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Abstract

This study compares two panel data sets that measutael aapuit at the state-
level in U.S. agriculture. Despite a number of sinitikee between the data sets, such as
the composition of assets, aggregation procedures, andréime, an examination of the
final estimates of capital service flows reveals thay are drastically different for all 48
contiguous states. We examine the methods used to cob&wetpital series for each
data set, consider some important differences in datae®and the types of data used to
construct the capital measures, and outline the maimmgg®ns concerning
depreciation, service lives, interest rates, aggregadimhihe scope of goods included in
each of the data sets. The analysis indicates thatgortant statistic in the index of
capital services in U.S. agriculture is the stock aldings on farms. We conclude that
the primary difference between the measures of capgat in the data sets relates to
differences in estimates of the stock of buildinggasms. Given the apparent
importance of the measure of the stock of buildingbeénaggregate index of capital
services in U.S. agriculture, more research is neexleddure that the measure of the
stock of buildings is accurate and meaningful. Once #ssbeen accomplished there
should be more agreement on an accurate measure tafl sgpvices in U.S. agriculture.
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Introduction

An accurate measure of the annual flow of capital inputsS. agriculture is important
for policy makers and researchers who are interestadricultural production and
productivity. However, data limitations and a myriad auasptions required to
construct such estimates make their calculationcditfand vulnerable to significant
measurement errors. If measurement errors are sgmifiand the capital measures are
used by policy analysts and researchers, they will lr@droneous conclusions about the
structure of agricultural production and the rate of produgtgrowth in agriculture.

The importance of an accurate measure of capitanipirecal studies of agricultural
production and productivity cannot be overstated, yet tsexédie variation among
accepted methods to measure capital for such purposesatestof the flow of capital
services are highly sensitive to the assumptions used winstracting these measures,
and therefore more agreement is needed on the appragsgitmptions to apply when
measuring capital in U.S. agriculture.

The study begins by reviewing a common method of meascaiokgl service
flows and outlines a number of important assumptionsinegjto construct such
measures. Next, we examine two recently constructedsess that measure capital
inputs in U.S. agriculture at the state level. Th& filata set comes from the United
States Department of Agriculture, Economic Researchice@e(USDA - ERS) and
details about the data can be found in Ball, Butault,Neftting (2001). The second data
set is from Acquaye, Alston, and Pardey (2003), which é&vised data set from earlier
work by Craig and Pardey (1996). For the remainder of tiperpae use “USDA” to
refer to the Ball, Butault, and Nehring data, and “AAP” Amquaye, Alston, and Pardey.
We examine the methods used to construct the capitesderieach data set and

compare the resulting estimates. We also considee snportant differences in data
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sources and the types of data used to construct the capaslres, and outline
assumptions concerning depreciation, service lives, intertes, aggregation, and the
scope of goods included in each of the capital seriesaicin data set. Despite a number
of similarities between the data sets, such as thgasition of assets, aggregation
procedures, and time frame, an examination of the fstahates of capital service flows

reveals that they are drastically different fordd@icontiguous states.

A Brief Description of Proceduresfor Calculating Capital Input Indexes
The measurement of capital inputs is problematic forgemeral reasons. The first is
that capital is purchased in one time period and itssusgread over a number of time
periods thereafter. This raises the issue of exaothyrhuch of the initial investment is
used in each time period, which among other things regas®smptions about physical
deterioration, obsolescence, replacement, and durabilltgse assumptions are required
to define the accumulated stock of capital as welhaslow of services from the stock,
which is the relevant measure to be used in studies of gredwe productivity. The
second reason why capital inputs are difficult to measelates to the fact that the
consumer of capital services is also the supplierlyimg that the entire transaction
occurs within the internal accounts of the economic maiing the investment
(Griliches and Jorgenson 1966). Consequently, scant adatevaitable on either the
rental rate of capital or how a capital purchasetisadly used during its service life.

In the case of capital, a measure of the flow ofises must be constructed from
data on the current stock of capital goods, measured sigathynits, or alternatively
from a long time series on investment in capital gooidse first approach, based on
counts of assets, is called the physical inventory methde second approach, based on

investment data, is called the perpetual inventory method.fifh approach is more
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direct but data limitations often make the perpetual irorgnnethod the only available
alternative. A combination of the two methods can leel wghen a geometric rate of
depreciation is assumed for the stock of capital. iBragcomplished using a benchmark
measure of the capital stock (such as a census kribg series on capital investment
thereafter. This type of mixed approach is necessaeynaHong historical series on
capital investment is not available to convert int@stimate of the current stock.

