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ABSTRACT

The sophistication of the grain freight rate-setting cycle is defined by
the Western Grain Transportation Act (WGTA). Uncertainty of future eco-
nomic events gives rise to the unknown financial obligations of the fed-
eral government and grain shippers. The general objective of this study
was to evaluate how the determination of freight rates legislated under
the WGTA influences the type and level of financial obligations of ship-

pers and government.

A Monte Carlo simulation model was developed. Several of the vari-
ables used in the rate-calculation were randomly generated from assumed
probability distributions such that the range future payment responsi-
bilities of shippers and government could then be forecast. 1In addition
to the probability distributions generated for the financial commitments
of the federal government and grain shippers, the study also determines
the range of freight rates and the probabilities of invoking the safety

net feature of the Act, and the distribution for the tally.

The model was then utilized to determine the effects of various eco-
nomic events angd structural change on these future financial obliga-
tions. Economic events examined were a bench case reflecting the eco-
nomic status guo, an increase in railway costs, and a decrease in the
Canada - United States currency exchange rate. The two rate structures
examined were a bench case depicting the current method of payment of

the Crow subsidy and an alternate case involving a change in the method
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of payment to a "pay the producer" approach based on nef sales of eligi-
ble grains. Four scenarios resulted. The bench scenario was examined
in depth in terms of probability distributions and descriptive statis-
tics relating to all aspects of the rate-setting process. The alternate

scenarios were analyzed and compared to the bench case.

For each scenario, twenty crop years were simulated (1981-82 through
2000-01). Each twenty year sequence, considered to be one trial, was
replicated two hundred times to achieve stable distributions of possible
outcomes. For each of the scenarios, four crop years were reviewed:

1986-87, 19%0-91, 1995-96 and 2000-01,

Basically, the results indicated that under today's economic condi-
tions and current method of payment, the total freight rates for grain
will rise to just over $49 per tonne by 2000-01. Throughout the simula-
tion period, the financial cobligations of both shippers and government
increase. Freight rates paid by shippers also increase to an average of
about $30.50 per tonne by 2000-01 (some 60% of the total freight bill).
However, because forecast volumes of grain are increasing and because
the government's absolute payment responsibilities are only increasing
slightly, the rate per tonne paid by the government decrease over time.
By 2000-01, the average government freight rate will be around $19 per

tonne,

1f railway cost inflation doubles (scenario 2}, grain freight rates
increase to almost $85 per tonne by 2000-01. Total financial commit-
ments and freight rates increase throughout the simulation for both

shippers and government. By 2000-01, shippers pay a mean rate of about
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$46 per tonne (55% of the total rate) and the government freight rate
averages $38 per tonne. Relative to the bench case, shippers rates have
risen as they are now liable for the maximum 6% inflationary cost in-
creases. Government rates have increased due to greater contributions
through the inflation protection measure and more freguent and larger

adjustments resulting from the safety net provision.

1f Canadian grain prices drop {scenario 3), the total grain freight
rate if unaffected, but the shares paid by
shippers and government change. The reduction in grain prices causes
shippers to receive greater financial assistance through the safety net
feature, thus reducing their share of the rate. Although the payment
obligations of producers and the freight rates they pay increase
throughout the period under analysis, the average shipper rate will be
only $29 per tonne by 2000-01 (or almost 60% of the total $49 per tonne
grain freight charge). Due to increased requirements of shipper share
limitation adjustments, the financial obligations of the federal govern-—
ment are higher relative to the bench case. Consequently, the mean
freight rates paid by the government increase throughout the simulation
time frame. By 2000-01, the mean government freight rate will be ap-

proximately $20.50 per tonne.

Should a change in the method of payment occur (scenario 4), shippers
pay the full freight rates. Despite a refund payment to producers, the
net cost to shippers will be greater than what they would pay under the
present rate structure. The net costs to shippers increase throughout
time and by 2000-01, their net cost is some $33 per tonne. Under the

formula determining the government's payment responsibilities, revisions



were made to the safety net percentages to try to give producers a meas-
ure of protection eguivalent to that wunder the current method of pay-
ment. Government contributions to the GTR begin to drop toward the end
of the analytical period. On a per tonne basis, the subsidy amounts to
an average of some $18 per tonne. This reduction occurs because the
shipper share limitation adjustments which have been triggered through-
out the simulation become lower and less likely as time goes forward and

grain prices rise.

Under the economic status quo and the current rate structure, shipper
share limitation adjustments (safety net) will be triggered around
1991-92, although the probability of an adjustment is small. By the end
of the simulation period (2000-01), the probability of an adjustment has
risen to some 30% with an average level of almost $42 million. When
railway costs increase and the shipper freight rate increases, the safe-
ty net feature occurs earlier and the financial assistance shippers re-
ceive is greater than that under the base case. By 2000-01, the shipper
share limitation adjustment averages almost $365 million under scenario
2 with a likelihood just over 90%. When Canadian grain prices drop,
shippers again receive additional financial aid through more freguent
and larger adjustments from the safety net feature. By 2000-01, the
probability of a adjustment under scenario 3 is almost 60%, with a mean
level of over $110 million. Under the fourth scenario, the revised
safety net percentages (20%) result in frequent shipper assistance in
early years as producers are paying the full rate up front. In later
years, the aid is reduced as grain prices rise and the full rate produc-

ers pay drops below 20% of the basket price of grain in Canada.
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With respect to the tally system and volume forecast errors, the
analysis indicated that there is a tendency toward negative annual tally
adjustments (monies owed by producers to the government). This is be-
cause negative tally adjustments are the result of underforecasting
grain shipments which 1is more probable than overforecasting.' Negative
annual tally adjustments can be subject to a lower limit if the forecast
error which caused it was constrained. For example, all of a bumper
crop may not be able to be shipped to port if the grain handling and
transportation system does not have the available capacity to handle
that entire volume. Positive annual tally adjustments caused by over-
forecasting have no limit as there are no constraints on crop failures.
However, the results indicated that the range in negative and positive
annual tally adjustments is similar meaning the range of up-side and

down-side forecast errors is also similar.

The result was that the long-run cumulative tally averaged about $17
million by 2000-01., However, during the simulation period, the cumula-
tive tally often exceeded its legislated 1limits. This required an ad-
justment to be made to the government's share of costs in order to avoid
having to large a sum owed to either shippers or the government. It
should also be noted that the magnitudes of the annual tally adjustment
(both positive and negative adjustments) were such that the cumulative

tally could exceed its bounds in just one year.

! The use of a least squares technique (which assumes a normally dis-
tributed error term) will produce mostly underestimates because grain
shipments are characterized by Beta distributions skewed to the left.
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Chapter 1

INTRODUCTION

The Western Grain Transportation Act (1983) replaced the previous statu-
tory regulations with a set of new payment schedules for grain shipped
from the prairie provinces. The Act set out a procedure for determining
freight rates whereby railways are compensated for their aggregate costs
of hauling grain from the region. The freight rate payments shared by
shippers and government are subject to economic conditions in the agri-
cultural sector, as well as the rest of the economy. The complexity in
terms of sharing the freight rate when linked to the uncertainty associ-
ated with future economic events, results in unkown financial obliga-
tions on behalf of shippers and the federal government. This thesis is
intended to analyze a range of possible outcomes of future rail freight
rates and the cost shares borne by grain shippers and the federal gov-

ernment.

1.1 THE WESTERN GRAIN TRANSPORTATION ACT

Western Canadian grain, coal and potash exports grew substantially from
the 1960's onwards. By the late 1970's, forecasts of continued growth
led to serious concerns about the capacity of Canadian railways to serve
the needs of the 1980's and 1990's. Rail renewal and expansion to im-
prove the system would require immense capital investment; without it
the railways argued that rail capacity rationing could be necessary, an

alarming prospect for the region's economy.
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'"Crow' rates, fixed by federal statute in the Crow's Nest Pass Agree-
ment of 1897, covered a decreasing portion of the costs of moving grain.
The lack of revenue from hauling grain came to be seen as an obstacle to
raising the necessary capital to improve the rail system. By 1982, it
was estimated that the freight rates (Crow) paid by shippers covered
only about twenty percent of the actual costs of transporting grain.?
Pressure built for some new arrangement for sharing the costs of grain
movement, In early 1982 the federal government began a process which

would alter the historic Crow rates.

In November of 1983, Bill C-155, an Act to facilitate the transpor-
taion, shipping and handling of western grain, became law. The objec-
tives of the new bill, also cited as the Western Grain Transportation
Act (WGTA), are:

"to improve the capacity and efficiency of the grain trans-
portation, shipping and handling system for the purpose of
maximizing returns to producers" [12,17],

"to ensure an adequate, reliable and efficient railway trans-
portation system that will meet the future reguirements for
the movement of grain" [38(2)a,55(2)], and

"to ensure that the overall revenues of the railway system are
adequate to meet its long-term needs" and to ensure that grain
contributes fairly to railway fixed costs "in relation to the
contribution provided by other commodities". [38(5)]

Unlike the old statute which fixed the dollar levels of grain rates,
the WGTA incorporates a method of determining rates that allows the

railways to recover their aggregate costs of shipping grain from the

Prairies. Every four years these costs will be established by an audit

2 Canadian Transport Institute, Public Hearing, "An Overview of the Re-
port of the Committee of Inquiry on Crow Benefit Payment", June 1985,

p. 3.
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performed by the Canadian Transport Commission. Between these costing

- reviews, railway costs will be estimated by the Commission.

Three categories of railway costs have been defined under WGTA: vol-
ume-related variable costs which refer to the cost of railway crews,
fuel, materials and the costs of investing in and maintaining capital
equipment; line-related variable costs which refer to railway expendi-
tures to maintain grain dependent branch lines and which are independent
of volume; and the contribution to constant or fixed costs which is a
phasing-in of railway overhead as a percentage of volume-related vari-
able costs. The sum of these cost categories represents the total pay-
ment to the railways and is referred to as the estimated eligible costs.
The payments are made in the form of a freight rate shared by the feder-
al government and the shipper for gualifying grain moved by rail to

points of export.

Under Bill C-155's rate structure, the federal government is commit-
ted to pay a fixed amount and to share in future annual railway cost in-
creases above specific limits. The fixed amount, known as the Crow Ben-
efit 1is unaffected by cost changes or shipments and represents the
difference between the estimated system cost of shipping grain by rail
and what the shippers paid under statutory rates in 1981-82. Based on
the base year shipments of 31.5 million tonnes, the Crow Benefit has
been set at $570.1 million in 1983-84, $599.6 million in 1984-85, $629.1
million in 1985-86 and at $658.6 million thereafter. If railway costs
to move the base year volume increase, the cost increases will be shared
by government and shippers, with limits on the increase borne by ship-

pers,
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In addition to the government commitment, the shipper share limita-
tion clause or safety net feature of the Act requires the government to
contribute additional funds 1if the shippers' share of the freight rate
exceeds a fixed percentage of a weighted average price of the six major
grains. Percentages are 4%, 5%, 8%, and 9% for calendar years 1984

through 1987 respectively and 10% thereafter.

Shippers are responsible for what they would have paid under Crow
rates on the base volume of 31.5 million tonnes plus a share of railway
cost increases on the base volume. Producers are required to pay the
first three percentage points (accumulating) of annual rail cost in-
creases on the base volume 1in the crop years through 1985-86 and the
first six percentage points thereafter. In addition, shippers must pay
the full cost, including all cost increases, of transporting any volumes

of grain in excess of the base volume of 31.5 million tonnes.

All rate calculations are based on the Grain Transportation Agency's
estimate of grain volumes to be moved by rail. Specific distance-relat-
ed rates are listed in the WGTA's Base Rate Scale (similar to the old
Crow rate) where shippers more distant from port pay higher rates. To
determine specific rates for each crop year, these base rates are multi-
plied by a factor referred to as the Crow Multiplier. The Crow Multi-
plier is the railways' estimated eligible costs divided by the Crow rev-
enue, where the Crow revenue 1is the revenue the railways would have
earned if the Crow rate had not been changed {(i.e., $4 .85 per tonne x
estimated volume to be moved by rail in that particular crop year). The
multiplier is reset annually so that the railways will just recover

their estimated eligible costs. The government and shippers pay the
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railvays the new rates in accordance with the shares established in the

Act.

On August 1, 1985, Bill C-44, an amendment to the WGTA came into
force. Under the bill, government financial responsibilities were in-
creased. The 31.5 million tonne volume cap as it relates to federal

government obligations to sharing in rail cost increases was removed.

Secondly, federal government financial obligations increased by the
implementation of a tally system to replace Bill C-155's system of in-
terim and final rate adjustments. Both the adjustment system and the
tally system were devised to account for errors in grain shipment fore-
casts. As previously mentioned, all rate calculations are based on an
estimate of grain volumes to be moved by rail. Under the previous sys-
tem of interim and final adjustments, three estimates or determinations
of grain shipments were necessary. The first was made in February prior
to the beginning of the crop year and it was upon this estimate that the
freight rate for the upcoming crop year was based. The second or inter-
im volume estimate was made in April of the crop year in question. Any
cost change associated with the difference between the inital and inter-
im estimates was incorporated into the freight rate the following year
in the form of an interim adjustment. The third or final volume deter-
mination was made in October after the end of the crop year. The cost
effect of any difference between interim and final estimates was incor-
porated into the freight rate two years following in the form of a final

adjustment.
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If earlier estimates were too low, additional costs were incorporated
into the rate in later years; if they were too high, credits were gener-
ated which reduced the rate in subsequent years. Thus, the errors in
volume forecasts were picked up by this system in terms of the interim
and final ajustments which were later incorporated into the rate. Under
this procedure it took take three years before shippers' freight bills
associated with shipping any one year's crop were settled. The problem
inherent in this procedure was that the larger the forecast errors, the
larger the adjustments. The fluctuations 1in freight rates resulting
from these adjustments were leading to instability and wuncertainty in

the rate.

To stabilize freight rates and avoid large swings from year to year,
Bill C-44 adopted a tally system rather than the system of interim and
final adjustments. This proc dure removes the forecast errors from the
internal rate setsting cycle and set up a tally within which cost dif-
ferences associated with errors in forecasting grain shipments are kept.
Under this system, only two volume estimates or determinations are nec-
essary - the initial volume estimate, made in February prior to the be-
ginning of the crop year and the final volume determination, made after

the end of the crop year.

A tally is kept, year by year, of the total amount owed to or owed by
government which results from errors in forecasting volumes. The annual
tally adjustment 1is the government commitment plus the shipper share
limitation adjustment less the government's actual expenditure. & posi-
tive value in the tally indicates an unspent government financial com-

mitment or an amount owing to producers by the government; a negative



7
value indicates an overspent government commitment or an amount owed by
producers to the government. When the wvolume forecast is below actual
shipments, the federal government commitment would be exceeded and the
amount owed to the government will increase. When the volume forecast
is above actual shipments, the government commitment is not spent and

the amount owed by the government will increase.

This procedure increases the federal government's costs. Prior to
the amendment, if the actual grain movement was below the volume cap,
the government did not spend its commitment. Under the new system, the
unspent government's commitment is put in the tally and wused in future

years.

If the forecast errors are random and normally distributed, the num-
ber of years where actual exceeds projection should equal the number of
years where actual is below projection. As long as this statistical as-
sumption holds then the cumulative amount owed to or owed by shippers
will fluctuate around zero. The amounts registered in the tally would

not be factored into the freight rate.

To avoid having an excessive sum either owed to or owed by the gov-
ernment, a limit of $150 million is set on the cumulative tally. Any
amount over this limit is factored into the freight rate. For example,
if the previous cumulative tally exceeds $150 million, the government's
share of freight costs for the upcoming crop year increases by that
amount; if the previous cumulative tally exceeds minus $150 million, the
government's share of freight costs for the upcoming crop year decreases

by that amcunt.



1.2 PROBLEM

In the Western Grain Transportation Act, freight rates for transporting
grain are reviewed annually by the Canadian Transport Commission.,  The
reviev takes into account changes in variable and overhead costs by the
railways. These cost changes are affected by prices of operating in-
puts, productivity and technological advances in the grain transporta-
tion and handling sector, interest rates and forecasts of grain ship-
ments. Whereas the railways are compensated for their costs, who pays
the costs is defined in the Act. The cost shares borne by shippers and
the federal government are dependent upon economic conditions in the ag-
ricultural sector as well as the economy as a whole. Because of the so-
phistication of the rate-setting cycle and the uncertainty as to future
economic circumstances, future payment levels on the part of shippers

and government are unknown,

This uncertainty is compounded by the method of payment. The inquiry
into Crow Benefit payments commissioned by the Act, was presented in
March of 1985 and it recommended a procedure to pay the producers in-
stead of the method of subsidy payments to the railways. A Grain Trans-
portation Refund, consisting of the Crow Benefit and government contri-
butions through the inflation protection and safety net provisions would
be paid directly to producers in the Canadian Wheat Board Designated

Area on the basis of net sales of eligible grains in each crop year.

The recommendation from the method of payment inquiry had been re-
ferred to the comprehensive review of WGTA, which took place in the
1985-86 crop year. This comprehensive review provided an evaluation of

the Act and its impact on the transportation, shipping and handling of
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grain in terms of the future apportionment of cost increases between the
government and shippers, the recommedations from the method of payment
review, the advisability of implementing awards and sanctions for system
participants for meeting or failing to meet performance objectives, the
appropriateness of the new rates, their derivation, apportionment be-
tween government and shippers, provision for lower rates, rate setting
mechanisms and other rate-related provisions, the operation and effect
of the shipper share limitation, and the need for future comprehensive

reviews,

In this context, the comprehensive review could only evaluate the
events occurring between the onset of the Act {(January 1984) and the
1984-85 crop year. Because this period may not have been representative
of possible outcomes, research on the range of outcomes ({future rail
freight rates and the cost shares borne by grain shippers and the feder-

al government) will be valuable for any future reviews or analysis.

1.3 OBJECTIVES

The principal objective of the study is to quantitatively evaluate how
the freight rates legislated in the Western Grain Transportation Act in-
fluence the type and level of payments from grain shippers and the fed-
eral government. To accomplish this, a simulation model must be devel-
oped to incorporate the new payment principles with the integral

components of the rate setting cycle.

Secondly, the research intends to examine various structural and eco-
nomic conditions which may impact the freight rate. Structural condi-

tions analyzed will be the current freight rate structure and method of
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payment; and a change in the method of payment of the Crow subsidy to a
pay the producer approach based on net sales of eligible grains. At the
time this research was undertaken, the Review of the WGTA had not yet
commenced (the Review recommended that the Grain Transportation Refund
not be implemented). Economic conditions to be analyzed will be pre-
vailing trends in economic variables; an increase in railway costs due
to inflation or a change in the utlization of inputs, and a decrease in
the Canada - United States currency exchange rate {and subsequent drop
in grain prices). To meet this objective, several scenarios will be
composed based on combinations of the above conditions. These scenarios
will be reviewed separately and comparatively as they influence the fi-

nancial obligations of grain shippers and the federal government.

1.4 QUTLINE

The remaining chapters of this thesis attempt to meet the specific ob-
jectives as stated. Chapter 2 includes a description the type of method
to be used in evaluating how rail tariffs defined in the Western Grain
Transportation Act affect both the type and level of payments made by
shippers and the federal government, an explanation of the conceptual
model, and a detailed examination of each component of the model. Chap-
ter 3 provides the experimental design and a description of each of the
four scenarios to be analyzed. Chapter 4 examines the results of the
bench scenario in depth and provides a comparative analysis of each al-
ternate scenario in terms of the financial obligations of the government
and grain shippers. Chapter 5 provides a brief summary of the results
and examines the policy implications of the study. This last chapter
also discusses some of the limitations of the research and mentions some

suggestions for further research.



Chapter 11

THE MODEL

Determining the probability of expected future freight rates and how the
rate will be shared by shippers and government requires the specifica-
tion of a systematic framework to account for the rate structure and the
economic setting. To reflect the uncertainty of future freight rates, a

Monte Carlo experiment will be utilized in the model.

2.1 MONTE CARLO METHODS

The definition of Monte Carlo methods appears to be a subject about
vhich there is a good deal of disagreement. The original concept, de-
veloped by von Neumann and Ulam in the 1940's, seems to have been that
Monte Carlo specifically designated the use of random sampling proce-
dures for solving deterministic mathematical problems. Some define
Monte Carlo as the use of random sampling to treat both deterministic
and probabilistic problems. Others require that the sampling process be
sophisticated (involving the use of a variance reduction technique) in
order to qualify as Monte Carlo.® For the purposes of this thesis, Monte
Carlo methods is defined as that branch of experimental mathematics
(whereby conclusions are inferred from observations} which is concerned
with using random numbers as a technique for the solution of a probabi-

listic problem,

3 Meyer, H.A., editor, Symposium on Monte Carlo Methods, (New York:
John Wiley and Sons, Inc., 1956}. p. 2.

- 11 -
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One application of the Monte Carlo method 1is that of distribution
sampling or model sampling.® The purpose is to determine the distribu-
tion or some parameters of the distribution of a stochastic variable.
This particular stochastic or output variable is a known function of one
or more stochastic input variables which have known or assumed distribu-
tions. Repeated sampling from the input variables' distributions and
the calculation of each resulting value of the output variable yields an

estimate of that output variable's distribution.

Another area of Monte Carlo is that of simulation.® In the case of a
probabilistic problem, the simplest Monte Carlo approach is to observe
random numbers, chosen in such a way that they directly simulate the
physical processes of the original problem, and to infer the desired so-
lution from the behavior of these random numbers. However, it should be
noted that simulation does not necessarily imply the use of random num-
bers. Time-series regression techniques can be used as an example of
deterministic simulation in that once the parameters are estimated, the
disturbances are suppressed and the timepath of the endogenous variable
is calculated from the exogenous variables and lagged endogenous vari-
ables, without using any random numbers. Therefore, it is only the area
of experimentation involving the sampling of stochastic variables using

random numbers that is denoted Monte Carlo simulation.

% Kleijnen, J.P.C., Statistical Techniques in Simulation, Part i, (New
York: Marcel Dekker, Inc., 1974). p. 9.

5 Ibid., p. 9.
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The model utilized in this thesis will combine the ideas behind dis-
tribution sampling with those of simulation. The significance of this
work is both scholastic and has direct application with respect to re-
viewing the WGTA, A Monte Carlc experimental design has not been used
widely to analyze grain transportation issues. In addition, this type
of procedure has many advantages over deterministic modelling, 1in that
uncertainty regarding future economic events can be built in to the mod-
el by using stochastic input variables. As well, Monte Carlo experi-
ments can be very effective in the area of comparative simulation.  Be-
cause the same random numbers may be used to simulate the two situations
and their corresponding results, the difference between the two unbiased
estimates is an unbiased estimate of the difference. Further, the pre-
cision of the estimated difference will be greater if the dependence is
such that, when a result in one simulation cccurs due to the variance
being overestimated, then the result in the other situation is affected

in the same manner.

2.2 THE CONCEPTUAL MODEL

The modelling process involved in structuring the rate setting cycle can

be broken down into five major components:

1. the estimation of eligible railway costs which are based on the
forecast of grain volumes to be moved by rail, various input
price indices on both volume-related and line-related variable
costs, and adjustments for productivity and technological ad-

vancement,
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2, the determination of the cost shares borne by the federal govern-
ment and grain shippers,

3. the shipper share limitation adjustment, dependent upon the value
of the computed freight rate to grain price ratio relative to
those limits defined in the Act (where the computed freight rate
to grain price ratio is based on the average freight cost to
shippers and a weighted average or basket price of grain},

4., the determination of actual grain shipments by rail (shipments
are influenced by randomly generated crop yields, the use of
grain in the Prairie region, and the capacity of the grain han-
dling and transportation system), whereby these values are also
used in computing grain shipment forecasts, the shipper share
limitation adjustment and in the tally system, and

5. the determination of various decision variables' probability dis-
tributions including government and shipper shares of total esti-
mated eligible railway costs, government and shipper freight
rates, the shipper share limitation adjustment, the cumulative
tally and surpasses of its limits, as well as forecast and actual
grain shipments, the basket price of grain and Canada - United

States currency exchange rates.

To facilitate comprehension of the model, a schematic diagram is pre-
sented in Figure 2.1. The diagram is illustrated as a flow chart with
the various arrows indicating the relationships. For example, Estimated
Eligible Railway Costs are influenced by both the forecast of grain

shipments and railway cost inflation.
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The program logic of the Monte Carlo experimental design will simu-
late twenty crop years, from 1981-82 to 2000-01 with actual events over-
riding the random nature of the simulation for crop years to 1985-86.
Each twenty year segquence is considered one replication of outcomes or
one trial. The desired number of trials will depend on the observations
required to establish a stable statistical distribution of possible out-
comes. This will be determined using a chi-sguare test on various sam-

ple sizes.®

This Monte Carlo process of sampling from several probability distri-
butions allows the model to simulate a range of possible outcomes within
a given structure. Specifying a model in this manner allows the re-
searcher to undertake changes representing different structural or eco-
nomic conditions in either the agricultural sector or the economy as a
whole. If the results simulated after the structural or economic change
produce different distributions of outcomes, policy makers and advisors

will have some a priori information on the expected effects.

2.3 MODEL COMPONENTS

This section discusses the major components of the model. Underlying
relationships and assumptions concerning each component are identified.
It should be noted that the model presented refers to the bench-run sim-
ulation in that it exhibits current trends in economic variables and re-
flects the structure of the grain handling and transportation sector

which existed when the WGTA was established.

® The expected number of observations in each frequency class is assumed
to be those which result when the twenty year sequence is replicated
one thousand times.



17

2.3.1 Estimating Eligible Railway Costs

In estimating total eligible railway costs of transporting grain, there
are three cost categories which must be examined: volume-related vari-
able costs, line-related variable costs and fixed costs. With respect
to the estimation of volume-related variable costs for the upcoming crop
year, the first reguirement is a forecast of grain volumes to be moved.
For the purposes of the model, forecast grain volumes are the predicted
values which result when the randomly generated actual grain shipments
are regressed upon a trend variable (see equation 2.1). To generate
these predicted values, perfect knowlege of the future is assumed with

respect to actual grain shipments.

PREDSHIP = 31.,519099 + (.515914 * TREND) (2.1)

t-statistics: 178.485 31.623

where PREDSHIP = forecast of grain volumes to be moved
TREND = time trend variable (trend = 1, 2, 3, ...18;

where 1 is 1983-84, 2 is 1984-85, etc.)

This type of procedure 1is used because the tally system 1is based on
the expectation that the cumulative amount owed to or owed by the feder-
al government fluctuates around zero. For this expectation to be borne
out, forecast errors associated with grain shipments must be zero. This
will occur if the assumptions of the linear stochastic regression model
are satisfied, specifically that the mean value of the random error term
is zero. On average, the error associated with forecasting grain vol-
umes shipped should be zero, and thus, the expected value of the tally

should be zero because the tally is, in concept, the random error term.
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The resulting values of forecast shipments are used to adjust the
previous year's volume-related variable costs. Other factors affecting
volume-related variable costs include an input price index reflecting
increases in the price of inputs (labour, fuel and materials), the cost
of capital, depreciation and tank car rentals, as well as a productivity
adjustment which accounts for a greater use of government owned hopper
cars in place of railway owned box cars. The volume-related input price
index is assumed to be 1.04 per year and the productivity adjustment $20
million per year over the simulation period. The computation of volume-

related variable costs is shown in equation 2.2,
vvC = (VVC_, * VIPI * PREDSHIP/ACTSHIP) - PRODADJ (2.2)

where VVC = volume-related variable costs (1981f82 or base year
volume-related variable costs are defined in the Act
as $590 million)
variable costs are defined in the Act as $590 million)
VIPI = volume-related input price index (base year index is 1.0}

PREDSHIP = forecast grain shipments

ACTSHIP = actual grain shipments (base year shipments are 31.5
million tonnes)
PRODADJ = productivity adjustment

Line-related variable costs are independent of grain volumes shipped
but are affected by a line-related input price index reflecting increas-
es in input prices (labour and materials), the cost of capital and
depreciation, as well as a productivity index accounting for changes in

the number of grain dependent branch lines due to the changing mix of
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traffic and abandonments. Line-related variable costs are also affected
by temporary spending adjustments regarding maintenance costs which are
submitted by the railways. These are not included in the model. The
line-related input price index 1is assumed to be 1.03 per vyear over the
simulation period and the productivity index .89 in 1986-87, .88 in
1987-88, .87 in 1988-89, and .86 thereafter indicating a process of de-
letions in the mileage of grain dependent branch lines. The computation

of line-related variable costs is shown in equation 2.3.
LvC = LVC_l * LIPI # PRODINDX (2.3)

where LVC = line-related variable costs {base year line-related
variable costs are defined in the Act as $104,7 million)
LIPI = line-related input price index (base year index is 1.0)

PRODINDX = productivity index (base year index is 1.0)

Fixed costs, referred to in the Act as the contribution to constant
costs, are grain handling's share of railway overhead. The contribution

to constant costs is calculated as follows in eguation 2.4,
FC = a * VC (2.4)

where FC = phased-in contribution to constant costs (fixed costs)
a = the Act defines constant costs to be phased in at a
rate of 5% of volume-related variable costs in 1983-84,
10% in 1984-85, 15% in 1985-86, and 20% thereafter

VVC = volume-related variable costs

The sum of these three cost categories represents the total payment
to the railways and is referred to as estimated eligible costs (egquation

2.5).
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EEC = VVC + LVC + FC (2.5)

where EEC = estimated eligible costs

The payment takes the form of the governmment share, the shipper share
and the CN adjustment. The CN adjustment is an amount paid by the Min-
ister of Transport directly to CN relating to moving grain over the high
cost lines to Churchill and Prince Rupert. The CN adjustment is assumegd

to be $10 million per year over the simulation period.

