t,
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V' = simulated value for Y in period t, and

T = the number of periods in the simulation.

The root-mean-square percent error is a measure of the deviation ‘of the simulated
variable from its actual time path in percentage terms, which corrects for the
magnitude of the variable, as well as the direction of the error.

The RMSPE for the newly specified equations of the dairy sector model are

reported in Table 4. The first category is comprised of the costs associated with

CCC management of the dairy price support program. The RMSPE over the simulation

period is approximately 3 percent for the costs of CCC purchases of manufactured
dairy products. The error for storage and handling costs is nearly twice that for
purchase costs, which is not unexpected since the amount of stocks held during the
year is highly variable. However, the level of this error is still quite low.

The error associated with total expenditures by the CCC for dairy price
support activities is also reported in Table 4. A 17 percent error in forecasting
total expenditures seems quite reasonable considering the fact that various
expenditures, such as as transportation and administrative costs, were not included
in the equation due to the unavailability of data.

The RMSPE is also provided for the stock of dairy cows. An error of 5.5
percent is excellent given the fluctuation of herd size during recent years due to
such programs as the voluntary paid diversion program and the Dairy Termination
Program.,

A summary of the errors associated with ending commercial and government

stocks of manufactured dairy products is also given in Table 4. A forecast error
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Table 4. Validation Results of Selected Variables

CCC Costs RMSPE
Purchases ' 3.23
Storage and Handling 5.91

CCC Total Expenditures on the
Dairy Price Support Program 17.21

Stocks of Dairy Products

Commercial stocks 24.14
Government stocks 16.86
QOther
Domestic Consumption of

Fluid Milk 3.54
Price of Manufacturing Grade Milk 1.64

Stocks of Dairy Cows - 5.49
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of 24 percent for commercial stocks appears quite reasonable since in an annual
model, it is difficult to exactly track stocks, which are continuously fluctuating.
Processors and dealers can sell stocks of dairy products to the CCC for the -
specified support price at any time during the marketing year in order to keep milk
prices from falling. If milk prices increase, dealers and processors can felease
stocks onto the commercial market or decide to keep more stocks in anticipation of
continuing high prices. A forecast error of approximately 17 percent for
government stocks is also reasonable considering the quantities of dairy products
which are resold or donated by the government throughout the year.

The 3.5 percent forecast error associated with consumption of fluid milk by
other domestic consumers assures -that this equation will not induce significant
érror into the other equations which depend upon this variable. The same is true
for the error in the price of manufacturing grade milk. Because the price received
for fluid milk and the average price for all milk are based on the price of
manufacturing grade milk, it is necessary for this error to be as sméll as
possible. This in turn, reduces the error associated with the model as a whole.

All of the errors discussed above are below 25 percent. It would be desirable
to have lower errors for CCC total expenditures and both commercial and government
stocks of dairy products. However, several variations were tried for each of these
equations and the RSMP errors did not improve significantly without affecting the

statistical fit adversely.

Simulation of the Model

The major purpose of estimating the equations described in this study is to

provide a consistent framework within which to evaluate the impact of changes in
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different national bolicy instruments on the dairy sector and other farm sectors,
as well as the general economy. The equations discussed earlier in this chapter
providg the linkages between ;he dairy sectbr and the government sector. Now that
these equations have been estimated and their performance validated, the next sté; '.
is to endogenize them into the COMGEM model and simulate the expanded model
under differing assumptions with‘.'regard to farm policy.
Before alternative policy scenarios can be analyzed, it is necessary to

establish a baseline projection over the simulation period for purposes of
comparison. The important objective in policy analysis is not necessarily the
forecasting ability of each individual variable, but rather the ability of the
entire model to 4project changes in direction and magnitude of variables wheny
policies are changed. Therefore, it is necessary to establish a reasonable baseline
simulation initially. The baséline developed in this study covers the 1986-1989
period, which coincides with the périod covered by the,curre.nt farm bill. Selected
baseline results are presented in Table 5. The baseline assumes a continuation
through 1989 of the relatively high federal budget deficits, coupled with a
monetary policy that holds the rate of inflation in the 2 to 3 percent range
throughout the period. The real rafe of growth in the ,e\conomy is maiﬁtain’ed in the
2 to 4 percent range over the simulation period. Levels of real interest rates
remain in the 3 to 7 percent range throughout the four year period.

