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ABSTRACT

A ld-equation recursive model is developed for (1) flue-cured acreage,
{2) burley acreage, {3) flue-cured leaf price, (4} burley leaf price, (5) cig~
arette price linkage, and {6) consumer demand for cigarettes. These behavioral
egquations are tied together intc a system by a set of identities encompassing
certain technical and marketing characteristics of the tobacco economy. The
coefficients of the behavioral equations are estimated using time-~series data
for 1954-72. The methods of principal compounents regression and mixed esti-
mation are used te overcome multicollinearity. The reduced form of the system
is derived and the impact multipliers are calculated. The multipliers are
used to illustrate the effects of (1) a 6.5-cent-per-pound increase in the
support rate for flue-cutwd tobacce, (2} a 30-million-pound increase in the

quota for burley, and {3) a l-cent—-per-pack increase in Federal and State
cigaretlte taxes.

Key Words: Flue-cured, burley, recursive model, multipliers.
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FOREWORD

In the Iate 1960's, we became concerned over the nature of impending human
resource adjustments in the flue~cured tobacco region. This concern led to
a study in 1969 by the Economic Research Service which outlined the complex
nature of the problem and recommended additional research to determine the
magnitude and specific characteristics of the problem. Im 1972 we began a
research program addressing human resouvce adjustment problems expected to
accompany changes in the flue~cured tobacco industry. This included analyses
of anticipated changes in the production, marketing, and processing segments
of the industry, and an analysis of alternative rural development strategies
that might be used to abate any adverse effects of the expected adjustments
an rural people and their communities.

This study is one of a series of interdependent analyses that are part
of this research program. The studies are being conducted by the Economic
Research Service, North Carolina State University, and the U.S. Department of
Labor. As an integrated cooperative effort it provides for a comprehensive
analysis of the many facets of the problem and permits a much more efficient
use of research resources. It is anticipated that upon completion of the
analyses, sufficient knowledge will be available to evaluate alternative
development strategies for the flue~cured tobacco region. The research is
unique in that it- main objective is to provide a knowledge base for guiding
policy and program decisions on emarging adjustments rather than addressing
postadjustment problems.

A
Quentin M. West
Administrator

Economic Research Service
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SUMMARY

To analyze the impact of potential policy and technological changes, an
econometric model of the U.S. tobacco economy has been constructed. This model
takes into account currant trends in production, processing, and consumption
of tobacco and cigarettes. It also reflects the strong impact of allotments
in influencing acreage, and of price support level in maintaining a floor under
auction market prices. Effects of three potential policy changes are analyzed:

{1) A possible 6.5-cent-per-pound rise in the support rate for flue-cured
tobacco is estimated to lead to an increase of 8.3 cents per pound in the
auction market price of flue-cured tohacco. The higher price of tobacco is
expected to be reflected in a rise of 0.38 percentage peint in the real con-
sumer price index of tobacco products, a decline of 13 cigarettes in per capita
cigarette use, a decrease of 1.82 million pounds in use of flue-cured tobacco
in cigarette manufacturing, and a drop of 1.74 billion cigarettes in cigarette
production.

(2) A possible increase in burley quota of 30 million pounds is estimated
to lead to an increase in burley acreage of 12,760 acres, an increase in leaf
production of 31.12 million pounds, and a rise in yearend inventory of 31.04

million pounds.

{3) A possible l-cent-per-pack increase in Federal and State cigarette
taxes is expected to lead to an increase of 2.19 peints in the real consumer
price index of tobacco products, a decline in per capita cigarette consumption
of 72 cigarettes, and a decrease in cigarvette production of 9.95 billion cig-
arettes.




DYNAMICS OF THE U.S. TOBACCO ECONOMY

by

Jitendar S. Mann
Agricultural Economist
National Economic Analysis Division

INTRODUCTION

Public concern about the effects of smoking on health, and changes in
cigarette advertising policy are critical factors which may modify the demand
for tobacco products. Although total demand for cigarettes is rising, the
rate of increase has slowed down. Tobacco production, distribution, and manu-
facturing processes are faced with several potential technological innovations,
(See (29) for an excellent discussion of these factors in the flue-cured
1ndustry )1/ The cultivation of flue-cured tobaccce is being mechanized. To-
bacco substitutes are being considered for use in cigarette manufacturing.
"hese factors, combined with govermment policy programs aimed at controlling
the supply and supporting the price of certain types of tobacco, are the
major features of the dynamics of ¥.5. tobacco markets.

Flue-cured and burley tobacco account for 90 percent of total tobacco
production in the United States. These two types of tobacco, along with small
quantities of Maryland and imported oriental types, are used in the manufacture
of cigarettes. Flue-cured tobacco is grown mainly in Virginia, North Carolina,
South Carolina, Georgia, and Florida. Burley is produced principally in Ken-
tucky, Tennessee, Ohio, Indiana, West Virgimia, Virginia, North Carolima, and
Missouri. After harvesting, the tobacco is cured, a process which involwves
drying by the application of regulated heat for flue-cured and by circulation
of air for burley. The cured tobacco is moved te the auction market for sale.
There it is purchased by representatives of manufacturers or dealers, or if it
is eligible for price support and the bid is not high enough, it is taken by
a cooperative association. In either case it is put into storage after redrying
andfor stemming. Tobacco is aged before it is used to manufacture cigarettes
and other products.2/ How tobacco moves from farm to retail outlets is shown
in the industry flow chart in figure 1.

Marketing quotas and price supports are the two main features of govern-
ment policy regulating tobacco supply. A national marketing quota for each

1/ Underlined numbers in parentheses refer to the Literature Cited, p.33 .
2! For a discussion of the various phases of the tobacco economy--cultivation,
harvesting, curing, marketing, storage, and manufacturing--see (28).
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type of tobacco is proclaimed for 3 years, and the quota for each year is
announced annually. Acreage allotments are used to implement the marketing
quota for flue-cured tobacco. The burley program is now entirely on a poundage
quota. These quotas have to be approved by the producerz inm a referendum

every 3 years. A national quota is proclaimed if the tur =i supply exceeds the
reserve supply. The reserve supply is the normal supply plus 5 percent to

neet domestic and foreign demand in years of drought, flood, and other adverse
conditions. WNormal supply is the normal year's domestic consumption and exports
(average domestic consumption and exports for the last 10 marketing years ad-
justed for trends) plus 175 percent of a normal year's domestic consumption

and 65 percent of 2 normal year's export as an allowance for a normal carryover.

For those years in which the marketing quota has not been disapprcved by
the producers, the support level is determined by adjusting the 1959 support
price upward or downward in proportion to a change in a 3-year moving average
of the parity index. If the marketing quota is disapproved hy the producers,
no price support is available for that year. Both gquotas and price support
were effective for flue—cured and burley tobacco during the period 1954-72
studied hera,

An econometric model of the U.S. tobacco economy has been constructed in
order to study the effects of potential policy and technological changes. The
model includes six behavioral equations: (1) flue-cured acreage, (2) burley
acreage, (3) flue-cured leaf price, (4} burley leaf price, (5) cigarette price
linkage, and (6) consumer demand for cigarettes. These behavioral equations
are tied into the system by a set of jdentities describing certain technical
and marketing characteristics of the tobacco economy. This is a recursive
model based on amnual data and will be useful in studying structural changes
in the tobacco economy.3/

THE HARKET AND THE MODEL

The important features of the tobacco market are: (i} the joint input of
flue-cured and burley tobacce for the manufacture of cigarettes, (2) the
multiple sources of demand (domestic and foreign) for tobacco and cigurettes,
and {3) the derived nature of demand for tobacco originating from tobacco
products, particularly cigarettes.

Flue-cured and burley tobacco are used, along with Maryland tobacco and
some imported oriental tobacco, in the manufacture of bigaxettes. The various
types of tobacco are blended to give the cigarettes the desired amcunt of
flavor and smoking properties. The ratio of flue-cured to burley per 1,000
cigarettes declined from 1.65 in 1954-56 to 1.35 in 1969-71.

The newly produced tobacco, after being sold in the auction warehouses,
goes into storage for aging. The current demand is met from old stocks, The
multiple outlets for tobacco demand are cigarette manufacturing, other tobacco
products, and exports. Similarly, the demaud for cigarettes is for domestic
consumption or for export.

A simplified model of the flue-cured and cigarette markets is shown in
figure 2. (The figure can be applied equally well to the burley market).

3/ For a discussion of the problem of seascnality, see Braden 2).
2
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A SIMPLIFIED MODEL OF FLUE—CURED TOBACCO AND CIGARETTE MARKETS
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This graphic model sets up a broad economic framework for a statistical model.
In the top section, there are two components of cigarette demand, domestic

and export. Their horizontal summation gives the intal cigarette demand.

This is transferred to the middle section by a suitable change in the X-axis
scale. By subtracting the marketing, manufacturing, and tax margin, the
derived demand for leaf is obtaimed. To this, export and inventory leaf
demands are added to obtain total leaf demand. Since the market price for
leaf cannot fall below the support price, the demand curve has a horizontal
range. The demand for inventory is shown here as net demand in terms of change
in stocks. This is in contrast to the usual practice of adding the carryover
to production to obtain supply, which is used in the following empirical
analysis. (The demand for leaf for other tobacco products has been ignored in
this discussion.) The supply function gives the response of acreage to price
subject to the limit of allotments. The acreage is easily converted to pro-
duction and intersects with demand. The resulting price allocates the avail-
able quantities to net inventory demand, exports, and manufacturing demand.
The leaf price with added margins, in the form of cigarette retail price,
allocates the cigarette demand. The current leaf price, along with allotments
for the next year, starts another round of supply response, and the process
goes on in a dynamic fashion.

The chain of causatjon which underlies the model may be visualized as
foellows:

Acreage—-Leaf production—Auction leaf price--Cigarette price--
Cigarette demand--Cigarette production--Tobacco cigarette use--—
Tobacco yearend inventory

This caunsal sequence underpins the recursive model discussed in this study.
VARIABLES AND THE MODEL

The following 14 variables are treated as endogenous in the system. They
are recarsively determined in a system of 14 equations by the predetermined
variables included in the system. The dividing line between endogenous and
predetermined variables is arbitrary and changes as the scope of research
expands. For example, behavioral equations can be developed for tobacco and
cigarette exports, and these variables will move from predetermined to the
exogenous group.4/

AF, Acreage of flue-cured tobacco (1,000 acres)
ABy Acreage of burley tobacco (1,000 acres)

PF, Average price per pound to growers, flue-cured (cents per
pound)

PB, Average price per pound to growers, burley (cents per pound)

QPF, Production of flue—cured tobacco (millior pounds)

QPB; = Production of burley (million pounds)

4/ The actual values of the endogenous variables and sources of data are
given in tables 4, 5, and 6.




ac,

Qe

PC,

QcP,

Yearend inventory, flue-cured (miilion pounds)
Yearend inventory, burley {(million pounds)

Flue~cured tobacco used in cigarette manufacturing (million
pounds)

Burley tobacco used in cigarette manufacturing (million
pounds)

Per capita cigarette consumption (in terms of population 18
yvears old apd over)

Total domestic cigarette consumption (billious)

Consumer price index for tobacco products, deflated by
the consumer price index (1967=100)

Production of cigarettes (billions)

The following variables are included as predetermined in the present
analysis. These variables include policy, technology, and other outside

factors affecting

ALF,

ALBt

t

t

t
QF e
QB,
XF

o

XBy

OD¥,

0DB,

5/ The observed
given in appendix

the tobacco economy.5/

Acreage allotted, flue-cured (1,000 acres)

Acres allotted, burley (1,000 acres)

Poundage quota, burley (million pounds) (Since 19571 the burley
program has been based entirely on poundage. Therefore,

starting with 1871, this variable is included and ALB is set
equal to zero.)