2.3.2 Determination of Shares borne by Government and Shippers

The government share is determined by the sum of the government commit-
ment, the shipper share limitation adjustment and any tally adjustment
(which results when the cumulative tally exceeds $150 million or is less
than -$150 million). The government commitment is the Crow Benefit plus
the cumulative government share of cost changes on all grain volumes
forecast to be shipped. The process by which the cumulative government
share of cost changes is calculated is complex and can best be explained
by the following procedure. Firstly, cost changes on a per tonne basis

are determined as in equation2.6.

CCT = EECT - CTBASE - SCCT (2.6)

where CCT = cost change per tonne
EECT = estimated eligible railway costs expressed on a per
tonne basis and based on the forecast grain shipments
CTBASE = average cost of moving one tonne of grain in the 1981-82
crop year. It is defined in the Act to be equal to the

following amounts, taking into account the phased-in
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contribution to constant costs:
$22,05 in 1982-83,
$22.99 in 1983-84,
$23.93 in 1984-85,
$24.86 in 1985-86, and
$25.80 thereafter.

SCCT = sum of the previous cost changes on a per tonne basis

Secondly, the rate of cost change on a per tonne basis is calculated as

follows in equation 2.7.

RCCT = CCT/(EECT - CCT) * 100 (2.7)

where RCCT = rate of cost change on a per tonne basis

The government share of cost changes on a per tonne basis 1is shown in

equation 2.8.

GSCCT = {RCCT - MAXSS) * (EECT - CCT) {2.8)

where MAXSS = maximum shipper share of the rate of cost change defined
in the Act as: 3% in 1983-84, 1984-85, 1985-86 and

6% thereafter

I1f the rate of cost change per tonne is negative, the government share
of cost changes is simply the current crop year's cost change per tonne.
If the rate of cost change per tonne is less than the maximum shipper
share, the government share of cost changes is zero (shippers pay all
inflationary costs). The government share of cost changes on a per
tonne basis is cumulative and applies to all volumes forecast to be

moved (see equation 2.9)
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CGSCC = {CGSCCT + GSCCT) * PREDSHIP {(2.9)

where CGSCCT = cumulative government share of cost change on a per tonne
basis for the previous years
GSCCT = governmnent share of cost changes on a per tonne basis for
the current crop year

PREDSHIP = forecast grain shipments

The determination of the government commitment is shown in equation

2.10'

GCOM = CROW BENEFIT + CGSCC (2.10)

where GCOM = government commitment
CROW BENEFIT = government subsidy defined in the Act to be:
$286 million for the period beginning January 1,
1984 and ending July 31, 1984,
$599.6 million for 1984-85,
$629.1 million for 1985-86, and
$658.6 million thereafter

CGSCC = cumulative government share of cost changes

The government's share of the estimated eligible railway costs in to-

tal dollar terms is computed as follows in equation 2.11.

GSHARE = GCOM + SSLADJ + TALEXC - CNADJ (2,11}

where GSHARE = government's share of estimated eligible costs

SSLADJ = shipper share limitation adjustment (detailed in
subsection 2.3.3
TALEXC = the amount by which the cumulative tally exceeded
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its limits in the crop year two years preceeding
(detailed in subsection 2.3.4)

CNADJ = CN adjustment

The freight rate paid by the government is the government share divided

by the forecast of grain volumes to be shipped.

The shipper's share of estimated eligible railway costs in total dol-

lar terms is a residual amount (see eguation 2.12).

SSHARE = EEC - CNADJ - GSHARE (2.12)
where SSHARE = shippers' share of estimated eligible costs
The average freight rate paid by grain shippers is the shipper share di-

vided by the forecast of grain volumes to be shipped.

2.3.3 The Shipper Share Limitation Adjustment

This component of the model determines whether the safety net feature of
the WGTA will be triggered. Under this feature, shippers are protected
against relatively high freight rates when grain prices are low. The
government is reguired to contribute additional funds in the form of a
shipper share limitation adjustment if the average freight cost to ship-
pers exceeds a fixed percentage of a weighted average price or basket
price of the six major grains (wheat, barley, oats, rye, rapeseed and
flaxseed). The computation of this adjustment is defined in eguation
2,36. The average price is based on the price of each grain at its pre-
dominant point of export and weighted according to the volume of each

grain moved by rail (see equation 2.34).
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This feature of the rate setting cycle differs in that it is based on
the calendar year rather than the crop year The average freight cost to
shippers and the basket price of grain for calendar year 1 must be de-
termined by March 31 of the following year and if a shipper share limi-
tation adjustment is required, it is incorporated into the next crop

year's freight rate.

2.3.3.1 The Average Freight Cost to Shippers

The average freight cost to shippers in calendar year i (say 1985) is
calculated by weighting the average shipper freight rates for the previ-
ous crop year {1984-85) and for the current crop year (1985-86) by an
estimate of grain shipments which occurred during the second half of the
previous crop year (January 1, 1985 to July 31, 1985) and during the
first half of the current crop year (August 1, 1985 to December 31,
1985)., For the purposes of the model, it is assumed that 56% of grain
shipments occur January 1 through July 31 and 44% of grain shipments oc-

cur August 1 through December 31.7

” Kraft, D.F. and Fields, V.J., "Aggregate Agricultural Crops Model" in
conjunction with "The Drought Sensitivity Analysis", (University of
Manitoba, Department of Agricultural Economics: June 1985).
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For example, the average freight cost to shippers in calendar year 1985

is determined as follows:

ACgs = (SSHTgsss* .44*%PREDSHIPgss5) + (SSTgsse * .56%*PREDSHIPgs5ss)

(2,13)

(.44 * PREDSHIPgsss5) + (.56 * PREDSHIPgss¢)

where AC = average freight cost to shippers on a per tonne basis
SSHT = shipper freight rate (per tonne basis)

PREDSHIP = forecast grain shipments

2.3.3.2 The Basket Price of Grain

The determination of the basket price of grain in Canada is based on
randomly generated United States export wheat prices, randomly generated
Canada - United States exchange rates and a weighting procedure involv-
ing randomly generated grain shipments. Grain prices in Canada are
linked closely to those established in the United States market.  Thus,
this manner of generating the basket price can enable the researcher to
examine different pricing policies in the United States, as well as var-

iations in exchange rates.

Wheat prices are randomly generated because of the uncertainty which
exists in this area. A rectangular probability distribution from which
sampling occurs was chosen due to the significant annual variation which

is present in grain prices.® The rectangular distribution has variable

® Snitynsky, Raymond E., Risk Analysis of Farmland Investment, thesis,
(Uiversity of Manitoba, Department of Agricultural Economics: October
1983). pp. 33-38.
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bounds which are linked to the previous year's price, as well as overall
bounds.  The purpose of this is to create a bounded price distribution.
The variable with-in year bounds determine the price distribution and

the overall bounds confine these variable bounds.

The 1985 United States Farm Bill sets the framework for agricultural
policy for five years (1986 through 1990}. Under the new legislation,
minimum loan prices for wheat are no longer indexed with inflation. In-
stead loan rates for wheat in 1986 are set at levels below those in 1985
and can decrease during the period from 1987 through 1990 if wheat pric-
es average less than 110 percent of the loan rate. This means that the
lower overall bound can decrease throughout this period. The procedure
for establishing lower overall bounds on the price distribution is out-

lined in equations 2.14 through 2.17.

1985-86: LB'

$120/tonne (U.S. §) (2.14)
1986-87: LB’

$88/tonne (U.S. §) (2.15)
1987-88 through 1990-91: if USFP < (1,10 = LBLI)

then LB' = .95 * LB', {2.16)
1991-92 through 2000-01: LB' = LB!, (2.17)
where LB' = lower overall bound for U.S. wheat price distribution

USFP = randomly generated U.S. farm price of wheat {(U.S. dollars)

For 1985-86 and 1986-87 the lower overall bound is the minimum loan
price for wheat ($120/tonne in 1985-86 and $88/tonne in 1986-87 ex-
pressed in U.S. dollars). For the next four years, if the previous
year's farm price averages less than 110 percent of the loan rate, the

new loan rate (lower overall bound) drops by five percent. For the re-



27
mainder of the simulation period, the lower overall bound takes on the

1990-91 value.

The overall upper bound is assumed to be $160 per tonne. This bound
can increase with inflation. Grain price inflation is assumed to be
four percent per year. The variable bounds for the price distribution
are based on a price change of plus or minus twenty-five percent of the
previous year's price. This range is expected to account for the major-
ity of wvariation. The following equations illustrate the procedure

which determines the price distribution:

LB = .75 * USFP {2.18)
UB = 1,25 * USFP, {2.19)
1f LB < LB’

then LB = LB'

and UB = UB' * (1 + INFL)#**i /1,25 % .75 (2,20}

If UB > UB' * (1 + INFL)#*=*i

then UB = UB' * (1 + INFL)#%i
and LB = LB* /.75 * 1,25 (2.21)
where LB = lower variable bound for U.S. wheat price distribution
UB = upper variable bound for U.S. wheat pricé distribution
LB' = lower overall bound for U.S. wheat price distribution
UB' = upper overall bound for U.S. wheat price distribution

INFL = grain price inflation

i=time (0, 1, 2, ...15; where 0 = 1985)

Note that the distribution is reset if the resulting variable bounds are

greater than or less than the overall bounds such that the distribution
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range is plus or minus twenty-five percent of the previous year or the
lean rate price. The farm price of wheat is randomly generated by tak-
ing the product of the range of the distribution bounds and the random

value and adding it to the lower distribution bound (see eguation 2.22),

USFP = LB + [{(UB - LB) * RND] (2.22)

where USFP = randomly generated U.S. farm price of wheat

LB

lower bound of the price distribution

UB = upper bound of the price distribution

RND = random value between 0 and 1

The export price of wheat in the United States is the farm price plus
marketing costs (equation 2.23}. Marketing costs are assumed to be §$27

per tonne in 1985 and increase at a rate of four percent per year.

USEP = USFP + [MC * (1 + INFL)*#i] (2.23)
where USEP = U.S. export price of wheat (2.23)
USFP = randomly generated U.S. farm price of wheat

MC = U.S. marketing cost of wheat

INFL inflation

i= time
Export wheat prices in the United States are randomly generated from

1985 throughout the simulation period.

Exchange rates between Canada and the United States are generated
from a triangular probability distribution reflecting a nature of cen-

tral tendency. For the benchrun simulation, the initial maximum value
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or uppér bound for the distribution is assumed to be .85; the initial
minimum value or lower bound .69. The initial modal value is .73,
Specifying the distribution in this manner means that the probability of
the Canadian dollar appreciating relative to the U.S. decllar 1is much
greater than the probability of it depreciating. However, there is no
time-related upward trend with respect to the value of the Canadian dol-
lar. The following equations (2.24 through 2.27) illustrate the deriva-

tion of the triangular distribution:®

probability density functions:

f(X) = 2 * (X - MIN)/(MAX - MIN) * (MODE - MIN); {2.24)
MIN < X < MODE
£(X) = 2 * (MAX - X)/(MAX - MIN) * (MAX - MODE); (2.25)

MODE < X < MAX

where X = the United States -~ Canada exchange rate

MAX = maximum value of the United States - Canada exchange rate

MIN = minimum value of the United States - Canada exchange rate

MODE = modal value of the United States - Canada exchange rate

The two probability density functions above are integrated resulting in

the following cumulative probability density functions:

F(X) = (X - MIN)**2/{MAX - MIN) * (MODE - MIN); (2.26)
MIN < X < MODE
F(X) = 1 - [(X - MAX)**2/(MAX - MIN) * (MAX - MODE)}]; (2.27)

MODE < X < MAX

8 Snitynsky, Raymond E., Op.Cit., p. 39.
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where F(X) = a random value between 0 and 1 used to derive the

stochastic variable X (U.S. - Canada exchange rate)

The United States - Canada exchange rate is determined by the following

equations (2.28 through 2.32):

MIN = ,72 * (1 + APP)**i (2.28)
MAX = .85 * (1 + APP)**i (2.29)
MODE = .75 % (1 + APP)**i {2.30)

if 0 < RND < (MODE - MIN)/(MAX - MIN)

then X = MIN + [RND * (MAX - MIN) % (MODE - MIN)]#*%.,5 (2.31)

if (MODE - MIN)/(MAX - MIN) < RND < 1

then X = MAX - [(1 - RND) * (MAX - MIN} * (MAX - MODE)}**.,5 (2,32)
where APP = rate at which the exchange rate probability distribtion
shifts; for the bench case APP = 0 indicating no apparent
trend of appreciation or depreciation of the Canadian
dollar relative to the U.S. dollar
RND = randomly generated value between 0 and 1

X = United States - Canada exchange rate

The variation of the randomly generated exchange rate is dependent upon
its range of maximum and minimum values. The range represents the de-
gree of uncertainty associated with exchange rates. The values of the
Canada - United States exchange rate (reciprocal of the randomly gener-
ated United States - Canada exchange rate) are multiplied by the random-
ly generated United States wheat price to yield a Canadian price for

wheat.
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In determining the basket price of grain in the model, prices of the
five major grains (wheat, barley, oats, rapeseed and flaxseed) are uti-
lized. Since only Canadian wheat prices are generated through randomly
selecting U.S. wheat prices and an exchange rate, prices for the remain-
ing grains are determined by examining the historic relationships of
these remaining grains relative to wheat.'?® These prices are then
weighted according to the actual volume of each grain shipped. For ex-
ample, the calculation of the weighted average price for the 1985 calen-

dar year is illustrated in equation 2.33.

WTPgs = (USPRICEgs * CANUSgs) * {(.44*%SHIPWgap5 + .56% SHIPWgsgs)
+ [PB/PW (.44*SHIPBgsss + .56*SHIPBasss)]
+ [PO/PW (.44*SHIPOg4g5 + .56*SHIPBgsgs))
+ [PR/PW (.44%SHIPRg455 + .56%SHIPRgss¢) )
+ [PFL/PW (,44%SHIPFLg4s5 + .56%SHIPFLgs556)]}/

(.44*SH195435 + .56*SHIP3586) (2.33)

where WTP = proxy for the weighted average or basket price for the six

major grains in Canada

CANUS = Canada - United States exchange rate

SHIPW = randomly generated actual wheat shipments
SHIPB = randomly generated actual barley shipments
SHIPO = randomly generated actual oats shipments
SHIPR = randomly generated actual rapeseed shipments

SHIPFL = randomly generated actual flaxseed shipments

'® data source : Canadian Wheat Board Annual Reports (total CWB payment
for #1 CWRS, #1 feed barley and #1 feed ocats), and Statistics Canada
22-007, "Grains and Oilseeds Review" (Winnipeg Commodity Exchange av-
erage cash prices for #1 Canada rapeseed basis Vancouver and #1 Cana-
da flaxseed basis Thunderbay), 1962-84.
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SHIP = randomly generated actual shipments of all grain

note: all individual grain shipments are adjusted for capacity
constraints (eg. the relationship between randomly generated
potential wheat shipments and randomly generated potential
total grain shipments is applied to randomly generated actual
grain shipments - see subsection 2.3.4 with respect to

capacity constraints)

PB/PW = historic relationship between barley and wheat prices = .55
PO/PW = historic relationship between cats and wheat prices = .37
PR/PW = historic relationship between rapeseed and wheat prices = 1.46

PFL/PW = historic relationship between flaxseed and wheat prices = 1.79
The freight rate to grain price ratio for 1985 is then:

FPgs = ACps/WTPgs * 100 (2.34)

where FP = freight rate to grain price ratio

aAC

average cost to grain shippers on a per tonne basis

If the freight rate to grain price ratio exceeds the safety net percent-
ages as legislated in the WGTA, a shipper share limitation adjustment is
triggered and incorporated into the government freight rate the follow-
ing crop year (1986-87 in this example). The computation of this ad-

justment is shown in equation 2.35.

SSLADJggg7= (FPgs — SAFENET35)*WT935*(.44* SHIPg4355 + .56*SHIP3555)/100

(2.35)

where SSLADJ = shipper share limitation adjustment

SAFENET = percentage by which shippers are protected against
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high freight rate when grain prices are low. The
safety net is defined in the Act as:
4% in 1984,
5% in 1985,
8% in 1986,
9% in 1987, and

10% thereafter,

2.3.4 Actual Grain Shipments

Actual volumes of grain shipped are determined through a process of ran-
domly generating prairie yields, computing grain production and poten-
tial tonnage movements, and adjusting these potential shipments utiliz-
ing a capacity function accounting for limitations in the grain
transportation and handling sector. Actual grain shipments are randomly

generated from 1983-84 throughout the simulation period.

Crop yields exhibit a random nature in that they are largely affected
by weather. Random yields are generated for each of the five major
crops (wheat, oats, barley, rapeseed and flaxseed) on stubble seedbeds
and on fallow seedbeds. The yields are jointly determined in that all

are tied to the random yield of wheat on stubble.

Wheat yields were found to be best depicted by a Beta distribution.!'!
A distribution such as this (skewed to the left) indicates a greater

probability of below average crop yields than bumper crops. The yield

'" Kraft, D.F. and Fields, V.J., "Comparison of Beta and Triangular Dis-
tributions to Approximate Crop Yield Probability Distributions" (Uni-
versity of Manitoba, Department of Agricultural Economics: February
1985).
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for wheat on stubble in Western Canada 1is generated from a Beta distri-
bution of the first kind, where a continous variate, x, is distributed

wvith a probability density function:'?

f(x) = x*+x(1 - 1} * (1 - x)**x(m - 1)/B(1,m) (2.36)

through the range of values zero to one

with mean value of x = 1/(1 + m) (2.37)

and variance = (1 * m)/{1 + m)*%2 x (1 + m + 1) (2.38)

The parameters 1 and m are derived from the normalized mean and variance

for each yield such that:

[NMEAN * (1 - NMEAN)*%2 + (NMEAN * NVAR} - NVAR]/NVAR (2.39)

=3
n

(NMEAN * m)/(1 - NMEAN) (2.40)

p—
1]

where NMEAN normalized mean

NVAR = normalized varilance

"

and NMEAN

"

1 -[(WSMAX - WSMEAN)/WSMAX - WSMIN)] (2.41)

NVAR = {[WSMEAN - (WSMEAN - WSSD)]/(WSMAX - WSMIN)}#%2  (2.42)

where WSMEAN = mean value of yield of wheat on stubble

= 21,0777 * {1 + GROWTH)**i | (2.43)

WSMAX = maximum value of yield of wheat on stubble (upper bound
of the distribution)

= 29.4221 % {1 + GROWTH)**i (2.44)

WSMIN = minimum value of yield of wheat on stubble (lower bound

of the distribution)

'2 Weatherburn, C.E., A First Course in Mathematical Statistics, (Cam-
bridge: University Press, 1962). p. 153.
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= 14,7606 * (1 + GROWTH)**i (2.45)
WSSD = standard deviation of yield of wheat on stubble

= 3.908 (2.46)

Initial parameters of the distribution were determined by a statistical
analysis of prairie wheat yields on stubble seedbeds for the period 1962
through 1984. The growth factor on yield (GROWTH} is assumed to be 1.5%

per vear, and i represents a time factor.

The Statistical Analysis System package (SAS), used in programming of
the model, has an internal function which computes the inverse of the
cumulative beta distribution and returns the P-th gquantile'? as illus-

trated in equation 2.47.
P = BETAINV(RND,1l,m) (2.47)

where P = P-th quantile
BETAINV = SAS function
RND = random value between 0 and 1

1 and m = parameters of the distribution

The yield of wheat on stubble is computed as the P-th quantile multi-
plied by the distribution range and added to the lower bound {equation

2.48):

YWS = WSMIN + P * (WSMAX - WSMIN) (2.48)

13 SAS User's Guide: Basics 1982, p. 162,
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A stubble-fallow relationship utilizing the randomly generated value
for yield of wheat on stubble determines a preliminary value for the
yield of wheat on fallow in Western Canada (equation 2.49). The equa-
tion indicates that the relationship between fallow and stubble yields
is not one of fixed proportion (eg. under drought conditions fallow

yields will not be suppressed as far relative to stubble yields).
YWFT = 20 + (.5 * YWS) (2.49)

A new random value between zero and one is generated to account for
variability between stubble and fallow yields, and the yield of wheat on
fallow is dependent upon the value of this new random variate (see equa-

tion 2.50 and 2.51).

If RND <= ,7 then YWF = YWF1 - 14 + (20 * RND) (2.50)

YWF1 + 2.33 - {3,33 * RND) (2.51)

If RND > .7 then YWF

where YWF = randomly generated yield wheat on fallow
YWFT = preliminary value for yield wheat on fallow resulting from
the stubble-fallow relationship

RND = new random value between 0 and 1

The determination of the remaining crop yields seeded on stubble
(fallow) on the prairies are based in the historic relationships with
the yield of wheat on stubble {fallow) as estimated by ordinary least
squares. The resulting linear regression models'? are depicted in equa-

tions 2.52 through 2.53.

"4 data source: Statistics Canada 22-002, "Field Crop Reporting Series:
Summerfallow and Stubble, Area and Yields of Specific Crops",
1962-84,



Stubble Seedbeds:

YBS

t-statistics:

YOS
t-statistics:
YRS =

t-statistics:

YFLS

t-statistics:

Fallow Seedbeds

-

YBF =
t-statistics:

YOF =
t-statistics:

YRF =

t-statistics:

YFLF

t-statistics:

where YWS, YWF

YBS, YBF

YOS, YOF
YRS, YWF =

YFLS, YFLF

4,2955 + (1.5196 * YWS)
1,587 12,028

20.4242 + (1.2274 * YWS)
7.488 9.639

1.0536 + (.6740 * YWS)
469 6.427

-.2943 + (.5800 * YWS)
-.157 6.609

9.9253 + (1,350 * YWF)
3.522 12,978
22,1153 + (1,335 * YWF)
5.368 8.78
7.4202 + (.4287 % YWF)
2,581 4,4548
-1.6746 + (.6417 * YWF)

-.697 7.238

R-SQUARE

R-SQUARE

R-S5QUARE

R-SQUARE

R~SQUARE

R-SQUARE

R-S5QUARE

R-SQUARE

yield wheat on stubble, fallow

yield barley on stubble, fallow

yield oats on stubble, fallow

yield rapeseed on stubble, fallow

= yield flaxseed on stubble, fallow

.87

.82

.66

.68

.89

.79

.50

.71

(2.52)

(2.53)

(2.54)

(2.55)

(2.56)

(2.57)

(2.58)

(2.59)
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In order to generate the remaining crop yields a point prediction ap-
proach is applied, where values of the explanatory variable in any peri-
od are the randomly generated yield of wheat on stubble and on fallow.
It is assumed that the structural relationships will continue, that is,
the parameters do not change throughout the forecast period. The re-
sulting predicted values (crop yields) possess normal distributions as-
sociated with certain variances due to sampling errors of the parameter

estimates and to the variance of the random error terms.

The remaining crop yields are then randomly generated from within
their resulting distributions. Triangular distributions are used to ap-
proximate the normal distributions. The modal value for each triangular
distribution is assumed to be the value of the point prediction from the
econometric function (equation 2.60). The upper and lower bounds of
each distribution {(see equations 2.61 and 2.63) are the modal value plus
or minus two standard errors associated with that point prediction. Us-
ing the yield of barley on stubble as an example, parameters of the dis-

tribution are:

MODE = YBSP = 4,2955 + (1.5196 * YWS) (2.60)
SE = (RSS/(n - 2)) * [1 + (1/n) + (YWS - WSMEAN)*%2/WSCSS)#*.5 (2.61)

MIN = MODE - {2 * SE) (2.62)
MAX = MODE + (2 * SE) (2.63)
where MODE = modal value of yield barley on stubble

YBSP

resulting point prediction given the randomly generated
yield wheat on stubble (YWS)
SE = standard error of the point prediction

(RSS/(n - 2}) = estimate of the variance of the random error term,
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where RSS is the residual sum of squares from the
regression of yield barley on stubble on yield
wheat on stubble

n = number of observations

WSMEAN = mean value of yield wheat on stubble (see equation 2.43)

WSCSS = corrected sum of squares for wheat on stubble

MIN = minimum value of yield barley on stubble {lower bound of
distribution)

MAX = maximum value of yield barley on stubble (upper bound of

distribution}

The yield of barley on stubble is then randomly generated from this tri-
angular distribution. All other crop yields are determined using this

same procedure.

Grain production 1in Western Canada is computed by multiplying the
random yields for the five major crops by seedbed by the share of each
crop seeded and by the total available landbase. The shares of each
crop seeded on fallow and on stubble are the five-year averages {1980
through 1984). No trend is incorporated to account for a reduction in
land summerfallowed. The total available landbase used is fixed at the
1984 level. It is assumed that no new land enters into production. As

an example, wheat production is computed as follows in equation 2.64.
PRODNW = [{YWS * SWS) + (YWF * SWF)] * TOT (2.64)

vhere PRODNW = production of wheat in Western Canada

It

YWS, YWF = randomly generated yield wheat on stubble, fallow

five-year average share of wheat seeded on stubble

SWS, SWF

{fallow) relative to the total seeded area
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TOT = total available landbase for seeding in 1984

Production is determined for all crops in the same manner and then
summed together to give total prairie production. Although other crops
are not included in this portion of the analysis, it is assumed that ac-
tual tonnages will be reflected since the total available landbase is

used.

Domestic use on the prairies is subtracted from production to give
potential grain shipments if no capacity constraints existed. Domestic
use involves prairie seed and feed requirements, as well as grain pro-
cessed in Western Canada. All of these factors are assumed constant
throughout the simulation period. Seed requirements are a fixed per-
centage of grain production in 1984, with wheat being .015% of wheat
production, barley .0275% of barley production, oats .0275%, rapeseed
.0011%, and flaxseed .0075%. Total seed requirements are calculated to
be 1.84 million tonnes. Feed use is determined using a theoretical ap-
proach involving the share of milkcow equivalents for each prairie prov-
ince (based on livestock populations and their ration requirements) and
Western Canadian feed, waste and dockage data.'S Total feed use for the
prairies is estimated to be 8.22 million tonnes. Total grain processed

on the prairies is assumed to be 3.783 million tonnes.'®

'3 Reynolds, T.L., "Prairie Grain Producer Response to Export Con-
straints, 1970-80", M.Sc. Thesis, University of Manitoba, May 1987.

'® Kraft, D.F., "Dilution and the Method of Payment", research report,
University of Manitoba, Department of Agricultural Economics, Septem-
ber 1985.
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Production minus domestic use results in potential grain shipments.
These annual differences are generated throughout the simulation period.
A shipping and handling capacity function is then applied to potential
shipments to account for constraints in the grain transportation and
handling sector. The capacity function used is based on a simple form
of the acceleration principle which posits a certain fixed relationship
between capital and output.'’ Because the grain transportation and han-
dling sector cannot know the level of output (grain shipments) in any
given year, they will also base this year's capital requirements (re-
flected by the system's capacity) on some weighted average of previous
output which extends over many years. Using a Koyk transformation, the
system capacity can be stated as a function of grain shipments and the
previous year's capacity (equation 2.65). Equation 2.66 prevents a re-
duction in capital (system capacity) which might result from previous

capacity exceeding grain shipments for several consecutive years.