~ Farmers fare poorly under continuing high deficits andya.monetary policy which
is sensitive to the rate of inflation. Lio’w levels of inflation keep the cost of
production inputs at a relatively low level while interest expenses remain
relatively constant. Despite the alleviation of cost pressﬁre from the input side,
farm prices remain fairly low and real net farm income improves only slightly over

this period.
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With regard to the dairy sector, reductions in the support price for milk
specified in the 1985 farm bill, are reflected in declining values of stocks of
dairy cows, CCC removals of dairy products, purchase and storage costs, commercial
stocks of manufactured dairy products, milk prices and cash receipts for milk
products over the 1986-1989 period. Consumption of fluid milk by other domestic
consumers increases slightly over this period, most likely due to lower milk prices
and an increase in the birth rate.

Due to the reducti‘ons in crop loan rates and the milk price support -
implemented in the 1985 farm bill, the sum of total direct and indirect
expenditures for farm programs drop slightly over the 1986-1989 period. Total
federal government expenditures to farmers minus the tax revenues received by the
federal government from farm operators defines the farm program deficit, which is a
better indicator of taxpayer outlays for federal farm programs. The farm program
deficit would fall significantly from 1986 to 1988 primarily due to the projected
drop in farm program expenditures. This variable would remain relatively constant

from 1988 through 1989.

Policy Simulation

The baseline simulation is based on the major provisions of the 1985 farm
bill. These provisions includé reductions in the support price for milk each year
from 1986 to 1989, as well as the Dairy Termination Prgogram, in an effort to
alleviate the current production/consumption imbalance. The Dairy Termination
Program has been somewhat effective in reducing stocks of dairy cows, and

therefore, total milk production. However, these variables did not decline
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Table 5. Baseline Projections for Selected Variables, 1986-1989.

1986 1987 1988 1989

Growth in Real GNP ’
(percent) 2.9 3.0 2.3 1.7

Change in GNP Deflator
(percent) 2.5 33 2.6 2.3

Real Rate on 3-Month
Treasury Bills
(percent) 3.4 5.9 7.2 7.2

Real Federal
Budget Deficit
(billion 1967 $) 61.8 42.9 48.1 579

Real Total Federal
Tax Receipts .
(billion 1967 §) 246.0 273.7 284.7 288.3

Real Total Federal
Expenditures
(billion 1967 §) 308.0 316.6 332.8 346.1

Total Direct Plus
Indirect Expenditures
on Farm Programs

(billion §) ' ‘ 26.3 24.6 22.1 24.0
Farrh Program Deficit

(billion $) 15.8 15.5 12.0 139
Real Net Farm Income

(billion 1967 $) 11.7 13.5 15.2 14.7
Total Cash Receipts

from Crops

(billion §) 67.3 53.0 71.8 69.6

Total Cash Receipts
from Livestock
(billion $) 71.8 74.8 70.9 69.9
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Dairy Sector Variables:

CCC Removals of
Dairy Products
(million 1bs.)

CCC Purchase Costs
for Dairy Products
(billion $)

CCC Storage and
Handling Costs for
Dairy Products
(billion $)

CCC Total Expenditures

on Dairy Price Support
(billion $)

CCC Net Expenditures on

Dairy Price Support
(billion $)

Stock of Dairy Cows
(million head)

Domestic Consumption
of Fluid Milk
(million 1bs.)

Commercial Stocks of
Dairy Products
(million 1bs.)

Prices:

Support Price on
December 31
($/cwt)

Farm Price of
Manufactured Milk
($/cwt)

-
o
=)

110.0

2.20

.051

3.09

2.34

10.5

512.0

434.0

11.40

11.52

1987 1988
75.5 58.4
1.38 1.08
046 .030
1.63 1.24
0.90 0.54
10.1 9.8

533.6 545.4

373.2 279.9
11.28 10.60
11.34 12.03

40.0

0.74

.015

0.82

0.14

9.5

555.8

2239

10.10

11.39
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Average Farm Price
for All Milk
($/cwt)

Cash Receipts for Milk
and Milk Products
(billion $)

198 1987 1988 1989
1250 1241 1315 1253
1780 1712 1787  16.84
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énough to sufficiently affect the current over-production situation. This may be
due to the fact that many participants were thbse producers who would most likely
have exited the industry in the next two or three years or producers who culled
older and less productive herds.