An important note about measuring capital concernsatag(latent) flow of
capital services, which is unobservable to the reseabeltause the data are typically not
available. Consider the example of agricultural mackinédeally we would have data
on the number of machine hours used in production each geriedch class of
machinery, and an hourly rental rate for each classindex of the quantity of machine
services could then be calculated for the differeadsgs of machines with the hourly
rental rates as weights. Since such data are nottlypavailable, a measure of the stock
of machinery is substituted in the indexing procedure un@esigbumption that the flow
of machine services is proportional to the stock of mashjeach additional machine
provides a fixed number of machine hours per period). If tegptionality assumption
is correct, then the observable stock can be usedascarate proxy for the latent
guantity of capital services in the indexing procedure, dinestock and flow will grow
at the same rate when they are in proportion to oothan

The perpetual inventory method can be used to estimatekeostcapital each
period using data on real investment over time. Denotiegervice life of an assét,
and the annual rate of capital depreciatfymhe current stock of capital can be defined

by the following capital accumulation equation:

Kt:It+(1_5)|t—1+(1_5)2|t—2+"'+ (1_5}|t—L (1)



Equation (1) is just the moving sum of current padt investments, truncated according
to the assumed service life of the asset. Passiments are reduced by the annual rate
of depreciation of the asset. In this manner alestamates of the stock of capital for

each class can be estimated.

The rental rate for each class of asset is a fumctf the price of a new asset,

the (assumed) constant rate of depreciation cdiset,d, and the real interest rate;

p = f(R.1.9) (2)
The rental rate estimates serve as weights ingloalation of the index of capital
services. These weights are intended to représemelative marginal products of the
different classes of capital. Many different fuootl forms exist for the rental rate
estimates. See Coen (1975) for a formal derivaiidhe rental rate expression under
different depreciation patterns. The most comnpeciic form for the rental rate
calculation is:

p=R(1,+d). ©

Assuming that there are= 1, 2, ...,N capital classes, a time series of rental rates

for each class of capital can be combined witlne Series of stocks for each class of
capital to form an index of the quantity of capgaftvices. Commonly, a discrete
approximation to a Divisia index, such as a Fidterl index, is used for aggregation.

The Fisher Ideal index of the quantity of capitivicesgk, , fori =1, ... ,N classes of

capitalis:

! We have assumed a constant geometric rate of depreckadioever, many other forms of depreciation
exist and the appropriate depreciation method to use irigar&the topic of an extensive literature. The
only other form of depreciation discussed in this study jeHolic.
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where p,, is the rental rate of capital clas#® periodt, and K , is the stock of capital

classi in periodt. The aggregate rental rate is then calculateshasplicit price index,

N
by dividing the total rental value each peri@,p,,tK” , by the quantity index of service
i=1

flows for that period.

Review of Production Accountsin U.S. Agriculture

A number of statistical databases of inputs anguistin U.S. agriculture have been
constructed over the past 50 years, none of wheel exactly the same methods to
construct their capital input series. Over thergesignificant refinements in data
construction methods have increased the accuraeyasures of capital on U.S. farms.
Some of these improvements include refinementsdexing procedures, the
incorporation of quality changes, utilization adjoents, and the use of disaggregated
data.

The U.S. Department of Agriculture (USDA) publisHeaspeyres indexes of
inputs, outputs, and productivity annuallyGhanges in Farm Production and Efficiency
until the early 1990s. The details of the datastmetion are outlined in Agricultural
Handbook no. 365 (1970). In 1980, an American &gtural Economics Association
(AAEA) task force reviewed the USDA'’s data constiut procedures and
recommended several changes in a publication edhiileasurement of U.S

Agricultural Productivity: A Review of Current Statistics and Proposals for Change.



One of the recommendations of the panel was tabwat the use of discrete
approximations to Divisia indexing procedures,aast of the Laspeyres indexes the
USDA was publishing.