CAP = SHIP**,0535 % CAP_ *%,95 (2.65)

If CAP < CAP, then CAP = CAR, (2.66)

where CAP = tonnage movement capacity in the grain transportation and
handling system

SHIP = randomly generated actual grain shipments

The system's capacity for tonnage movement acts as a constraint on po-
tential grain shipments. Grain not shipped due to capacity limitations

is carried into the next crop year. Thus, actual grain shipment are ei-

'7 Evans, Michael K., Macroeconomic Activity: Theory, Forecasting and
Control - An Econometric Approach, {New York: Harper & Row, Publish-
ers, 1969). pp. 80-83,
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ther less than or equal to capacity. Capacity is initialized at 36 mil-
lion tonnes in 1983-84 and an additional 2.5 million tonnes are added in
1985-86 as a result of the Prince Rupert terminal becoming fully opera-

tional.'®

Randomly generated actual grain shipments are used throughout the
model - in the estimation of grain shipments forecasts (subsection
2.3.1}, the determination of the shipper share limitation adjustment

(subsection 2.3.3}, and in the tally system.

The cumulative tally accounts for the total amount owed to or owed by
the Government of Canada. It results from errors 1in forecasting vol-
umes.  The annual tally adjustment (equation 2.67) is the government
commitment (based on forecast grain volumes) plus the shipper share lim-
itation adjustment minus the actual expenditure by the government (com-
puted by multiplying the government freight rate by actual grain ship-

ments).
TALADJ = (RGCOM + SSLADJ) - GOVTEXP (2.67)

where TALADJ = annual adjustment to the tally
RGCOM = government commitment revised to account for actual
tonnages moved and limited by the difference between
eligible costs and base revenues
SSLADJ = shipper share limitation adjustment
GOVTEXP = total government payments to the railways (based on the

average government freight rate plus the CN adjustment)

'8 Kraft, D.F. and Karman, J., "Analysis of Procedures Used to Forecast
Grain and Oilseed Shipments", November 1986. p. 86
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The cumulative tally is the sum of all past tally adjustments plus the
current adjustment to the tally. If the previous cumulative tally ex-
ceeds a surplus or deficit of $150 million, the government's share of
railway costs for the next crop year increases or decreases by that

amount (referred to as TALEXC in equations 2.68 and 2.69).

I1£f CTALLY > 150 then TALEXC = CTALLY - 150 (2.68)

If CTALLY < -150 then TALEXC = CTALLY - (-150) (2.69)

where CTALLY = cumulative tally

TALEXC = amount by which the cumulative tally exceeds its limit

2.3.5 Probability Distributions

In order to evaluate the type and level of payments from grain shippers
and the federal government, the model estimates probability distribu-

tions for each crop year of the simulation period for:

1. the government's share of estimated eligible railway costs (in
total dollar terms) with individual distributions for the cumula-
tive government share of cost changes, the shipper share limita-
tion adjustment and any adjustments due to the cumulative tally
exceeding its limits,

2. the grain shippers' share of estimated eligible railway costs (in
total dollar terms),

3. the government freight rate,

4. the average shipper freight rate,

5. the annual tally adjustment, and
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6. the cumulative tally.

As well, the model produces probability distributions for each sto-

chastic element of the rate determining process. These include:

1. the weighted average or basket price of grain including the ran-
domly generated United States wheat price and the Canada - United
States exchange rate,

2. the forecast of grain volumes to be shipped, and

3. the actual grain shipments.

Each probability distribution is broken into ranges and a certain

frequency is associated with each range.

To obtain stable probability distributions, a specific number of rep-
lications are required to ascertain whether the resulting distributions
are not statistically different from what is expected. To accomplish
this, a chi-sqguare test for uniformity is employed.'® Each probability
distributionvis divided into freqguency class ranges and a certain number
of observations are associated with each particular class. The total
number of observations 1in each class is then compared with the uniform
expected number of observations. It is assumed that the expected number
of observations are those which result when the twenty-year simulation

is replicated one thousand times.

'® Mendenhall, William, Introduction to Probability and Statistics,
fifth edition, (Massachussetts: Duxbury Press, 1979}. pp. 372-375.




Chapter 111

EXPERIMENTAL DESIGN

This chapter sets out the experimental design to be utilized in analyz-
ing and comparing various scenarios of the model. 1In order to conceptu-

alize these, a description of each particular scenario is included.

3.1 EXPERIMENTAL DESIGN

The design of the experiment takes on a framework whereby the structural
and economic conditions proposed in Chapter 1 are combined to produce
different scenarios. A benchmark or base scenario is generated, as well
as three alternate scenarios. Each of these alternate scenarios exhib-

its one particular economic or structural change from the bench case.

EXPERIMENTS
SCENARIO 1 SCENARIO 2 SCENARIO 3 SCENARIO ¢
(bench)

-current rate -gcurrent rate -current rate —-change method
structure and structure and structure and of payment to
method of method of methed of 'pay the
payment payment payment producer’

-gconomic -increasing -appreciation -economic
status quo rail costs of Canadian § status quo

Figure 3.1: Experimental Design

- 45 -
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Figure 3.1 presents the experimental design in a concise manner.

Probability distributions and relevant descriptive statistics used in
evaluating the type and level of payments from shippers and government
will be generated for each of the scenarios. Rather than the compara-
tive analysis encompassing each crop year of the simulation period, only
four specific crop years will be reviewed - 1986-87, 1990-91, 1995-96,
and 2000-01.  Th bench scenario will be examined in depth 1in terms of
probability distributions and descriptive statistics relating to all
aspects of the model (see Chapter 2, section 2.3.5). The alternate sce-

narios will be analyzed and compared specifically with the bench case.

3.2 DESCRIPTION OF SCENARIOS

3.2.1 Scenario 1 (Benchmark experiment)

Scenario 1, the bench case, is intended to reflect the current status of
the grain handling and transportation sector which existed when the WGTA
was implemented. Freight rates are structured under the current method
of payment of the Crow subsidy. It is also intended to reflect current
trends in economic variables. Volume-related railway costs increase at
a rate of four percent per year; line-related costs 1increase by three
percent per year. The value of the Canadian dollar relative to the U.S.
dollar exhibits no trend of appreciation or depreciation over the simu-
lation period. The model described in Chapter 2 illustrates the bench-

mark experiment.
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3.2.2 Scenario 2
Scenario 2 also reflects the status of the grain handling and transpor-
tation sector which existed upon implementation of the WGTA.  However,
the experiment involves an increase in railway costs. Volume-related
railway costs increase at a rate of eight percent per year {volume-re-
lated input index equal to 1.08 per year}. Line-related railway costs
increase by six percent per year (line-related input price index egual
to 1.06 per year). These input price indices are composite indices.
Individual cost components are weighted according to their share of vol-
ume-related or line-related variable costs and factored up by a specific
index reflecting any cost change. Thus, these composite input price in-

dices can increase for two reasons:

1. increased inflation; an increase in input prices (where inputs
include labour, fuel, materials, depreciation and the cost of
capital), or

2, a change in the weighting of individual cost components, whereby
higher cost inputs account for a greater share of volume-related

or line-related variable costs.

A change 1in the weighting of inputs could arise from a change in
grain shipping patterns. An increase of grain sales through western
Canadian ports would require a greater share of grain volumes to be
shipped to Vancouver and Prince Rupert. This would alter input weights
such that rail costs would increase substantially although input prices
remained constant. Under the WGTA, rail cost increases are shared by
the federal government and grain shippers. Producers are required to

pay the first three percentage points (accumulating) of annual rail cost
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increases on all grain volumes shipped in the crop years 1985-86, and
the first six percentage points thereafter. Although this feature of
the Act is referred to as the inflation protection provision, rail cost

increases need not result from inflation for this cost sharing to occur.

3.2.3  Scenario 3

The current status of the WGTA is also the stuctural basis for scenario
3. However, the economic status gquo is altered with the introduction of
an appreciation of the Canada - United States currency exchange rate.
The triangular distribution from which exchanges rates are randomly gen-
erated shifts at a rate of 1.5 percent per year, resulting in an upward
trend of the Canadian dollar relative to its American counterpart. In
the determination of exchange rates (equations 2.28 through 2.32), the

variable APP takes on a value of .015,

3.2.4 Scenario 4

Scenario 4 assumes a change in the structure of the WGTA under current
economic trends. The alternate structural condition revolves around a
change in the method of payment of the Crow Benefit to a "pay the pro-
ducer" approach. Producers pay the full cost of shipping prairie grain
by rail to ports of export. A Grain Transportation Refund (GTR) would
be established consisting of the Crow Benefit and government contribu-
tions through the inflation protection and safety net features of the
WGTA. The GTR is then allocated to individual producers in the CWB des-
ignated area on the basis of net sales of eligible grains in each crop

year.
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The freight rate producers pay is based on a volume forecast and es-
timated railway costs for the upcominng crop year. The gross cost to
producers for hauling grain is dependent wupon actual volumes of grain

moved by rail. Its computation is shown in equation 3.1.

GRSCOST = SSHT * SHIP (3.1)

gross cost to grain producers

where GRSCOST

SSHT = shipper freight rate (full freight rate)

actual grain volumes shipped (randomly generated)

SHIP

The net cost to producers is computed as their gross costs less payments
recieved from the GTR. Because payments from the GTR are based on net
sales of eligible grains, a greater tonnage is covered by the subsidy
resulting in a dilution of that subsidy. The exact magnitude of that
dilution would depend on rhow much of the grain currently fed on the
prairies would be eligible for the GTR. For the purposes of this the-
sis, a dilution factor of 15 percent is assumed. Thus, payments to pro-
ducers from the GTR are assumed to be 85 percent of the government
freight rate under the current method of payment multiplied by actual

volumes of grain shipped (equation 3.2),

NSCOST = GRSCOST - (.85 % GSHT * SHIP) (3.2)

"

where NSCOST net cost to grain producers
GRSCOST = gross cost to grain producers

GSHT = government freight rate under the current method of payment

On a per tonne basis, the net freight rate shippers have paid is their

net shipping costs divided by actual grain shipments (equation 3.3).
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NSCOSTT = NSCOST / SHIP (3.3)

where NSCOSTT = net shipping cost to producers on a per tonne basis

(net shipper freight rate}

The financial obligations of the federal government (paid into the
GTR} follow those of the bench case although the shipper share limita-
tion provision requires a revision. The safety net ratios between the
freight rate and the weighted price of grain in export position must be
adjusted upwards to reflect the higher transportation costs being paid
by producers before receiving compensation from the GTR. The Report of
the Committee of 1Inguiry on Crow Benefit Payment estimated that a
freight rate--price ratio equivalent to twenty percent would be required
to give producers the same amount of protection.?® The process of revis-
ing the safety net percentages requires an analysis and comparison of

two relationships:

1. the freight rate--grain price ratio computed under the bench
structure (Crow Benefit paid directly to the railways), and

2. the freight rate--grain price ratio computed under the alternate
structure (Crow Benefit paid to the producer), where grain ship-

pers pay the full rail freight rate.

Table 3.1 compares the mean values of the freight rate-—grain price
ratios generated under both methods of payment. The basket price of
grain utilized in determining these relationships is randomly generated

yet produces a stable distribution. Under the current method of pay-

2% Hall, Justice G.C., et al., The Report of the Committee of Inquiry on
Crow Benefit Payment, (Winnipeg: Canadian Government Publishing Cen-
tre, March 1985), p. 28.
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TABLE 3.1

Freight Rate--Grain Price Ratios Under Two Methods of Payment

Current Method of Payment "Pay the Producer" Option
Legislated Safety Mean Freight Rate Mean Freight Rate
Year Net Percentage Grain Price Ratio Grain Price Ratio
1985 5% 3.9% 15,3%
1986 8% 5.1% 19.2%
1987 9% 6.3% 19.9%
1988 10% 6.9% 20.1%
1989 10% 7.4% 20.3%
1990 10% 8.0% 20.5%
1991 10% 8.5% 20.0%
1992 10% 8.9% 19.9%
1993 10% 9.2% 19.5%
1994 10% 9.2% 19.0%
1995 10% 9.2% 18.3%
1996 10% 9.2% 17.6%
1997 10% 9.3% 17.1%
1998 10% 9.5% 16.9%
1999 10% 9.1% 15.5%

note: rail cost inflation is 4% (volume-related) and 3% (line-related)

ment, the average freight rate--grain price ratios grow quickly in early
years and then tend to stabilize at approximately 9 percent. The corre-
sponding safety net percentages were defined by law to follow this pat-
tern. Under a structure whereby the subsidy is paid to grain shippers,
the mean freight rate--grain price ratios fluctuate between 15 and 20
percent and generally average just over 18 percent. No pattern of in-
crease and subsequent stabilization exists. Thus, a fixed safety net
percentage equal to 20 percent throughout the entire period of simula-
tion should give producers an equivalent measure of protection under a

"pay the producer" method of payment.
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The railways bear all risk in that revenues from grain shipping tar-
iffs may or may not cover their costs of hauling grain. Thus, no tally

system is required.

It should also be noted that a change in the method of payment will
generate responses in the shipments of grain out of the prairies. First
of all, the distortions of farm gate prices will be removed. Western
feed grain prices will be reduced relative to export prices resulting in
an expansion of the livestock industry in western Canada. Agriculture
Canada has estimated total livestock output on the prairies to increase
by approximately 18 percent by 1995-96.%2' This increase will require
greater feed use which will result in a diversion of feed grains, par-
ticularly barley, from the export market to local prairie use. Assuming
current feed wuse is about 8 million tonnes (see Chapter 2, section
2.3.6), an additional 1.4 million tonnes (.18 x 8) will be reguired by
1995-96 to sustain the expanding western livestock industry. This will
serve to reduce export volumes and potential grain shipments. However,
incorporating such a reduction in potential shipments into the model
will not significantly affect actual grain shipments. This is because
potential shipments are subject to capacity contraints. Volumes over
the capacity limit are carried forth into the next crop year. Because
the average carryover for the entire simulation is just over 7 million
tonnes, grain inventories will be reduced but actual grain shipments

will not change.

21 Agriculture Canada, 'Production and Marketing Response to Alternative
Methods of Payment', (working paper 7/85), November 1984, p. 41, Ta-
ble 12,
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A reduction in grain inventories will reduce storage costs to produc-
ers. These savings will serve to offset a portion of the rail costs

producers will pay under a change in the method of payment.




Chapter IV

EMPIRICAL RESULTS

This chapter analyzes the empirical results of each scenaric under which
th financial obligations of government and producers are evaluated. In
order to conceptualize the results of any particular scenario, an indi-
vidual simulation trial of the bench case will be examined in depth. It
is the summation of these trials which forms the basis for the deriveg
probability distributions. Probability distributions and statistics re-
lating to all aspects of the bench scenario will be analyzed. The com-
parative analysis utilizing the alternate scenarios will follow the ex-

perimental design outlined in the previous chapter.

4,1 AN INDIVIDUAL SIMULATION TRIAL OF THE BENCH SCENARIOQ

Table 4.1 presents the detailed output of a twenty-year simulation trial
representing one observation in determining the various probability dis-
tributions. The first column (CROPYR) indicates the crop year in ques-
tion. Early years are included in the analysis because the rate-setting
cycle of the WGTA is based on the 1981-82 crop year. Crop years 1983-84
through 1985-86 utilize the system of interim and final adjustments for
determining the freight rate. These interim and final adjustments are
not included in the table. The tally system 1is implemented in the

1985-86 crop year and continues throughout the simulation period.
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Column 2 (PREDSHIP) represents the forecast of grain shipments {(mil-
lion tonnes) made prior to the beginning of the crop year in question.
It is upon these forecasts that the freight rates are based. These
forecasts are the predicted values resulting from regressing the random-
ly generated actual grain shipments on a trend variable. Knowledge of
future grain shipments is assumed and implicit in this is the theoreti-

cal success of the tally system.

Column 3 (SHIP) represents the randomly generated actual grain ship-
ments (million tonnes) determined after the end of the crop year in
question. Shipments increase through time as grain production increases
{crop yields increase at a rate of 1.5 percent per year), vyet are sub-

ject to system capacity constraints.

Columns 4 through 7 represent estimated railway costs where column 4
(vwC) 1is volume-related variable costs based on an input price index of
1.04 percent per year and a fixed productivity adjustment {accounting
for a greater use of government hopper <cars in place of railway owned
box cars) of $20 million per year. Column 5 {LVC) is line-related vari-
able costs which are based on an input price index of 1.03 percent per
year and a decreasing productivity index {accounting for the changing
mix of rail traffic and rail line abandonments). Line-related variable
costs decrease through time due to the decreasing productivity index.
Column & (PHFC} 1is the phased-in fixed cost component. Column 7 (EEC)
is the sum of these individual costs and represents total estimated rail

costs in millions of dollars.
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Column 8 {CGSCC) 1is the cumulative government share of cost changes

in millions of dollars. Prior to the 1986-B7 crop year, the government
is only responsible for cost changes up to the 31.5 million tonne volume
cap. After 1985-86, the government is responsible for cost changes on
all volumes of grain forecast to be shipped. The cumulative government
share of cost changes tends to stabilize as the maximum shipper share of
cost changes increases above the actual rate of cost changes. This re-

sults in producers picking up all inflationary costs.

Column 9 (GCOM) 1is the government commitment in millions of dollars,
and is the sum of the Crow Benefit and the cumulative government share

of cost changes.

Columns 10 through 15 are related to the shipper share limitation ad-
justment and are based on the calendar year. Column 10 (USPRICE) repre-
sents the randomly generated United States wheat price. The value in
crop year 1985-86 refers to the average U.S. wheat price in the 1985
calendar year. Column 11 {CANUS) is the randomly generated Canada-Unit-
ed States exchange rate. The value in crop year 1985-86 refers to the
average exchange rate in the 1985 calendar year. Column 12 (WTP) repre-
sents the weighted average or basket price of grain in Canada. The val-
ue in crop year 1986-87 refers to the basket price in the 1985 calendar
year. Column 13 (SAFENET) represents the legislated safety net percent-
ages by which the freight rate cannot exceed the weighted average price
of grain. The value in the 1983-84 crop year refers to the 1984 calen-
dar year, the value in 1984-85 refers to the safety net percentage for
1985, etc. Column 14 (FPRATIO) 1is the computed freight rate to grain

price ratio. The value in crop year 1986-87 refers to the freight rate
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to grain price ratio for the 1985 calendar year. Column 15 (SSLADJ) is
the shipper share limitation adjustment in millions of dollars. The
value in crop year 1986-87 is incorporated into the 1986-87 freight rate
and refers to that adjustment triggered from the 1985 calendar year. It
is assumed that no shipper share limitation adjustment resulted with re-
spect to the 1984 calendar year. The difficulty in determining shipper
share limitation adjustments arises from these calendar year--based com-
putations and it is because of this that the observations are staggered

throughout several crop years.

Column 16 (GSH) 1is the government's share of estimated eligible rail
costs in millions of dollars. Column 17 (SSH) 1is the grain shippers'

share of estimated eligible rail costs in millions of dollars.

~Column 18 (GSHT) is the average government freight rate and Column 19
{SSHT) is the average freight rate for shippers. Column 20 (RATE) is
the average overall freight rate which railways collect.?? Specific dis-
tance-related rates paid by individual shippers and the corresponding
government freight rates are paid in proportion to the average freight

rates and thus, sum to the overall freight rate.

Column 21 (GOVTEXP) 1is the government's actual expenditure in mil-
lions of dollars, determined after the end of the crop year in guestion
and based on actual grain shipments which occurred. Column 22 (RGCOM)
is the revised government commitment (revised to account for actual vol-

umes of grain shipped as opposed to the forecast).

22 Lower rates may be allowed as of the 1986-87 crop year where agreed
upon by a shipper and a railway [Bill C-155 sec., 45] but these are
excluded from the analysis.
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Column 23 (TALADJ)} is the annual tally adjustment in millions of dol-
lars. Bill C-44 specifies that the annual tally adjustment for the
1985-86 crop year shall be adjusted by adding to it the amount of $20
million. This amount accounts for lost interim and final adjustments in
the transition of the rate adjustment system to the tally system. Col-
umn 24 (CTALLY) 1is the cumulative tally. When the previous cumulative
tally exceeds its limits of plus or minus $150 million, the government
share for the upcoming crop year is increased or decreased by that

amount exceeding the limit. Column 24 (TALEXC) represents this amount.

4,2  RESULTS OF THE BENCH SCENARIO

The probability distributions to be analyzed are those in 1986-87,
1990-91, 1995-96 and 2000-01. For the bench scenario, all generated
probability distributions (as outlined in section 2.3.5) will be exam-
ined for these four years. Graphical representations of the distribu-
tions will be presented for crop years 1990-91 and 2000-01. The process
of examining the distributions is intended to lead up to the determina-
tion of the freight rate and the type and level of payments from grain

shippers and the federal government.

4.2,1 Shipments of Grain

Because grain shipments forecasts are the predicted values resulting
from the regression of all randomly generated grain shipments upon a
trend variable, their values for any particular crop year are identical
in each simulation trial. Thus, no probability distributions are neces-
sary. In crop year 1986-87, the forecast of grain shipments is 33.6

million tonnes. In 1990-91, the forecast is 35.6 million tonnes. In
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1995-96, shipments are forecast to be 38,7 million tonnes and in

2000-01, the forecast is 40.8 million tonnes (see Table 4.1},

To illustrate the characteristics of randomly generated actual grain
shipments, Figure 4.1 presents the probability distributions for 1990-91
and 2000-01. In general, it is expected that the distributions depict-
ing potential grain shipments would approximate a Beta distribution
skewed to the left. All crop yields are related to the yield of wheat
on stubble which 1is randomly selected from a Beta distribution of this
kind. However, when potential shipments exceed system capacity, the ca-
pacity function truncates the upper end of these distributions. This
occurs in early crop years when the potential for grain shipments is
greater than capacity. As time increases and the grain handling and
transportation system's capacity grows to allow potential tonnages, a
lesser portion of the Beta distribution is truncated. Thus, the prob-
ability distributions 1in later crop years resemble negatively skewed

Beta distributions.

In crop year 1986-87, actual grain shipments range from 18.1 to 40.4
millien tonnes, with a mean of 33.9 million tonnes and variance 32.79.
There is a probabilify of .295 that grain shipments will occur between
39 and 41 million tonnes, where the likelihood associated with the range
of 39 to 40 million tonnes is .17, and for the range of 40 to 41 million
tonnes is .125. In crop year 1990-91, grain volumes range from 21.4 to
43.2 million tonnes, with mean 35.7 million tonnes and variance 28.38.
The highest probabilities occur in the range of 40 to 41 million tonnes
(probability equal to .18} and in the range of 41 to 42 million tonnes

(probability equal to 12). In 1995-96, grain shipments range from 24.3
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to 44.4 million tonnes, with mean 37.9 million tonnes and variance
24,20, The greatest probability (.195) occurs in the range between 42
and 43 million tonnes and the second highest probability (.12) occurs
within the 41 to 42 million tonne range. In the final period of analy-
sis, 2000-01, actual grain shipments cover a range of 28.6 to 46.8 mil-
lion tonnes, with mean 41.0 million tonnes and variance 17.73. There is
a 17% probability that shipments will be between 43 and 44 million
tonnes and a 15% probability that volumes will be between 44 and 45 mil-

lion tonnes.

Table 4.2 presents the probabilities that actual grain shipments ex-
ceed forecast shipments for each year of the simulation period. When
shipments exceed the forecast, the government's actual expenditure ex-
ceeds its financial obligations and a negative annual tally adjustment
results. When overforecasting occurs, the government's actual expendi-
ture falls short of its financial obligations and a positive annual tal-
ly adjustment results. In all years of analysis, the probability that
the forecast will underestimate shipments (SHIP > PREDSHIP) exceeds the
probability that it will overestimate (SHIP < PREDSHIP}. Table 4.2 also
illustrates that the likelihood of a perfect forecast (SHIP = PREDSHIP}

is nil.

Therefore, negative annual tally adjustments will be more likely to
occur. However, this does not necessarily mean that the cumulative tal-
ly will tend to be in a deficit position. It is the magnitude of the
forecast errors which determines the magnitude of the negative or posi-
tive annual tally adjustments. These, 1in turn, determine whether the
long-run cumulative tally will result in monies owed to or by the feder-

al government.
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TABLE 4.2

Probabilities of Actual Grain Shipments Exceeding Forecast Shipments

Probability
SHIP SHIP SHIP
< = >

Crop Year PREDSHIP PREDSHIP PREDSHIP
1986-87 0.440 0 0.560
1987-88 0.415 0 0.585
1988-89 0.450 0 0.550
1989-90 0.475 0 0.525
1990-91 0.435 0 0.565
1991-92 0.440 0 0.560
1992-93 0.450 0 0.550
1993-94 0.445 0 0.555
1994-95 0.425 0 0.575
1995-96 0.425 0 0.575
1996-97 0.385 0 0.615
1997-98 0.395 0 0.605
1998-99 0.455 0 0.545
1999-00 0.360 0 0.640
2000-01 0.380 0 0.620

where SHIP = randomly generated actual grain shipments
PREDSHIP = forecast grain shipments

4,2,2 Grain Prices and the Shipper Share Limitation Adjustment

The four crop years examined are 1986-87, 1990-91, 1995-96 and 2000-01,
The shipper share limitation adjustments which may result in these years
are due to freight rate--grain price relationships which exist in calen-
dar years 1985, 1989, 1994 and 1999. Therefore, the probability distri-

butions depicting the U.S. export price of wheat, the Canada - United

States exchange rate and the basket price of grain in Canada will be an-

alyzed on the basis of these four calendar years.
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Export wheat prices in the United States are randomly generated from

a rectangular distribution. Two of the resulting probability distribu-
tions (1989 and 1999} are graphically depicted in Figure 4.2. In 1985,
U.S. export wheat prices are assumed to be fixed at $137 per tonne (U.S.
dollars). In 1983, prices range from $107 to $165 per tonne, with mean
$129 per tonne and variance 87.78., The minimum value is below that in
1985 because the structure of the U.S. Farm Bill allows the minimum loan
price for wheat (lower bound) to decrease when farm prices average less
than 110 percent of the loan rate. For this year, the highest probabil-
ities occur over the ranges of $120 to $130 per tonne (probability equal
to .33) and $130 to $140 per tonne {probability egual to .305). 1In
1994, U.S. wheat prices range from $115 to $264 per tonne, with an aver-
age price of $171 per tonne ang variance 1158.24. The highest probabil-
ity (.20) is linked to a price range of $160 to $170 per tonne, while
the second highest probability (.16} is associated with a price range of
$130 to $140 per tonne. In calendar year 1899, prices range between
$133 and $323 per tonne, with mean $252 per tonne and variance 2022.08.
The highest probability (.395) 1is related to the range of over $270 per
tonne. The increasing variance of these probability distributions is
due mainly to the upper bound of the distribution which increases with

inflation at a rate of four percent per year.

Figure 4,3 presents the probability distributions (for 1989 and 1999)
associated with the Canada -~ United States exchange rate which is ran-
domly sampled from a fixed triangular distribution. In all crop years,
the range of the distribution is 1.18 to 1.44, with mean 1,32 and vari-

ance .003., These values correspond to the bounds and modal value cf the
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United States - Canada exchange rate distribution as detailed in section
2.3.3.2, In calendar year 1985, the highest probability (.275) is
linked to the range 1.35 to 1.40. 1In 1989, a .315 likelihood is associ-
ated with the 1.35 to 1.40 range and a .265 probability with the range
about the mean. In 1994, there is a probability of .28 that the ex-
change rate will be between 1.30 and 1.35 and a .255 probability that it
will fall within 1.25 and 1.30. In 1999, the highest probability (.29)

is related to the range 1.35 to 1.40.