This étudy analy’zés the effects of reducing the support price for milk an
additional 25 cents per cwt from the levels specified for 1988 and 1989 in the 1985
farm bill. The support price for milk is determined by the Secretary of
Agriculture and is generally set at a level between 75 percent and 90 percent of '
parity{. The additional reductions discussed in this study do not conflict with
A these specifications. Table 6 summarizes the deviations of the dairy sector =
variables from their baseline simulation values due to the 25 cent per cwt
reduction in the support price for milk. 'It'ié important to recognize that given
the structure of the model, initial policy changes have a dynamic or cumulative
effect over subsequent years when lagged values of the dependent variables are
included in the specification.’

The additional reductions in the price support cause the stock of dairy cows
to decline slightly ﬁiore than in the baseline simulation. . However, these cows are
most likely the least productive cows, as can be seen from the very small effect on
total milk production.

Although milk production is not significantly reduced, CCC removals fall an
additional 0.5 and 3.0 percent during 1988 and 1989 under the simulated
assumptions.  Milk production is based at least in part on the expected price of
milk, which is partially dependent upon the announced support price. As support
levels decline and milk production falls somewhat, the CCC is required to purchase
a smaller quantity in order to support prices at the required level. - As would be

expected, the decrease in removals lowers purchase and storage costs. Storage



Table 6. Percent Deviations from the Baseline Simulation for Selected Dairy-

Sector Variables

Support Price of Milk
Stock of Dairy Cows
Total Milk Production

CCC Removals of
Dairy Products

CCC Purchase Costs
for Dairy Products

CCC Storage and
Handling Costs for
Dairy Products

CCC Total Expenditures
on Dairy Price Support

CCC Net Expenditures
on Dairy Price Support

Domestic Consumption
of Fluid Milk

Farm Price of
Manufactured Milk

Average Farm Price
of All Milk

Cash Réceipts from Milk
and Milk Products

1988 1989
-2.4 -2.5
-0.1 -0.1
-0.03 -0.09
-0.5 -3.0
-0.9 -3.6
0.0 -6.6
-0.8 -3.7
-3.7 -22.3
0.09 0.2
-1.1 2.5
-1.1 -2.2

-1.1

-2.3
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costs are not affected until 1989 due to the fact that this variable is a function -
of lagged rather than current stocks. The reduced costs are reflected in reductions
in both total and net expenditures on the dairy price support program. The fact
that net expenditures are affected more than total expenditures is most likely due )
to increased sales of dairy products by the CCC as market prices decline below the
release level.

The farm price of manufacturing gradé milk, and therefore, the average price
of all milk declines an additional 1 to 2 percent from the baseline values.

Domestic consumption increases slightly more, but cash receipts fall an additional
1 and 2 percent dhring 1988 and 1989 due to the combined effects of lower
production and lower prices.

Table 7 summarizes the deviations of selected macroeconomic variables from
their baseline simulation values. As expected, the major macroeconomic variables
do not reflect any impact from the 25 cents per cwt decline in milk support prices
during 1988 and 1989. If the magnitude of the decline was greater or was sustained
for a longer period of time, we would anticipate that some impact would be seen in
total federal government expenditures and the cost of financing federal government
borrowing. This reaction would certainly be expected if support price levels for
crops were reduced as well as those for milk. Also, if the federal budget deficit
were significantly smaller, it would be more likely to indicate the effect of a
small change in farm program policy. However, since all farm program expenditures
currently account for only 1.5 percent of total government expenditures, it is
unlikely that any significant impact would be indicated.