Support price,.flue-cured (cents per pound)

Support price, burley {cents per pound)

Parcent of total flue-cured crop which is choice, fine, and
good quality

Percent of burley crop which is choice, fine, and good
quality

Export of flue-cured tobacco {million pounds)

Export of burley tobacco {(million pounds)

Flue-cured used for other products {(million pounds)
Burley tobacco used for other products (miilion pounds)

values of predetermined varizbles and sources of data are
table 12.




Percent of cigarettes filter-tipped (this embodies the
impact of health scare)

Iy Per capita disposable income at 1958 dollars

QCXe Quantity of cigarettes exported (billions)
TX, = Federal and State cigarette taxes (cents per pack)

The following multiplicative factors are used to make the units in various
markets comparable. Values for these factors for each year can be inserted in
the system and will satisfy the necessary market-clearing conditions. To cal-
culate the predicted values of the endogenous variables, the actral value of
these multipiicative factors for each of the years 1954-72 was used. However,
to calculate the reduced form and the multipliers, the average values for the
most recént 3-year period, 1970-72, were used.

YF Yield per acre, flue-cured (1,000 pounds)

¥B Yield per acre, burley (1,000 pounds)

F Pounds of fiue-cured tobacco used per 1,000 cigarettes
B Pounds of burley tobacco used per 1,000 cigarettes

P Population 18 vears and over (billion)

The importance of the above rates in the tobacco economy should be noted.
Given the per capita cigarettes consumed, the adult population is the major
source of increase in demand for cigarettes. Although the variable included
in this analysis is the total population 18 years and older, some research
has been done on the actual smoking population (21 and 25). The trends im
yield per acre and leaf use by domestic manufacturers per 1,000 cigarettes
(see table 1) are two very important factors in the technelogy of tobacco
cultivation and use. To the extent that increase in average yield was in
response to restrictions through quotas and allotments, there may be a case
for treating yield as endogenous. This point has not been pursued in the
present study. (See, however, Johnson (12), which includes a behavioral
equation for average yield for burley.) It has been argued that the tobaccn
programs encouraged the adoption of yield-increasing practices. These practices,
particularly for flue-cured tobacco, were respdénsible for deterioration of the
quality of tobacco raised. (See Darkis (4), for this line of reasoning.)

The decline in the use of leaf per 1,000 cigarettes is the result of
emergence of filter-tipped cigarettes, homogenization, freeze-drying, and
other technological innovations in cigarette manufacturing. Moreover, recently
the average weight of cigarettes has been declining and various tobacco-substi-
tutes are being considered for use in cigarette manufacturing. Cigarettes
containing 10~25 percent synthetic material are considered a distinct
poasibility, 6/

6/ See (27}, TS-145, Sept. 1973, pp. 34-35.




Table l1--Flue-cured and burley tobacco: Yields per acre and cigarette
use per 1,000 cigarettes, 1954-72

Yield per acre :Leaf use per 1,000 cigarettes
Year 1/ : : :
- . Flue~cured , Burley . Flue-cured . Burley

Pounds

1954..........0 1,261 1,586
: 1,497 1,513

1,625 1,635

1,471 1,592

1,691 1,567

1,555 1,669

1,808 1,639
1,801 1,820
1,930 1,993
1,975 2,231
2,211 2,022
1,883 2,116

1,825 2,437
2, 048 2,274
1,868 2,372
1,825 2,488
2, 042 2,590
2,050 2,213

1972 00evnens. 1,870 2,547 1.03

1/ Crop year beginning July 1 for flue-cured, and October 1
burley.
Source: (26).

Data for 1954-72 are used in the following analysis. All dates on tobacco
are on a farm-sales-weight baslis. Data for flue-cured tobacco are for the
crop year beginning July 1; fer burley, the crop year starting October 1; and
for cigarettes, the calendar year.

Following is a summary of the model in symbolic form:

1. Flue-cured acreage: (AFt; AFt—l, PFt_1’ ALF )

2. Flue-cured production: QPFy = YF x AF¢
Flue-cured auction price: (PFy QPFy; SFp_1, SPFy, QF¢)
Burley acreage: (ABg; ABr—3, PBy_p ALBy PQB)
Burley production: PQBt = YB x AB¢

Burley auction price: (PBt, QPB,; SBtﬁl, SPBy  QBy)

8




Cigarette price linkage: (PCt, PFy PBe; TXy)
Per capita cigarette demand: (QC¢, PCy; QCr-1, Iy, FLy)
Total cigarette demand: QCC¢ = P x QC¢
Cigarette market clearing: QCP, = QCCy + QCX¢
Flue-cured cigarette use: DFy = F x QCPyt
Burley cigarette use: DBt = B x QCPt
Flue-cured market clearing identity:
SFy = QPFy + SFg_j - DF, - XF, - ODT,
Burley market clearing identity:

8By = QPB, + SBy.j - DB, - XBy — ODB,

ESTIMATES

The model consists of six behavioral equations and eight technological
and market clearing identities. The system brings together the forces of
Government policy, technological factors, market mechanism, and consumer
decisionmaking. The system is recursive; that is, the matrix of the coeffic-
ients of endogenous variables is triangular. If, in addition, it is assumed
that the disturbances have a variance-covariance matrix which is diagonal,
the system is identified (Johnston 13, section 12.4) and can be estimated
by ordinary least squares (Wold 33).

Some estimated equations include lagged value of the endogencus variable
as a regressor. The use of the traditional Durbin-Watson statistics in this
case is not recommended. (See Durbin and Watson 6 and Nerlove and Wallis 19).
Recently, Durbin has developed a test for least-squares regressions including
lagged dependent variables (5). The test statistic recommended is

- pu i

l“HO{bl)

where a = 1 - 1/2 d, and d is the Durbin-Watson statistic. 9 {(b1) is the
estimate of variance of the coefficient of lagged dependent variable given
by the least-squares analysis and n is the sample size. This is tested as
a standard normal deviate. In the following analysis, this test statistic
is given where appropriate.

The estimated model is discussed below. The estimates are made from data
for 1954~72 by ordinary least squares. The values in parentheses under the
coefficients are the t-values of the coefficients. The squared multiple cor-
relation has been corrected for degrees of freedom.




Flue-~cured tobacco was subject to allotments. The acreage allotments are
used as an instrument for implementing marketing quota. In recent years the
basic acreage quota has been adjusted for undermarketing and overmarketing
the previous year. This is called the "effective” quota. Burley tobacco
was under acreage allotments up to 1970. Starting with 1971 the burley pro-
gram was changed completely to poundage. Price supports were available for
both flue-cured and burley tobacce during the period studied. The model takes
these policy instruments into account. The acreage equations are cobweb type.
The acreage is a function of a lagged acreage, lagged price, and acreage
allotted (and poundage quota for burley tobacceo)}.

(1) AF, = -96.49457 + 0.04779 AF,_y + 0.12126 PF_4

(0.63249) +0.12980)
+1.03122 ALFt
(13.44588)
R? = 0.985
h = 1.966
-149.23199 + 0.24779 AB._
(2.64881)
+1.11946PBy .1 + 0.98670ALBy + 0.42539PQB,
(1.78813) (14.37724) (12.69128)
R? = 0.982
h = 0.477

In each case the variables included explain over 98 percent of the vari-
ation in acreage. The signs of the coefficients are also correct. The lagged
value of acreage accounts for the longrun trend. The price for the previous
year represents average revenue in the recent past.7/ The effectiveness of the

acreage allotted is indicated by the high t values.

The cobweb nature of the acreage equations can be demonstrated better by
rewriting as

A AFy = ~96.49457 — 0.95221AFy_q

+0.121262F, ¢ + 1.31224LF,

A ABy = -149.23199 - 0.75221ABt_i + 1.11946PBt_

1
+0.98760ALB, + 0.42539PQBy_]

7/ For a different concept of average revenue (per acre), see Vernon, et al.(32).

10




The inverse relationship between level of acreage and change in acreage may be
noted. Attention is called to the special use of A operator. 1In the literature
on difference equations, A is changed from t to t+l. Here it denotes change
from t-1 to L.

A note of caution about the flue-cured equation is also in order. A high
degree of multicollinearity among the independent variables was observed.
Therefore, the coefficients given above are not very reliable as far as their
relative magnitude is concerned. However, this equation can be used for fore-
casting as long as the intercorrelations do mot change during the forecast
period. TFor policy analysis, a different regression based on principal com-
ponents is given on page 16.8/

For some purposes the excess of allotments over acreage is of interest.
The allotments set a limit to the acres harvested. Therefore, the deviation
of acreage from this limit may be deemed as a variable of interest. The values
obtained by subtracting the observed and the estimated values of acreage from
allotments9/are given in table 2.

For each year, the production is obtained by multiplying the acreage by
average yield.

(3) QPF, = YF x AF,
(4) QPB, = YB x AB

The price equations represent the process of price formation in the auction
markets. The supply consisting of production from the current year's crop is
inelastic and must be sold because the farmer has very limited storage facili-
ties. However, at the same time, the auction price has to be more than the
support rate. On the side of the buyers, the size of the existing stocks, to
which the current purchases are to be added, is a potential factor in deter-
mining the price bid.

8/ Johnson (12)and Vernon, et al. (32)previously made attempts to study
acreage response indirectly by analyzing underplanting (allotment less acreage) .
Glenn Johnson set up a system of simultaneocus equations for underplantings,
acreage, and auction market price for burley for 1933-50. He explained under-
plantings in terms of lagged price, lagged value of underplanting, and penalty
for overplanting. Vernon, et al., studying underplanting for flue-cured tobacco
as part of a simulation model, used estimated relationships for 1910-30 to
generate the "free market" acreage for 1949-66. The underplantings are ex-
plained in terms of the excess of "free market" acres over allotments. Without
making any differentiation between acres and yield, Tennant (23) estimated
production of flue-cured as a function of lagged price and time.

9/ The observed values for burley for 1954, 1955, and 1956 are negative.
During those years, the farmers were overplanting in an effort to bulld a

base in spite of the penalities provided in the burley program.