The probability distributions of the weighted average or basket price
of grain, based on U.S. export wheat prices and the Canada - United
States exchange rate for calendar years 1989 and 1999), are illustrated
in Figure 4.4. 1In 1985, the weighted price ranges from $153 to $195 per
tonne (Canadian dollars) with mean $173 per tonne and variance 80.79.
The highest probability (.355) is associated with the range encompassing
the mean, $170 to $180 per tonne. In calendar year 1989, the basket
price ranges from $133 to $211 per tonne, with mean $163 per tonne and
variance 232.95., Note that the minimum and mean values are below the
1985 levels reflecting a decrease in loan rates for wheat in the United
States. A likelihood of .265 is associated the basket price falling be-
tween $160 and $170 per tonne. In 1994, the weighted average grain
price ranges from $136 to $339 per tonne, with mean $212 per tonne and
variance 1763.51. The highest probability (.14} exists over the price
range of $190 to $200 per tonne. In calendar year 1999, the weighted
average price of grain ranges from $166 to $427 per tonne, with mean
$312 per tonne and variance 3495.00. The vast increase in variance of
these probability distributions can be attributed to the growth in vari-

ance of the U.S. export wheat price distributions.
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The shipper share limitation adjustment results when the basket price

of grain falls below a fixed percentage of the average freight cost to
shippers. Figure 4.5 illustrates the probability distributions related
to the frequency and dollar values of the shipper share limitation ad-
justments for crop years 1995-96 and 2000-01. In crop years 1986-87
through 1990-91, no shipper share limitation adjustments occur. In crop
year 1995-96, the likelihood of the requirement of a shipper share limi-
tation adjustment is .31 with the maximum adjustment in dollar terms of
$204 million. The average adjustment is $21.7 million (including the
years where no adjustment was triggered). The highest probability {.69)
is associated with no required adjustment and the second highest prob-
ability (.105) 1is related to an adjustment range of $50 to §$75 million.
These adjustments result from an activation of the safety net feature of
the WGTA in the 1994 calendar year (i.e. in 1994, the average freight
cost to shippers exceeded 10% of the basket price of grain). In crop
year 2000-01, the probability of a shipper share limitation adjustment
is .29, with the adjustment reaching a maximum of $323 million. The
mean adjustment is $41.6 million. The greatest probability (.71) is re-
lated to no adjustment with 29% of the adjustments spread consistently

over the remainder of the range.
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4.2,3 Financial Obligations of the Federal Government and Grain
Shippers

The federal government's share of estimated railway costs, expressed in
total dollar terms, is relatively predictable in early crop years. This
is because the majority of government funds are contributed in the form
of the Crow Benefit and the cumulative government share of cost changes.
There is no within-year variation associated with the government's cumu-
lative share of cost changes given that costs are based on fixed input
price indices and the volume forecast is identical in each year (see Ta-
bie 4.1 for values of the cumulative government share of cost changes).
In later years, variablity in the government's share increases as the
cumulative tally builds up and the likelihood that this tally may exceed
its limits increases. Thus, the government may be required to contrib-
ute additional funds due to unspent commitments accumulating to over
$150 million, or the government may receive refunds due to overspent
commitments accumulating to more than $150 million. Further variation
in the government's share arises after the 1990-91 crop year, when the
computed freight rate--grain price ratios begin to exceed the safety net
percentages and shipper share limitation adjustments are necessary (see
section 4.2.2). Figure 4.6 presents the probability distributions of
the government's share of rail costs for crop years 1990-91 and 2000-01.
The probabilities related to the cumulative tally exceeding its bounds
are outlined in Table 4.3. Fiqure 4.7 presents the probabilities of the
levels of adjustments to the governmenit's share caused by the cumulative
tally surpassing its legislated limits. The distributions of the ad-
justments are illustrated for 1988-89 and 1998-99 which will impact the

government's share in 1990-91 and 2000-01, respectively.
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TABLE 4.3

Probabilities of the Cumulative Tally Exceeding its Limits

Probabilites

Cumulative Cumulative Cumulative

Tally Exceeds Tally Lies Tally Exceeds
Crop Year -$150 million Within Limits +$150 million
1984-85 0.000 1.000 0.000
1988-89 0,170 0.645 0.185
1993-94 0.170 0.665 0.165
1998-99 0.210 0.650 0.140

Note: Crop Year is the year in which the cumulative tally exceeded
legislated limits. The resulting adjustments are incorporated
into the government's share in two years time (eg. the 1998-99
adjustment is factored into the government's share in 2000-01),

In crop year 1986-87, the government's share is fixed at $716.5 mil-
lion. The Crow Benefit subsidy is $658.6 million and contributions
through the inflation protection feature are $68.3 million based on a
forecast of 33.6 million tonnes. Because no shipper share limitation
adjustments or adjustments related to the tally system are required for
this crop year, there is no variation in the government's share of rail
costs. In crop year 1990-91, the government's share ranges from $597.0
million to $903.8 million, with a mean of $725.6 million and variance

2905.9.  The highest probability (.775) 1is associated with a range of

$700 to $800 million. The Crow Benefit is $658.6 million and the cumu-
lative government share of cost changes is $72.5 million. Because no

shipper share limitation adjustments are necessary for this crop year,
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the variation in the government's share is attributable to the 1988-89
cumulative tally and the possibility that it may have exceeded its
pounds. The likelihood that the value in the cumulative tally from the
1988-89 crop year will lie within its defined limits is .645. A prob-
ability of .17 exists with respect to this tally declining below -$150
million and a probability of .185 exists regarding the tally surpassing

$150 million,

In crop year 1995-96, the government's share ranges from $618.6 to
$980.4 million, with an average of $751.6 million and variance 2931.4.
The highest probability (.615) 1is related to a range of $600 to $700
million. The Crow Benefit 1is $658.6 and government contributions
through the inflation protection measure are $77.8 million. Thus, the
variance in this year's distribution arises from a combination of finan-
cial adjustments due to the cumulative tally and to the shipper share
limitation. The likelihood that the 1993-94 cumulative tally will lie
within its limits is .665, while the probability that it will fall below

-$150 is .17 and the probability that it will rise above $150 is .165.

In crop year 2000-01, the government's share ranges from $627.4 to
$1077.1 million, with mean $769.6 million and variance 8047.2. The
highest probability (.615) is linked to a range of $700 to $800 million.
Given that the Crow Benefit is still $658.6 million and the cumulative
government share of cost changes is $83.0 million, the remaining varia-
tion again results from a combination of the possibility of adjustments
due to the tally system and the safety net features of the Act. The
likelihood that the 1998-99 cumulative tally will fall wihin plus or mi-

nus $150 million is .65. A .21 probability exists that it will fall
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-$150 million (resulting in a refund to the government), and a .14 prob-
ability exists that it will accumulate to greater than $150 million {re-

sulting in an additional contribution by the government).

The grain shippers' share of estimated rail costs in total dollar
terms is calculated as a residual. Therefore, the variance associated
with the probability distributions depicting the shippers' share for any
particular crop year is identical to the variance associated with the
government's share in that same year. Figure 4.8 illustrates the prob-
ability distributions of the shippers' share of estimated railway costs

for crop years 1990-91 and 2000-01.

In 1986-87, the shippers' share is constant at $306.5 million. In
1990-91, the shippers' share ranges from $319.6 million to $640.8 mil-
lion, with an average of $497.8 million. The highest probability (.755)
is linked to the range around the mean {$400 to $500 million). In
1995-96, the shippers' share ranges from $581.5 million to $943.3 mil-
lion, with mean $810.3 million. The highest probability {.635) is asso-
ciated with a range of $800 to $900 million, and the second highest
probability (.29) is associated with the next lowest range ($700 to $800
million), This 1is the first year of the analysis where the average
grain shippers' share of rail costs exceeds the average government's
share. In the final year of the simulation, 2000-01, the shippers'
share ranges from $937.5 million to $1387.1 million, with a mean of
$1245.0 million. The highest probability (.615) is related to a range
of $1200 to $1300 million.
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In summary, the probability distributions of the government's share
are heavily skewed to the left, while the distributions of the shippers'
share are heavily skewed to the right. As well, the distributions re-
flecting both the government's share and shipper's share are character-
ized by increasing variance as time progresses. This increased varia-
tion is due to additional rate-determining components coming into play

in later years.

4,2,4 Freight Rates

The actual freight rates which the federal government or grain shipper
pays on each tonne of grain hauled is their respective share of rail
costs divided by the forecast of grain volumes to be shipped. Because
there is no within-year variation regarding predicted shipments, no agd-
ditional variation is incorporated into either of these per tonne charg-
es relative to their shares of railway costs. The distributions re-
flecting the government freight rate and the shipper freight rate also
possess the same variances (as did the distributions for the govern-
ment's share and the shippers' share). In addition, the patterns of
skewness of these rate distributions follow the skewness tendencies of

their respective share distributions.

Figure 4.9 presents the probability distributions depicting the gov-
ernment freight rate and Figure 4.10 illustrates the distributions re-
lated to the shipper freight for 19390-91 and 2000-0t. In 1986-87, the
government freight rate and shipper freight rate are fixed at $21.34 and
$9.13 per tonne respectively based on forecast shipments of 33.6 million

tonnes.
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In 1990-91, the minimum government freight rate is $16.34 per tonne
and the maximum rate is $25.35 per tonne. The mean of the distribution
is $20.36 per tonne with variance 2.69. The highest probability (.74)
is linked to a range of $19 to $20 per tonne. The range of the freight
rate charged to grain shippers is $7.83 per tonne to $15.63 per tonne,
with mean $13.89 per tonne. The highest probability (.81) is associated

with a range extending from $14 to $15 per tonne.

In 1995-96, the rate paid by government ranges from $16.18 per tonne
to $25.65 per tonne, with an average rate of $193.66 per tonne and vari-
ance 2.01. The highest probability (.57) 1is related to a range of §19
to $20 per tonne. The shipper freight rate ranges from $15.21 per tonne
to $24.68 per tonne with mean $21.20. The highest probability (.59) is
associated with a rate ranging between $21 and $22 per tonne. This is
the first year of the simulation in which the mean value for the rate

paid by shippers exceeds the mean value for the government freight rate.

In the last year of the analysis, the government freight rate ranges
from $15.38 per tonne to $29.40 per tonne, with an average rate of
$18.86 per tonne and variance 4.83. The highest probability (.50) is
related to a range of $17 to $18 per tonne. The shipper rate ranges
from $22.97 per tonne to $33.99 per tonne with mean $30.51 per tonne.
The highest probability (.495) 1is linked to the range of $31 to $32 per

tonne.

The overall freight rate which railways collect on every tonne of
grain shipped is calculated as estimated eligible rail costs divided by

the forecast of grain volumes to be shipped. Because no within-year
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variation exists in either estimated rail costs (based on fixed input
price indices) or predicted shipments, there is no within-year variation
regarding the overall freight rate. Table 4.1 lists the overall freight
rates for each year of the analysis. For each simulation trial, the
particular government freight rate and shipper freight rate sum to this
overall freight rate. As well, for any specific crop year, the mean of
the government freight rate distribution and the mean of the shipper

freight rate distribution sum to approximately the overall freight rate.

4.2.5 Annual Tally Adjustments and the Cumulative Tally

Figure 4.11 1illustrates the probability distributions for the annual
tally adjustments for two of the crop years under analysis. In 1986-87,
the annual tally adjustment ranges from -$135 million to $131 million,
with a mean of -$14.0 million and variance 9697.0. The likelihood of a
negative adjustment (government expenditure exceeds the combined govern-
ment commitment and shipper share limitation adjustment) is .56, and the
likelihood of a positive adjustment (unspent government commitment plus
shipper share limitation adjustment} is .44. The highest probability

(.325) is related to the range of -$150 million to -$100 million.

In 1990-91, the annual tally adjustment ranges fom -$264 million to
$236 million, with an average adjustment of -$5.0 million and variance
11547.2. The probability of a negative adjustment is .55, and the prob-
ability of a positive adjustment 1is .285, The highest probability

(.455) is associated with the range of -$50 million to -$50.

In 1995-96, the range of the annual tally adjustment extends from

-$351 million to $249 million with mean $3 million and variance 9035.2.



SYIONA0Yd OL INOD A J3MO —'3't LININLINWOD JAOD LNIJSNN NY INOD OL S¥30NC0Yd AS GIMO —'3'1 LNIWLINHOD JADD INIJSHIAD NV
(3¥NLUGNILXI LAOD < JYYHS 1A09) ATIVL IHL NO 3NIVA 3AILISOd (JUNLIANIAXT LAOD > FUVHS LAOD) ATIVL JHL NO 3NTWA JALUYOIN

(¢ suoynw)
syuawnsnipy Aol jonuuy

00€E 0S¢ 00¢ 061 001 0Ss 0 0S- 001- 0Si- 00Z2- 0SZ2- 0O0€-
[ U ST N S SR N RO N DU R SR S

t0—-000¢

sjuswisnipy Ajjo [onuuy Jo suonnquisig A111190qo.g ‘TT'h 34n914

T

T

00°0

0r-0

020

0€- 0

0y-0

0s°0

060

00- 1

Aypgoqoud



84
The probability of the adjustment taking on a negative value is .55, and
of a positive value is .45. The greatest probabiliy (.295) is linked to

the range -$100 to -$50 million,

In the final period of the simulation, the annual tally ranges from
-$224 million to $242 million, with a mean of -$0.8 million and variance
6731.8. The likelihood of a negative tally adjustment is .55, and of a
positive adjustment is .45. The highest probability (.255) is associat-
ed with the range of -$50 to $0 million and the next highest (.25) with

the range of -$100 to -$50 million.

As expected, these distributions indicate that the annual tally ad-
justment has a slightly greater probability of taking on a negative val-
ue because the probability of underforecasting exceeds that of overfore-

casting.

It should be noted that because the annual tally extends below -$150
million and above $150 million, the cumulative tally can exceed its leg-

islated limits in just one crop year.

Figure 4.12 presents the probability distributions for the 1990-91
and 2000-01 cumulative tallies. 1In 1986-87, the cumulative tally ranges
from -$70 million to $195 million, with mean $50.0 million and variance
9097.0 (the 1985-86 tally was fixed at $64.0 million). The highest
probabilities are associated with the ranges -$50 to -$100 (.24) and
$150 to $200 (.225). In 1990-91, the range of the tally extends from
-$306 to $340 million with mean -$17.1 and variance 22358.8. The great-
est probabilities exist on the range between $0 and $50 million (.135},

$50 to $100 million (.11) and -$100 to -$150 million. In 1995-96, the
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cumulative tally reaches a minimum of -$262 million and a maximum of
$352 million, with an average of -$7 million and variance 20028.9. The
most likely range is that from $0 to -$50 million, with a probability
equal to .18, 1In the final year of analysis, the cumulative tally rang-
es between -$259 and $308 million, with mean -$16.6 million and variance
16555.3. The most probable ranges run from -$50 million to $0, $0 to
$50 million, and $50 to $100 million, with probabilities of .165, .145

and .125 respectively.

4,3  COMPARATIVE ANALYSIS

This section performs the comparative analysis on each of the remaining
scenarios in terms of the financial obligations of the federal govern-
ment and grain shippers. Specifically, scenarios 2, 3 and 4 are ana-

lyzed and compared with the bench case.

4.3.1 Scenario 2

This scenario doubles the volume-related and line-related input price
indices to 1.08 and 1.06, respectively, during the period from 1986-87
onward. Estimated eligible rail costs do not double, but they do in-
crease substantially. As well, the rate of cost change on a per tonne
basis increases from between three percent and four percent (under the
bench scenario) to over six percent. The maximum shipper share of cost
changes during this period is six percent. This means that shippers
pick up their maximum share of inflation and because the federal govern-
ment is responsible for the remainder, government contributions through
the inflation protection increase. Thus, costs to both grain shippers
and the federal government increase, as do their respective freight

rates.
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Because the average freight costs to shippers increases significant-
ly, the safety net feature of the Act is invoked earlier, more frequent-
ly, and the amount of the adjustments is much greater under this scenar-
io relative to the bench run. Since there is no change in the forecast
volumes or actual shipments generated by the model under this scenario,
no significant changes occur to the tally system. However, the govern-
ment's cumulative share of cost changes on a per tonne basis increases
(Gue to higher inflation). Although the forecast error has not changed,
the size of the tally adjustment inscreases because there is a greater
dicrepancy between what the total government inflationary contributions

were and what they should have been.

4.3.1.1 Financial Obligations of the Federal Government and Grain
Shippers

Table 4.4 is a comparison of the type and level of government payments
under scenario 2 with those generated from the bench case. In crop year
1986-87, the mean government's share of rail costs under this scenario

is the same as that under the bench.

In crop year 1990-91, the government's share averages $52.4 million
over that under the bench case. This increase is due to a substantial
increase in the government's cumulative share of cost changes and to the
existence of adjustments from the safety net feature (which did not oc-

cur under the bench simulation).

In 1995-96, the average government's share of railway costs exceeds
that under the bench by $333.7 million. This increase is primarily the

result of additional contributions through the inflation protection and



TABLE 4.4

Comparison of Type and Level of Government Payments Under Scenario 2
With Those Under the Bench Scenario

Mean Cum. Govt. Share
Government's Share Crow Benefit of Cost Changes
{million §) {million §) {million §)
Crop
Year Bench Scenario 2 Change All scenarios Bench Scenario 2
1986-87 716.5 716.5 0 658.6 68.3 68.3
1990-91  725.6 778.0 52.4 658.6 72.5 119.9
1995-96  751.6  1085.3  333.7 658.6 77.8  266.9
2000-01 769.6  1549,7  780.1 658.6 83.0 540.0
Shipper Share Limitation Adjustment
Bench Scenario 2
Mean Level Mean Level
Crop Probability of Adjustment Probability of Adjustment

Year of Adjustment {(million $) of Adjustment (million §)

1986-87 0.000 0 0.000 0
1990-91 0.000 0 0.145 3.8
1995-96 0.310 21.7 0.875 167.0
2000-01 0.290 41.6 0.915 364.2
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safety net features of the Act. The cumulative government's share of
cost changes in this scenario exceeds that under the bench by almost
$190 million, and the likelihood of a shipper share limitation adjust-

ment is .875, with a mean adjustment level of $167.0 million.

In 2000-01, the mean government's share under this scenario is great-
er than that under the bench case by $780.1 million. Again this is the
result of increased government payments through the inflation protection
measure and through the safety net mechanism. Shipper share limitation
adjustments from the 1999 calendar year occur with a probability of

.915, while under the bench run a probability of .29 existed.

Table 4.5 compares the mean values of the shippers' share of rail

TABLE 4.5

Comparison of the Financial Obligations of Grain Shippers Under Scenario
2 With Those Under the Bench Scenario

Mean Shippers' Share
(million §)

Crop

Year Bench Scenario 2 Change
1986-87 306.5 306.5 0
1990-91 497.3 647.9 150.1
1995-96 810.3 1118.7 308.4
2000-01 1245.0 1887.5 642.5

costs under scenario 2 with those under the bench case. 1In 1986-87, the
grain shippers' mean share of rail costs is the same under the two sce-

narios. In 1990-91, 1995-96 and 2000-01, shippers continue to be re-



90
sponsible for the maximum 6 percent of the resulting rail cost increas-
es. Under the bench scenario, shipper contributions to cost increases
are well below the maximum share (around 3 percent). Therefore, the av-
erage shippers' share under this scenario exceeds that under the bench
by $150.1 million in 1990-91, $308.4 million in 1995-96, and by $642.5
million in 2000-01,

4.3,1.2 Freight Rates

Table 4.6 compares the mean government freight rate, mean shipper
freight rate and overall freight rate under scenario 2 with those gener-
ated under the bench scenario. For any particular year, the sum of the
changes in the mean government freight rate and mean shipper freight
rate equals the change in the overall freight rate railways collect
(rounding errors can alter this slighlty). 1In 1986-87, the federal gov-—
ernment's freight rate is the same as that under the bench scenario. 1In
1990-91, shippers pick up a greater portion of the freight rate in-
crease. The mean rate shippers pay increases by $4.22 per tonne rela-
tive to the mean shipper rate under the bench, while the mean government
freight rate under this scenario exceeds that under the bench by $1.47
per tonne. In 1995-96 and 2000-01, the federal government is responsi-
ble for a greater share of the overall freight rate increase. The mean
government freight rate in 1995-96 is $8.73 per tonne higher than the
bench and the mean shipper rate is $8.06 per tonne higher. 1In the final
forecast year, the average rate government pays on each tonne of grain
shipped exceeds that under the bench case by $19.12 per tonne, and the

mean shipper rate exceeds that under the bench by $15.75 per tonne.
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TABLE 4.6
Comparison of Freight Rates Under Scenario 2 With Those Under the Bench
Scenario
Mean Government Mean Shipper
Freight Rate Freight Rate
($/tonne) ($/tonne)}
Crop
Year Bench Scenario 2 Change Bench Scenario 2 Change
1986-87 21.34 21.34 0 9.13 9.13 0
1990-91  20.35 21.82 1.47 13.96 18.18 4.22
1995-96  19.66 28.39 8.73 21.20 29.26 8.06
2000~-01  18.86 37.98 19,12 30.51 46.26 15.75

Overall Freight Rate

{$/tonne)
Crop
Year Bench Scenario 2 Change
1986-87 30.46 30.46 0
1990-91 34,32 40.00 5.68
1995-96 40.86 57.66 16.80
2000-01 49,37 84.23 34.86

4.3.2 Scenario 3

If the probability distributions of the Canada - United States exchange
rates take on a pattern of decline, the Canadian dollar increases in
value relative to its American counterpart. Since the model continues
to establish wheat prices in U.S. markets, Canadian wheat prices will
decrease with the appreciation of the Canadian dollar. Because other
Canadian grain prices are tied to the price of wheat in terms of histor-
ic relationships, the basket price of grain in Canada declines. Thus,

shipper share limitation adjustments will be triggered earlier, more
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frequently and of a slightly greater amount than what occurred under the

bench scenario.

Government contributions through the inflation protection feature are
identical to those under the bench because estimated railway costs do
not change. As well, the tally system will behave in the manner as un-
der the bench case as the forecasting and shipment determination proce-
dures have not changed. Thus, the only component of the government's
share which is altered under a scenario of an appreciating Canadian dol-

lar is the shipper share limitation adjustment.

In early crop years, the probability distributions of the apportion-
ment of costs between government and producers and their respective
freight rates follow those under the bench scenario because shipper
share limitation adjustments do not occur. However, in later years, the
government's share of rail costs is slightly higher relative to the
bench run, while the shippers' share is slightly lower. Because it is
simply the sharing of the estimated eligible rail costs which is affect-

ed, the changes in the government's and shippers' shares are equal.

It should be acknowledged that the variance associated with both the
government's share of rail costs and the shippers' share of rail costs
will be greater under this scenario than under the bench case. This is

because of the greater freguency of shipper share limitation.

4.3.2.1 Financial Obligations of the Federal Government and Grain
Shippers

Table 4.7 illustrates the comparison of shipper share limitation adjust-

ments and the apportionment of railway costs between government and
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TABLE 4.7

Comparison of the Financial Obligations of the Federal Government and

Grain Shippers Under Scenario 3

With those Under the Bench Scenario

Shipper Share Limitation Adjustment

Bench

Scenario 3

Mean Level Mean Level
Crop Probability  of Adjustment Probability of Adjustment
Year of Adjustment (million $) of Adjustment {million §)

1986-87 0.000 0
1990-91 0.000 0
1985-97 0.310 21.7
2000-01 0.290 41.6

Mean
Government's Share
(million §)
Crop

0.000 0

0.015 1

0.585 51.6

0.575 111.8
Mean

Shippers' Share
(million §)

Year Bench Scenario 3 Change Bench Scenario 3 Change

1986-87 716.5 716.5
1990-91 725.6 725.7
1995-96 751.6 781.3
2000-01 769.6 839.8

grain shippers under scenario 3 w

-] M
OO o
.

0 306.5 306.5 0
. 497.8 487.6 -0.2
7 810.3 780.6 -29.,7
2 1245.0  1174.8 -70.2

ith those under the bench case. Under

this scenario, no shipper share limitaion adjustments result in 1986-87

as is the case under the bench scenario. However, in 1990-91, a small

probability (.015) exists regarding the activation of the safety net

feature. The mean value of the adjustment is $.1 million. In 1995-96,

the likelihood of an adjustment

twice that under the bench case.

increases substantially to greater than

The probability under this scenario of

an adjustment is .585, with a mean adjustment level of $51.6 million.
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In 2000-01, the probability of an adjustment is almost twice that under
the bench. A probability of .575 exists that an adjustment will occur,

with a mean adjustment level of $111.8 million.

The apportionment of rail costs between government and producers in
1986-87 is the same under scemario 3 as it is under the bench scenario.
In 1990-91, the existence of shipper share limitation adjustments under
scenario 3 increases the mean government financial obligation by §.1
million, while shipper obligations decline by this amount. In 1995-96,
the mean government's share increases by $29.7 million from the bench
run, while the shippers' share decreases by this amount. In the final
year of simulation, the cost sharing changes by $70.2 million; the mean
government's share increases by this amount and the mean shipper's share

decreases.

4,3.2,2 Freight Rates

Table 4.8 ocutlines the mean freight rates paid by government and ship-
pers under scenario 3 and the bench scenario. The overall freight rate
railways collect is not included in the table because it does not change
from that under the bench case. Under this scenario of a strenghtening
Canadian dollar, the mean freight rates for both government and produc-
ers in 1986-87 exhibit no change from the bench scenario. In 1990-91,
the mean government freight rate shows a $.1 per tonne increase over the
bench case due to the possibility of a shipper share limitation adjust-
ment, although the mean shipper rate shows no change. In 1995-96, the
apportionment of costs differs by about $.78 per tonne from the bench

case. In 2000-01, the mean freight rate government pays exceeds that
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TABLE 4.8
Comparison of Freight Rates Under Scenario 3 With Those Under the Bench
Scenario
Mean Government Mean Shipper
Freight Rate Freight Rate
($/tonne) ($/tonne)
Crop
Year Bench Scenario 3 Change Bench Scenario 3 Change
1986-87  21.34 21.34 0.00 9.13 9.13 0.00
1990-91  20.35 20.36 0.01 13.96 13.96 0.00
1995-96  19.66 20.44 0.78 21.20 20.42 -0.78
2000-01  18.86 20.58 1.72 30.51 28.79 ~-1.72

under the bench run by $1.72 per tonne, while the mean shipper freight

rate is $1.72 per tonne less than that under the bench.

4.3.3 Scenario 4

This scenario involves changing the method of payment to a "pay the pro-
ducer" approach through the establishment of the GTR. The economic sta-
tus quo is maintained and it is assumed that estimated rail costs and
grain shipment projections will be identical to those under the bench
case, Thus, the freight rate producers pay under this structure is
equal to the overall freight rate of the bench scenario. No within-year
variability is associated with this rate. However, variation does arise
with respect to the determination of the overall financial responsibilty
of grain shippers as their total costs are dependent upon actual volumes

of grain shipped (which are randomly generated by the model).
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Within-year variation alsc arises in computing the level of funds the
federal government will contribute to the GTR. No tally system exists
and the Crow Benefit and contributions through the inflation protection
component are constant and identical to those under the bench case.
Therefore, the differential variation in the level of payments by the
government to the GTR is due solely to the safety net feature of the
Act. Funds in the GTR are paid directly to individual producers on the
basis of net sales of eligible grains. Thus, the net cost to grain
shippers (as a group) after the refund possesses a combination of the
variance associated with actual grain shipments and of the variance re-
lated to government contributions to the GTR. The net freight cost to
shippers on a per tonne basis will also be subject to these within-year

variations.

Under this scenario, the financial obligations of the federal govern-—
ment and grain shippers will be evaluated in terms of government contri-
butions to the GTR (type and level), the gross cost to shippers of haul-
ing grain by rail and the net cost to shippers after the refund.
Freight rates will be evaluated in terms of the full rate shippers pay,

and the net freight rate shippers have actually paid after the refund.

4.3.3.1 Financial Obligations of the Federal Government and Grain
Shippers

Probability distributions depicting the government contribution to the
GTR in 1990-91 and 2000-01 are presented in Figure 4.13, Figure 4,14
illustrates the probability distributions for 1990-91 and 2000-01 of ad-
justments due to the safety net feature under the changed method of pay-

ment. In 1986-87, the federal government contributes $716.5 million to
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the GTR. No shipper share limitation adjustments occur and therefore,

there is no variablity associated with the government's commitment.

In 1990-91, government payments range from $692.9 million to $959.7
million, with mean $768.8 million and variance 4045.8, The highest
probability (.715) 1is associated with a range of $700 to $800 million.
The probability of a shipper share limitation adjustment is .525. Ad-
justments range from $0 to $239 million, with a mean of $47.7 million
and variance 4045.8. If an adjustment occurs, the most likely level is

that from $0 to $25 million (probability equal to .10}.

In 1995-96, government contributions range from $726.3 million to
$1208.1 million, with an average contribution of $781.3 million and var-
iance 8343.3. The highest probability (.72} 1is related to a range of
$700 to $800 million. Adjustments due to the safety net feature occur
with a likelihood of .39 and reach a maximum of $482 million. The mean
adjustment level is $55.0 million and the variance associated with these
adjustments is 8343.3. The probabilities of any particular range of ad-

justments are relatively evenly distributed.