Total direct plus indirect expenditures on farm programs fell slightly in 1988

and significantly in 1989 when compared to original baseline values. These
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Table 7. Percent Deviations from the Baseline Simulation for Selected
Macroeconomic Variables

1988 1989
Growth in Real GNP 0.0 0.0
Change in GNP Deflator ’ 0.0 0.0
Real Rate on 3-Month
Treasury Bills 0.0 0.0
Real Federal
Budget Deficit ‘ 0.0 0.0
Real Tax Receipts 0.0 0.0
Real Total Expenditures ‘ 0.0 0.0
Total Direct Plus
Indirect Expenditures
on Farm Programs -3.6 -23.3
Farm Program Deficit -6.7 ~-38.0

Real Net Farm Income 0.0 -0.7
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declines are due to reductions in CCC removal costs and associated storage and -
handling costs for purchased milk products. Additionally, indirect costs,
primarily interest expenses associated with government borrowing of funds used to
pay for these programs, fall as the total amount borrowed for farm programs falls..
Tax revenues collected from farmers remain almost constant since farm income remain
virtually unchanged. The farm program-deficit showed relatively significant
declines, especially in 1989 due to reduced expenditures. Real net farm income
declined slightly during the 1988 through 1989 period due to declines in cash
receipts for milk and milk products of 1 percent and 2 percent respectively, while
production expenses remained essentially unchanged.

The policy scenario analyzed in thjs section implies that additional
reductions in the price support for milk are needed in order to start bringing the
current production/consumption imbalance back into line. It can also bé seen that
even small reductions in individual components of the farm program, such as the
price support for milk, can have an impact on the magnitude of federal expenditurés
on farm programs. Small reductions in some price supports can be made without
significantly affecting real net farm income, but reductions in all price supports
would have to be simulated in order té determine the cumulative effect on federal
expenditures and the financial stability of the farm sector. Although federal farm
program costs comprise only a small portion of total government expenditures, the

effects on the farm sector of reducing these expenditures may be quite severe.
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CHAPTER 35
SUMMARY AND CONCLUSIONS

This chapter will present a brief summary of the focus-and objectives of this
study. The résuits obtained and ‘the conclusions reached during the course of this
study are also reported. Proposals for further research which would extend the
findings of this study and provide additional insight into the interaction between -

the dairy sector and government sector are also discussed.

Summary

The initial purpoée of this study was to examine the linkages between the
dairy sector and the government sector and tQ provide a consistent f ramework which
‘.can be used to assess the impact of changes in dairy po_licy'on both the dairy and
government sectqrs, as well as on the ggneral economy. |

A reyiew of the history of dairy programs was presented in Chapter 1. The two
major programs in effect in recent years have bgen the dairy price support program
and Federal milk marketing orders. This study analyzed only the price support
program, while treaﬁng milk marketing orders exogenously. This is due to the
regional nature of marketing oyders which cannot éasily be accounted for. ina
national model. A review of previous studies was discussed in Chapter 2. Most of
these studies addressed dairy policy in a partial equilibriu:m sétting rather than

placing it within the context of both the farm sector and the general economy. The
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incorporation of policy linkages into a macroeconomic model is necessary in or‘der
to fully assess the effects of dairy policy changes.

The primary focus of this study was to specify the linkages between
expenditures within the dairy sector associated with federal farm programs and the
costs to taxpayers of instituting or modifying these programs. The incorporation
of linkages required the specification and estimation of equations which account
for the flow of funds into the dairy sector associated with the CCC commodity
programs, as well as accounting for the costs of storing and handling purchased
‘milk products. Additionally, it was necessary to recognize that a portion of the
CCC removals are resold to schools, the military and other uses under specific
federal programs. Therefore, net expenditures became more important than did total
expenditures for price support operations. A re-examination of other price and
quantity equations was necessary to maintain consistency within the dairy
sub-sector. The theofetical framework of the equations needed to capture
government involvement in the dairy sector, as well as the equations'or‘iginally
specified by Romain, are reported in Chapter 3.

Chapter 4 presents the estimated form of the model equations along with their
coefficients, t-statistics, R2 values, Durbin-Watson statistics and Durbin’s
h-statistics. Validation of the equations and policy simulation are also discussed
in Chapter 4. All of the equations estimated have a root-mean-square percent error
of less than .25 percent. Many of the newly specified equations yielded
root-mean-square percent errors of less than 10 percent, indicating that the
equations performed well in projecting values outside of the estimation period.
This is important for a simulation model as the error in one équation can induce a

compounding effect on many other equations and render a non-converging model.
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After the equations were incorporated into the existing macroeconomic model
(COMGEM), a baseline scenario was obtained for 1986 through 1989. The purpose of
the baseline is to institute a given set of monetary and fiscal policy variables
and observe the results before any changes in farm or other types of policy are
examined. The baseline used for this study assumes a continuation of relatively
high federal deficits combined with a fairiy moderate monetary policy. This
provides for a 1 to 3 percent annual rate of growth in GNP while limiting inflation
to less than 4 percent annually. The baseline values for all variables are used
for comparison purposes after a policy change has been implemented and simulated
for the same 1986-1989 period.