Table 2--Flue-cured and burley tobacco: Difference between allotments and
acreage, 1954-72

Flue-cured : Burley

Year 1/ : : :
- Actual . Computed . Actual . Computed

1,000 acres

11 9 =22
16 9 -2
13 16 -1
48 27 2
73 37 12
20 38 8

21 34 13
25 34 10
15 32 10
14 32 11
10 37 9
45 41 10

37 42 9

3s 40 12 18
45 42 12 13
64 43 12 11
55 41 15 16
46 42 2/ 2/

48 45 2/ 2/

1/ Crop year beginning July 1 for flue-cured, and Octcber 1 for burley.
2/ The program is now based on poundage quota.
SOURCE: (26).

(5) PF, = 8.02821 - 0.00160 (QPF, + SF, ;)
(0.45018)
+1.28099SPF, + 0.20951QF;
(10.49729) (1.81819)
RZ = 0.948
DW = 1.690
(6) PB, = 59.93257 - 0.02052 (QPBy + SB,_;)

(2.93752)




+0.509418Pk, + 0.42966QB,
(4.03610) (4.09386)

R2

= {.863
DW = 1.555
During those years when producers approve the quota, the price support is
available. The support rate sets the lower limit to the price in the auction
markets. This explains the high t values for this variable in the above
equations. The percentage of a crop which is choice, fine, and good repre-
sents the premium for these qualities of leaf.l0/

The above equations can be rewritten to express the difference between
auction market price and support price as follows:

PF, - SPF, = -8.02821 - 0.00160 (QPF, + SF._ 1)
+ 0.28099SPF, + 0.20951QF,

PB, - SPBy = 59.93257 - 0.02052 (QPB. + SB._;)
- 0.49059SPBy + 0.42966Q8,

The actual values of these differences and the values predicted from the
above equations are given in table 3.

The tebacco markets satisfy the following market-clearing identities:

(7) SF, - SF._; = QPFt - DFy - XFp ~ ODF,

(8) SBt - SBt"‘l = QPBt - DBt - X;Bt - ODBt

This means that the excess of production over domestic disappearance and export
is inventery demand and is added to stocks of tobacco. TIn actual practice,
production for the current year is added to the carryover, and tobacco for
domestic disappearance and export comes out of aged stocks. This can be shown
by rewriting the above identities appropriately.

The retail price of cigarettes is linked to the leaf price as an element
of cost. Other items in the margin are taxes and manufacturing and marketing

10/ Johnson (12) explained burley auction price im terms of pledges of burley
tobacce to associations for price support, burley preduction, carryover, and
disappearance. Vernon, et al. (32) fit a double log regression equation of
leaf price on the ratio of net leaf supply to domestic disappearance (SQNET)
and per capita income. A "free market" leaf price is derived from the above
by replacing SQNET by the ratio of leaf supply less exports to disappearance
in the estimated equation. Miller (18) estimates equations which resemble
the ones given above. However, he includes time as an independent variable,
and he has production amnd stocks as separate variables in his equations lead-
ing to implausible signs.
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Table 3-—Flue-cured and burley tobacco: Difference between auction market
price and support price, 1954-72

Flue—cured : . Burley

Year 1/

Actual . Predicted | Actual . Predicted
: Cents per pound ‘
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1/ Crop year beginning July 1 for flue-cured, and October 1 for burley.

costs. In the present analysis three cost items are considered: (1) flue-
cured leaf, (2) burley leaf, and (3) Federal and State taxes. Although to-
bacce cest is a small fraction of the price of cigarettes, leaf cost is
inciuded in order to establish a linkage between cigarette price and leaf
price. A more comprehensive study of costs and margins would include several
other items.ll/ The cost of the above three items for 1,000 cigarettes is
calculated as

The cigarette price linkage equation is obtained from this cost by the
following regression:

(9} PC_ = 57.86563 + 0.04295 COST,

(16.96616)

11/ See, for example, Farnsworth (7), and Braden (1).
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~ 57.86563 + 0.04295 (F x PFy + B x PBy + 50 x TXy)
R? = 0.941
DW = 1.515

Consumer demand for cigarettes is studied in terms of per capita consump-
tion of ciparettes for the population 18 years old and over. The use of per
capita consumption (instead of total consumption) is based on the basic con- .
sumer theory of the individuwal.l2/ Cigarette demand is influenced by the
habit-forming nature of the product and reaction to the issue of smoking and
health. These factors are embodied in the lagged value of consumption and
the percentage of cigarettes filter-tipped.

QCy = 3795.37830 + 0.66603QC,_;
(6.15698)
-32.99555PC, + 11.16354FL,
(4.29536) (4.08496)
+0.037711,
R = 0.908
h = 0.450

The regression for per capita cigarette consumption was fitted by using
extraneous information about the income elasticity of demand for cigarettes.l3/
This was necessary because of the high correlation (0.959) between per capita
income and the consumer price index of tobacco products. The demand functions
were fitted using several given values of income elasticity. The besE of these
equations (considering signs of coefficients, price elasticity, and R®) is
included in the system. 14/ This equation includes an _extraneous value of
income elasticity of demand at mean for cigarettes equal to 0.02, and gives a
price elasticity of demand at mean equal to =0.776. This compares with earlier
estimates of -0.68 by Schoenberg (22), —0.51 by Lyon and Simon (15), -0.38 to
-1.48 by Maier (16}, -0.3 to 0.4 by Sackrin (20), and -0.43 by Vernon, et al.
{32).

Total cigarette consumption is the product of per capita consumption and
population 18 vears old and over.

(11) qcc, = P x QC,

" 12/ For further discussion of this point see Houthakker and Taylor (11),
chapter 1, section VI.

13/ See Kuh and Meyer (14) for various approaches to use of extrameous infor-
mation in regression analysis.

14/ For another example of the use of extraneous information in estimating
the demand function for cigarettes, see Hamilton (9).
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The quantity of cigarettes produced has to satisfy the technical relation-
ships in terms of flue~cured and burley tobacco disappearance.

(12) DF. = F x QCP,
(13) DB, = B x QCP,

Finally, to complete the system we have a market—-clearing identity for
cigarettes:

(14) QCP_ = QCC. + QCX

BACK SOLUTIONS, REDUCED FORM, AND MULTIPLIERS

Before using the system for policy analysis, the performance of the model
over the sample period should be evaluated. In order to study the "track
record” of the model, the back solutions of the system were obtained. In
other words, observed values of predatermined variables and the multipliicative
factors for each yvear of the sample period 1954-72 were used to derive the
values of endogenius variables for each year. These values are obtained by
solving the triangular system of equations using a modified Gauss-Seidel
methed.15/ This method is particularly suitable in this case because the
system is triangular, and a new set of multiplicative factors (YF, YB, F, B,
and P) has to be used for each year.

The computed values of the endogenous variables, along with the observed
values for 1954-72, are given in tables 4, 5, and 6 and figures 3-16.

The structural system of 14 equations and identities embodies the a priori
specifications and restrictions of the model. The strategic technological
and policy variables included in the structural system can be appropriately
modified to trace the impact on the market. The system can be explicitly
solved for the 14 endogenous variables to obtain the reduced form of the system.
However, before deriving the reduced form, a modified behavioral equation for
flue-cured acreage is subsiituted. This equation was fitted by using regression
on principal components.l6/ This new regression equation is:

+ 2.26244PFt_1 + 0.64657ALF

This regression presumably overcomes the problem of multicollinearity and
gives better estimates of relative size of the coefficieats.

The reduced form, given in appendix table 1, expresses each endogenous
variable as a linear function of the several predetermined variables, including
lagged endogeunous variables. This reduced form is obtained by using the
average values for the most recent 3 years, 1970-72, for the multiplicative

15/ See Heien, Matthews, and Womack (10} for further discussion.
16/ See Johnston (13), sectiom 11-1 for a discussion of the theoretical
background for principal components regression.

16



http:components.16

v v L] * T

Table 4--Flue-cured tobacce, types 11-14: Endogenous variables, actual and computed from the reduced form
1954-72

¥ : Acreage ! Average price : Production : Yearend : Domestic use
ear : harvested : per pound : : stocks : in ciparettes

beginning; . : : : : : :
July 1 | Actuwal  Computed , Actual Computed | Actual |Computed | Actual | Computed

»

. Actual fComputed

-

: —=1,000 acres—- ~———Centg—~— memm e Million pOUNdS——————mmmm e m e

1,044 . . 1,314 1,317 2,057 2,049 704 714
8991 998 . . 1,483 1,494 2,258 2,279 690 680

B75 872 1,423 1,417 2,511 Z,502 663 674
663 684 . . 975 1,006 2,308 2,341 698 696

639 675 . 1,081 1,142 2,210 2,289 698 650
693 675 . 1,081 1,053 2,106 2,091 728 7116

692 679 . . 1,251 1,227 2,080 2,078 753 742
689 680 . . 1,258 1,225 2,081 2,060 743 731

730 713 1,408 1,375 2,282 2,244 738 742
694 676 . . 1,371 1,335 2,386 2,361 725 7114

628 601 . 1,338 1,33C 2,555 2,471 733 759
562 566 . 1,059 1,065 2,439 2,462 712 655

607 602 . 1,108 1,098 2,273 2,266 647 644
610 605 . 1,250 1,240 2,302 2,285 646 652

533 336 . 996 1,401 2,100 2,086 629 649
577 598 . 0. 1,053 1,091 1,972 1,985 602 627

584 598 . 1,178 1,222 1,976 2,031 556 585
526 530 . 1,076 1,086 1,910 1,919 618 618

514 517 85.3 85.2 1,622 1,018 1,8G7 1,744 419 635
Source: (26). Data are on a farm-sales-weight basis.




Table 3—-Burley tobacco, type 31: Endogenous variables, actual and computed from the reduced form, 1954-72

Acreage : Average price Production Yearend : Domestic use

Year harvested : per pound  : : stocks : _in cigarettes
beginning,

October 1. Actual .Computed . Actual ;Ccmputed . Actual :Computed © Actunal :Computed . Actual :Computed

--1,060 acres—- ~—~-Cents—-- ————————————————-Million pounds------—-———-——--—

421 408 . . 668 647 1,347 1,319 415 421
311 316 . . 470 478 1,299 1,313 421 415

310 298 ] 506 487 1,295 7 424 427
307 303 . . 488 483 1,276 s 419 418

297 299 . 466 469 1,224 424 419
301 303 . . 502 506 1,191 441 434

296 298 . 485 489 1,127 450 443
319 326 . . 580 583 1,137 467 459

339 348 . 675 694 1,228 474 &77
338 345 . . 755 769 1,412 452 446

307 312 . 620 632 1,416 496 514
277 277 . . 586 586 1,395 489 477

241 241 587 587 1,382 484 482
238 232 . . 541 527 1,324 484 488

238 237 .2 563 561 1,316 456 470
238 239 .3 591 594 1,343 445 463

216 215 561 558 1,346 441 433
214 221 . . 473 490 1,249 455 455

236 220 590 561 1,260 461 467

Source: (26). Data are on a farm-sales-weight basis.