Brown (1978) was the first researcher to comg@lgpfoximate) Divisia indexes
of inputs and outputs in U.S. agricultural prodoiati After the AAEA task force
published its recommendations, a number of reseeschcorporated suggestions from
the task force into the construction of their ovatatbases. Modified data sets were
constructed by Ball (1985) for 1948-79, and by Qlagpavo, and Wade (1986) for 1948-
1983. Craig and Pardey (1996) were the first tote state-level indexes of inputs,
outputs, and productivity in U.S. agriculture, whitey did for the 48 contiguous U.S.
states for 1949-91. Ball, Butault, and NehringQ®20recently finished constructing a
database of U.S. state and national indexes ofsnputputs, and productivity in U.S.
agriculture for 1960-1996. In addition, AcquaydstAn, and Pardey (2001) recently
finished constructing a database of U.S. statenatidnal input, output, and productivity
indexes for 1949-91, which is a modified versioa @raig and Pardey (1996) data set.

Acquaye, Alston, and Pardey (2001) presented larpn@ry comparison of
productivity measures between the AAP and USDA dats for the United States as a
whole, and for the 48 contiguous states. Theytified very large discrepancies
between the two estimates at the level of individtates, though not for the nation as a
whole, and concluded that the main source of diffees was in the measures of inputs
rather than outputs. Further, their analysis ssiggkthat differences in the measures of
capital contributed significantly to the differesde measures of total input use. Our
further work with the two data sets has reinfordetlview that differences in measures
of capital are likely to be the primary sourcelod substantial differences in measures of

productivity between AAP and USDA.



A Comparison of the Capital M easures
In the comparisons that follow, a subset of the Aekid USDA data sets (1960-1991) is
used that represents the years in which the twas#ds overlap. Each data set is
invariant to choice of base period, and both ofitdexes of capital service flows were
standardized with 1960 as the base period. A suynafdahe methods used to construct
each capital series is provided in table 1.
Table 1

The composition of assets included is similar betw#he two series. The capital
service flow series in each data set are Fishel iddexes that use estimates of the
stocks as quantities, and estimates of the remited as prices. The main difference
between the data sets pertains to the estimatitredtock of capital and the rental rate
of capital. Graphs of the indexes of capital ssrv¥iows from each data set for the 48
contiguous states are provided in figures 1-5

Figures 1-5

The AAP capital series is significantly differdrem the USDA series in every
state. One obvious pattern is evident in each@ftSDA measures of capital services.
In every state, capital services increased betWw660 and the early 1980s, and declined
thereafter. This suggests that these measurekiae@ more by national than state-
specific effects. In the remainder of this sectiimexamine some differences in data
construction methods and data sources that coutdungEing the wide discrepancy in

service flow estimates observed between the twe skt.

Value of capital services
The value of capital services (or rental valueimsply the estimate of the aggregate

rental rate for capital multiplied by the corresgimg estimate of the stock each period.
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The rental value for each class of capital is #levant measure to include in the
calculation of the aggregate service flow indestirgates of the rental value of services
from automobiles, non-residential buildings, trast@nd trucks in U.S. agriculture are
provided for each of the data sets in figure 6.

Figure 6

The estimates follow similar patterns in the twtadgets but their values are

significantly different. This is especially truethe case of automobiles, where the AAP
measure of the rental value is twice (or more) tfidhe USDA for the entire sample.
Only the truck and tractor estimates are similarowost of the sample; however, even
these series are different for most of the 1980=xt, we examine the two components of
the rental value more closely. These are the stbchkpital and the rental rate of capital

services.

Socks
The primary difference between the USDA stock daié the AAP stock data is that the
USDA used the perpetual inventory method to calettlae capital stocks and AAP used
a physical inventory method (except in the cadaudtliings which is based on a value
series). Consequently, the USDA stocks are medsoireal dollars and the AAP stocks
are measured in physical units. This makes itadilif to compare the estimates directly.
The estimates of stocks also differ in the treatroédepreciation, the retirement of
capital assets, and the sources of data used.

The USDA used investment data fréimxed Reproducible Tangible Wealth in the

United Sates, 1925-1994 (U.S. Department of Commerce, Bureau of Economialysis



1999) to construct stock estimates using the peapétventory method. AAP used a
variety of data sources including both publicly ialae and unpublished data to estimate
capital stocks in physical units, using a comboranf inventory data and investment
data. The main data sources for the AAP stock nneasire the National Agricultural
Statistics Service (NASS) Census of Agriculture;Rharm and Industrial Equipment

Institute (FIEI); and the USDA — ERS. Both groups otegshers used asseéiqe deflators

from the Bureau of Labor Statistics (BLS).