In the final year of the simulation, the government's financial obli-
gation to the GTR ranges from $731.6 million to $1183.f million, with
mean $747.0 million and variance 3941.3. The highest probability (.93}
is linked to a range of $700 to $800 million. The likelihood of a ship-
per share limitation adjustment is .10. The maximum adjustment level is
$492 million, the mean is $15.4 million, and the wvariance is 3941.3.
All levels of adjustment up to the maximum have a relatively equal and

very small probability of occurring.

SN
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It should be noted that the general appearance of the probability
distributions depicting the financial obligations of the federal govern-
ment are similar to those generated under the bench scenario with re-
spect to skewness tendencies. Under both scenarios, these distributions
are heavily skewed to the left. However, the trends related to the var-
iance of these distributions differ substantially between the two sce-
narios. Under the bench scenario, the variance associated with the dis-
tributions reflecting the government's share of costs increases with
time as additional rate-determining factors come into play. Under this
scenario, the variance related to government payments to the GTR is de-
pendent only on shipper share limitation adjustments and exhibits a pat-

tern of increase in early crop years and decrease in later years.

Table 4.9 compares the probabilities and mean adjustment levels of
shipper share limitation adjustments under this scenario with those un-
der the bench case. Also included in the table is a comparison of the
mean values of the government's financial obligations under this method
of payment with those resulting under the bench. 1In 1986-87, the safety
net feature is not activated under either scenario. In 1990-91, there
is a substantial probability of am adjustment in the scenario involving
a "pay the producer" method of payment, while there is no likelihood of
an adjustment under the bench case. In 1995-96, both the chance of and
level of an adjustment under the "pay the producer" scheme is greater
relative to the bench scenario. In 2000-01, the likelihood of and ad-
justment under this scenario is small and much less than that under the
bench run. As well, the mean adjustment level is smaller relative to

the bench case.
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TABLE 4.9

Comparison of Type and Level of Government Payments Under Scenario 4
With Those Under the Bench Scenario

Shipper Share Limitation Adjustment

Bench Scenario 4
Mean Level Mean Level
Crop Probability of Adjustment Probability of Adjustment
Year of Adjustment (million $} of Adjustment (million §)

1986-87 0.000 0 0.000 0
1990-91 0.000 0 0.525 47.7
1995-96 0.310 21.7 0.390 55.0
2000-01 0.290 41.6 0.100 15.4

Mean Government
Financial Obligation
(million §)
Crop
Year Bench Scenario 4 Change

1986-87 716.5 716.5 0
1990-91 725.6 768.8 43
1995-96 751.6 781.3 29
2000-01 769.6 747.0 =22

In 1986-87, the government financial obligation under this method of
payment is fixed and equal to the mean value of the government's share
of rail costs under the bench scenario. In 1990-91 and 1995-96, the
mean government payment to the GTR exceeds the mean government's share
of rail costs wunder the bench case by $43.2 million and $29.7 million
respectively. 1In the final forecast period, the average financial obli-
gation of the federal government under this scenario is $22.6 million

less than that under the bench.
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Figure 4.15 presents the probability distributions reflecting the
gross cost to producers of hauling grain by rail for crop years 1990-91
and 2000-01. These costs are determined by multiplying the shipper
freight rate by actual {randomly generated) grain shipments. Figure
4.16 presents the probability distributions depicting the net cost to
shippers after receiving payments from the GTR diluted by a factor of 15
percent (graphed for these same crop years). In 1986-87, the gross cost
to shippers ranges from $551.0 million to $1233.4 million, with a mean
of $1031,3 million and variance 30425.3. The most probable cost range
is $1100 to $1200 million {probability equal to .24). The net cost to
shippers ranges from $203.7 million to $455.9 million with mean $381.2
million and variance 4157.5. The highest probability (.465) is linked
to the cost range $400 to $500 million, and the second highest probabil-

ity (equal to .43) is associated with the range about the mean.

In 1990-91, the gross cost to producers ranges from $733.5 million to
$1480.9 million, with mean $1224,8 million and variance 33432.1. The
most likely cost range is that from $1300 to $1400 million, with a prob-
ability equal to .265. After payments from the GTR, the net cost to
shippers ranges from $306.4 million to $673.3 million, with an average
net cost of $530.6 million and variance 8378.5. The highest probability

(.39) is associated with the range about the mean.

In 1995-96, gross shipping costs to producers ranges from $992.5 mil-
lion to $1816.0 million, with mean $1547.2 million and variance 40413.4.
The maximum likelihood of net shipping costs is associated with the
range of $1700 to $1800 million (probability equal to .30). Net ship-

ping costs range from $428.0 million to $105539 million, with an average
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net cost of $850.7 million and variance 19174.2. The most probable cost

range is $800 to $900 million, with a probability of .285.

In the final year of analysis, the minimum gross cost is $1411,9 mil-
lion, the maximum is $2311.2 million, the mean value is $2026.3 million
and the variance related to this cost distribution is 43221,8. The
highest probability (.515) 1is associated with the cost range about the
mean. Net shipping costs range from $940.5 million to $1555.8 million,
with mean $1349.6 and variance 21527.6. The most likely cost range is

$1400 to $1500, with a probability of .40,

The general skewness patterns of the probability distributions re-
flecting the financial responsibilities of shippers correspond to the
distributions reflecting the shippers share of rail costs under the
bench scenario. Both sets of distributions are substantially skewed to
the right. However, the variances of the distributions under the two
scenarios differ significantly. Under the bench case, the variance as-
sociated with the shippers' share of costs increases through time and is
tied to all rate-determining components. Under scenario 4, the variance
associated with the gross cost to shippers decreases through time and is
related only to the variance associated with actual grain shipments.
The variance associated with the net cost to shippers fluctuates
throughout the simulation as it is dependent upon the variablity of both
shipper share limitation adjustments and randomly generated actual grain

shipments

Table 4.10 illustrates a comparison of the financial obligations of

grain shippers under the two methods of payment based on the economic
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TABLE 4.10

Comparison of the Financial Obligations of Grain Shippers Under Scenario
4 With Those Under the Bench Scenario

Bench Scenario Scenario 4
Mean Mean Mean Mean

Shippers' Share Gross Cost Shipper Refund Net Cost
Crop of Rail Costs to Shippers (dilution=10%) to Shippers
Year {(million §) (million §) (million §)} {million §)
1986-87 306.5 1031.3 650.1 381.2
1990-51 497.8 1224.8 694.2 530.6
1995-96 810.3 1547.2 696.5 850.7
2000-01 1245.0 2026.3 676.7 1349.6

status quo. In general, grain shippers will pay more to ship their

grain by rail under a method of payment whereby the Crow subsidy is paid
directly to producers through the establishment of a GTR. Under this
method of payment, a dilution of the rebate results in a higher net
shipping cost to producers relative to what occurs under the present

method of payment.

However, because of the expansion of the prairie livestock industry
under the GTR approach, additional grain is fed on the prairies. Inter-
polating Agriculture Canada's 1984 forecast of the increase in prairie
livestock output and applying current feed use (see section 3.2.4), the
additional grain consumed in Western Canada as livestock feed can be es-
timated. Thus, additional grain to be fed on the prairies is .36 mil-

lion tonnes in 1986-87, .84 million tonnes in 1990-91, and 1.4 million
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tonnes in 1995-96 and 2000-01. In consequence, on-farm grain invento-
ries are reduced, which in turn reduces the costs to producers of stor-
ing grain.  The interests costs on the value of grain no longer stored
reflect the savings in storage costs. Using the weighted average grain
prices generated in the simulation, and assuming a real interest rate of
8 percent, the reduction in inventory costs is $4.4 million (.36 million
tonnes x $154/t x .08) in 1986-87, $11.3 million in 1990-91, $26,0 mil-
lion in 1995-%6 and $35.0 million in 2000-01.

Although these savings help to offset shipping costs, producers pay
more to ship grain under a payment structure whereby the subsidy is paid
directly through the GTR. In crop year 1986-87, producers' costs in-
crease by $70.3 as a direct result of a change in the method of payment
(after accounting for savings in storage costs). In 1990-91, shipping
costs increase by $21.5 million. In 1995-96, costs under this scenario
exceed those under the bench by $14.4 million and in the final forecast

period, shippers' financial obligations increase by $69.6 million.

4.3.3.2 Freight Rates

The probability distributions of the "freight rates" paid by the govern-
ment in the form of contributions to the GTR on a per tonne basis for
the years 1986-87 and 2000-01 are shown in Figure 4.17. 1In 1986-87, the
government has paid $21.34 per tonne into the GTR. In 1990-91, the gov-
ernment contributions per tonne to the GTR ranges from $20.23 to $26.92
per tonne, with mean $21.57 and variance 3.2. The most probable range
is $20 to $21 per tonne (probability equal to .575). In 1995-96, the

government "freight rate" covers a range of $19.00 per tonne to $30.81
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per tonne, with an average of $20.43 per tonne and variance 5.7. The
highest probability (.67) is related to the range just before the mean,
$19 to $20 per tonne. In 2000-01, the freight rate the government has
paid into the GTR extends over the range of $17.93 per tonne to $29.99
per tonne, with mean $18.31 per tonne and variance 2.4. The most likely

rate range is $17 to $18 per tonne with a probability equal to .90.

Table 4.12 illustrates a comparison of the government contributions

on a per tonne basis to the GTR under this scenario with the government

TABLE 4.11

Comparison of Government "Freight Rates" Under Scenario 4 With Those
Under the Bench Scenario

Bench Scenario Scenario 4
Mean Government Freight Mean Government

Crop Rate "Freight Rate"
Year ($/tonne) ($/tonne) Change
1986-87 21.34 21.34 0.00
1990-91 20.35 21.57 1.22
1995-96 19.66 20.43 0.77
2000-01 18.86 18.31 -0.55

freight rate generated under the bench run. Under this GTR form of the
"pay the producer" approach, the government's contributions to the Fund
on a per tonne basis are higher than the freight rates they pay under
the current rate structure except under the final years of analysis (in
1989-2000 and 2000-01). This is the result of different safety net per-

centages under the two methods of payment.
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The full freight rate which producers pay under this scenario is
identical to the overall freight rate generated under the bench scenario
(see Table 4.1, column 20). No within-year variation exists with re-
spect to this rate. However, after receiving compensatory payments from
the GTR, the net freight rate shippers have paid@ does possess within-
year variation. Figure 4.18 graphically illustrates the probability
distributions depiciting the net shipper freight rate for crop years
1990-91 and 2000-01. In 1986-87, the net freight rate shippers have
paid is $11.24 per tonne. No variability is incorporated into this fig-
ure because government contributions to the GTR are fixed for this par-
ticular crop year (no shipper share limitation adjustments). In
1990-91, the net shipper freight rate ranges from $10.09 per tonne to
$16.11 per_tonne, with mean $14.91 and variance 2.6. The most probable
range is $16 to $17 per tonne {probability equal to .495). In 1995-96,
the net shipper freight rate covers a range of $12.42 per tonne to
$23.76 per tonne, with an average of $22.46 per tonne and variance 4.6.
The highest probability (.665) 1is related to the range about the mean,
$23 to $24 per tonne. In 2000-01, the net freight rate shippers have
paid extends over the range of $22.38 per tonne to $33.23 per tonne,
with mean $32.90 per tonne and variance 1.9. The most likely rate range

is $33 to $34 per tonne with a probability equal to .905.

The variance associated with the net shipper freight rate fluctuates
throughout the simulation period in a manner corresponding to the vari-

ance of the net freight cost to grain shippers (in total dollars).

Table 4.11 illustrates a comparison of the net shipper freight rates

under this scenario with the shipper freight rate generated under the
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TABLE 4.12

Comparison of Shipper Freight Rates Under Scenario 4 With Those Under
the Bench Scenario

Bench Scenario Scenario 4
Mean Shipper Freight Mean Net Shipper
Crop Rate Freight Rate
Year {$/tonne) ($/tonne) Change
1986-87 9.13 i1.26 2.16
1990-91 13.96 14.91 0.95
1995-9% 21.20 22.46 1.26
2000-01 30.51 32.90 2.39

bench run. Under a "pay the producer" approach, grain shippers pay the
full freight rate to ship their grain to ports of export. Even after
compensation, their net shipping costs on a per tonne basis exceed the
shared rate they pay under a "pay the railways" method of payment. The
actual shipper freight rate under this scenario increases by $2.16 per
tonne in 1986-87, $0.95 per tonne in 1990-91, $1.46 per tonne in

1995-96, and by $2.39 per tonne in 2000-01 relative to the bench case.

4.4 STABILITY OF DISTRIBUTIONS

To obtain stable probability distributions, a specific number of trials
must be performed such that the resulting distributions are not statis-
tically different from what is expected. The probability distributions
of the three stochastic input variables (U.S. export wheat price, Canada
- United States exchange rate and potential grain shipments) proved to
be statistically stable when each twenty-year simulation (one trial) was

replicated two hundred times. A chi-sqiuvare test for uniformity was
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used to test if the cell frequencies generated under the observed two
hundred repetitions differed from the expected frequencies generated un-
der one thousand repetions. It was assumed that one thousand replica-

tions would represent the uniform expected results.

However, a test for uniformity could not be applied to the results of
the study (in terms of testing for the stability of the distributions
depicting the payment responsibilities of shippers and government). To
accomplish this, the entire model would require one thousand repetions
for each year of the analytical period. Although this was attempted,
the simulation-run using one thousand replications was constrained by
input/ouput counts and memory capacities of the wuniversity's mainframe
computer system. The expected cell frequencies associated with the fi-
nancial obligations of government and shippers which would result from
one thousand replications of the model could not be determined. There-
fore, because the randomly generated input variables were stable at two
hundred replications, it was assumed that the distributions of the out-

put variables were also stable.



Chapter V

SUMMARY AND CONCLUSIONS

The sophistication of the rate-setting cycle as defined in the Western
Grain Transportation Act and the uncertainty of Ffuture economic events
give rise to the uncertainty of the financial obligations of both the
federal government and grain shippers with respect to the costs of ship-
ping grain by rail. Uncertainty is compounded further by speculation
that a "pay the producer” scheme may replace the current method of di-

rect payments to the railways.

The general objective of this study was to evaluate how the freight
rates legislated in the WGTA influence the type and level of payments
from shippers and government. This objective was accomplished by first
developing a model to simulate the range of future payment responsibili-
ties of shippers and government in terms of hypothetical probability
distributions. The model was then used to determine the effects of var-
ious economic events and structural change on these future financial ob-
ligations. Economic events examined were a bench case reflecting the
economic status quo, an increase in railway costs, and a decrease in the
Canada - United States currency exchange rate (which results in a drop
in Canadian grain prices). The two rate structures examined were a
bench case depicting the current method of payment of the Crow subsidy
and an alternate case involving a change in the method of payment to a

"pay the producer" approach based on net sales of eligible grains.

- 114 -
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The model simulated twenty crop reporting years, from 1981-82 to
2000-01 (with actual events overriding the random nature of the simula-
tion for crop years to 1986-87). Each twenty year sequence, considered
to be one trial, was replicated two hundred times to achieve a stable
distribution of pessible outcomes. In order to satisfy the general ob-
jective, the model produces probability distributions for the financial
obligations of the federal government including contributions through
the inflation protection and safety net features and adjustments result-
ing from the tally system; the financial obligations of grain shippers;
the government freight rate; the shipper freight rate; and the annual
tally adjustment. As well, the model produces distributions for each
stochastically based element of the rate-determining process: the
weighted average grain price in Canada based on a randomly generated
U.5. wheat price and Canada - U.S. exchange rate; actual grain ship-
ments of statutory grains by rail; and the forecast of grain volumes to
be shipped. This Monte Carlo process of sampling from several probabil-
ity distributions allowed the model to simulate a range of possible out-

comes within a given structure.

Four scenarios based on the economic and structural conditions men-
tioned previously were analyzed. The first scenario depicted the bench
case {the current method of payment under the current economic situ-
ation). Scenario 2 increased railway costs under the current rate
structure, Scenario 3 differed from the bench case by introducing an
appreciating Canadian dollar relative to U.S. currency. Scenario 4 al-
tered the method of payment to a "pay the producer" option and utilized

the economic status guo. The results of these scenarios in terms of the
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payment responsibilities of the federal government and grain shippers
were analyzed and compared using four specific crop years - 1986-87,

1990-91, 1995-96, and 2000-01.

5.1 SUMMARY OF RESULTS

The results indicate that under the economic and structural conditions
assumed in the bench scenario, the total freight rates for grain will
rise to an expected level of $49.37 per tonne by 2000-01. Throughout
the simulation period, the financial obligations of both shippers and
government increase. The expected freight rates paid by shippers also
increase to an average of $30.51 per tonne by 2000-01 (62% of the total
freight bill). However, because forecast volumes of grain are increas-
ing and because the government's absolute payment responsibilities are
only increasing slightly, the average freight rates paid by the govern-
ment decrease over time. By 2000-01, the average government freight

rate is expected to be $18.86 per tonne.

If projected railway cost inflation doubles to 8 percent per year
(scenario 2), grain freight rates are projected to 1increase to $84.24
per tonne by 2000-01. Total financial commitments and freight rates in-
crease throughout the simulation for both shippers and government. By
2000-01, shippers pay an expected rate of $46.26 per tonne (55% of the
total rate) and the government freight rate averages $37.98 per tonne.
Relative to the bench case, shippers rates have risen as they are now
liable for the maximum 6% inflationary cost increases. Government rates
have increased due to greater contributions through the inflation pro-
tection measure and more frequent and larger adjustments resulting from

the safety net feature.
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If the Canada - United States exchange rates become comparable (scen-
ario 3), Canadian grain prices drop. This does not impact the total
grain freight rate, but affects the respective shares of shippers and
government.  The reduction in grain prices in Canada causes shippers to
receive greater financial assistance through the safety net feature,
thus reducing their share of the rate. Although the payment obligations
of producers and the freight rates they pay increase throughout the
period under analysis, the average shipper rate is only $28.79 per tonne
by 2000-01 (or 58% of the total $49.37 per tonne grain freight charge).
Due to increased requirements of shipper share limitation adjustments,
the financial obligations of the federal government are higher relative
to the bench case. Consequently, the average freight rates paid by the
government increase throughout the simulation time frame. By 2000-01,
the expected government freight rate will be aprroximately $20.58 per

tonne.

Should a change in the method of payment occur ({scenario 4 analyzed
the Grain Transportation Refund based on net sales of eligible grains),
shippers pay the full freight rate ($49.37 per tonne) by 2000-01. De-
spite a refund payment, the net cost to shippers will be greater than
what they would pay under the present rate structure because the total
subsidy is spread over a larger volume of grain. The net costs to ship-
pers increase throughout time and by 2000-01, their net cost (after the
refund payment) is expected to be $32.90 per tonne. Under the formula
determining the government's payment responsibilities, revisions were
made to the safety net percentages to try to give producers a measure of

protection equivalent to that under the current method of payment. Gov-
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ernment contributions to the GTR begin to drop toward the end of the
analytical period. On a per tonne basis, the subsidy amounts to an av-
erage of $18.31 per tonne. This reduction occurs because the shipper
share limitation adjustments which have been triggered throughout the
simulation become lower and less frequent in later years. This occurs
because the freight rate--grain price ratios decrease (freight rates in-

crease at a lesser rate than do grain prices).

In order to summarize the results, Table 5.1 illustrates the average
government and shipper freight rates (and their respective shares of the

total grain freight rate) for each of the four years examined and for

TABLE 5.1

Summary of Freight Rates

Average Government Freight Rate and Percent of Total Rate

Crop Bench Scenario 2 Scenario 3 Scenario 4
Year $/tonne % $/tonne % $/tonne % $/tonne %

1986-87 21.34 70% 21.34 70% 21,34 70% 21.34 70%
1990-91 20.35 59% 21.82 55% 20.36 59% 21,57 65%
1995-96 19.66 48% 28.39 49% 20.44 50% 20.43 48%
2000-01 18.86 38% 37.98 45% 20,58 42% 18.31 36%

Average Shipper Freight Rate and Percent of Total Rate

Crop Bench Scenario 2 Scenario 3 Scenario 4
Year $/tonne % $/tonne % $/tonne % $/tonne %

1986-87  9.13 30% 9.13 30% 9.13 30% 11.26  30%
1990-91 13.96 41% 18.18 45% 13.96 41% 14.91 41%
1995-96 21.20 62% 29.26 51% 20.42 50% 22,46 52%
2000-01 30.51 62% 46.26 55% 28.79 58% 32.90 64%
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each of the fbur scenarios analyzed. Because the volume forecast used
in any particular year is the same for each of the scenarios, the com-
parison of rates is just as valid as that of absolute financial obliga-

tions.

Aside from the freight rates themselves, two other components of the
rate-determining process should be summarized. The first is the safety
net feature of the Act. Under the economic status quo and the current
rate structure, shipper share limitation adjustments could be triggered
around 1991-92, By the end of the simulation period (2000-01), the
probability of an adjustment has risen to some 30% with an average level
of $41.6 million. When railway costs increase {scenario 2) and the
shipper freight rate increases, the safety net feature is activated ear-
lier and the financial assistance shippers receive is greater than that
under the base case. By 2000-01, the shipper share limitation adjust-
ment averages $364.2 million under scenario 2 with a likelihood of
91.5%.  When Canadian grain prices drop, shippers again receive addi-
tional financial aid through more frequent and larger adjustments from
the safety net feature. By 2000-01, the probability of an adjustment
under scenario 3 is 57.5%, with an average level of $111.8 million. Un-
der the fourth'scenario, the revised safety net percentages {(20%) result
in frequent shipper assistance in early vyears as producers are paying
the full freight rate. 1In later years, the aid is reduced as grain
prices rise and the full rate producers pay drops below 20% of the bas-

ket price of grain in Canada.

With respect to the tally system and volume forecast errors, the

analysis indicated that there is a tendency toward negative annual tally
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adjustments (monies owed by producers to the government). This is be-
cause negative tally adjustments are the result of underforecasting
grain shipments which is more probable than overforecasting.?3 Negative
annual tally adjustments can be subject to a lower limit if the forecast
error which caused it was constrained. For example, all of a bumper
crop may not be able to be shipped to port if the grain handling and
transportation system does not have the available capacity to handle
that entire volume. Positive annual tally adjustments caused by over-
forecasting have no limit as there are no constraints on crop failures.
However, the results indicated that the range in negative and positive
annual tally adjustments is comparable meaning the range of up-side and

down-side forecast errors is also comparable.

The result was that over the long term, the cumulative tally averaged
$16.6 million by 2000-01. However, during the simulation period, the
cumulative tally often exceeded its legislated limits. This required an
adjustment to be made to the government's share of costs in order to
avoid having to large a sum owed to either party. It should also be
noted that the magnitudes of the annual tally adjustment (both positive
and negative adjustments) were such that the cumulative tally could ex-

ceed its bounds in just one year.

2% The use of a least squares technique (which assumes a normally dis-
tributed error term) will produce mostly underestimates because grain
shipments are characterized by Beta distributions skewed to lower
levels of shipments.
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5.2  POLICY IMPLICATIONS

Because the model forecasts the probabilities of future freight rates
for both shippers and government, policy makers have some idea of the
range of financial obligations of both parties in terms of transporta-
tion costs. Furthermore, the results generated under the four scenarios
produce differing distributions of outcomes. Therefore, policy makers
and advisors have some some a priori information regarding the expected
impacts of various economic and structural changes and the magnitude of
those impacts. Given government intervention in the producers' freight
rate to date,?* future estimates of their expected rates will likely be

useful.

Relevant information is also generated as to the effectiveness of the
tally system. The tally adjustments are more likely to be negative ow-
ing to the greater probability of underforecasting. Under consecutive
underestimation, policy advisors can see that there will be a tendency
for the cumulative tally to build towards its legislated lower limit
(~$150 million) even if forecast errors are small. If this should begin
to occur, advisors can suggest that the volume forecast be set such that
an overestimation will likely occur. This will result in a positive an-
nual tally adjustment which will bring the cumulative tally back in line
(towards zero). Furthermore, policy makers may find that the current

legislated bounds for the cumulative tally are too low as the model re-

24 In August of 1984, an amendment to the WGTA froze the shipper freight
rate for two years. In the second year of the freeze, the government
intervened by advising the GTA to adjust the grain volume estimate
upon which freight rates hinge. The volume forecast was lowered,
freeing up more government subsidy per tonne, and keeping shipper
freight rates lower than they would have been without the forecast
reduction. :
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sults indicate that these limits can be exceeded in one year.

The results of the fourth scenario of the model provide results on
the rate implications of a change in the method of payment to "pay the
producer™ through the Grain Transportation Refund approach. In addi-~
tion, policy makers have some idea of the level of protection producers
receive with respect to a "pay the producer" option and revised safety
net percentages of 20 percent. The frequency and amount of shipper
share limitation adjustments was higher under these conditions relative
to the current rate structure and legislated safety net percentages.
Therefore, if producers were to receive the Crow Benefit subsidy direct-
ly, those in the policy arena may want to adjust these percentages to
give producers the same amount of protection as they have under the cur-

rent method of payment.

5.3 LIMITATION OF THE RESEARCH

Any research which is attempting to forecast future events is subject to
limitations. With respect to this study, these limitations occur in the
assumptions underlying the the forecasts. The estimation of eligible
railway costs was based on various assumptions regarding future produc-
tivity, branch line abandonment, the changing mix of rail traffic and
adjustments relating to hauling grain over high cost Llines. If these
assumptions prove to be way off base, the financial responsibilities of
the federal government and grain shippers may be over/underestimated.
In addition, the forecast volumes upon which estimated rail costs are
based and upon which the freight rates are derived may not be accurate.

In all scenarios, perfect knowledge of the future was assumed in terms
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of the probability distributions for grain production and prices.
Structural changes in terms of technology and government policy could
affect the range of future events not included in the assumed distribu-
tions. Further, the 'future' which was assumed was stochastically de-

termined and subject to conditions such as rail capacity limitations.

Under this section dealing with limitations of the study, it is also
important to assess the model's tally system. In order tc evaluate the
payment responsibilities of government and producers, it was felt that
the tally system should be forced to behave as intended and fluctuate
around zero. The tally system was established to account for dispari-
ties between projected and actual grain shipments. In years of better
than average crops, the amount owed by producers would increase and in
years of worse than average crops, the amount owed by the government
would increase. If the volume projections are done properly, the number
of years where actual exceed projection should equal the number of years
where actual is below projection, and the cumulative amount owed to or

owed by the government should fluctuate around zero.?2%

Thus, the econometric procedure applied to generate forecast volumes
was used to theoretically force the cumulative tally to fluctuate around
zero. This occurs if the assumptions of the linear stochastic regres-
sion are satisfied; specifically that the random error term is normally
distributed with mean zero. Providing these assumptions are valid, the
cumulative tally should be normally distributed with an expected value

of zero since the tally is, in concept, the random error term.

25 Grain Transportation Agency, 'Proposal to Remove the 31.5 million
tonne Cap', Winnipeg, 1984.
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However, the least squares technique used to estimated future volumes
shipped was applied to all 3600 observations representing actual grain
shipments (200 observation per crop year from 1983-84 through 2000-01).
Because each of these observations is a randomly derived value subject
to truncation from a capacity function, the distributions of actual
grain shipments for any particular crop year exhibited tendencies of
negative skewness. Therefore, the distributions of the error term aris-
ing from the regression procedure also showed negative skewness, and the
assumptions of the general linear model were violated. The probability
that actual shipments exceed forecast shipments was greater than the
probability that forecast shipments exceed actual shipments, and the ex-
pected value of the cumulative tally was greater than zero. Thus, the
attempt to force the tally system to perform as it was theoretically in-
tended was not fully successful. However, the tally adjustments gener-
ated in this research probably give a good idea of how the tally will

behave in the "real world".

Another limitation of the study is related to the stability of the
resulting probability distributions of the payment obligations of the
federal government and grain shippers. The reliability of a simulation
model in representing the system under analysis is partly dependent on
whether the random variables employed are uniformly distributed through-
out the assumed distributions from which they are sampled. A chi-square
test for uniformity was applied to the distributions of the various sto-
chastic elements of the rate-determining process (i.e. the U.S. wheat
price, the Canada - U.S. exchange rate and potential grain shipments}.

Although these input variables proved to be statistically stable at two
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hundred repetitions, the stability distributions of the output variables
(financial responsibilities of government and shippers) could not be
tested. This was due to limitations of computer capacity. Therefore,
although it was assumed that two hundred replications of the stochastic
input variables generated stable distributions for these output vari-

ables, this could not be verified.