Table 6——Cigarettes: Endogenous variables, actual and computed from reduced form,
1954-72

P ; : . Consumer
er capita . Total price index, Total

cigarette . cigarette :tobacco products ; cigarette
consumption . consumption . 1967=100 : production

: Actual :Computed: Actual :Computed: Actual :Computed : Actual :Computed

—~Number-- ~-Billions--— -~-Billions--
3,578 386 391 - . 401.8 407.
3,535 396 389 . . 412, 406.
3,680 406 4G9 . - 424, 427.
3,736 422 422 . . 442, 441.
3,908 449 L4 . . 47Q. 464,
4,008 467 460 . , 489, 481.
4,109 484 477 . . 506. 499,
4,194 503 494 . . 528. 519.
4,294 508 511 . . 535. 538.
4,274 524 515 . . 55¢. 542,
£,354 511 530 - - 539. 559.
4,158 529 517 - . 556. 543.
4,256 541 537 . . 567. 564.
4,318 549 554 . . 576. 581.
4,347 546 567 . . 579, 597.
4,167 329 552 . . 557. 580.
4,008 539 - . 583. 572.
3,939 541 - . 576. 5%5.

3,966 555 . . 589. 591.

Scurce: (27).
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factors (average ylelds, tobacco used per 1,000 cigarettes, and population 18
vears and older). In the reduced form of the system the interactions of the
various forces have been allowed for. The reduced form matrix is used below
to study the impact of a given change in an exXogenous variable on endogenous
variables. These impacts are useful guides in analyzing the effects of
possible policy changes.

The reduced form can be written symbolically as 17/
Y = aYgy T Bzp
yr is a 14x] vector of the endogenous variables,
Yp-1 is a 1lé4xl vector of the endogenous variables lagged by one year.

2z, is the vector of the exogenous variables (excluding lagged
endogenous variables);

A is the 14x14 matrix of the reduced-form coefficients of y._j (note
that only the columns corresponding to AFt 1 ABt 1, PFe_1s PBt 1s
SFy_1, SBy_1, and QCy_j are nonzero);

B is the matrix of reduced form coefficients of zg.
Starting with
Ve = A¥poy + B2¢
by successive substitutions, we obtain
ye = A (Ay._p + Bzp_1) + Bzt
A% y._o + ABzy_y + Bz

= AS+1 yt—s"“l + Z A. BZ

r=(
Assuming that lim AT = @, that is, the system is stable 18/

r & @

Y = E ArBz
r=o0
The elements of A°B = B, the matrix of reduced form coefficients of

exogenous variables, are called impact multipliers. They give the effect of
a unit change in an exogenous variable on an endogenous variable during the
same time period. The elements of ATB for r> o are called delay multipliers
and give the response to a change in an exogenous variable after a delay of r
time periods. These two concepts, impact and delay multipliers, give the

/ The following analytical framework is based on Goldberger (8), pp. 373-375.
/ The reduced form matrix in the estimated model was found to be stable.

17
18
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response to a one-time change in an exogenous variable, i.e., the variable is
increased by one unit in a time period and then reduced to its origimal level,
(An exsmple of this kind of change is the one-time purchase of flue-cured
tobaceo by Communist China). The values for delay multipliers for periods

2, 3, 4, and 5 are given in appendix tables 8—11.;2[

The effect of a sustained change is measured by cumulated multipliers:

T
D=L A" B = (T 4+A+-—+ al)B

r
v =0

1f the system is stable, i.e., if

lim AY = ©
v

the equilibrium (or lomgrun) multipliers are defined as

D=132 A'B = (I-a) 13
=0

In the above discussion, the error term has been suppressed. Therefore,
in each case we get the expected effect of a given change. The cumulative
rmultipliers for 5 years and longrun multipliers are given in appendix tables 2-7.

POLICY ANALYSIS

Before illustrating the use of the multipliers in policy analysis, it
should be emphasized that the values for the multipliers given in appendix
tables 2-11 a%e derived by using the 3-year (1970-72) average for average
yields, pounds of tobacco used per 1,000 cigarettes, and population 18 years
old and over. Therefore, the following analysis holds for these values.

The multiplier effects discussed here are the partial effects of a given
change. However, these effects will in practice be mitigated by the influence
of other factors which may change in the meantime. But the model enables us
to isolate for amalytical purposes the impact of a single possible policy
change. To demonstrate the use of multipliers three possible policy changes
are considered below: (1) A 6.5-cent—-per—pound increase in support rate for
flue~cured tobacce, (2) z 30-million-pound increase in burley poundage quota,
and (3) a l-cent-per—pack increase in Federal and State cigarette taxes,

Consider a possible 6.5-cent-per—pound increase in the support rate for
flue~cured tobacce. Using the coefficients from the column headed SPF in
appendix tables 2-6, the effects on the following variables are calculated:
flue-cured acreage, fluve-cured price, flue-cured yearend stocks, flue-cured
production, flue-cured cigarette use, per capita cigarette consumption, total
domestic cigarette consumption, retail tobacco price, and cigarette production.

19/ The delay multipliers for period 1 are identical to those given in
appendix table 2.
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The effects for the years 1-5 are given inm table 7. Tt may be noted that a
rise of 6.5 cents per pound in the support rate is estimated to lead to a rise
of 8.33 cents per pound in the price of flue-cured tobacco. The higher tobacco
price is estimated to lead to a rise in the retail tobacco price index of 0.38
percentage points, a decline in per capita consumption of about 13 cigarettes,

a decrease of 1.82 million pounds in use of flue-cuyred tobacco in cigarette
manufacturing, and a decline in cigarette production of 1.74 billion. The
following year, as a result of the higher support rate and the higher flue-cured
price, flue-cured acreage may be expected to increase by 18,840 acres and leaf
production, by 38.02 million pounds.

Another example of the use of the multipliers is given in table 8. This
shows the expected impact of an increase of 30 million pounds in burley pound-
age quota. The first-year effect is increased burley acreage of 12,760 acres,
increased leaf production of 31.12 million pounds, and an increase of 31.04
million pounds in the yearend carryover. The effects on leaf use and cigarette
production and consumption are small, perhaps because of the dominant role of
flue-cured tobacco in cigarette manufacturing.

The last case of policy analysis considered is a possible l-cent-per-pack
increase in Federal and State cigarette taxes. The results of this analysis
are shown in table 9. Since tax is the major component in the retail cost of
cigarettes, the index of retail tobacco prices goes up by 2.19 points. Per
capita cigarette consumption declines by about 72 cigarettes, causing a
decrease of 9.95 billion in cigarette production. This Tesults in an increase
of 10.4 million pounds in yearend flue-cured stocks and 7.8 million pounds in
yearend burley stocks.

Another question which may be analyzed is the impact of increased exports
(or lower exports, assuming an alternative source of supply, Rhodesia, opens
up). To study the impact of technological change, a new reduced form can be
calculated by changing the multiplicative facters. The average yield per
acre embodies the technological change in production 20/ and the pounds of
tobacco used per 1,000 cigarettes in the manufacturing sector. The impact on
the tobacco market of changes in any one or all of these coefficients can be
traced. Similarly, we can study the effect of change in the percentage of
cigarettes that are filter-tipped,which embodies the changing trend in tastes
and habits.

20/ This is only one dimension of the problem since output is measured in
terms of land. Another equally important aspect of technological change is
output in terms of labor.
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Table 7--The expected cumulative impact of

a posgible 6.5-cent-increase iIn support
tobacro

rate for flue-cured

Variable

Flue—cured acreage, 1000 scres....

price, cents/pound

Flue-cured

Flue-cured

yearend stocks, million pounds:

Per capita cigarette consumption, number.

Flue-cured production, million pounds....:
Flue—-cured clgarette use, million pounds.:
Cigarette consumption, billion

Retail tobacco price, index..

Cigarette production, billion.....




Table 8.--FExpected cumulative impzct of a possible increase of 30 million pounds in poundage gquota for
buriey tobacco

Variable

Burley acreage, 1,000 acres
Burley price, cents/pound

Burley yearend stocks, million pounds..:

Burley production, million pounds......:

Burley cigarette use, million pounds...:

Per capita cigarette consumption,
1110111125 oS

Cigarette consumption, billion.....
Retail tobacco price, index

Cigarette production, billiom




Table 9--Expected cumulative impact of a possible l-cent-per~-pack increase in Federal and State cigarette
taxes

Varlable

Flue-cured acreage, 1,000 acres

Burley acreage, 1,000 acres.....;........: -.51
Flue-cured price, cents/pound............ . -.08
Burley price, cents/pound....ceveninnnn . -.73
Fiue-cured production, miijion pounds -.01
Burley production, million pounds : ~1.25

Filue-cured yéarend stocks, miliion pounds: 27.17 74.53

Burley yearend stocks, million pounds . 20.84 54.24

Flue~cured cigarette use, million pounds. -17.34 -24.87
Burley cigarette use, million pounds ~13.01 ~18.66

Per capita cigarette consumption, number. -120.33 -172.56

Cigarette consumption, biilion -16.54 -23.72

Retall tcbacco price, IndeX..vvvovsenainsn 2.19 . 2.16

Cigarerte production, billiom...ivseeises =16.54 -23.72

LY L Y I S L L L L 1)




LITERATURE CITED

Braden, Johnny D. The Tobacco User's Dollar--Trends and Prospects. U.S.
Dept. Agr., Tobacco Situation, TS5-137, September 1971.

* Seasonality of Manufactured Products and Leaf Exports.
U.5. Dept. Agr., Tobacco Situation, TS-138, December 1971.

Council of Economic Advisers. Economic Report of the President, Washington,
D.C., 1973.

Darkis, F. R. Some Problems of the Tebacco Industry. In The Tobacco
Industry in Perspective, Agr. Pol. Inst., North Carolina State Univ.,
February 1964.

Purbin, J. Testing for Serial Correlation in Least-Squares Regression
When Some of the Regressors Are Lagged Dependent Variables. Econometrica,
Vol. 38, No. 3, May 1970,

——_ and Watson, G. S. Testing for Serial Correlation in Least
Squares Regression, I. Biocmetrika, Vol. 37, Parts 3 and 4, December 1950.

Farnsworth, Virginia M. The Marketing Bill for Cigarettes. Econ. Res.
Serv., U.S. Dept. Agr., ER5-250, August 1965.

) Goldberger, A. §. Econometric Theory. John Wiley and Sons, Inc., New

York, 1964.

Hamilton, James L. The Demand for Cigarettes: Advertising, the Health
Scare, and the Cigarette Advertising Ban. Rev. Econ. and Stat., Vol. LIV,
No. 4, November 1972.

Heien, Dale, Matthews, Jimmy, and Womack, Abner. A Methods Note on the
Gauss-Seidel Algorithm for Solving Econometric Models. Agr. Econ. Res.,
Vol. 25, No. 3, July 1973.

Houthakker, H.S5. and Taylor, Lester D. Consumer Demand in the United
States: Analyses and Projections. Second ed., Harvard Univ. Press,
Cambridge, Mass., 1970.

Johnson, Glenn L. Burley Tobacco Control Programs. Kentucky Agr. Expt.
Sta. Bul. No. 580, February 1952.