In addition to differences in data sources, thelstaeasures differ in their
treatment of depreciation. The USDA assumed artwgbie depreciation pattern for
capital assets, which implies an increasing ratkepfeciation over an asset’s life (a
concave pattern). Alternatively, AAP assumed anggtoc depreciation pattern for
durable assets, which implies that assets depea@gptdly in the early years of life and
more slowly in later years (a convex pattern).héiigh the choice of depreciation
pattern differs, each of the methods used to dgtecthe capital stocks has been widely
used and accepted in the literature on the measmteficapitaf Finally, the retirement
of assets differs significantly between the twaoadsts for buildings and tractors, as table
1 indicates. While we do not test the sensitivityhe capital measures to changes in
service lives, this is another possible area afrdgancy between the measures. Graphs
of the stocks of trucks, tractors, automobiles,-residential buildings, combines and
machinery are shown in figure 7.

Figure 7

2 This is true for the national capital input series; h@git is not clear at this time if the same datarse
is used to construct the state-level estimates dkstoc

% An extensive literature exists on the appropria@&inent of depreciation when measuring capital,
including studies by Jorgenson (1996), Hulten and Wycoff (1981), andrRéfisghes, and Nelson
(2977).



The rental rate of capital is typically a functiohthe price of a new unit of
capital, the real interest rate, and the rate pfefgation’ The rental-rate estimates are
used as proxies for the relative marginal prodattke different classes of capital. If the
rental rates do indeed reflect the relative matgnaducts, they will be the appropriate
weights to use when calculating the aggregate indeapital services. A number of
different formulations of the rental rate are pblesi The USDA used a variable real
interest rate and a variable rate of depreciabogstimate asset rental rates. AAP used a
constant real interest rate and a constant ralereciation to estimate asset rental rates.
Obviously, these differences result in differertreates of rental rates and thus different
weights in the final step of the indexing procedure

In general, the choice of weights can have a s@amt impact on any indexing
procedure. However, the weights are not imporfahe different quantities (stocks) in
the index procedure are growing at the same rfad:the quantities (stocks) are growing
at the same rate, the quantity index is invariargny choice of price (rental rate)
weights. Table 2 shows the average annual ratguith of the different stocks for
each data set over 1960-199Table 2 indicates that the average annual groatts of
the different classes of capital in each of thedats are not significantly different from
zero. Only the growth in the stock of automobitestatistically significantly different
from zero at the 5 percent level of significan&nce most of the stocks are growing at a
rate that is not significantly different from zaroeach of the data sets, the importance of
the rental rate weights in the index proceduregigible. Therefore, the different
construction methods and the different sources tesednstruct the rental rate estimates

in each data set are not the cause of the obsdiffecences between the two sets of

* The tax rate is sometimes included in the rental pgisession as well.

® Growth rates are calculated as the natural log afafie of current and lagged stodk(K; /Ki.1).
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indexes of capital services. The differences end#rvice flow indexes must be the result
of differences in the measures of one or more®f&thcks.

Table 2

A Closer Look at the Stock M easures
The previous section indicated that differencethénestimates of capital stocks for one
or more of the different classes of capital arelitedy source of discrepancy between the
USDA and AAP indexes of capital services. Non&hefclasses of capital stocks grew
by much (either positively or negatively) over 8ample period. This is consistent with
the low growth or negative growth of total inputdd.S. agriculture over this period.

Refer again to figure 7, which depicts the différstock estimates for each data
set. While a direct comparison of the magnitudthefmeasures is not possible because
they are measured in different units, we can examifierences in the paths of the
annual estimates of stocks over the sample. A éxi@mination of the different classes
of capital stocks indicates that the stock of nesigential buildings shows the most
variation between the USDA and AAP measures. iBhadso the class of capital with the
largest stock in terms of value. The USDA datacaue that, on average, non-residential
buildings represent approximately 35 percent ofréag value (in 1996 dollars) of all
capital on farms in the United States (excludingl)a The class of non-residential
buildings in the AAP data is also the largest ctafssapital in terms of value of the stock
and the value of the annual service flow.

The prominence of the non-residential buildingessem each data set, coupled
with the fact that significant variation exists\Wween the measures of buildings in the two
data sets, led us to suspect that the primary azudiéferences in the USDA and AAP

indexes of capital services may be differenceséir tmeasures of stocks of non-
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residential buildings. Figure 8 shows the stockuifdings and the index of the quantity
of capital for each data set for the period 1969119The importance of the building
series in the estimates of capital services isrampan figure 8.