5.4  SUGGESTIONS FOR FURTHER RESEARCH

Several aspects of this research could be extended in the form of addi-

tional scenarios.

Firstly, an alternative economic event could be examined which in-
volves a reduction in railway transportation costs. Under the present
provisions of the WGTA, shippers, rather than the government, will be
the most affected by future transportation cost changes. This holds
true for both cost increases and costs decreases. With more and more
emphasis being placed on the reduction of transportation costs to pro-
ducers, a study could be undertaken to determine the savings accruing to

shippers (producers) if transporation costs are reduced.

A study by the Senior Grain Transportation Committee has indicated
that no other measure has as much potential for reducing tranportation
costs as does the removal of high cost branchlines from the grain gath-
ering network.?® There are almost 11,000 miles of branchlines 1in the

Canadian Wheat Board Designated Area. Of these, 6987.7 miles were de-

26 Administrative Constraints to System Efficiency (A.C.S.E.) Working
Group of the Efficiency Measures Subcommittee of the Senior Grain
Transportation Committee, "High Cost Branch Line Study, Final Re-
port", Winnipeg, Sept. 26, 1986.
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fined as grain dependent in 1986-87, and therefore, costs attributable
to these lines are included in WGTA eligible costs. The scenario could
be structured such that the line cost component of estimated eligible
costs could decrease over time as a result of the abandonment of costly
and uneconomic branchlines. This would occur through a reduction in the
productivity index applied to line-related costs, indicating a reduction
in the number of grain dependent miles. The probability distributions
of the range of savings associated with various degrees of branchline

rationalization could be identified.

Concurrent with the rationalization of prairie branchlines is the
trend toward a consolidated elevator system with large high-throughput
elevators. This results in an increasing feasibilty of unit or solid
train operations for grain. Therefore, the research could be further
detailed to account for savings in volume-related costs which would re-
sult with the simultaneous consolidation of the branchline and elevation

system and the movement toward unit trains for grain.

Further research could also be performed with respect to the "pay the
producer" scenarios. Useful infomation regarding the payment obliga-
tions of producers could result by analyzing these scenarios under vary-
ing dilution factors. Dilution of the Crow subsidy is dependent upon
how much grain currently fed on the prairies is eligible for compensato-
ry payments from the GTR. Because of the wuncertainty surrounding net
sales of eligible grains, estimates of dilution have ranged from six

percent to eighteen percent.?’ However, any further study on the GTR may

27 The Western Producer, 'Special Report: WGTA Hearings', October 17,
1985 p. 34.
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be outdated as the Review of the Western Grain Transportation Act has
recommended the GTR not be implemented.?® What has- been recommended by
the Grain Transportation Agency under the Review is that the government
pay out its Crow Benefit obligation while maintaining the statutory
freight rates. This would mean paying producers a sum sufficient to
provide them with income equivalent to what they would have received un-
der the subsidy. If the "pay out" is implemented, the GTA further re-
commends a simple rate setting process for the interim, in which the
government commitment is set at a fixed rate regardless of volumes., If
the "pay out" is not implemented the GTA recommend a hold back alterna-
tive to the existing tally system, whereby a portion of the Crow Benefit
would be withheld from the calculations of the rate determination {based
on forecast volumes). If actual shipments exceed the forecast, the gov-
ernment would have funds on hand to continue to pay its share of the
rate without overspending 1its commitment. Any funds remaining at the
end of the year would be paid out to producers in a rebate manner corre-

sponding to their individual deliveries during the year.

An analysis of the hold back alternative 1in terms of the expected
level of freight rates shippers will pay up front, and the subsequent
rebates they would receive would be useful. As well, this research
could incorporate several scenarios to determine the impact of changing

economic conditions on the level of the rates and rebates.

28 Grain Transportation Agency, "Review of the Western Grain Transporta-
tion Act", Winnipeg, April 1986.
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Appendix A

STATISTICS FOR MODEL VARIABLES

Detailed statistics were generated for each of the variables important
to the the determination of freight rates under the Western Grain Trans-
portation Act. Below 1is an expanation of the variable name abbrevia-
tions. The following pages provide descriptive statistics for the rele-
vant rate-setting variables under each of the four scenarios.

Definition of Variables:

CROPYR = crop year

PREDSHIP = forecast grain shipments {million tonnes}

SHIP = actual grain shipments (million tonnes)

CGSCC = cumulative government share of cost changes (million §)
GCOM = government commitment (million §)

USPRICE = U.S. export wheat price (U.S. § per tonne)

CANUS = Canada - United States exchange rate

WTP = weighted average price of 6 major grains {(Cdn. § per tonne)
FPRATIO = freight rate to grain price ratio (percent)

SSLADJ = shipper share limitation adjustment (million §)

GSH = government's share of eligible costs (million §)

SSH = shippers' share of eligible costs (million §)

GSHT = government freight rate ($ per tonne)

SSHT = shipper freight rate (§ per tonne)

RATE = total grain freight rate ($ per tonne)

GOVTEXP = total expenditure by government {(million §)
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TALADJ = annual tally adjustment (million §)

CTALLY = cumulative tally {million §)

TALEXC = adjustment due to cumulative tally exceeding its limits {million §)
GTR = government contributions to Grain Transportation Refund (million §)
GTRT = government contributions to Grain Transportation Refund ($ per tonne)
GRSCOST = gross cost to shippers (million §)

NSCOST = net cost to shippers after refund (million §)

NSCOSTT = net cost to shipper after refund ($ per tonne)



HBEWCH SCENAR10

YAREABLE MIHNIMUM
VALUE

PREDSHIP 31.500
SHIP 31.500
€Gscc ©.000
GCOM ¢.000
USPRICE 0.000
CANUS ©.000
WTP .

FPRATIOD G.000
SSLADJ 0.000
GSH ©.000
SSH ©.000
GSHY o.000
SSHTY ©.000
RAYE ©.000
COYTEXP ©.000
TALADJ o.000
CTaLLY 0.000
TALEXC 0.000
PREGSHIP 32,800
SHIP 32.800
LESCC 32.445
CComM 573.045
USPRICE ©.000
CANUS ©.000
wTP .

FPRATID 0.00¢
sstabpJ ©.000
GSH <. 000
S5H e.000
GSHT o.o00
SSHY 0.000
RATE 0.000
GOVTEXP o.000
TALADY 0.000
CTALLY ©.000
TALEXC ¢.000

BENCH SCENAREID

VARIABLE HKIHIMUM
YALUE

PREDSHIP 35.7c0
SHEP 34.550
LGSCC 40 .618
GCOM §t0.716
USPRICE ©.¢00
CaAHUS 1.196
wTP .

FPRATIO 0.000
SS5LADJ ©.000
GSH 586.720
SS5H 181.730
GSHT t&.820
SSHT 5.730
RATE 24 .550
GOVTEXP 664 .23t
TALADJ 0.000
craLLy ©.000
TALEKC o000

PREDSHIP 31.800
SHIP 25.700
CGSCC 39 .356
GCOM 638.956
USPRICE 0.000
CANUS 1.194
WTP 0.00¢
FPRATIO Q.¢00
SSLADJ 0.000
GSH 560. 860
SSH 284 .810
GSHT 17.630
SSHT 7.700
RATE 25.330
GOYTEXP AT1.091
TALADJ o.¢00
CTALLY ¢.000
TALEXC o.000

- DESCRIPTIVE STATISTICS

MAXIMUMK HEAR
VALUE
CROPYR=8182 ----sceconncan
31.500 31.500
31.500 31.8500
o.co00 ©.000
o.000 ¢.000
©c.000 9.000
¢.000 0.000
0.000C ©.000
0.000 ©.000
0.000 ©0.000
¢.000 0.000
©.c00 ©.000
©.C00 <.000
©.000 0.00Q0
C¢.000 0.¢00
0.000 C.c00
0.00¢C ©.000
0.000 0.Q00¢

CROPYR=z82831

32.300 32.800
32.800 32.900
32,445 32.44¢
573.045 573,045
0.000 0.00C
0. 000 0.0090
©.900 e . 000
©.000 0.000
c.000 0.000
0.000C o.Q00
0.000C G . 600
0.000 0.00¢
o.000 ©.000
0.C00 ©.000
©.900 o.000
©.000 0.000
¢.000 0.000

- DESCRIPTIVE STATISTICS

MAXIMUM MEAN
YALUE

CROPYR:=8384 ~cvv--cncneann
31.700 31.700
34.550 34.550
AG . 618 40.8615
B10.716 B10.716
0.000 ¢.o00
1.434 1.327
o.c00 ©.000
©.000 ©.000
596.720 596.720
T81.730 187.730
186.82¢ 18.820
§.730 $.73c0
24.550 24.550
664,231 664 .231
o.000 ©.000
©.000 ©.000
¢.000 . 000
31.200 31.8¢00
25.700 25.700
35.356 38.355
638.856 638 .956
¢.000 ©.000
t.439 1.31%8
C.000 0.000
0.000 Q.000
0.000 ¢.C00
S60.860 S60.880
244.810 244 210
17.630 17.630
7.700 T.700
25.330 25.330
a47T1.081 471.0891
0.000 0.000
o.000 ©.000
¢, 000 ©.00C
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BEHLH SCEHNARID

YARIABLE

PREDSHIP
SHIP
cesce
GCOM
USPRICE
CANUS
WTP
FPRATIO
SsiLapy
GSH

S5SH
GSHT
SSHT
RATE
GOVTEXP
TALADJ
CTaLLy
TAELEXC

PREDSHIP
‘SHIP
csscce
GEOM
USPRICE
CANUS
wTP
FPRATIO
SSLADY
GSH
SSH
GSHT
SSHT
RATE
COVTEXP
TALADY
CTALLY
TALEKC

BENCH SCEKARI1D

PREDSHIP
SKIP
CGSCC
GCOM
USPRICE
CAKUS
WTP
FPRATIO
SSLADYS
GSH

SSH
GSHT
SSHT
RATE
GOYTEXP
TALADY
ETALLY
TALEXC

PREDSHIP
SHIP
CGSCC
GCLOM
USPRICE
CAHUS
wYP
FPRATID
SSLADY
GSH

SSH
GSHT
SSHT
RATE
GOYTEXP
TJALADY
CTALLY
TALEXC

MIRIHUM
YALUE

31.800
18.069
64.087
693.187
137.000
1.186
Q.000
¢.000
0.000
70i.700
19¢.5¢00
22.070
5.8%0
2&.060
a10.481
64 .000
54.000
¢.000

MIHIMUM
YALUE

34.099
21.250
69.374
T27.874
112.812
1.188
129.876
4.487
C.000
717.97a
35¢.8a3
21.0%586
t0.250
31.348
457.843
-132.018
-198 .689
-48.684

34.815
20.188
70.423
T729.623
110.209
1.181
$33.232
5.422
¢c.000
719.023
352.7456
20.7172
10_191
32.269
429.308
-146.885
-288.554%
-13&.554

+ BESCRIPTIVE STATISTICS

MAXTIMUM
YALUE

CROPYR:28588

31,800
40.307
64.087
693,187
137.000
1.441
©.000
¢.000
¢.000
701.700
15¢.500
22.070
5.590
28.060
91 .272
64 .000
$4.000
©.000

CROPYR=8687

33.583
40.487T
68.324
726.924
127.%1¢
1.445
196.221
4,401
¢.000
T16.524
306.522
21.336
8.127
30.463
874,234
131,225
185.225
45,225

MEAN

T26.824
121 .561
1.324
173.425
3.a98
©.000
T16.524
306.522
21.33s
8.127
30.463
732.817
-14.04s
49,955
T.4886

- DESCRIPTIVE STATISTICS

MAXIMUM
YALUE

CROPYR=8T788

34.09%
40,982
69,374
727.974
132.970
1.430
174 .751
5.997
0.000
217.2714
350.883
21.0S6
19.29%¢
J1.2485
872.910
158 . 304
302,304
158 .304

CROPYR=%383

34.815
41.956
70.423
723 .023
138.212
1.438
180.447
T-343
¢.o000
T64.2498
397.97M
22.079
11.487
32.2869
885.723
182. 635
332.635
182.6358

MEAN

34,039
34.371
68.374
T27.974
123.804

1.324
153.878

5.078

0.000
T17.974
350.883
21.058
10.290
31.348
733 .703
~10.699
35.76%9
14.778%

34.615
34.617
TC.&823
T28.023
125.982
1.322
156 .553
6.276
°.000
728.510
330 . 484
20.989
11.281
32.269
736,347
-9.721
T.270
4.512

YARIANCE

0.000
31.474
©.o00
¢.000
0.000
©.004
©.000
0.000
0.000
©.000
¢.000
©.000
©.00¢C
<. 000
15330.433
0.000
©.C¢00
0.000

0.0060
32.78%
©.000
0.000
i7.4889
©.003
80.569
0.042
0,000
©.000
¢.Q00
0.000
©.000
9.000Q
14928, 750
90%65.9394%
S096.994
21&.630

YARIANCE

0.000
3t.620
©.000
o.000
34.989
¢.003
76.530
Q.08%
0.000
¢.000
¢.000
¢c.000
¢.000
©.000
14018.421
9544.179
20T21.692
1951, 887

©.000
12130.69%
9042.711
23104.925
2905.859




YARIASBLE

PREDSHIP
SHIP
€GsCC
GCOM
USPRILE
CANUS
wie
FPRATIOD
SS1ADJ
GSH

55H
GSHT
SSHT
RATE
GOYTEXP
TALADY
CTALLY
TALEXC

PREDSKIP
SHIP
LGSCC
GCoMm
USPRICE
CAHUS
WTP
FPRATIC
Ss5LaDJ
GSH

S5H
GSHTY
SSHY
RATE
GGYTEXP
TALAGY
craLLY
TALEXC

YARIABLE

PREDSHIP
SHIP
cesce
GCOM
USPRICE
cANUS
WTE
FPRATIO
SSLADJ
GSH
SSH
GSHT
SSHY
RATE
GOYTEXP

TALADYJ
CTALLY
TALEXC

PREDSHIP
SHIP
€GsCC
GCOM
USPRICE
CANUS
WTP
FPRATIO
SSLADY
GSH

SSH
GSHT
SSHT
RATE
GOVTEXP
TALADY
CTALLY
TALEXC

BENCH SCENARID

MIHIHUM
YALUE

107. 4524
1.180
128.778
5.500
©c.000
BT1.3584
289.7%%
12.111
8.248
33.252
422,223
~260.310
-2B4. 168
-13&.1358

35.6486
Z1.373
72.523
731.123
108,228
t.180
132.643
5,003
o.00C
582.569
318.8532
16.343
E.567
34.320
442.380
-263.728
-305.594
- 155,594

BENCH SCENARIO

MINIMUM
YALUE

-113.551

- BESCRIPTIYE STATISTICS

MAX I MUM
YALUE

CROPYR:z8590

35. 111
42 .353
71.473
730%. 073
§65.108
1.438
181.028
&8.453
©.000C
&78.377
486.792
25 .003
14.1a1
33.252
298.821
223.152
346.513
186.513

CROPYR=3091

35,546
43.1581
72.523
731,123
226.574
1.44%
210,353
9.545
©.000
5¢3.758
B40 . 821
25.353
17.9797
34.320
1004 .2375
235.624
340.104
190.1048

HMEAN

35.131
34.908
Ti.473
T3¢.073
128.838

159.260
6.852
©.000

734 .852
433,324
20.818
12.325
a3.252
T40.085
-12.436
~9.680
2.a412

25 .646
35.688
T2.523
T31.123
133.145%
1.323
162.747
T.361
©.000
725.636
487,754
20.35E
13.964
24.220
T3i5.80€6
-5.028
17,817
-2.883

- DESCRIPVTIVE SYATISTICS

MAX TMUM
YALUE

CROPYR=9192

36.152
42 .3230
73.572
¥32.172
217.058
t.444
315.052
11.271
59.151
318.645
634 .670
25.408
£5.210
35.470
1012365
261.821
323 .2468
173.248

CROPYR=-9293

36.678
43.837
TR .622
T33.222
238 .655
1.432
294 .780
t2.000
894,850
913.32¢
T78.45¢
24 .3501
21,224
36.700
1025 . 204
354 .22%
3%2.868
242.868

HEAN

725.353
620.731
12.778
16.924
J6.700
728.9189
8.7131
~2.741
7.048

YARIANCE

C.000
28.851
C.000
0.600
97.782
©.003
148.849
0.292
©.000
1941.388%
1945.887
1.572
1.573
9.000
14450.9351
113588, 1563
21472.84¢g
Z378.532

©.000
28.384
0.000
0.000
Z18.13:s
©.004
232.37%
0.T24
©.000
290S.856%
2905.88%
2.287
2.287
0.000
13822.770
11647.223
22358.774
2455.501

C.000
t36745.651
11777.862
21221.9398

1965.615

0.000
25.179
¢.000
o.000
$11.925
Q.0032
588.393
1.822
233.53a
Ze&4 . 118
2644 . 118
1.86%
1.965
©¢.000
12835.910
10195 . 320
23540.539
2532.669



VARIABLE

PREDSHIFP
SHIP
CGsCC
GCOM
USPRICE
CARUS
WTP
FPRATIOD
SSLADY
GSH

SSH
GSHT
SSHT
RATE
GOYTEXP
TALADJ
CTALLY
TALEXC

PREDSHIP
SHIP
€Gsce
GCOM
USPRICE
CAHUS
WTP
FPRATIO
SSLADJ
GSH

SSH
GSHT
SSHT
RATE
GOYTEXP
TALADY
CTALLY
TALEXC

VYARIABLE

PREDSHIP
SHI?
cGsce
GCoMm
USPRICE
CANUS
WTP
FPRATIOD
ssiLaDd
CSH

SSH
CSKT
SSHY
RATE
GOYTEXP
TALADY
craLty
TALEXC

PREDSHIP
SHIP
tGscce
GCoOH
USPRICE
CANUS
WTP
FPRATIO
SSLADS
GSH

SSH
CSHY
SSHTY
RATE
GOVTEXP
TALADJ
CTALLY
TALEXC

BEHCH SCENARID

MIRIMUNM
YALUE

37.194
22.6786
?5.572
T34.272
113,444
1.188
1236.221
3.526
9.000
5i4.191
ag2._328
16.512
13.237
38.009
451.58%
~282.688
~257.761
~107.761

37.7110
21.107
T6.721
735.321
114,805
1.181
138.4681
S.1432
0.000
617.627
490.455
16.378
13.006
39.286
458 . 636
-296.937
-278.078
-128.078

BENCH SCEHMARIG

HMINIMUH
YALUE

120.477
1.188
135.672
5.2849
©.000
B18.81%0
5&1.530
16.183
i5.212
40.860
458 .297
~-351.3423
-262.2868
~112.268

38.742
23.379
78 .820
T737.420
117.534
1.188
135.5%0
5.383

¢ .000
599342
685.907
15.470
17.7058
42.403
398.032
-258.075
-355.302
-205,302

- DESCRIPTIVE STATISTICS

HAX IMUM
VYALUE

CROPYR=9394

x7.1%4
43.535
75.672
734.272
253.678
1.440
287.885
12.392
£29.083
921.37¢
798.507
24.772
21.496
3&.009
1012 .421
256.482
404 .024
254 .024

CROPYR=9495%

ar. 110
43.988
76.721
736 .321
263.872
1.448
323.228
12.§823
128,219
$85.183
867.981
26.39%0
23.017
39,396
1636.789
248.126
3438.982
189.3%82

N
YARIARCE

MEAN

3T7.194 0.000
36.8838 25.813
75.672 ©.000
734,272 ©.oco
158 .484 1e048.371
1.328 0.004
185.087 874 .861
5.848 2,160
10.622 622.814
734.174 2456.849
§79.524 2456.8485
15.728 1.778
18.27¢ 1.776
32.009 ¢.000
T37.676 11785 .35
6.613 9182.7123
~3.17¢ 18224.221
3.517 §633.18¢%¢
37.71¢ ©.000
37.659 22.917
TE.721 ©.000
T735.321 ©.000
170.68% 1158 .244
1.315 ¢.004
199 .252 1762.047
g.214 3.031
20.877 1235.442
752.346 3643 .067
73%2.263 3643.067
18.97% 2.562
19.418 2.562
39.396 ©.800
761.680 120488 .4%52
-5.484 9419 .424
-t2.177 20407, 824
~1.7689 1871 .153

- DESCRIPTIYE STATISTICS

MAX FTMUH
YALUE

CROPYR=9586

38.226
44.4344
TT.771
738.37T1
275.632
t.442
238.8E7
i3.501
204.432
380.3398
943 .318
25.647
24.6717
40 . 860
1096 .914
249 .300
352.021
2c2.021

CROPYR=9697

38,742
45 .03%0
T8.820
T737.420
286.723
1.438
364.374
14183
218 .546
856.86%
1043 .4534
24.62%9
26.933
42.403
tOo58.508
209.659
408 .969
258.96%

MEAN VARIANCE
A3.226 o.000
37.36% 24,208
77371 ©.c00
T36.371 ©.000C
185 .564 t847.5568
1.32¢6 0.003
211.619 1761.087
§.238 2.708
21.722 1650.435
751.810 2831.431
810.315 2931.4a11
19.662 2.006
2Z1.t92 2.906
40.860 ©C.000
754,359 f1801.250
3.01¢ 9035.225
-7.392 20028 .838
2.22% 18432 .750
35.742 0.000
38.796 23.327
78.820 o . 000
T737.420 o.000
202.412 2258 .644
1.322 o.003
23z2.095 2998.223
5.239 2.94%
32.927% 2166, 445
T58.578 4656.997
sa&.198 4656.9897
189 .580 3.103
22.823 3.103
42.403 0.000
T10.634 15272.772
-0.178 &8302.647
-9.792 19105.444
2.398 1378.281




YARIABLE

PREDSKIP
SHiP
cEsco
GCOM
USPRICE
CANUS
wTP
FPRAYID
SSLADY
GSH

SSH
GSHY
SSHT
RATE
GOYTEXP
TALADYS
CTALLY
TALEXC

PREDSKIP
SHIP
casce
GCOM
USPRICE
CANUS
LA
FPRATID
SSLADYS
GSH

SSH
GSHT
SSHT
RATE
COYTEXSP
TALADY
CTALLY
TALEXC

BENCH SCEMARID - DESCRIPTIYE STATISTICS

HMINIHUM HAX ITMUM HEAN YARIAKCE
YALUE YALUE
i ==* CROPYR39788 ---rcrenceace g
39.258 23.258 38.258 Q.000
R4._047 45 .914 38.506 is.427
789.8%0 78.870 79.870 ¢.o00
738.47%70 T38 . %70 138.470 ¢.000
124 552 299,335 214,863 2300.636
1.187 1.443 1.327 ¢,003
141 .658 375.821 252.221 3751.248
§.51§% 14,687 8.248 4.344
¢.000 290,315 J8.272 4485 .432
616,202 1058 .132 T68.963 5845,444
668,171 112,100 8b58.240 S5845.444
15.686 26.9785 18.583 3.7983
17.0458 28.328 24,437 3.783
A4 . 028 44 .024 44.0245 0.000
472.678 H171.144 784,035 13286.610
-272.722 328.302 -6.78% L285.026
-281.360 386.428 -t9,.483 12478 .333
-131.360 236.428 -2.852 1546 . 02¢
----- STttt T-cc CRDPYRISESS --ecocmmren et n i et i tatanann
39,774 28.77T48 28.774 0.000
23.443 46.395 39.5%89 23.365
80.920 80.520 80,820 ¢.¢00
738.520 73%.520 73%.520 ©. 000
122,143 310.4857 2265.8%1 2270.209
1.1886 1.444 1.3186 ¢.004
152 .683 389 .0652 2648.208 I723.859¢%
5.859 14 872 9.264 A.8664
0. 000 333.859 37.126 42¢6.170
524.218 1088 .2E3 769.541 €228 . t95
T725.800 1294 455 1048, 522 £228. 155
13.18¢0 27.37%6 15.3428 3.837
18,3489 32.548% 26.377 3.937
45,725 45.725 45,725 0.000
474, 431 1225.0839 TI5.504 15262.5213
~ZT9 .14 302.89%0 0.730 877k .581
-254.170 3186.042 -t5.901 19793.27¢0
-1o4 . 170 236.042 -3.534 1808 .322

YARJABLE

PREDSHI®
SHIP
coscce
GCOM
USPRICE
CaNus
WP
FPRATIO
SsSLADY
CSH

SSH
GSHT
SSKT
RATE
GOVTEXP
TALADY
cratLy
TALEXC

PREDSHIP
SHIP
CGscc
GCOM
USPRICE
CANUS
WTP
FPRATLO
SS5LADY
GSH

SSH
GSHT
SSHT
RATE
GO¥TEXP
TALADY
CTALLY
TALEXC

BENCH SCENARIO - DESCRIPTIVE STATISTICS

MIHIMUM MAX THMUM HEAN YARIAHNCE
YALUE YalLUE
M ++=+~ CROPYRr9800 -~
40,220 40,280 40.2%0 o.000
26.005 46.972 40.561 21,4884
41.369 21,9689 a81.9&9 0.000
T40.5869 TAC.SE9 TFAO.S569 0.000
132.767 323.367 251 .9835 2022.078
1.187 1.422 1.320 ©.004
153,798 410.045 280.822 3E8E8.075
€.1%24 15. 484 S.483 1.768
¢.o00 337.311 AB. 421 6§127.582
627.570 $142. 142 TTL. 138 73%3.5856
TT1.888% 1286.4E0 T139,.892 7393.856
15.576 28,348 18.214 4.85%
19152 I1.%30 28.292 4.55%
47.507 47.507 47.507 o.000
481 ._550 1133742 789,332 15439.513
~203.262 255 .011 =1.795 £767.857
~257.722 332.823 ~14 .63 18725 .384
=107.722 122 883 1.608 1616.359
A CROFPYR:20000) ~----- -
40 . 80% 40 . 806 49.806 ©.000
28 .599 46.814 41.042 17.732
£3.019 £3.019 £31.013 ©.000
741.619 T41.5189 TAT. 619 ©.9000
148 _401 336.672 260.421 20%7.874
i.191 1.4423 1.318 ¢.003
166.333 427 .549 I12.52% 349¢_ 217
5_458 16.074 §.125 3.&60
0.000 323,014 41.851% 6143, 128
627.449 1677187 T6%.63% B0%T7. 145
$37.47a 1387.142 1244 953 2047, 145
18.377 26.2386 18.881 4.833
22.97K 131.99%4 30.509 4,831
49 .371 43.371 49.37% ©.000
494,275 1142 . 018 Ta4. 423 15173.252
-304.1395 223 .79¢ -C.7T98 §T31.80%5
~25%.090 J0T . TA8 -16.568% 16555 . 323
- 108 .090 £E57.748 1.280 1183 .315%