Johnston, J. Econometric Methods. Second ed., McGraw-Hill, New York, 1972.

Kuh, Edwin and Meyer, John R. How Extraneous Are Extraneous Estimates?
Rev. Econ. and Stat., Vol. XXXIX, No. &, November 1957.

Lyon, Herbert L. and Simon, Julian L. Price Elasticity of Demand for
Cigarettes in the United States. Amer. Jour. Agr. Ecom., Vol. 50, No. 4,
November 1968.




(18)

7

(18)

(19)

(20)

(21)

(22)

(23)

(24}

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

Maier, Frank H. Consumer Demand for Cigarettes Estimated from State Data,
Jour. Farm Econ., Vol. 37, No. 4, November 1955.

Mann, Jitendar S. A Dynamic Model of the U.S. Tobacco Economy. Agr. Econ.
Res., Vol. 25, No. 3, July 1573.

Miller, Robert H. Factors Affecting Leaf Tobacco Prices. U.S. Dept. Agr.,
Tobacco Situation, TS-139, March 1972.

Nerlove, Marc and Wallis, Kenneth F. Use of Durbin-Watson Statlistics
in Inappropriate Situations. .Econometrica, Vol. 34, No. 1, January 1966.

Sackrin, S. M. Factors Affecting the Demand for Cigarettes. Agr. Econ.
Res., Vol. 14, No. 3, August 1962.

Sackrin, Seymour M. and Conover, Arthur G. Tobacco Smoking in the United
States in Relation to Income. U.S. Dept. Agr., Miktg. Res. Rpt. Ne. 189,
July 1957.

Schoenberg, E. H. The Demand Curve for Cigarettes. .Jour. Bus., January
1933.

Tennant, Richard B. The American Cigarette Industry. vale Univ. Press,
1951.

Tobacco Tax Council. The Tax Burden on Tobacco. Vol. Seven, Richmond,
Va., 1972.

U.S. Commission on Marijuana and Drug Abuse. Drug Use in America: Pro-
blems in Perspective. Washington, D. C., 1973.

U.S. Department of Agriculture. Annual Report on Tobacco Statistics, 1972.
Stat. Bul. Ne. 517, April 1973 (and earlier issues).

Tobacco Situation, Econ., Res. Serv., various

issues,

. Tobacco in the United States. Mis. Pub. No. 867,

January 1973.

. Potential Mechanization in the Flue-Cured Tobacco

Industry. Agr. Econ. Rpt. No. 169, September 1969.

. Flue-Cured Tobacco Market Review. TOB-FL-16,
March 1973 (and earlier issues).

. Light Air—Cured Tobacco Market Review. FPart 1,
Type 31-Burley, TOB-LA-17 (Part 1), June 1973 (and earlier issues).

Vernon, John M., Rives, Norfleet W., Jr., and Nayloer, Thomas H. An Econo-
metric Model of the Tobacco Industry. Rev. Econ. and Statis., Vol. LI,
Ne. 2, May 1969.

34




{33) Wold, Herman O. A. Statistical Estimation of Ecconomic Relationships.
Econometrica, Vol. 17, Supplement, July 1949.




ENODGENOUS
VARIABLES
AF (T=11
D47 380
0.0
-0,00137
B,0
0.BR530
0.0
B.B25N0
-0,00022
0.000G30
F.O0R22
J.0N2488
0.,0N02%

~t.0R0006

2o2BERS
Ly
=0,00731
Q.
4.56599
0.
4,56639
=0.00129
G.00160
D.09120
0.01109
0,00152
-0,0003s

0,.00152

APPENDIX TABLE 1.--REDUCED FORH OF THE SYSTEM

EXOGENDUS YARTABLES

-0, n20%
0.0
1.306R9
0.4
1.30643

~0,00034
g.00066
0.00034
0,00317
0.00044

=0.00010

t,00044&

ART=L1

0.24779
B0
=0.012410
0.0
060427
-0,00214
0.6026%
g.0p2le
D,00161
9.01486
N.00204
-0,.00045

0,00204%

1.11%46
0.7
-0,05802
k.0
2.T72996
=1.00%68
2.72270
0..10968
1.00726
n.06715
0.00%23

=N,00204

. £ o o B B B - o S 0 ot S B O o

aAlLB

0.0
F.5H6TD
Q.0
=0 .04%38
0.0
2an62l

~{,.0nB52

U.00B53

0.00640
005919
0.0nBl&
- GolTe

Ne0D81&

g A Y i ol T T o

0,&2539
0,0
-0,0212%
g.0
1.03737
=0, 00368
1.03461
0,00368
0,00276
0,02552
0,00351
=0,00877

0,0073%1

SFIT=-1!

G.99965
-G.00026
0,00335
0,00026
0.0B243
0.00033
-0,00007
8,00033

CORTINUED




- By e

EMDOGEROUS
YARIABLES

1.,2R099

0.0

0.0

0.0
g.22019

B 23021
=0.28019
~0.21021

=1,94346

=0.2RT22

0. 05831

0.209%1

Bt

G,B

0.0

fsa543

G.03438
“0.04583
-0.03438
=-0.31792
-0.04371

0.00964

~-0.0437]

EXQGENOUS VARIABLES

S94iT=-1}

=0.02052 0.50%4l
a.0 b.D
0,0 0,0

-0.00355. o.08EQ2
n,39734 Ou 08RG
1,00355 =0.08802
0.002605 ~0.065604
0,02460 =-0.51064
0.00328 =0.08355
~G. 00075 0.01851

M. 00338 =-0.98395

1,42966

Q.0

b.0

G.QT424

G.05570
-0,07424
=0.05570
~0.51585
=0, 07030

J.01561

=0.07T0BQ

-l.00000
Q.00000

=0 00000

=0 00000

DID

0.0

=l.00000

=i.00000
D.o0go0
=0.00000

-0, 00000

CONTINUED




APPENDEL TABLE 1.--REGUCED FORM OF THE SYSTEM - CONTTHUED

ENNOGERLOUS FXUBENQUS VARIABLES
VARTABLES
Wo(T=L} COMSTaNT
-T798.15918
-14%,23199
-5,450%0
BT 40NET
-1610,R1889
~343,92310
-y 0054 ~0.09600 -1,60910 -1,0485]) 10.42976 ~1BTS 94725
-l.00000 -0.00408 -0.07203 -1.20725 -0.TAGES T.B2508 -562,05454
B.00544 0.09600 1.60910 1.04851 =10.42976 265,14R35
0.00608 5,0TZ03 1.2072% B.TBEES -T,82508 198,9314a
0.03771 T.658603 11.1635% ~T2,35924 1839,5365%5
B.00518 0,0%156 1.53865 -9.94722 252,8810%

0.0 0.0 L 2.19300 59,275493

g.00518 0.09156 1.53465 l1.00000 -9.94722 252 ,88169

A A P P 3 e o S e e e e e B Y e A S e o e S e




APPENOIX TABLE 2.--EXPECTES CUMULATIVE MULTIPLIER EFPECTS OF & UNIT

CHANGE IN EXOGENOUS VARTABLES ON ENDOGENOUS VARLABLES FOR YEAR 1

- N W e Sy S e g i L o L Y R e - o . B Y e o e -

EXNNOGEXQUS
YARTABLES

GuB465T
0.0
=-0,00209
0.0
1,3N4R%
bal
Ladnisd
=0.0n034
0.0NGAA
G D004

NeQR3ATT

0. 0N0&s

=~0.0n010

Ge0ND&&

- I T g - e ket

G.e253%
0.0
-0.02129
0.0
l.03737
~-0,002368
1.03461
0.00368
2.,002T8
0,02552

4.00351

=0.006077

0.00351

EXDGENDUS VARIABLES

1.28099

0.0

G.0

0.0

0.2801%

0.21021
-0.2801%9
=3.2102])
~]1.94386
-N.26T722

0,0589]

=0,26722

0,04583
0,03428
-0, 04583
=0.03438
-0,31792
«0,04371
0, 00964

=-0,043T71

1.50%4]
Q.0

B0
0.08802
0406604
-0.0BB02
wit, CEEdS
~0.61064
~0.08395
0.01851

=0,08395

042966

Ot

Ol

FuTo24
0405570
=0a 07424
=0, 05570
-0.51505
=-0.07080
D.015&1

=G.0T7080

=1.00000
0,000%0
-0, 000an

-0, 00000

ke L L e A g Y O L A L P B e e o B g S okt - e e A o e e S e P N P

COUTINVED




APPENDITY TABLE 2.-—-EXPECTED CUMULATIVE MULTIFLIER FFFECTS OF A UNIT
CHANGE 1 EXOCENOUS VARIABLES ON ENDOGENOUS VARIABLES FOR YEAR I
CONTINUED

e " . - - - oy e o o e B e e ok e M A e N - T e = A - e S

ENRLOGENQUS EXOGEXROUS YARIABLES
VARIRRBLES

=-l.0a¢o0c0 =0 aN05en wl.,B0%10 =1 .0485] 10,.42976
0.00000 -i.00000 -1, 00408 ~l.207T25% ~0. 18666 T,82508
-0, 00000 (119 160910 1.04851 -10,42976

=0.00000 D.004&08 1.2072% 0. T18RAS -7,82508

t.03771 1116354 Ol =12.,3592%4

0.00518 1,53465 0.0 =-9,94722
0.0 0.0 0.0 2.19300

0.00618 1.53465 l.coooe -9 FHT22

ke e e e B G N A P N L L L N R A g e e M S e g T o e et N A e P L e S i e o L ey S L WS S e i e




APPENDLX TABLE 3.—-EXPECTED CUMULATIVE MULTIPLIER EFFECTS OF A UNIT CHANCE
IN EXOGENOUS VARIAFLES ON ENDOGENONS VARTABLES FOR YEAR 2

EMROGENQUS
VARTIABLES

6?1586 2.8%816 G 4T4d0

0.9 D.5069T 0.0 0.0 0.5T026 TuasHlSS
~0.00504 G.00001 1.27118 2.20791 =0.00014 -0.00012 0,00180
G.0np001 B2 Y 1YY 3] -0.00431 ~k.0907] 0.47952 Dett0aas -0,00000
i.84837 Q.0 5.8485%9 0.95862 0.0 0.0 0.0

0.0 1.23631 0.0 0.0 1.3906T 1.17295 0,0
3.15813% -D.01lal8 &,59308 1,07832 0.22946 0.1%354 =1,99955%

~0.00140 2,.2631% a,55827 T.09131 L.562483 1.31814% 0.d0n26

Q.00141 0.01050 -,46391 =4.07587 =l.l4les -0.11%30 -¢.00n35

0.,001086 O.00788 ~0,34805 =0.056%3 =0.,106%2 ~0.08951 -0, 600286
0.009786 0,072a5 -3.21547 “3.5263%9 -0.961231 ~0.82T6B -0,00243
0.0nl34 0,01001 ~H.442454 -0,07236 =N.13450 =0.11378 ~0,00%33
~0.0n023 -0,0016% 0,.05R31 0.0095 001721 04014569 4,00007