Figure 8

The AAP estimates of the stock of non-residemiialdings are based on value
data fromFarm Real Estate, Historical Series Data, 1950-92 (USDA-ERS, Jones and
Canning 1993). The annual values of buildingsis publication are estimates based on
a handful of census knots, and a model of theioalstip between the rate of inflation
and the ratio of the value of land to the valubwfdings. The model of the relationship
between the rate of inflation and changes in bhogidind land values is based on a
theoretical argument by Feldstein (1980), who dastd that land would be a
comparatively good hedge against inflation owinghe differential tax treatment of
current income and capital gains.

The basic idea behind the procedure used to fdrdeasalue of buildings is that
the rate of inflation can be used to partition datahe value of real estate (land and
buildings)® Jones and Canning (1993, p. 2) wrote,

The basic premise is that heightened inflationapeetations by investors

will cause the stock of land (which is in relativéiked supply) to gain in

value relative to the stock of buildings. The melaestic supply of

building materials precludes the same rate of mgldalue inflation as

that of land. Thus, land should gain in valuetredato buildings in

periods of accelerated inflation, and fall in vate&ative to buildings
during declines in inflationary expectations.

The ratio of the value of land to the value of Bimgs was regressed against the
rate of inflation and the rate of inflation squafeda sample of seven census knots,

1921, 1926, 1931, 1941, 1971, 1980, and 1989.mEstn was by restricted least

® Additional details of the procedure used to calculate buildihges are available in Canning (1992).
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squares with no intercept term to preserve degreeedom. The resulting parameter
estimates were then used to forecast the ratioeovalue of land to the value of buildings
for all years between 1950 and 1992 except theusdasot years of 1971, 1980, and
1989. Figure 9 shows the estimate(B] series for U.S. agriculture for the period 1960-
1991. The forecast of building values is simply thal estate value series (land and
buildings) multiplied by the inverse of thie/B) forecasts.
Figure 9

This procedure for forecasting building valuesuspect for a number of obvious
reasons including the simplicity of the model almel $mall sample size used in
estimation. Moreover, other information calls Wigole concept into question: the
Feldstein hypothesis was tested directly by Alfi#86) and Burt (1986), both of whom
concluded that increases in inflation did not hédneshypothesized positive effect on the
real value of farm land. In addition, it is important to recall that wesdrying to
measure the quantity of buildings. New investneuildings might depend on the rate
of inflation, but the use of existing buildings siebnot. Hence, it is probably a bad idea
to use inflation to forecast the value of buildings a measure the stock of buildings used
in production on U.S. farms each year. A moreibénspproach might be to measure
the value of buildings as a constant share of &hgevof real estate, which might be a
better proxy to the actual stock of building usegroduction.

The USDA estimate of the stock of non-residenitaldings is based on
investment data from the U.S. Department of ComeyéBareau of Economic Analysis

(BEA). The series shows a steady gradual incriease1960 to 1982, and a steady

" Subsequent work has yielded a mixture of results on this.isBor instance, see Falk (1991) who found
some evidence of short-run speculative bubbles but nerlongelationship between inflation and real land
values; and Just and Miranowski (1993) who found a real efféaflation — but did so by construction
and erroneously.
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gradual decrease from 1982 until 1991. The sartterpas apparent in most states and
this result does not seem plausible. One poss#aigon why each state is exhibiting the
same pattern of capital input is that some natidagd were used in calculating the state
measures, and the national influences are domgatinh of the state-level series. We
are currently working on uncovering more detailsuglihe estimates of the stock of
building used by each group of researchers. Metaild about the buildings data and
some additional conclusions about the appropri@asore of the stock of buildings to

include in a capital service flow index will be peged by the time of the conference.

Conclusion

This study has reviewed common methods used tonofkzasures of capital, intended to
represent an annual flow of services. A carefalneixation of two data sets that measure
capital services in U.S agriculture for the 48 @utus states has revealed that the
measure of the stock of buildings is importantia talculation of the index of capital
service flows, and that differences in this indexthe likely cause of large differences
between the indexes of capital services in thedata sets. Given the apparent
importance of the measure of the stock of buildimgée aggregate index of capital
services in U.S. agriculture, more research is eg¢d ensure that the measure of the
stock of buildings is accurate and meaningful. ©tiis has been accomplished there
should be more agreement on an accurate measoapitd| services in U.S. agriculture.
We are currently examining the building series freech data set in more detail, and

additional details will be ready by the time of tanference.
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Table 1: A Comparison of the Capital Service Flowagures

Comparison of capital

AAP (Sample period 1949-

USDA (Sample period 1960-

service flow measures 1991) 1996)
Automobiles, trucks, tractors,
combines, Automobiles, motor trucks,

Composition

mowers/conditioners,
pickers/balers, non-residential

buildings, and biological capital (of crops and livestock).