Reducing the support price for milk an additional 25 cents per cwt over the
Ievelslspecified for 1988 and 1989 in the 1985 farm bill was the policy option
chosen for analysis using the newly incorporated linkages. The reduced support
prices showed no change at the macroeconomic level in total federal government
expenditures, the budget deficit, or the Treasury bill interest rates which
indicate the costs of financing expenditures. This result is not unexpected when
one considers that farm program expenditures typically account for less than 2
percent of total federal expenditures. The farm sector does show some impact of
these small policy changes. Cash receipts for milk and milk products declined
slightly, as did the stock of dairy cows and total milk production. The expected
future price of milk fell as the announced support price declined. These price
declines would be expecte_d to induce producers to reduce herd size, especially of
less productive animals,

Costs to the government begin to decline as the CCC is required to remove less
milk products from the market in order to maintain market prices at the support

level. Sales under various government programs remain relatively unchanged and
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storage éosts decline as CCC stocks levels fall. These factors combine to reduce-
CCC net expenditures on dairy programs between 3 percent and 22 percent over the"
1988 through 1989 period.

As net expenditures for dairy programs are reduced, total expenditures on
federal farm programs decline as well, while real net farm income remains virtually
unchanged. The declines in milk production are almost totally offset by
improvement in the average price of milk and reductions in costs to producers.

Although the changes in milk price supports analyzed in the policy simulation
have little impact on total costs to the taxpayers, there is a small reduction in
the costs associated with federal farm programs while real net farm income levels

are maintained within an acceptable range.

Conclusions

The linkages incorporated in the macroeconomic model to acco’uht for the
federal expenditures on dairy programs provide a consistent framework within which
to analyze a variety of policy options. The policy scenario examined in Chapter 4.
demonstrates that changes in policy variables influence decisions within the dairy
sector and the farm sector. Had the policy changes been combined with reductions
in price supports for crops, it is likely that changes would have occurred in some
of the macroeconomic level variables as well. These linkages provide an important
component in finishing the specification of the flow of funds from the federal
government to the farm sector related to federal farm programs, as well as the flow
of funds back to the government from the dairy sector in terms of CCC sales of

dairy products and tax receipts paid by farmers.. The improvement in this portion
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of the model allows for a better accounting for both the direct and indirect costs
associated with federal dairy programs and the ultimate burden borne by U.S.

taxpayers.

Proposals for Further Research

This study idéntified the linkages needed to represent federal government
involvement in the dairy sector. This allows for the assessment of the likely
consequences of various changes in farm policy on all sectors of the U.S. economy.
Time limitétions and unceftainties associated with forecasting macroeconomic
variables in an eléction year prevented simulation beyond 1989 in this study. One
possible suggestion for further research is to simulate the rﬁodel through 1990 or
1991 and examine the effects of conti’nued lower price supports for milk and other
policy scenarios, such as changes in the price supports or loan rates for crops.

Genetic engineering has made it possible to synthetically produce bovine
Somatotropin (bST), a protein occurring naturally in cattle, at commercially
attractive prices. Cows produce more milk at less cost when injected with bST.
Injections of bST during the milking cycle increases milk p;oduction significantly
without any apparent short-term e(f fect on cow health or quality of milk.
Currehtly, research is being conducted on how well bST works and whether it is
harmful to animal health in the long term, however, bST will be commercially
available in 1990. The model presented in this study could be used to analyze the
effects of bST on the dairy sector and the government sector.

This model can also be of further use in determining the direction and
magnitude of changes resulting from policy proposals that entail restrictions on

production or payment limitations before such policies are instituted. This would
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reduce government costs associated with implementing programs which do not
accomplish the intended objectives and allow policy makers to anticipate fully the

impacts of proposed changes in federal farm program policy.
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