0.00134 0.01001 =0.ed4244 -0.07238 -0.,134980 -0.11378 ~0,001033

—-------—-.-.-——--————--——---_----—--.--—--------——---—-----------—-—.—-—...--.-.--.---_-..--_-___._---_-----.-----..----a-----nq--—q----—-

COWNTIRUED




APPENDIYX, TABLE 3.~~EXPECTEE CUNULATIVE HULTTPLLER EFFECTS OF A UHIT CHANGE
TN EXCOEKOUS VARTABLES ON ENDOGEHOUS VARLABLES FOR YEAR 2 - CONTL#JED

ENPOGEROUS
VARIAHLES

0.0
a.n
t.001408 n.00001 u,00257 G.0nl &3 -0,0LE65
k07052 =G.00000 a.020%2 o,no008 0.0247T D.0IR14 -0, 16%57
0.0 0.0 0.0 ¢.0 0.0 Q.0 G0
G0 Dof B.0 0.9 0.f a.0 2,0
0. 01355 -1.99965 0.00355 -0,014a7 ~4.28506 -Z. 09386 27774867
=1.39734 b,00026 =1.99734 =00 1088 =-3,21493 =1.,570%5 20,R3RIG
-N.0135% -0,.00035% -0.00355 0.10904& 2.67590 1.04535 -17,34a9]
=~0.0NZnA ~0.00026 =N.00268 0.00678 2.,00768 GaTB429 =13,01327

g T “D.002%3 =0.02460 0.06271 15,56519 -0.021%0 ~120,334AR6

=-0.003386 -0.00033 ~0.00338 0.n0862 2.55215% =0,80301 -16,54743

0.00075 d,00007 t.00075 f0,00000 0.,00102 D.oo0GL 2,18640

=0.00334 -0.J0334 0,00862 2.55216 0.99R%9 -16,54243

o e kA e o A e e . B S e




ENNOGENDOUS
YaRILBLES

1.67330
Q.bnodl
-0 ,.0NA35
bL.,On0o3
2.055]19
a.onon2
5.21383
-0.0N345
8. 00276
0.0n2a7Y
t.01%913
D.ON263
-0.0n038

0.00263

APPERDIY TABLE &.—-EXPECTED CUMULATIVE HULTIFLIER ETFECTS OF & UWIT CHAKGE

g.onont
0,49845
G,00002
-0,07140
0.00003
1.21654
~0.033458
3.,456505
0.01933
0.01450
0.,13a807
0.01843
~0,0025%

0.01843

s.lpazz
-3, 00483
1.257189
-0.c¥121
A.28301
=0.01178
I9.45410
b.98316
-0,5R8202
-0, 43667
=-4,03790
-0.55509
0.05741

=0.55%0%

0.67128b
-G.3007%
G.28562
“0.00163
135471
-0.001%3
2.52R22

0,16080

-0.09519

~B.07142
~0.6604]
-0,06907%

0.60939

~-0,0%019

1K EXOGEMOUS VARTAELES QN ENDOGENOUS VARTABLES FOR YEAL 2

-0.04032
U.8TELL
~0.00937
LEL LB
-0.0006a
1.65365
0.39956
3. 34459
-0,17074
-0,12810
=1.18455%
-0,16284
1.0160%

~Da16284

000027
4.57155
=0.00031
0372399
=0a 00054
1.359a77
0.,33701
c.B82098
-0alédsnl
-0.10R05
=0.393]10
-0.13735
0.01357

-0.1373%

T e A e - O h ———

~0,00000
0,003%1%
-0,00001
0,00731
~-¢,00000
-2.,959142
D,nand6
-0,00n%3
-Q,00070
=0,0G645
=%,00489
t.00015

=0,00n089

CONTINUED"




APPENDIX TABLE &4,-—EXPECTED CIRMULATIVE MULTIPLIEE EFFECTS OF A UNIT CHANGE
IN EXOGENOUS VARTIABLES OM ENDOCENHOUS VARIABLES FOR YEAR 3

ENDOGENQUS EXOGENDUS VAR[BBLES
VARIRBLES
I

0,00362 0.p0002 f.00582 0.0n380 -0,032775

0.02297 ~0,00000 4,02297 0.000409 0.02773 UsU1607 ~,17975

=-G.00901 D.00319 ~0.000601 6.n0002 D.00684 0 007134 ~0,04a%2

0.03984 ~0.00001 0.03934 0.00022 0,06458 0.03133 ~0,41R61

0.0 0.00731 e 0.00004 6.01176 G,0078G =0.0T420

0.05602 =0,00000 0.05602 0.00023 0.06763 004407 =0, %3835

0,01279 -2.95142 0.01279 -0,02585 -1.65202 =3.126%7 49,5945

~2.9343% 0.00096 ~2,93439 «h,01919 -5,6B8223 -2,30736 36,8374

-0,00924 -0,00093 -0,00924 001141 3.3787) j.04026 -21.,8%997

=0,00693 =0,00070 ~0, 00693 0.,00856 2.53453 0.78047 -16,43077

=0.064]13 =0.00645 ~0.084]13 0.07918 23.406072 -0.05721 =-1%1,93682

=0. 00882 ={,.0008% -0.00882 0.0L08% A,22240 ~0+OnTER -20,.884TS

PC Ge00145 0.00015 0.00145 0.00001 000266 9.00129 2,17575
ace =0.00B62 -0, 00085 =0.00882 0.01089 Je22240 Ue59214 =-20,88R7S

_------—--.---—-—n----_--—-—---—--------a--------.-—--..-_-..____--..---_-------.-—_—-__n—--------..--—----——---_-_--......__._..-———q___.




EMGOGENOUS
VARTAALES

o o o il N o o - S S P e R i T e e A P o e e e B s o i A A R N P S g e A T e N W e o ol

l.9386136
Q00003
~T.01177

T.0Nna0?

©2.14201

D.0n008
T.3%148
~0. 00667
0.00b640
0.0N330%
0.03052
0,0n0420
-0.0n054

D.00a20

-

APPENDTX TABLE 5.-—-EXPECTED CUMULATIVE HULTIPLIFR EFFECTS OF A UNIT CHANGE
IH EXDGENOUS VARIABLES ON ENDOGEHOUS VARLABRLES FOR YEAR 4

a.00006
b,46907
G.00005
-0.0943R
0.to0ll
l.14389
-0 0E256
4,58702
0.02920
¢,02191
0.20259
G.0278S
=0, 00243

0.02785

4,582348
=0.01375
l.241646
-0.01949
9,25065
-0.033%3
25,36456
l.441686
=0.65581
-5,49203
-4,54987
-0,6254T
0,05639

=0,62547

0, T4968
-0.00225
0.20304
-0,00319
1.51297
-0,00548
4,14845
4,23579
~0,10726
=0.0B04T
-0.,74415
=0,10230
0,00922

=0.10230

-0,000%5
Debbas]
=] 00064
1,40752
=0.00194
l.6202%
r.568161
S.10287
-0, 183259
~0.13808
=1.27850
=0.17548
01478

-0.175#8

-~0.00081
3.560239
~0. 00054
D.34373
“0e0nlb%
1« 36659
0+49055
4,30400
-0.1551%
11643
=lelTHEE
-0.1%R01
QeD1246

=0elad0l

=0,0p001%
0,007
=-0,00002
1,61765
-0,00001
=-3,%7211
a,00219
-0, 00146
=3,00124%
=-0,0114%
-3,00158
0.00n22
=0.00158

oy Y T s

CONTINUED



http:0.00/.20

APPENDIX TABLE 5.--EXPECTED CUMULATIVE HULTTPLIER EFFECTS OF A UHNIT CHAKGE
IH EXOGENOUS VARIABLES QM ENDOGENOUS VARIABLES FOH YEAR §& - CONTINUED

ENNOGENDUS
VARTARBLES

=-0.0n0481 0.npaTs -0,00001 0.no00e 0.01794 1.06%16 -G.11&27
0.05029% -0.00001 3.0502% 00027 DeDTILET 1, 03555 -0,5171%
~0.00002 0.004TS -0.00002 0.110004% N.01219 00637 =0,0TRSE
0.05770 ~0. 00002 1.05770 0.00038 0,11264 0.08537 ~0,T3009
-0,00003 D.01765 =0,.00003 0.n00l12 n.03820 0.01849 =0,23465
J.17263 =0.66001 n.12263 Q.000865 0.19307 0.09645 =1.25140
0.07884 -3.97211 1.02888 -0.0386% -11.45311 ~be 14207 Ta,234%18
-3.T9%66 0.0021%9 ~3.79965 -0.02827 -8,35815 -2.58RTS 54,24%24
~0.016)2 -t.001668 ~r.01K12 0.031298 323730 1.,0340% =24 ,87238
~{.0120% =0.00124 =0.01209% 0.n0%73 2,ATES9 0.77584 =15,.66787

=3.1118% -0.01149 =0.11184 0,.08953 2H.62225% =0.1000Q3 =172.55889

-0.01538 -t,00158 -t.01538 0.N1236 365976 -0.01375 ~23,T2164

t.00210 n.00022 G.00210 0.00002 J.008E5 U.anlas 2,162R4

=0,01534 ~0.00158 «f1,01%38 0.0123& 365976 fle 34625 =-23,72164




APPENDTX TABLE &.--EYPECTED CUMULATIVE MULTIPLIER EFFECTS OF A UNIT CHANGE
IH EXOGEXOUS VARIADLES OW ENDOGENOUS VARIABLES FOR YEAR 5

e e e e B e i W R B oy e 7 B o o ok A A A A A A ek T b e e T e ] S S S e e e e B R S S

ENGDGENQUS EXDGENTUS waRTABLES
YakIaALES

1,G5915 4,75126 0.7774% -0.0MniSs
0000435 BL.82575 ~.025%82 -0.90413 N.6208% 0.52345 -g,00002
-G.01527 0.000140 1.22%04 0.?720034 ~0,0008%2 - 09NTE 0.00%31
BF.00D13 -0.1]15947 -D,02532 -0.n0453 N37363 0.3151% =0, 00004
2.15p93 J.00028% 9,5A854 1.5688% ~0.00373 =0.0n7314 4,n2321
0.0n021 1.06263 ~f,06151 -0.0l006 1,51%403 1.27700 -,00006
9.50413 ~0,10173 35.65331 5.R3121 n.T6478 Duba505 -4 94143
-0.01113 5.62004 1.90920 f,31161 6.75712 5.69927 0,00%89%
J.0NA24 N.J35946 =1, 63365 =0.311446 -0,18690 -0.15764 -0,0024R
D.OMaGA 0, N2950 ~0,52507 -0,0B8588 -D.ls022 -0.11827 ~0.10185
0,04325% 0,27375 -4 ,85535% =-0,T34]1 =1.258H67 ~1.09367 -0,017L7
0.00595 0.03T63 “0. 006747 =0.10917 -0,1782% ~0.15035 =0,00236