SCEHARIO 2 - DESCRIPTIVE STATISTICS

YARIABLE HINIHUM HAY THUM HEAN YARIANCE
VALUE ¥aLUE
--------- TTTTTTTreotresscs- CROPYRISIB2 -cc-ee----esaoiooio.gi.loo.
PREDSHIP 35.500 31.500 3i.500 [
SHIP 31.500 31.500 31.500 ]
cesce 0.000 ©.o00 @,000 °
GooM 0.000 o.o000 0.0c0 o
USPRICE 0.000 o0.000 0.000 ]
CANUS ©.000 0.000 0.000 o
wWTP - . . :
FPRATIO ©.o00 6.9000 0.000 3
S5LADJ ©¢.o00 o0.000 0,000 °
GSH ©o.000 ©.000 ©.000 o
SS5H 0.0c00 ©.000 0.000 o
GSHT 0.000 ©.000 0.000 [
SSHT o.c00 0.¢00 0.000 [
RATE o.000 0.000 o.000 o
GOVTEXP o.000 o.000 o.c00 °
TALADY o.o00 0.000 o.o00 °
CTALLY ©.000 0.00¢ ©¢.000 ©
TALEXC 0.000 ©.000 0.000 o
------- .. T CROPYRZE283 - vevsonomn i <
PREOSHIP 3z.200 32.900 3iz.s00 °
SHIP 12.900 az.s00 3z.so0 o
cesce 32.445 3z.245 32.445 °
GCOM 5731.045 573.0458 §73.0458 ©
UsPRICE o.co00 c.000 o.000 o
CANUS o.g00 0.000 0.o00 °
wiP . . .
FPRATIO o.000 0.000 o.000 o
SSLADJ 0.000 o.000 o.000 o
GSH ©.000 o.000 o.o00 [
SSH ¢.000 o.000 ©.000 [
GSHT o.000 ©.000 ©.000 °
SSHY 0.000 ©.000 0.000 °
RATE o.000 0.000 0.000 [
GOVTEXP o.00¢ 0.000 0.000 [
TALADY o.o00 0.g00 o.000 [
CTALLY ©.000 c.000 o.000 o
TALEXC ©.000 o.00¢0 ©.000 [
SCENARIO 2 - DESCRIPTIVE STATISTICS
VARIABLE MINIMUM MAX THUM HEAN VARTJAHCE
YALUE YALUE
-------------------- “rttcT- CROPYRZEDBG -ersvo s iemee il i
PREDSHIP 31.700 31.700 a1.700 o.co00
SHIP 34.550 34.550 34.550 o0.ge00
cesce 40.61% 40,618 40.518 0.900
GCOM §10.715 610.718 E10.Ti6 ©.000
USPRICE 0.o00 a.co0 0.000 0.000
CANUS 1.198 1.434 1.327 0.003
wrP . . . .
FPRATIO ©.000 0.9000 0.e00 ©.000
SSLADJS ©. 000 0.000 o.000 0.000
GSH 595.720 S8E6.720 586.720 0.000
SSH 181.730 181.730 181.730 0.500
GSHT 18. 8320 18.82¢ 18.820 0.000
SSHT 5.730 5.730 $.730 o.000
RATE 24550 24.550 24.550 o.000
GOVTEXP 654,231 664.231 564.231 o.000
TALADY ©.000 o.g00 6.000 ©.000
CTaLLy ©.000 o.000 0.000 ©.000
TALEXC ©.000 o.o000 o.000 0.000
B L T CROPYR=8888 --v---mceoannnnani .. .-
PREDSHIP 31.800 11.a00 31.800 o.o00
SHIP 25.700 25.700 25.700 0.000
cosce 39.2358 35.1356 3g.358 ©.000
GCoM E38.956 638.956 638,956 ©v.oo0
USPRICE ©.000 o.o00 0.000 ©.000
CANUS 1.194 §.439 i.318 o.003
WP 0.000 ©c.o00 ©.000 o.000
FPRATIO o.000 0.000 ©.000 ©.000
SSLaDd o.co0 0.000 0.000 6.00¢
E5H 560.860 560.860 560.250 o.00¢
S5H 244.810 245.810 244.810 0.000
GSHT 17.830 17.8530 17.630 ©.000
SSHT 7.100 7.700 7.700 . ©.0c0
RATE 25.330 25.330 25.33¢0 ©.000
GOVTEXP a71_o081 471.091 aTt.og 0.000
TaLapy ©.000 L3E-T-1.3 ©.000 o.o00
ETALLY o.c00 0.000 0.000 o.g0¢
TALEXC o.000 o.co0 0.000 0.000



SCENARIO 2 - DESCRIPTIVE STATISTICS

YARIABLE HINIMUM HAX IMUM HEAN YARIANCE
YALUE YALUE

. mmmresescesc el e CROPYR=8585 -- LR memeea-—a -~
PREDSHIP 31.200 31.800 31.800 0.000
SHIP 18.0639 40,307 34.279 31.574
CGsCC 64, 087 64.087 64.087 ©.000
GCOM 693,187 §33.187 §93.187 ©.000
USPRICE 127.000 137.000 137.000 ©.000
CANUS 1.186 1.441 1.323 C.004
WIP .000 0.000 o.000 0.000
FPRATIO 0.000 ©.000 o.000 0.000
sSstLapJ 0.C00 0.000 ©.000 c.¢00
GSH 701.700 T01.700 701.700 ¢.000
SSH 19¢.500 190.500 190.500 0.000
GSHT 22.07¢ 22.0%70 22.070 ©.000
SSHY 5.990 5.890 5.890 ¢.000
RATE %8 .060 28.080 28.060 < .000
GO¥TEXF 310,481 s01.272 768.243 15330.4312
TALADJ 54 .000 §4.000 64,000 o.o0o0
ETALLY 64 000 64.000 &4 ,000 ¢.oo00
TALEXC ¢. 000 <. 000 ©.000 ¢.000
M R memescmean * CROPYR:=B687 ~+n--conn L R e
PREDSHIP 33.5863 33.583 33.583 0.000
SHIP t8.088 40.487 3.852 32.7&5
€GSCC 88.324 68.324 63.324 ©.c0o00
GCeMm 726,924 T728.924 7265.524 ¢.000
USPRICE 116,156 127.810 121.581 11.4289
CANUS 1.183 1.448% 1.324 ©.003
wWIP 153.201 195 .221 173.825 £80.569
FPRATIOD 3.454 4.401 z.858 o.0a2
5S1ADJ 0.000 ¢.000 Q.00¢ 0.000
GSH 716.524 T18.524 716.524 0 .coo
SSH 305.522 306.522 306.522 o.c00
GSHT 21.3286 21.338 21.336 ¢.000
SSHY 9.127 9.t27 9.127 ©.000
RATYTE 30.453 30.4632 30.463 ¢.000
GOY¥TEXP 396.230 874.234 132.577 E4224.750
TALADJ -134.8518% 131.225 ~14.045 9086.994
CTALLY ~70.5186 186.225 49.955 e096.994
TALEXC ©.000 A#5.225 7.4886 216.630

SCERARIOD 2 - DESCRIPYIYE STATISTICS

YARIABLE MIKIMUM HAX IMUM HEANR VARIANCE
YALUE VALUE
------ TToTTTtssrsescsc-ccc. CROPYRZBTBB +----ces-cconnccncaanaonnaa.
: PREDSHIP 34,099 34.0989 34.099 ©0.000
. SHIP 21.280 40.982 34.37M 31.820
cesce 17.687 77.687T T7.687 o.000
GCOM 736.287 736.287 T36.287 o.o00
USPRICE 112,812 £32.970 123.904 34.9a9
CANUS 1.189 1.430 1.324 ©.003
WTP 129.876 174.75¢ 153.878 76.530
: FPRATIOC 4.as7 5.897 5.078 o.086
¢ SSLADJ 0.9000 0.000 ©.000 0.000
: GSH 726.287 726.287 726.287 ©.000
SSH 384 .z208 384.208 As4.z08 ©.c00
GSHY 2t .300 21.300 21.300 o.000
SSHTY 11.268 11.268 t1.268 0.000
RATE 32.5867 32.557 32.567 ©.000
GOYTEXP 462.827 882.902 T42.083 143843.833
TALADY -132.135 173.027 -2.423 t0347.921
CTALLY -t9a.804 324.173 34.0a8 21731.501
TALEXC -42.804 176.173 16.656 2357.008
B eesaames “-+-- CROPYREBBAY ----- LR R seeeas
PREDSHIP 34.815 34.615 34.815 c.000
SHIP 20. 1886 41.956 34.517 27.827
CGsce 85, 845 a8.845 38.845 o.000
GCOM 147 .44s T47.445 T4T . 545 ©.000
USPRICE 110,209 138.213 t25.982 61.082
CAKUS 1.181 1.a38 t.2238 0.004
wWTP 133.233 180.447 156.553 107.463
FPRATIO 5.727 7.75% 6.630 ©.195
SSLADY o.000 c.000 o .000 o.000
GSH 737.445 782.570 T&4.932 216.863¢
SSH 421.t120 453,335 460.859 215.830
GSHT 21.304 22.611 21.821 o181
SSHT 12.224 13.530 13.314 o.181
RATE 34.835 34.835 24.835 0.000
GOYTEX? 440.051 906.882 754.770 12750.855%
FALADY -147.0561 217.882 -5.08s8 9724.618
CTALLY -288.790 349.545 3.334 23833.972

TALEXC -138.79¢ 199.546 5.641 3184.142



SCENARIO 2 - DESCRIPTIVE STATISTICS

VARIABLE MINIMUM MAX IMUM MEAK
VYALUE VALUE
------- Sesc-cssce-ea-----.. crROPYRYSESSO
PREDSHIP 35.131 5. 131 3I5.131
SHIP 20.111 42.353 34.908
cesce 102.563 102.563 102 .563
GCOM 768,163 761.163 761.163
USPRICE 107.454 165. 108 128,838
CANUS 1.130 1.438 1.329
wTP 126.778 181.025 158.2850
FPRATIO 6.344 3.665 7.84a5
SSLADY 0.000 0. 000 0.000
GSH 702.359 825.337 767.818
SSH 384.97% 607.948 542,588
GSHY 19.9293 26.340 21.856
SSHT 10.958 17.305% 15.442
RAYE 37.288 37.298 37.298
GOYTEXP 440,022 1038. 100 772.801
TaLADJ -265.665 252. 463 -1z, 448
craLey -284.436 402.483 -8.78%
TALEXC ~134.4986 252 . 483 3.596
R L T cmmeee +- CROPYR:BO81 ----
PREDSHI1P 35.648 5. 6546 35.8456
SHIP 21.373 43.t51 35.688
cesee 119.939 113,838 119,838
CCoM 778.539 778.539 778.539
USPRIELE 108._228 226.574 133.145
CaNUS 1.580 1.44s 5.323
wTP 132.643 210.353 162,747
FPRATIO 6.228 11.507 8.997
SSLADJ 0.000 72.573 3.801
GSH 629.748 962.088 TYT. 981
SS5H 457.775 796.112 547.880
GSHT 17.667 27.158 21.825
SSHT 12.842 22.334 18.17%
RATE 40.000 49 . 000 40,000
GOVTENXP 470.811 1111.580 T38.331
TALADY -317.260 261.907 -5.858
CTALLY -326.168 356.483 -18.209
TALEXC -176.168 206.483 ~3.4890

SCEKARIO 2 - DESCRIPTIVE STATISTICS

VARIABLE MINIMUM MAX [MUM MEAN
YALUE YALUE

-------- TreTefrsesscs----c+- CROPYR:=9192

PREDSHIP 36.162 36.182 36.162
SHIP 22.05% 42.330 35.912
CGsCcC 140, 857 140.957 140 . 957
GCOM 789.557 799.557 T99.557
USPRICE 110.864 217.058 180.518§
CARUS 1.178 1.444 1.328
wWTP 129.559 315.052 167.5589
FPRATIO 5.214 §3.845 10.279
SS5LAaDJ 0.000 181.141 36.344
GSHK 660.971 1082 . 040 828 .497
S5HK 511.30828 832,377 723.3851
GSHT 128.278 28.81% 22.832
SSHT 14.139 24 .67T7 20.017
RATE 42,955 42.855 42,958
GOVTEXP 491.560 1133.2424 833.996
TALADY ~322.718 3§6.518 0.869
traLLy ~278.330 I&3.786 -13.750
TALEXC ~128.330 92,786 -1.8658
R R R R *-- CROPYR=9293

PREDSHIP 35.678 36.678 3&.678
SHIP 21.376 41.387 36.3380
cGscte 165.9358 165.936 165.836
GcoM 824.5236 824 .536 824 .536
USPRICE 112.957 232,655 148.374
CARUS 1.1986 §.432 1.322
WTP 13:.594 2%4.780 177.583
FPRATIOD 6.7E8 15.0868 11.007
SSLADY 9. 000 261.833 69.2139
GSH T62.392 1108 .6590 880.266
S5H S&4.208 981,364 813.4ag72
GSHT 15.150 30.251 24 .000
SSKT i5.928 27.028 22 .17%
RATE 4E.17¢ 46.179 46.1t79
GOYTEXP 451 .274 1234 137 884 601
TALADY -284.920 392.303 7.84%
CTALLY -278.817 A10.4353 -8.242
TALEXC -129.817 260.453 E.807

VARIANCE

0.000
285.851
0.000
0.800
97.782
¢.003

183 .848
©.378
Q.000
2367 .008
2I8T.008
1.918
1.818
¢.000
16964. 058
126141.338
22884 .873
2905.162

¢.000
28.384
0.000
©o.000
215.13%
0.004
232.375
1.001
142,851
3291 127
3291.127
2.85850
2.590
¢.000
16114.100
12052, 180
23037.808
2693.155

YARIAHCE

0.000
28.539
¢.000
¢.000
290.822
0.003
458.010
1.840
2110.241
4236.756
4236.7586
3.24%0
3.230
o.o000
19542.54¢
13425.548
22289 .469
2233.132

¢.000
28.179
o.000
¢.000

©.000
25176. 182
T2145.253
26097.3929
3540.925




SCENARID 2 - DESCRIPTIVE STAYISTICS

YARTABLE MiHIMUM HAX IHUM HMEAN YARIANCE
¥YALUE VALUE

\ Trmesmemscean CROPYR=8394 -+v-evea-omnonnn. Sreemem e,
PREDSKIP 37.194 37.194 37.1354 0.000
SHIP 22.676 43.534 36.888 25.813
cesce 195 .16 185.1861 195 .1861 ©.000
GCOM £53.761 852 .761 852.7E1 ©.Q0¢C
USPRICE 113,441 253 .€678 158.484 1004 . 371
CANUS 1.188 i.440 1.328 ©.004
WTP 136.221% 237.985 186.087 674,861
FPRATEIOD E.792 16.730 11.65¢ 2.973
SSLADJ 0.000 328.222 1I07.618 Joce. 613
CSH 735,538 t218.678 968,722 §107.732
SSH 628,488 1108.638 898.454 8107.732
GSHT 19,683 32.792 25.5314 .86
SSHT 16.896 25 . 807 24,156 £.881
RATE 48.690 48 .B%0 438,680 ©.000
GOVTEXP 559.324 1358.7%¢ 852.429 25816.083
TALADJ -306.420 306,802 7.330 11885.17%
CTALLY ~26%.729% 456 .802 -3.65% 22735.188
TALEXC ~118,.72% 306 .802 2.715 2822.7724
mreme--e CROPYRzS94895 ~--=--- A AR crersmena.

PREDSHiP 37.71¢ 37.71¢0 37.710 o.000
SHIP 2t.107 43.988 37.8519 22.2917%
cGsce 2z28.504 228.504 226.504 ©.000
GCOM 887. 104 B8 . 104 887.504 ©¢.000
USPRICE 1t8.805 263 . E£72 170.688 1158.2a4
CAHUS 1.181 1.448 1.31%8 o.004
WYP 138,181 323.226 t9g8.252 1762,047
FPRATIO 7.562 i6.527 12.060 3.772
SSLADJ 0.000 378 .581 141.272 $538.7086
GSH 7658.%48 1327.830 1025 . 183 10825 .95¢0
SS5H 685 .8E7 12428 .848 992.514 10929 .55¢0
GSHT z20.391 35.214 27.1886 7.688
SSHT 18.294 33.117 26.322 7.686
RATE 53.508 53.508 53.%508 <¢.000
GOYTEXP 583.2186 449 .607 1033 .4886 27888.382
TALADJ -318,2%8 274 .873 ~5.413 12930.923
CTALLY -287.188 IBS .485 11,787 25190.95%57
TALEXC =137.1986 238.495 -1.4886 3285.859

SCENARIC 2 - DESCRIPTIVE STATISTICS

VARIABLE MINIMUM MAX 1MUM MEAN YARIANCE
: VALUE YALUE
| B LT cereeaae CROPYRZ9596 ~-voeremmmmcnncaaacaananaa .
H PREDSHIP 38.226 38.226 38.228 o.000
; SHIP 24.291 44 . 444 37.86% 24.208
[SE1-14 266.944 266.944 256.944 c.000
GComM 925.544 925.544 925.544 ©¢.000
USPRICE 120,877 275,632 185_564 1847.868
canus 1.189 1.442 1.328 0.003 N
: wrp 135.672 338.867 211.619 1761.087 ]
i FPRATIO 8.225 §7.298 12.319 3.621
| SsLaDY ©.000 450.647 166.993 11665.643
: GSH £23.078 1362.515 1085 .26 1 13232.562
SSH 821.410 1380.847 1118.674 13232.562
GSHTY 21.532 36.167 28.350 9.058
SSHY 21.488 36.123 29 .26% 9.056
RATE 57.655 57.655 57.658 ©.000 .
GOVTEXP 592,308 t542.555 1085.026 32327.801 .
JTALADY -421.0086 287.798 5.03% 13267.694
CTALLY -2959.838 381.038 -4.862 25802.745
TALEXC -149 838 231.038 3.848 3299.340
--------------------- © CROPYREGBOT e vm-m-oemmaen i cmaniaanas
PREDSHIP 3a8.742 8. 742 38.742 0.000
SHIP 23.873 45 . 030 38.798 231.327
cGsce 309._862 309.862 205.862 ©.000
GCOM 966.462 958 .462 9E5 . 462 ©.000
WSPRICE §17.531 286.723 202.412 2258.644
CANUS 1.189 1.438 1.322 ©.003
wTP 135.870 368.374 232,095 2998.222
: FPRATIO t.040 19.266 12.587 5.038
i SSLADY o.o00 586,345 200,840 2108%.055
GSH 521.265 1473 .588 157,415 23162.476
SSH 234,408 158E.728 1250.578 2IN62.476 B
GSHT 21.188 38 .036 29.875 15.432
SSHT 24,118 40.956 32.280 . 15.432
RATE 6§2.155 $2.155 62.156§ ¢.000
GOVTEXP 540.133 1621.781 1170.946 49748 .812
TALADY -331.497 338_651 -1.220 15558 081
CYALLY -384.1089 434.618 -9.930 24990 .626

TALEXC -Z34.108 284 . 618 3.008 3337.3a2



YARIABLE

PREDSHIP
SHIP
c€estc
GCOM
USPRICE
canus
wip
FPRATIO
ssLapy
GSH

SS5H
GSHT
SSHT
RATE
GO¥YTEXP
TALADS
CTALLY
TALEXC

SCENARID 2

MIRIMUM

YALUE

15.258
24.047
358.561
017,161
124 .652
1.187%
143 . 6488
&.207
¢.000
831.522a
938.727
23.780
21.812
67 .032
785 .2486
~319.2862
~325.884
=175.884

PREDSKI1P 39.774
SHIP 231.421
EGSCCT 412 .696
GCOM 1071.298
USPRICE 128.143
CANUS 1.186
wIp 152.583
FPRATIOD 4.608
SSLADY ©.000
GSH 961.724
SSH $80.276
GSHTY 24.180
SSHT 24 .646E
RATE 72.318
GOYTEXP 831.247
TALADJS -452.210
CTALLY ~408 377
TALEXC -258.377
SCENARIO 2
VARTABLE MINTRUN
YALUE

PREDSHIP
SHIP
ccscc
LCoM
USPRICE
CAHUS
WYFP
FPRATIOD
SSLADJ
GSH

SSH
CSHT
SSHTY
RATE
COYTEXP
TALADJ
CTALLY
TALEXC

PREDSHIP
SHIP
cGsce
GCOM
USPRICE
CANUS
WTP
FPRATIO
SSLADY
GSH

S5H
GSHY
SSHY
RATE
GOYTEKSP
TALADY
cyaiLy
TALEXC

40,250
26.00%
473.077
1131.677
132.767
1.187
153.798
8.081
©.000
1041 .5&3
T136.668
25.852
2L.212
‘18 .040
891.517
-301.63%
-341.531
-151.5231

~4E8S 676
~JOS. 676

- DESCRIPTIVE STATISTICS

MAXTHUM MEANH YARIANCE
YALUE
CROPYRTITHE -e-vovmuano R
39,258 3g.2%52 0.000
A5.914 39.8508 18,427
358 .561 352.551 ©.000
10174161 1017.1861 ¢.000
2§9.335 214 263 2300.636
1.423 1.327 o.003
3r8.82 252,221 3751.248
19,768 12.862 E.842
BOS . 427 238,104 28375.709
1692.838 1249 . 114 28350.151
1638 . 027 1382.451 28350.151
43 .12 31.818 f2.335
43.252 35.2t5 18.3%5
67,033 6§7.032 ©.,000
1847.922 1268.685 53459 ,432
451.a711 11,185 14272.213
465.982 ~24. 124 24960.718
J316.982 ~4.665 3E84.612
CROPYRZS298 ~-vsvcmennnnnons cmmore- s
3I.TT4 J8.774 ©.000C
4&.385 38.5869 23.365
412.596 412.5986 0.000
10T1.286 1071.29¢ 0.000
310.457 226.831 2270.20%
1.444 1.316 o.004
193,053 268.204 2783.588
12.714 13.188% 6.G6E8
763,408 288.347 35350.2387
1856.075 1352.651 40478 ,.307
te14.627 1523 .c69¢% 40478 ,207
A7.672 34.00% 25.588
45,128 38.3013 25.588
72.2408 T2.318 ©.%000
2t125.876 1354 . 602 E§6560. 108
429 .674 2.51x8 17678.9594
475,773 ~16.522 28231.730
325.773 ~3.13% 4521.420
~ DESCRIPTIYE SYATISTICS
MAXIMUM MEAN YARIAHCE
VALUE
CROPYRE9900 ~ov--ecnao. e meena LR
to._290 40,2950 ¢.000
A6 .872 40.561 21.4284
£73.07TT 473.077 ©.000
$135.677 1131.677 ¢. 000
323.387 z51.985 2922 _o07%:8
1.422 1.320 0.004
410 045 280.822 JE696.075
21.58% 12.714 T.837
862 . 402 aAss . 071 45335.928
2007 .551 1472.033 48250 .34
Z102.657 1672.137 4825C.241
4% .82 36.538 29.724
52.183 41.503 29.T24
78.040 I8 .040 0.000
2159 .368 t480. 348 73682.528
ass.220 ~0.443 15389 .282
279 .114 -13.827 27077.354
329.114 T.179 4436 .685
CROPYRI200001 ~-ecvccmen. sermmea trressmen
40,8086 40.806 Q.000
AE. 814 41.043 iT.732
540 _ 04 S40.041 ©.oo00
1188.641 1192 641 ©._000
336.572 260.431 2097 .87
1.842 t.318 ©.003
427 .549 112.528 J&94_ 217
23.238 t3.322 &.28%
1025 203 364.218 4868 . 413
2152.9862 1545, 720 GE301.947
2506 .949 1827.493 64301.8a47
$2.781 IT.9T7e £1.020
1,436 4£6.256 41,020
84,234 K. 234 ¢.000
2314 . 0392 1568.997 96845.6565
436.336 -3.020 16645 .050
423.118 ~24.027 27147 . 485
293.1¢t8 ¢.160 AE96.666




SCENARID 3 - DESCRIPTIVE STATISTICS

YARIABLE MINIMUM HAaX MU HEAN YARIANCE
VALUE VALUE
AR R Trerteaa e a, CROPYR:z8182 =«--
PREDSHIP 31.500 31.500 31.800 <o
SHIP 3t.500 3i.500 31,500 o
CGSEC o.g00 ¢.000 0.000 o
GCOM ¢.o0o00 o.000 ©.000 =}
USPRICE ©.000 0.000 S.000 =}
CANUS ©.000 0.000 0.000 o
WTP . . . B
FPRATID 0.000 e. 000 ¢.¢00 °
SSLADY 0.000 o.¢00 o.000 <
GSR o.c00 ©.000 ©.000 Q
SSH ¢.9200 ©.000 ©.000 [}
GSHT ©.000 o.000 ©.000 -}
SSHT ©.000 Q.000 9.000 [+
RATE C.000 . 000 0 .oo0 <
GO¥TEXP C.000 ¢.0o00 o .c00 o
TALADJ 0.000 ¢.000 ¢.000 ]
CYALLY 0.000 ©.000 ©.000 -]
TALEXC C.¢00 ©.000 0.00¢C ]
e I CROPYRZB2BZ -cv-cevomccnnnnnaaana. seemee
PREDSHIP 32.80¢C 32.9¢0 32.3%00 o
SHi1pP 32.800 3z.900 32.800 °
CGscCe 32.448% 32.445 3Z. 445 <
GLoMm S73.045 573.045 ST7T3.045% o
USPRILE o.G00 ¢.000 ©.000 o
CANUS 0.000 0.000 e .000 o
WTP . . . .
FPRATIO 0. 000 ¢. 000 0.000 o
SsSiapJ . 000 ¢, 000 0.000 °
GSH 0.000 o.000 ©.000Q <
S55H 0.000 ¢.oc00 0.000 <
GSHT ©.000 &.000 0.000 o
SSKT C.000 ¢.000 0.000 o
RATE ¢.Q00 0.000 ©.000 L=}
COGVYEXP ©.00¢ 0.oco 0.000 [+
TALADJ ©.000 ©.0c0 o _o00 ]
CYaALLY 0.000 0.000 ©.o00 o
TALEXC 0.000 ¢.%00 0.000 <
SCENARIOD 3 - DESCRIPTIVE STATISTEICS
YARIABLE MINIMUMK MAX 1 MUK MEAN VARTAHCE
YALUE YALUE
--------------------------- CROPYR:z8384 -
PREDSHIP 31.700 31.700 31.700 0.000
SHIP 34.550 34.550 34.550 ©.000
cssce 40.616 4¢ . 616 40.518 ©.000
GCoM E10.718& 10,716 610.716 Q. 000
USPRICE ©.Q00 9.000 ©.000 0.000
CARUS 1.186 1.434 1.327 0.0032
WTP . . - .
FPRATID Q.000 ©. 000 0.000 ¢, 000
SSLADJ ©.000 0.000 o.ov0o .000
GSH 5896.720 596.720 59%.720 ©.000
SSH 181.730 1835.730 is81.730 0.00¢
GSHT t8.820 18.820 18.820 C.000
SSHT 5.730 5.73¢ §.730 ¢.000
RATE 24.550 24.55¢ 24 .550 0.000
GOYTEXP 664.23% 664.231 BES§.231 0.06Q0
TALADY o.000 0.000 9.000 ¢.000
cTaLtLy 0.000 ©.000 °.090 ¢.000
TALEXC ¢.000 0.000 ©.000 0.000
----------------------- *-=-- CROPYR:8425 meveeemeea
PREDSHIP 31.800 I1.a00 It.800 ©.000
SHIP 25.700 25. 700 25,700 0.000
Cescc 39 .356 359,256 39,358 0.o00
GLOM 632.956 638.956 638 .956 o.000
USPRICE ¢.000 0.0c00 0.000 o.000
CANUS 1.176 1.418 1.298 ¢.003
WTP 9.000 ©.000 C.e00 c.o00
FPRATID 0.000 ©.000 ¢.9000 ©.000
SSLADY 0.000 ¢.000 ©.000 ¢.000
GSH S60.850 560.86¢C 56C. 860 0.000
SSEKE 284 .810 244 850 244 .810 0.000
GSHT 17.63¢0 17.8630 17.830 0.000
SSHT 7.700 T.760 7.700 ©.000
RATE 25.330 2%.330 25 .3130 0.000
GOVYEXP 471.091% 473.091 471.081 0.000
TaALADY 0.000 ©.000 C.¢00 ©.000
CTALLY 0.000 ¢.000 o.000C ©.000
TALEXC ©.000 0.000 ©.000 0.000




YARIABLE

PREDSHIP
SHIP
CGSCC
GLOH
USPRICE
CAHUS
WTP
FPRATIO
SSLADJ
GSH

SSH
GSHTY
SSHTY
RATE
GOVTEXP
TaLADY
cCYaiLy
TALEXET

PREDSKIP
SHI1#P
CGsSCC
GCOM
USPRICE
CANUS
wTP
FPRATIOD
S55LADY
GSH

SSH
GSHY
SSHY
RATE
GOYTEXP
TALADY
CraLcy
TALEXC

YAREABLE

PREDSHIP
SH1P
cesec
GCOM
USPRICE
CAHUS
wTp
FPRATIO
SSLADJ
GSH

SSH
GSHT
SSHT
RATE
GOVTEXP
TALADY
CTALLY
TALEXC

PREDSHIP
SHI1P
LGSCL
GCOM
USPRICE
CANUS
WTP
FPRATID
SS1LADY
GSH

SSH
GSHT
SSHT
RATE
GOVTEXP
TALADY
CTALLY
TALEXC

SCEHRARID 3 - DESCRIPTIYE STATISTICS

MIKIMUM
¥ALUE

33.683
18.088
68.324
T26.824
116.158

i48.70E

0.0C0
716.524
2106 .522
21.32%

30.463
386.33¢
134 .5186
-T0.51686
©.9000

MAX ITMUM
VYALUE

~- CROPYR:=85&s6

31.8%0
40,307
64.087
683.187
137.000
1.388
o.0G0
C.000
0.Q00
701.700
180 .50¢
22.070
5.890
28.060
s5¢1.272
64 .000
64 . 000
o.000