(breeding cows, chickens,

ewes, milking cows, and sows).

tractors, other machinery, non-
residential buildings, inventorie

Depreciation (0)
L = service life of asset

Declining balance with a
geometric rate of
depreciationd , for equipment
and buildings. See rates in the
cell below. Depreciation rates
are either estimated from ‘blue
book’ price data or taken from
USDA estimates.

Hyperbolic decline in
productive efficiency of
buildings and equipment. The
relative efficiency of an asset
years old is

d, =(L-t)/(L-pBt) with =
0.5 for equipment3=0.75 for
buildings, andf =1 (one-hoss
shay) for inventories.

[%2)

ServiceLives (L)

Satisfies the relationship
(1-9)- = 0.1 for the assumed
depreciation rates.

Class o L
Automobiles  0.22 9
Buildings 0.05 45
Combines 0.14 15
Forage eq. 0.10 22
Tractors 0.12 18
Trucks 0.21 10
Biological 0.00 1

Normally distributed around a
mean service life (by class). S¢
text for reference to data.

Class L
Automobiles Na
Buildings 38
Inventories 1
Machinery 14
Tractors 9
Trucks 9

Na = not available

2e

Interest rate (r)

r = 0.04 for all capital classes
and all time periods.

Annual rates are calculated as
the nominal yield on Moody’s
BAA corporate bonds minus th
rate of inflation.

Aggregation

Fisher indexes. Prices are the
user cost of capital estimates,
and quantities are the

productive stock estimates.

Fisher indexes. Prices are the
user cost of capital estimates,
and quantities are the producti
stock estimates.
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Table 2: Average Annual Growth in Capital Stockd#60-1991

Average Annual Growth Rate

Capital Class AAP USDA
Automobiles -0.0216 -0.0428
(0.0060) (0.0047)

Buildings -0.0004 0.0061
(0.0146) (0.0030)

Combines 0.0083 0.0000
(0.0097) (0.0061)

Tractors -0.0022 -0.0051
(0.0072) (0.0099)

Trucks 0.0001 0.0113
(0.0033) (0.0069)
Inventories 0.0070
(0.0081)

Note: Standard errors in parentheses.
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Figure 1.The USDA and AARNndexes of Capital Service Flows for the Mountand a

Pacific Regions, 1960-1991 (1960=1)
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Figure 2: The USDA and AAP Indexes of Capital Seewlows for the Northern Plains,

Southern Plains, and Delta Regions, 1960-1991 @B60
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Figure 3: The USDA and AARmdexes of Capital Service Flows for the Apalactaad

Southeast Regions, 1960-1991 (1960=1)
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Figure 4. The USDA and AAP Indexes of Capital Sexlows for the Corn Belt and

Lake States Regions, 1960-1991 (1960=1)
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Figure 5: The USDA and AARdexes of Capital Service Flows for the Northeast

Region, 1960-1991 (1960=1)
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Figure 6: The Annual Rental Value of Capital Seegiin U.S. Agriculture 1960-1991

(therental rate multiplied by the stock)

Thousands of Dollars

Thousands of Dollars

2000000 P
1500000 \ -

1000000

500000,“‘*-\_______———-___\\‘/"‘,,//N'/—"\\\“\\\\\‘

6000000
5000000
4000000
3000000
2000000

1000000

Rental value of automobiles in U.S. agriculture 1960-1991

L

— USDA --- AAP

Value of tractor services in the U.S. 1960-1991

T E o A e %

— USDA --- AAP

Thousands of Dollars

Rental value of buildings in U.S. agriculture 1965891
1400000

120000004
100000004
80000004
6000000,
40000004
2000000;
0

60 65 70
— USDA --- AAP

Rental value of trucks in U.S. agriculture 1960-1991

3500000

3000000

2500000

2000000

15000001

Thousands of Dollars

10000004

500000

0

T E o E e b

— USDA --- AAP

24



Figure 7: The Stock of Physical Capital in U.S.riéglture 1960-1991
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Figure 8: The Stock of Buildings and Index of Cap#&ervices in U.S. Agriculture for

each Data Set, 1960-1991
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Figure 9: The Forecasted Ratio of Land Value tdd#ug Value 1960-1991

The ratio of land value to building value
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