~0.0n06G =0.00u2] n,05531 D,00305 0.01357 Ba01141 0.060029

0.0N595 T.03763 -0.66T47 -0.10917 -0.17825 -0.15035 -0.00736

CONTINUED




APPENDIX TARLE 6.-~EXPECTEE CUMULATIVE HMULTIPLIER EFFECTS OF A UMIT CHANGE
IN EXOGENOUS VARIABLES ON ENDXGENOUS YARIABLES FOR YEAR 5 - COFTINUED

ENDOGEMOUS
YARIARLES

e e o e S e g B e e R A

=0:00G05% -0,00008% Qunt0ole 0.03517 G.01513 -0,22797
0.07T0S -b.00002 R.OTTOS Q. .O004% 0.14571 G 06059 =0, 964kb
=0.8n0ns fe0p631 =0.000035 0 0006 001821 0.G0A5E -0,l11AN4
G.07s11 =}, 00004 D.efayl b,n00%56 DelBaaz 0.05R26 =1, 0&%T5
=0.03nQlLld NaD2921 -3,000L0 te00024 0.nT098 0.03054 -0,45007
0.1R790 =N.0000% 0.18720 g.oonleq 035534 014775 =-2,303%20
0.0R231 -4 . 96043 0.0523] ~0.0524] ~15,5145% ~5«13893 log,54164
-4 ,534]1] Ja003IYS -4 ,594]11 =0.03754 ~11,11325 =3,409R2 ¥2,03330
=-0,.07353 “F.0024R ={,02353 t.0l396 4.13245 102740 =26, 79558
001768 ~0.001l&88 =0,017K5 C.ol0ar 310044 Ge.7708E -20,095625
-0.16326 =0.01T717 ~0,186326 N.09685 26.47002 =0.]146044 ~lB5, 083164
=0 07244 ~0,00236 ~0.0224% 0.01331 3.%4127 =0.02013 =25,54530

0,0026% G.00029 n.0026% t.o0002 G.0068]1 0.0n242 2.14AB5

-0.07244 ~0,00238 -0.02254 0,01331 3.9412T f.379a7 =-25,54630




1 id A &

APPENDIX TABLE 7.-——EXPECTED LONGRUN CUMULATIVE MULTIPLIER EFFECTS OF A& UNIT
CHANGE I# EXOGENOUS VARIABLES ON ENDOGEMNOUS

EMDOGENOUS
YARTABLES

L.07755 0.0&1B9 -0.00000 =0.00000 -0,00000 0,4&107
G.0484] 0.,05084& B,00000 0.00000 “0.00000 =d,.0a000 -0.02137
~0.,26593 0.02085 =0,00000 =0,00000 0.00080 Ue000Q0 0.11742
8.07253 ~0.34563 a.00004 9.0000¢ ~0,00000 -0,00006 -0,01438
§-15734 0.16526 =-0,00000 -0.00000 G.00000 D.00000 0,93752

0.1804 0,1239%9 0.00000 0.g0000 =0.00000 =G. 00000 =0.9521l2

166.04853 =13.19953 800,61B875 130.94375 ~t.00000 =0,00000 =74, 32214
=1.7n3lz 16,72941 =0,00000 =G.00000 £4.,82505 2093889 0.75208
4.15734 0.16526 t.00000 G,00000 ~0a 06000 =0,00000 =0,06943
G.11804 0.1235%9 0.000080 0.00000 B0 ~0,00000 =-0,05212
1,09156 l.14654 -0.00000 =0.00000 ~0. 00000 DaD =0, 48200
T.15008 0.15762 =0.00000 =0,00000 =0.00000 0.0 -0,06526
~0.01105 =0.01160 000000 000000 0.00000 Qeltnoon ¢,.004RA

0a1R0O0E 0.15762 ~G.00000 =0.00000 =0,00000 =-0,06R/28

CONTINUED
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APPENDIX TABLE 7.--EXPECTED LONGRUM CUMULATIVE MULTIPLIRR EFFECTS OF A UNIT
CHANGE IN EXOGENGIUS YAHIABLES ON ENDOCENOUS — CONTINUED

R e T o o e e e e e o o . i e P e e
- e B P I P e T e g e e g o e B B e e e i

ENNJGENDUS
YARTABLES

- P o O ke e e e e o o b o e R e Pl o o o

=0.05%368
0,373240
~0.01512
Be25077
~0,11943
0.91049
9,57119
=13.13067
~G«11983
-0.0A59]
~3.,83137
~Jallb29
PC DL.0N0B41

ace “Dyllags

i e L . 2 S e o N e A o A e g Ay et P - Ay i e N g e B B

t.4610T
-0,82137
N.11743
~0.01436
0.,53p52
=0.0521%
“Ta4.32214
0.7T6205
0. 06548
-0.05212
- 4h8200
=0 06626
0.0D4R8E

-0,06626

EXOGENCGUS VARTABLES

«“0.0%938
0.37320
«0,01512
0.25077
-0.117283
6,91009
9.57119
=13.120867
-0.,11983
-0,089%]
=0.83137
~0.11429
0.0084l1

“N.11429

1

o b b e ke b e e S e B M A B R e e e B e e B e S oty o

t.0067E
Qop0®2]
0.0G172
0.80263
0.0l368
G.01026
=l.0927%
=0.14810
0.01368
0.01026
0.09492
J.01305
0. 00018

001305

Fl

2. 00688
la26607
f.51111
0.83728
4.05018
3.0387p
~323.4924R
-43.84188
4. 05018
2,0387D
ZH. 09917
358279
b.03392

3.86279

L A e S T o g e ey e R B R S e e A . o e S0 Y B B Nt .

o

043673
Be27117
0.11123
f.16221
0.8R140
D.66128
=Tlha.39824
~F.54084
raB8140
Ds68128
=1 e15939
-0.15%38
0.01173

G.84062

Tx

-13,00793
=6 NTHES
-3,31287
-5,42704

-26,25222

~19,69611

2096, 79635

284,17196

-26,25722

~19,6898]11

-ls2,13170
-25,03764

1.84348

=-25,03764




ENBGGENQUS
YARIABLES

0. 25929
0,0
-0.002956
0.00001
0,54340
0.0
1.84696
-g. 001406
0.0n09%%
6.00071
0. 00659
0.00091
-0.0n014

Ta00Q51

s e T A e g, P i el L N e L

r r

T

APPENDIX TABLE 8.--EXPECTED VALUES OF INTERIM MULTIPLEERS FOR DELAY FERIOD

0.0
0,081588
0.00001
-0.02531
0.0
0.19894
=-0.01050
l.22043
0.00£82
0.00512
0.04733
000651
={.00092

0.00651

EXQGEMOUS

e e i N g A e e At T B U T T e B i ey i e o S O e e e

YARIABLES

GF

SPR

GB

xF

i T o o e e R s e o o o e B o B o e e e e e L U P O g e i S e

2.89818
0,0
~0,50981
~0.00431
5,84899
0.0
£.31289
0.34805
-0.18372
~0.12784
~1.2T462
-0.17522
~0,00061

=0,1T7T522

D4 7400
0.0
=0.001&0
«0.00071
0.95662
De0
1.02249
0,05693
=0.03045
=0, 02254
=0,20847
~0.02865
-~0.00010

~0.02866

0.0
0,57026
~0.00014
-0.02589
0.0
1.39067
0.14144
1.49679
-0.05343
-0,04008
-0,37065
-0,05095
-0.00109

=0.05095

0.0
0.48099

=3.00012

-0,02521
0.0
1.1729%
0.11930
1.26246

“0.045086

-0,.03381

-0,31262
-0.04298
-0, 00092

-O'U#EQB

G0

2.0

4,00160
=0,00000

0,0

0,0
-0,996565

u.040n26
-0,00035
=0,00026
-0,00243
~0,00C33

0.00007

=0,00033

e o B 1 o e e B e e N e P i B o e e B o T N N kA e o N R N W N o e

CONTINUED
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APPENDIX TABLE 8.--EXPECTED VALUES OF INTERIM MULTIPLIFRS FOR DELAY FERIDD = 2

CONTINUED
ENDOGENOUS EXOGENCUS YARTABLES
YARTAAELES
| 1] GDF opB I FL acx =
AF 0.9 0.0 Ga0 G.0 0.0 0.0 4,0
AB Gl 0.0 0.0 0.0 0.0 0.0 a,0
PF 00 0.00160 0.0 0.00001 0.00257 0.00168 -0,01&69
Py G.02052 =0.00000 0,02052 G.00008 0.024T7 0.0l614 -0, 16087
arF 0.0 0.0 0.0 0.0 0.0 00 L
Qra 0.0 0.0 .0 0.0 0.0 .0 0,0
SF 0.00355 =0.99965 0,00355 =0.00904 -2.67596 =1.04535 17,34491
58 -0.99734 0.00028 -1.99734 -D.o06TE -2. 00768 =G TE&29 12,01327
DF =0,0035% -0, 00035 ~0.00355 0,00360 1,06688 ~0.00318 =-6,51514
(3] ~0. 00266 -0,00026 -0,00266 C.00270 4.80043 =0. 00237 =5.1AR19
ac -0 02460 -0,00243 =-0,02460 0.02500 T.40165 -0.02190 =47, 97562
acec =-0,003238 -0, 00033 -0,00338 Bent3sd l.01750 =0.00301 -6,58521
PC 2,n075 c.o0007 4.50075 t,po0000 t.00102 D GO0SE -0,00660
ace =0,00338 -0, 00033 -0, 00338 0.00344 1.01750 =0.00301 ~6,5352]
2 : 4 , - - * - Il . - - - .




EXDOGENCUS
VARTABLES

O0ul07h4
0.0n081
=-0.00330
¢.00002
0.21&83
0. 03002
2.06244
=0.00205
0.00135
000101
5.00937
0,00129
=0.,00018

0.00129

G.00001
-0,.00812
0.00002
=0,02480
0,00003
-0.01281
=-0.01930
t.20201
0.,00883
D,00662
0.,05123
0.00842
=0,0005)

0,00842

r

1.20605
~0,00483
~G. 01400
-6,00690

2.43402
-0.011786

8,86503

G, 42489

=0,11811
-0.0886]
-0.819%42
=0.11265
=0.00089

=-0,11265

>

0.15725
=0,00079
=0.00229
=3.,00113

0.35889
~0.001%93

lea44990

0.06949
~0.01932
~0.01449
=0.13402
=0.01842
=0.00015

=0.01842

T

-0.00832
0.10784
=0.00023
~3.0361]
~0.00064
0,262%9
ra.l7010
1.T8l76
=-0,0293¢
~0.02198
=0,20324
~0.02754
-0.,00132

-U.GETQ#

- . By e e

~0.0n027

0,09096
-0.00019
=G 02045
~0.,00054

0.22182

Oa14347

l.50282
=0.02471
=0.0185&
~0.17142
=0.02387
=0.00112
~0.02357

e

0,00352
~0,00000
0,00159
-0,00001
0,00731
-¢,00800
-0,9%177

0,00070

~G, 00058

=0,00n43
=-0,00&02
-0, 00055
0.00007

-0,00055

I S o 7 N S L e B R e e P B B i

CONTTNUEDR




APPENDIX TABLE 9.——-EXPECTED YALUES OF IKTERIM MULTIPLIERS FOR DELAY PERIOD = k2
CONTIRUED

ENDOGENDOUS EXOGENOUS YARIABLES
VARTABLES
! FE

0.0 f.00362 G.0 d.90002 e.00582 0.00380 -0,03T7TS
8,02297 -0.,00000 B.02297 D.0000% 0.02773 o.0i807 -G,17975
-0,3n001 0.00159 -3 00001 g.o00001 0.,00425 0.001566 -¢,02763
0.01932 -0, 00001 0,6i932 0,00513 0.D039B1 0.01519 -0,25804
0.9 0,00T731 e, 0.00004 0.01176 G.00TED -0, 07620
0,05602 =0,00000 0. 05602 0.00023 0,04763 004407 -0, 43835
0.00924 -0.99177 0.00924% -0,01137 -3.36696 =1.03260 21,.82378
-0,93705 0.00070 =0.93705 =-0,008323 -2, 46T20 =0 TI64L 15,9%242
-0,00587D -0.00058 -0.00570 0.00237 0.T0275 =0.60509% -4 55504

~0,00427 -0,00043 =0, 00427 c.o0i78 t.52728 -0.0p382 -3,41750

=-0,03953 -0,00402 -0,03953 Q.0164&7 4,8T553 =0.03531 -31,6019%

-0,00543 ~0,00055 -0,00543 0.00228 B.,6T024 =0. 00485 -4,54432
0.0007D 0.00007 0. 00070 0.00001 0.00164 0.00063 =-0,01065

=0,00543 - .00055 =-0,00543 30226 0.6T024 -0.00485 -&, 34432




ENDOGENQUS
YARIABLES

G.03806
0. 00003
=0.,0n342
G.0nG04
0.0T7661
0,000086
2.13761
-0, 00322
0.00164
0.00123
0.01135
0,00157
=0,00016

0.00157

0.00004
-0,02978
D.00003
-0,.02318
r.G000%
-0,07281
=-0.02909
1,12:58
D.0p988
0.0074l
a,06851
0,00942
=0,00084

0.00942

B.aTG4E
-0,.00R%2
-0.01573
-0.00827

0.9ET6S
-0,02176

G.90646

0, 45850
-0,0737%9
~0,05537
~0,51197
=0.07T038
-0. 00102

-0,07038

0.07B%2
=0.00148
-0.,00257
-0,.00135
g.15826
=0.0p0356
l.62023
0.074%99
=-0,.01207
~0.00%08
=0.083T3
~0.01151
=0.000%7

=0.01151

=0.,0006&
-0,0813T70
-4, 00027
-0.,03538
-0,00130
=0,03341
0.18205

1.75829
~0.01325
-0,0099%
=-0,09195
-0,.01264
~0.00132

-0.01264

-0-00054
-0,.21156
~0.00023
“0.03025
~0,00110
-0,02818
0, 15355

1,48302
-0.01118
~0.0083%
=0.07756
0. 01068
~0.00111

~0.01066

0,00G13

-0,00001

0,00157
-0,00001
0,01035
=-0,00001
-0, 9806%
0,00123
~0,00073
~-0,0005%
~-0,00504
-0,0006%
0,00007

-0,00069

CONTINUED




APPENDIX TABLE 10.--EXPECTED VALUES OF INTERIM MULTIPLIERS FOR DELAY PERIOD = 4
CONTINUED

T L B e B

EMDOGENQUS EXOGEMNOUS WARTABLES
VARTABLES
AR ona 1

=0.0n001 0.00513 =0.00001 0,Q0008 L0121 D.0053& -¢.07851
0. 02732 ~-,.00001 0.02732 0.00017 T.0514s r.02ias8 -0,33340
-0.00001 0,00157 -gd.00001 b,o0002 4.00583% b.00183 =0_03466
0.01786 -0,00001 0.0178& 0.00016 0.048006 D.0l404 =0,31148
=0,.00003 0.01435 -0,00003 f.00008 0.02445 0.01083 -0,15845
0, 0h861 ~0,00001 0.06661 0,00042 0,12544 0.05239 -0,B81205
0.0160% -CL.98063 G.01609 : =0.0128% -3,680109 =1.01589 24 63TT4
=0,8652T7 g.0pl23 -0.86527 =0.00907 -2 .68592 -.67939 17,605947

~J.0N5B8 -0.00073 ~0, 00668 0.00188 r.45858 ~0,00617 -2,372al

-¢.00516 -0.00055 -0.00516 0.06116 0.34406 ~0.00%63 -2,23009
-0,.04T72 -0.00504 -0.04772 0.01075 3.18153 -0.04282 ~20,62187

=0.00656 =0.00069 -0,00656 0.10148 0e43736 -0.0nSB9 =2.,83489

T.00055 G.00007 0.00065 G.n00O1 0.00199 t.00059 -0 01291

-0.00656 ~0,0006% -0.00656 0.00148 7,43736 -0.00589 -2.83489




ENDOGENOUS
VARIABLES

0,00839

Q.00n00%5
=0.0034%
000006
0.016%93
0.00013
2.15270
0. 00447
0.00184%
0.00138
0,0127T4
0.00175
-0.0np16
f.0N178

=-0,03332
0.00005
-0.021386
0.00018
~§.08126
~0,53917
1.03303
0,01226
0.00770
0.07116
¢.00978
~0.00077

t.00978

0.16T6&D
-0,0L1i47
-.01639
-0.00883

0,33828
-0,02797
l0.28875

t.46357
~0,05404
-0.03304
=0.30552
=0.04200
=-0,00107

-0,.04200

»

1

0.02741
-G.00lB8
-0.00268
~0.,0014%4

¢.05532
=0, 00458

1.68276

0.07562
=0.00720
-0,00540
“(0. 04997
-0.,0068T
=0.po00l8

-0.00687

T

-0.00t88
-D.04356
~0. 00029
~0,033%0
~-0,00178
=0.10622

0.18317

1.65425
-1,00291
-0,00218
~0.02017
-0,002TT
~0,00124

-0.00277

=0.03674
=0.00024
~0. 02859
-0.00l51
~0.08959

0.15449

l.39527
=0.00245
=D.00184
=0.01701
=0.00234
-0.00105

-0‘00523"-

0,00572
~0,00002
4,00158
=0,00002
b, 01155
=0, 00004
-0,96832
4,00180
-t,0p0A2
-0,00A861
-¢,00568
-0,000TE
¢,00007

-0,00078

CONTINUED




APPEHDIX TABLE 11.--EXPECTED ¥aLUES OF INTERIM MULTIPLIEHS FOR DELAY PERIOD = 5
CONTINUED

ENQOGENQUS EXOGENCOUS VARTABLES
YARTABLES
XR 0B 1

=t. 00004 0.00573 =0,.00004 0.00006 0.01723 0.060597 ~0,111740
0.026756 =0,00002 0.02676 D.q0022 0.06654 002104 ~0_4313¢
-0.0ng¢03 0.0015S -3.00003 t.o00D2 G.00603 9.0016l1 -0.02906
C.01642 ~0.00002 0,01642 J.00017 0,05179 0.05k289 ~1,33566

=0:0N006 0.01155% -0,00008 0.00012 0.03478 t.01205 -0,225&73

0.06527 =-0,00004 0,065827 L. 00055 0.16227 0.05]130 -l.05180

0,02343 -, 9356832 b,02343 =-0.0137%2 ~4.06148 ~0.95686 26,.32548
=0, 79445 4.00180 -1 . 79445 =0.00927 ~2.745]10 -.62307 17,75306
=0.00T41 -0,00082 =0,00741 0.00100 0.2%516 -l.00689 =1.,91317
=0,00556 -0,.006061 -0,00556 0.00075 022145 -0.005402 -1 ,.43539
=0.05142 -0.00566 ~g0.05142 0.00692 2.04777 =0.04641 ~13.27315
=0,00707 -0,50078 -0.00707 ¢.000%95 0.281591 =0.,00638 -1,82486

J.000860 ¢.00007 0.00060 0.00081 G.00216 0.00054 -0,.01399

=0.0070T =-0.00078 -0.0070T 0.0Q095 t.28151 =0.006238 -1,82466




Appendix table }2--Exogenous variables, 1954-72

Flue-cured cobacce, Cypes 11-14 f Burley cobacco, type 31 : : Cigarettes

H . Fedaral
,Par capita

: and Scate

: :Leaf share: H H : Price :Leaf share: : i B H H
H i Prige : LR : : : support: : : ;¢18paBable . ghaps cigarette
Act Och Ozher i
= eag:: suppur::i?1;2°1:§é: Exports: o or . Atreage, 5ol.q :i?ichoiceé: Exporcs: us: :lgégcomi’ : filrer—;TXPOTES | e per
(A4S0rred, Javel . : : Y88 allocred, o , Pine, and, : : PEices, ipped : = :  package
good good
H : : H B ; pound ; H : H H 1 H
1,600 1,000
acres Cents Percent Million pounds anres Cents Percent Millien pounds Ballars Percent Billions Cents

Year

1,053 . 429 40 99 - 33 1. 714 . 17.2 11
1,007 . . 553 B 309 - - 34 L7195 . 17.1 1i
888 . . 465 35 09 - . 28 1,839 . 1r.7 11

71i . 44] 39 308 . 28 1,844 . 12
712 . 443 38 309 . 5 1,831 . 12
713 . . 419 338 309 . kL] 1,881 . . 13

113 . . 475 39 308 41 1,881 . 13
714 . 485 15 329 . . 45 1,909 - . 13
745 . . 431 35 349 . 53 1,969 . . 13

708 . 498 43 349 57 2,015 . . 14
638 - a44 42 i1s . 56 2,126 . . 14
607 . . 423 40 287 - 57 2,239 . . 15

2/644 . 587 40 250 . . 56 2,335 . . 16
2/645 . 533 42 250 . . 53 2,403 . 16
2/578 . . 325 43 250 . . 55 7,486 . . i6

2/641 . 535 b4 250 . . 58 2,534 . . 18
2/639 - 534 44 231 . 54 2,6Mm . i3
2/572 . 480 45 3/555 . - 55 2,673 . 20

2/562 . 519 3z ¥¥531 . 68 2,771 . . 20

+

1/ Includes shipments ro Puerto Rice and U.S5. passessions.

2/ Effective quota (basic quota adjusted for overmarketing and unmarketing). See (27, Harch 1%74).

3/ Poundage quota, million pounds.

Source: (28) for the Following variables; Flue-cured acres allotted, flue-cured support priece, Elue-cured export, flue-cured other use,
burley acres allotted, burley poundage quota, burley support price, burley export, and burley other use; (18} and (30} for percent of flue—
cured choice, fine, and good; (3} for per capita income; and (27) for pevcent cipgarettes filter~tipped; (;zf'far tigarette exports; and

{24} for Federal and State cilparette taxes.