---- CROPYR:=8687

33.583
40.487
68.324
726.924
127 .81¢

1.282
188.494

4.538

o.000
716.524
306.522
21.336

9.127
30.462
874 .234
131.225
195 2258
45,225

MEAN

In s00
34.279
64.087
693,187
137.00¢
1.284
0.000
©.000
¢.o00
7¢1.%00
180.500
22.070
5.%90
28 .060
TEB.Z43
64,000
64 . 00O
0.000

3131.583
33.852
EE.324
T26.824
121 .5&¢

1.268
168.237

4.018

©.000
716.524
306.5272
21.338

§.127
30.463
732.677
-14.045
48.9558

7.448

YARJANCE

0.000
31.474
¢.000
0.000
0.000
0.004
¢.C00
9.000
0,000
0,000
0,000
C.000
C.000
©.000
15330.433
0.000
©.000
¢.000

°.044

o. 000
0.000
0.000
©.000
¢.000
0.000
14924 750
90896.894
9096.9394
216.830

SCERARID 3 - DESCRIPTIVE STATISTICS

MINIMUM
YALUE

MAX I MUM
YALUE

-~ CROPYR:8788

34.0%9
40 .982
§9.374
T27.974
132.970
1.347
167,117
£.271
©.000
T17.974
350.883
21.058%
10.2890
31.3a¢
272.810
158.302
303 .304
1538.304

-~ CROPYR:z338%

32.8615
a1.956
70.422
722.023
133.213
1.335
170.014
7.793
Q.000
T64.248
397.871
22.079
11.497
32,258
585 .723
182.63%5
332.B3%
182.635

ME AN

34.0%89
34.379
6%.374
T27.97R/
£22.904

1.2a47
1847 .187

5.310

¢.000Q
TL7.974
350.883
21.056
10.2390
31.348
733.703
~10.69%
31.768
14.779

JA.6¢t5
34 .617
7¢.423
728 .023
125.982
1.2373
147 .50
$.662
C.000
726.510
35C.484
2¢.9839
11.281
32.289
T36.3457
-85.721
7.210
4.5%513

Q.00
14018.4821
8543 .179
20721.692
15a41.887

©.00¢C
27.827
©.000
©¢.000
E1.082
0.0032
85.3%6
©c.187
¢.000
216.830
216.630
©.181
o.181
0.000
12130. 089
S5042.711
23104 .925
2805 .869




SCERARID 3 - DESCRIPIIVE STATISTICS

YARIABLE MINIMUM MAX I MUM MEAN
YALUE VALUE
B LR B R CROPYR2BYSO ~---
PREDSHIP 35.13% 35.131 35.131
SHIP 20,111 42.3%53 34.909
cGsce 71.4713 1.473 71.473
GCOM 730.073 730.073 730.073
USPRICE 107.454 185. 106 §25.638
CANUS 1.07% 1315 1.218
wTP 120,467 §77.321 147.838
FPRATIOD 5.925 9.107 T.381
SSLaDdJ £.000 ©0.000 0.000
GSH G7TL.384 78,377 734.852
SSH 289.799 A96.782 433.324
GSHT 111 25,003 20.918
SSHT 5.249 164,145 12.33s
RATE 33.252 33.252 33.252
GOYTEXP 422,223 998.821 740.085
TALADY -260.310 223.152 ~12.436
CTALLY -284.16¢9 346.513 -5.580
TALEXC 134,169 196.513 2,612
LR ---- CROPYRZ8081 ----ccauconncann
PREDSHIP 35.646 35.648 X5.5646
SHIP 1.373 a3.151 3I5.688
cGscC 72.523 72.523 72.523
GCoM 731,523 731.123 731.123
USPRICE 108,228 226.574 £33. 1425
CAHUS 1.063 1.302 1.182
wTe 121.308 V92,377 146.838
FPRATID 5.470 10,436 5.048
SSLADJ ©.000 19,220 o.1t1
GSH 582.569 903,758 725.747
SSH 318,622 640,821 497.643
GSHT 16.343 25.353 20.350
SSKT 8.967 17.977 13.951
RATE 34.320 34.320 34.320
GOVTEXP 442,380 1004 .375 735.837
TALADY -263,728 235 . 624 -5. 045
craLLy -305.594 140. 104 -17.137
TALEXC -155.594 ta0. 104 -2.902
SCEHARID 3 - DESCRIPTIVE STATISTICS
YARIABLE MINIMUM MAX 1 MUM MEAN
YALUE YALUE
B LT B R CROPYR=9182 --
PREDSKIP 35.162 36. 162 36.162
SH1?P 22.05§ 42.330 3s5.3912
cGsce 73.572 73.872 73.572
GCOM 732,172 732.172 TaZ. 172
USPRICE 110.954 217.058 140.5158
canus t.087 V.282 1.178
wip 116.748 283.870 150.875%
FPRATIO 4.4837 12.509 4.503
ssLabuy o.000 105,200 6.520
£SH 588.003 918. 685 731.104
SSH 363.988 694 . 570 551.569
CSHT 16.260 25 . 404 20.217
SSHT 10.086% 18,210 15.253
RATE 1s.470 35.470 35.470
GOYTEXP 550.461 1012. 358 736.164
TALADY -271.600 280.541 2.0286
cTaLLY -267.131 323.797 ~12.209
TALEXE 117,131 173.797 ~0.868
---------- mese--scsecece----. CROPYR:=9293 -
PREDSHI® 36.678 36.678 35.678
SHIP 21.976 a3.887 36.380
cesece 74.622 74.622 74.622
GCOM 733 .222 733.222 733.222
USPRICE 112.9887 238 . 655 148.374
cakus 1.048 1.253 1.156
wTP 116.812 261.680 157.643
FPRATID 5.538 13.518 9.490
SSLADY ©.000 148 . 245 18.181
GSH 567.62¢ 513.328 T38.511
SSH 412,759 T78.4586 §07.573
GSHT F5.4786 24.901 2¢.13s
SSHT t1.78%9 21.224 16.565
RATE - 36.700 36.700 36.700
COVTEXP 150.088 1025 . 204 742 6827
TALADY ~283.941 3545.225 &.200
cyaLLy -265.948 132. 868 -3.183
TALEXC 115,948 282. 8858 T.142

VARTAMNCE

0.329
©.00¢C
184t .887
1941 .887
1.573
1.573
D.000
14450.5951
1139¢9.162
21472.848
2378.532

< .000
*8.J84
0.000
0.000
21%8.131
©.002
194,355
C.8865
1.882
280E6.744
2906.744
2.288
2.288
0.000
1385%.130
i1551.529
22366.869
2458.713

o.000
ZB.688
©.000
0.000
250.821]
0.003
370.212
1.683

282 .195
2641.316
2441.316
1.887
1.867
0.000
14180, 888
11943.964
21383 .412
2010.5396%

¢.000
2B.179
0.060
0.000
551.925
©.002
4E3.672
2.236
1096.171
2429 .618
3429.619
2.549
2.5a9
¢.000
16003.505
10S00.E76
23841.074
3052.163



SCENARIO 3 - DESCRIPTIVE STATISTICS

YARIABLE MINIMUM MAX 1 MUM MEAN YARIAMNCE
vaLUE YALUE

R R == CROPYR=8384 --v-eoccmma s .-
PREDSHIP 37.194 37.184 37.194 ©c.000
SHIP 22.876 413.534 36.888 25.813
cGsce 75 .872 T5.672 75.672 0.000
GCoM 734.272 734.272 734.272 ©.000
USPRICE 113,481 253.678 158.484 1004.371
CANUS 1.023 1.241 t.144 ©0.003
WTP 119,138 260.615 162.750 669.192
FPRATID 5,175 12,169 19.052 2.586
SSLADJ ¢.00¢ 172.572 33.8546 2042. 408
GSH 607.140 970.082 757.382 3545.085
SSH 423 .66 506 .55¢8 E56.346 3549.085
GSHT 16.324 26.082 20.382 2.565
SSHT 11.927 21.585 17.846 2.565
RATE 38,009 35.008 38.009 ¢.000
GOVTEXP 452.735 1083.542 751,176 14251 .898
TALADY ~259.419 273.718 65.437 2774 .8¢1
cTaiLy ~287.761 £23.718 -3.8488 19862.552
TALEXC ~107.781 273.718 3.354 1775.848
--------------- TTeeess--r- CROPYRSS8483 ~-reneememmimiinea i i :
PREDSHIP 37.710 37.710 37.710 ©.000
SHIP 21.107 a3.988 37.685%9 22.917
cGsce 76.72% 76.721 TE.721 0.000
Gcom 735.221 735,321 735.321 0.c00
USPRICE 115,805 253.872 170.689 1158.2a8a
CANUS 1.002 §.228 t.118 ©0.003
wTP 118.066 278.513 t71.688 1302.268
FPRATIO 5.968 13.656 10.358 1.437
SSeAbd ©.000 218.431 50.529 2155.57%
GSH 6§17.627 1041.002 782.982 4897.291
sSsH 444.607 367.981 702.616 4g97.291
GSHTY 16.378 27.608 20.763 3.444
SSHT 11.79¢ 23.017 18.632 3.444
RATE 39.388 39.356 39,396 ©.000
GOVTEXP 458.636 1104, 958 791.450 14361.287
TALADY -286.937 248.1286 “5.701 10144 828
CTALLY -278.078 348.736 -12.503 21444.011
TALEXC -128.078 199,736 ~2.181 2133.466

SCEMARIOD 31 - DESCRIPTIVE STATISTICS

VARIABLE MINIMUM HMAXTHUM MEAN VARIANCE
: VALUE VALUE
: R R R CROPYR:G5SE --v-oveomnnocnnns seeeaaas ..

PREDSHIP 15.3126 38.226 38,226 0.000

SK1P 24231 aa.444 37.865 24208

cesce 77.771 77.771 77771 0.000

GCoM 736,371 736.371 736.371 0.000

USPRICE t20.477 275.832 185.564 1847 268

CANUS o.994 1.208 t.108 ¢.o002 :

wTp 115,176 287.575 179.650 1269.184 ;

FPRATIO 5.186§ 14.960 10.438 3.037

ssiLaoy c.000 275,938 S1.622 3785.787

GSH §34.340 1020.380 781.347 5083.57s

SSH 541.545 927.585 780.578 5093.575

GSHY §6.584 26.693 20. 440 3488

SSHT 14167 25,268 20.420 3.4285

RATE 40.860 40.850 40.860 o.000

GOVTEXP 459,297 1124.821 783.752 14546132

TALADJ -373.154 248300 3.522 9733.487

TTALLY -262.268 3152.021 -7.200 20883.468

TALEXC “112.268 202.021 2.543 2058.546

S “--- CROPYR=8697 --vee--n-- EEE R R cesceans

PREOSHIP 38.742 38.742 38.7a2 0.600

SHIP 23.87% 45.0%0 38.738 23.329

cesce 78.820 Te.220 78.820 0.000

GCOH 737.420 737.420 737.420 0.000

USPRICE 117.831 286._723 202.412 2258.644

CANUS o.880 1.185 1.090 0.002

wWTP 113,328 304,752 194121 2097.388

FPRATIO 5.437 16,144 10.584 4.60a
; SSLADY ¢.000 206.714 58.5186 5422_952 !
: GSH 599 342 1058. 830 793.78§ 7541.888

SsH 583.346 1043.43a B45.021 7941.888

GSHT 15.a70 27.333 20.488 5.291

SSHT 15.070 26.933 25.815 5.281

RAYE 4z 401 42.4303 42,403 ©.000

GCOvTEXP 3$5.032 1168.237 806.220 20315.18%

TALADY -250.177 305.5689 ~a.178 9945 . 146

CYALLY -3183.287 408.958 -3.818 20262.492

TALEXC -213.287 258 .9569 3.133 2237.558



SCEHARID 3

YARIABLE HIHIMUM
YALUE
PREDSHIP 39,258
SHIp 24,047
cGsce T8.870
GComM T32.470
USPRICE 124 .552
TANUS ©.864
wTp 1918.412
FPRATIED 6.635
SSLADY 0.000
GSH £24. 107
5SH 5835 .420
GSHT 15.898
SSHT 15.268
RATE 44,024
GOYTEXP 504 .386¢C
TALADJ -272.722
CTALLY -288.773
TALEXC 138,773
PREDSHIP 39,774
SHIP 23.443
CGsce £0.220
GCOM 739.520
USPRICE 128.143
CANUS ©.942
wWIP 123.956
FPRATIOD 7.1248
SSLADJ 0.000
GSH 595.011
SSH 622.741
GSHY 15.060
SSHT 15.657
RATE 45.725
GOYTEXP 510.009
TALADY -325.37%
CTaiLy -262.262
TALEXC -112.262

SCEMARIO 3

YARIABLE MINIHUM
YALUE
PREDSHIP A4c.29¢
SHIP 26.005
CGsCC 21.969
GCoM 740.56%
USPRICE 132.767
CAHUS ©.935
wTP 123,018
FPRAT1D 6.9292
SsSLaDy o.000
GSH 647,358
SSH E82.05)]
GSHT 16.062
SSHT 16.982%
RATE 47.507
COVTEXP 5314 . 840
TALADY -224.52%
CTALLY ~287.431
TALEXC -137.431
PREDSHIP 40,808
SHIP 28.599%
CGscC 83.01¢
CCOM TL1.6t9
USPRICE 148 . 401
CARUS 0.824
WTP 131.07¢
FPRATIO 6.2385
SSLADY ©.000
GSH 688,357
S5H 322,192
GSHY 15,178
SSHY 20. 149
RATE 45 . 371
GOYTEXP 496.794
TALADYS -J334.125
CracLy -298.2862

TALEXE -142.263

- DESCRIPTIVE STATISTICS

MAX 1HUM MEAN YARIAMCE
YALUE
CROPYRZBT98 ~-+vcrenmcnnn. - T
38.258 35.258 ©.000
45.814 339.506 15.427
T8.870 T9.870 0.000
T73&.4870 TIE.470 ©.000
299 .33s 214,383 2300.636
1.171 1.097 o.002
A13.055 207.837 2547.174
16.588 10,733 4.915
343.365 T3.202 8355.503
1122.863 808 .25 8342 ,396
1104.186 s1s.087 5348.,3396
Z8.755 20.612 £.056
28,127 23.412 6.06%
44.024 44.024 0.000
1231.608 825.073 19108.224
38,283 =7.504 $137.58¢
402,484 -20.956 19443 ,.578
252,484 ~3.458 1855.774
CROPYRr9839 Teremme -
5. 774 o.00¢
46,3985 23.365
20,820 ©.000
738,520 0.000
310,467 2270.20%8
1.158 ©.002
3z23.870 2493.7867
15,174 1¢.298 4,423
4B . 687 91.%08 857415 .473
1195.822 224 .358 12579.179
121s.652 994.308 12578.175
30.068 20.726 7.8%52
J0.665 24 .999 T.852
45 .T72% 45.725 0.000
1384 . 55¢% 228.757 22822.318
330.8%9 1.087 10460.4850
A0E.349 ~16.443 31275.051
256.349 -3.654 2179.77s

~ DESCRIPTIYE STATISTICS

MAX IMUM MEANR YARIANCE
YALUE
CROPYR29900 ----vm-cmananaao, L .
40 .290 40,2990 ©.000
26.972 A0.561 21.483
t.989 81.86% 0.000
T40.569 T40.569 ©.000
323.367 251,988 2022.078
1.121 1.04¢0 0.002
327.97s 224.516 2384 .610
17.840 18.271 S. 1485
433 .872 114.904 1407T7.812
123t.977 442.018 15§17. %708
1266.672 1072.012 1SE17. 708
30.578 20.85%9 §.313
31.439 2€6.608 9.3t3
47.507 47.507 0.000
1318 _686 857.28% 24233 .899
297.217 -1.264 ERCE . 58T
365 . 322 -14.043] 20540 .522
215.322 1.292 21901.320

CROPYR=200001

40.8086 40,808 0.000
46.814 41.043 17.732
23.013 23.0t% ¢.000
T41.6139 TA1.61§ ¢.o000
336.572 260.431 209T7.87&
1.12% 1.02) ©.002
336.922 24£.27% 217¢.256
18.9921 10.2818 5.42a
43 126 111,805 16588. 108
$182. 400 £39.760 18981.297
1395. 235 1174 .832 18991.297
28.221 20.580 11.408
A4 132 28.791 11.408
49 .271 €3.3711 ©.000
1273.654 854,977 27857.496
284 .506 -1.075 8543 .356%9
357 .450 -18.411 18827 412
207.460 0.528 1800.591




SCENARIO 4 - DESCRIPTIYE STATISTICS

YARIABLE MINIMUM MAX EMUM MEAN YARIANCE
VYALUE YALUE

------ SemetMssscss-ccvereres CROPYR=85182 ~--- .-
PREDSHIP 31.500 2t.500 31.800 o
SHIpP 31.500 I1.500 31.500 o
casce 0.C00 ¢.000 0,000 o
GCCoM 0,000 o.oc0 ¢.000 <
USPRICE ©.000 0.000 o.000 ]
TaNus 0.000 ©.000 ©.000 ]
WTP . . . -
FPRATIO ©.00¢ o.00¢C ©.000 o
SSLADJ ©.000 ©.00¢0 0.000 o
GTR o.000 ©.009 0.c00 o
GTRT 0.000 ©.000 o.co0 o
SSHT 0.000 0.000 G.000C o
GRSLOST ¢.000 0.00C0 0.000 [+
HSCOST 0.000 ¢.000 ©.000 o
HSCOSTTY ©.000 ©.000 ©.000 o
AR R R R R CROPYRZ8283 --vvs-reeoann .-

PREDSHIFP 32.800 32.8%00 32.800 ]
SHEP 32.800 32.900 32.900 o
cGscce 32.445 32.448 32.4435 o
GCOM 573.045 573.045 572.04s o
USPRICE ©.000 0.000 ¢.000 o
CAHUS ©.000 0,000 ¢.000 o
wre - . - -
FPRATIO ¢.000 ©.000 o.C¢00 6]
SSLADY 0.000 C.000 . 000 o
GTR Q.000 0.000 ¢.000 o
GYRT °.000 0.0900 ©.000 o
S5HKT ¢.000 ©.000 ©.000 o
GRSCOST ©.000 ©.600 ©. 000 o
HSLCOST ¢.000 ¢.000 S . 000 o
HSCOSTT ©.000 0.00¢ 0.000 o
MR R L CROPYR=83584 -
PREDSHIP 3t.700 3t.7¢60 31.7co0 o.000
SHIP 34.550 34 .550 34.550 ¢.Q00
fosce 40.516 20.616 4C. 815 ©.000
CCOowM 610.716 610.716 §10.718 ¢.000
USPRICE 0.000 ©.000 0.C00 0.000
canus 1.186 1.434 1.327 0.0032
WTP . - - -
FPRATIO 0.000 0.000 0.000 G.000
SSLADJ 0.000 ©.000 ©.000 0.00¢
GTR 596.720 596,720 SSE.720 ©. 000
GFRT 12,824 18.824 18.823% €. 000
SSHY 24,560 24 .55%0 24.550 &.0060
GRSCOSTY 848.43%5 848,425 845.43S . 000
HSCOST 2e83.107 263.107 263,107 0.000
NSCOSTT 7.515% 7.81% T.8515 0.000

SCENHARIC 4 - DESCRIPTIYE STATISTICS

YARIABLE MIRIMUM MAXIMUM MEAN VAR1ARCE
YALUE YAaLUE

----------------- St e-<- CROPYRZ28AB5 ----ccommcue i imcca e,
PREDSHIP 3t.800 21.800 3i1.800 o.000
SHIP 25.700 25.7%700 25.700 ©.000
cesee 39.356 39.356 39.3586 ©.000
GCom £33.956 638.956 638.8956 9.000
USPRICE L-3-1.73 0.000 ©0.000 0.000
CARUS 1.184 1.a33 1.318 0.0032
WTP o.000 0.000 0.00C ©.C00
FPRATIO 0.000 0.000 0.000 0.000
S5LADJ 0.000 ©.000 ©.000 0.000C
GTR 560.860 560.860 56C.850 ¢.00¢
GTRT 15.527 18.527 19.527 ©. 000
SSHT 24.550 24.550 24.550 ©.000
GRScesy 65t.118 E51.118 E51.4518 0.000
NSECODST 195 460 189460 §95.450 0.¢o0
NSCOSTYT 7.761 7.761 T.781 o.c00
. ~--- CROPYR:BS8E ~-evoo-cnnn R L
PREDSHIP 31.800 31.800 31.800 c.000
SHIP 12.068 40.307 34.279 31.474
£6sce 64.087 66.0287 64.087 0. 000
GCOM 693.187 683 . 187 693. 187 9. 000
USPRICE 137.000 137.000 137.002 0.c00
CANUS 1.186 1.aa1 1.323 ©.904
WTFP 0.000 ©.000 ¢.000 ©.000
FPRATID 0.000 0.000 ©.000 0.00¢C
S5LADJ 0.000 ©.000 0.000 0.008
GTR 701.700 701,700 701.700 ©.000
GTRY z1.430 21,430 21,430 ©.000
SSHT 28.060 25.060 25.060 ¢.000
GRSCOST 505.948 1130.862 861.75¢ 245774, 888
HSCOST 158.445 353.450 300.594 2420.180
HSCOeSTTY 8.768 8.7s88 3.769 ¢.000

R R s CROPYR=B6B7 ----e-cescoonan. cees--o .-
PREDSHIP 23.583 23.5283 33.583 ©.000
SH1P 18.088 40,487 33.852 32.785
eGsce 65.324 £5.324 68.324 0.000
GCOM 726.924 726.824 726.924 0.co0
USPRICE 116.156 127.810 121.561 t1.489
CANUS 1.183 1.4845 t.324 ©0.003
wrp 152.201 185,228 173.425 t0.559
FPRATIOD 12.582 17.308 15.331 ©.647
SSLADY 0. 000 ¢.000 0.600 ©.000
GTR 716.524 716.524 716.524 ¢.000
GTRT 21.338 21.238 21.336 9.000
SSHT 30.463 30. 483 30.463 0.000
GRSCOST 551.027 1233.374 1031.250 30425.343
HSCOST 203.650 455.923 331.210 4157.468

KRSCOSTY 11.2861 11.26¢ 11.261 0,000




VARIABLE

PREDSHIP
SHIP
CGSCC
CCOM
USPRICE
CANHUS
wWTP
FPRATLIC
SSLADY
GTR
GTRT
SSHT
GRSCOST
HSCOST
HSCOSTT

PREDSHIF
SHIP
CGsCC
GCOM
USPRICE
CAHUS
wTP
FPRATIO
SSLADJ
GTR
GTRT
SSHT
GRSCOST
HS5COST
HSCOSTT

PREDSHIP
SHIP
cescce
GCoM
USPRICE
CAMHUS
WTP
FPRATID
SsLaby
CTR
GYRT
SSHT
GRSCOSTY
HSCOSY
HSCOSTY

PREOSHIP
SH1P
cesce
GCOM
USPRICE
CANUS
wWTP
FPRATID
§s1LADY
GTR
GTRT
SSHT
GRSCOST
H5COST
HSCOSTTY

PREDSHIP
SHIP
tosce
GCoM
USPRICE
CANHUS
WTP
FPRATIO
ssLapy
GTR
GTRT
SSHT
GRSCOST
HSCOST
HSCOSTY

PREDSHIP
SHIP
CGsCC
GCOM
USPRICE
CANHUS
WwWTP
FPRATIOD
SSLADY
GTR
GTRT
SSHT
GRSCOSY
NSCOSY
HSCOSTT

SCENARIOD 3

MIKRIMUM
YALUE

34.03989
21.280
68,374
T27.874
112.812
1.189
125.876
16.846
0.000
T11.974
21.058
1.324%
66E.413
265 .782
4.668

34.618
20.185
70.423
T22.0231
110, 209
1.181
132,233
17,158
0.000
719.023
20.7%2
32.2869
651 .390
246.723
8.208

35.131
20.111
7t.473
T30.073
1¢7.454

1.180
129.778
16.682

C.000
T20.073
20.487
33,252
BEB . T50
230.404
19.011

DESCRIFPTIVE STATISTICS

MAX ITHUM HEAN YARIANCE
YALUE
CROPYRZ3T788 =-e--w-ww- ==
34.0989 34.099 ¢.000
40.8382 34.371 31.820
68.374 §2.374 0.000
727.974 T27.8974 0.000
122.97¢0 123.804 34.889
1.430 1.32a 0.003
174.751% 153.879 ?76.530
22.866 19.193 1.223
103,367 T.51¢ 352.287
a21.3a1 T25.4848 352,267
24.087 21.276 ©.303
31.346 31.2486 0.000
1284 .E626 1077.387 3106R.574%
507.527 418.836 4738.637
12.396 12.198 ©.24%5
CROPYREBBES -rovesramecmanccncncan cmemme
34.615 34.815 o.000
41.956 34.8617 27.827
T0.823 70.423 0.000
T28.023 728.023 0.000
138.213 125,982 61.082
1.438 1.328 0.004
180 .44a7 156.563 107 .463
23,238 19.884 1.754
187.825 23,322 1201.341
&86.951 TA2.34%5 1201.341
25 .624 2t.446 1.003
32.269 32.2868 ©.000
1352.898 1117.0565 28876 .445
565.512 448.168 5146.780
12.574 12.868 o.812
CROPYRZBIUD »v-r-vemrreomenen e e aannnne
25,131 35.13) 0.000
42,383 34.30¢ 28.851
1.47%3 T1.473 0.000
720.073 730.073 0.900
165.1¢6 128.838 97.782
1.438 1.228 ©.003
191.025 158,260 145 .848
24.55% 20.127 2.402
187.1468 23.872 2240.207
9¢7.219 T54.045 2240.207
25.824 21._4¢64a 1.815
33.252 33.252 0.000
408,335 11680._803 31%0¢C.840
627.037 485.917 6887.532
i4.8085 13.835 1.470

SCEHARID 4

MINIMUM
YALUE

1.180
132.643
15.604
0.900
725,123
20.230
A4 .320
733.835
306.400
10.0289

36.162
22.08686
73.872
T32.1%72
110.964

129.569
10.7486
o.o00
722172
12.9%0
35.470
782.318
251,385
9.T44

46.678
21.976
74.622
T33.222
112,857
1.69%
$31.594
11.862
©.000
723.222
1¢.718
36.700
B06.518
354.713
12.182

DESCRIPTIVE STATISTICS

MAX I MUM MEAN YARIANCE
YALUE
CROPYR=9091 ---- .-
35.648 35.646 0. 000
43.151 a5.588 28.384
72.523 72.523 0.000
731.123 731.123 0.¢00
226.574 123.14as5 218,131
1.485 1.323 ©.004
240.353 162.747 232.37%
24 .748 20.344 3.602
238.621 47.885 4045.800
95%.744 T68.817 4045 . 800
26.824 21.568 3.1284
3a.3z20 34._320 c.000
1380.933 1224 802 33332.125
6§731.273 §30.571 8378.512
16.113 14.908 2.579
CROPYRESI92 =veemraneso o ceacanaaas .-
36.162 36.162 0.0¢0
42.330 as5.912 28.689
73.572 T3.572 0.c00
732.172 T32.172 0.000
217.058 14¢.515 290.823
1.454% 1.328 ©.9003
35S .052 167.559 455.010
) 26.128 20.502 5.87¢
311.487 63.85% §733.742
1033.658 786.031 6733.742
28.584 21.73s 5.148
3i5.470 as.a70 ©.000
1501. 442 . 1273.810 360831.380
740.633 570.7186 12327.498
17.497 15.907 a.17
CROPYR39293 -------------- R R
36.578 36.678 0.000
43.887% 36.380 28_178
T4.8622 74.622 0.000
733.222 733.222 0.000
238 ._655 148.374 511.925
1.432 1.322 ©.003
254 .780 177.583 588.393
26.573 20.032 6.60%
275.971% 55.724 6204.56¢9
999,185 778.848 6204 .568
27.242 21.237 4.512
36.700 36.700 ©.000
FB10.641 13135.147 37953.821
513.11319 637.525 11387.299
18.254 17.586 3.736



SCEHARIO 4 - DESCRIPTIVE STATISTICS

YARIABLE MINIMUM HAX 1 MUH MEANR VARIANCE
YALUE YALUE
B R CROPYRZ9384 ~-ccecvrrcenactconacannncann
PREDSHIP 37.194 37.194 37.194 o.oo00
SHIP 22.876 43.534 36.888 25.3813
CGSCC 75.672 75.672 75.672 o.c00
GCOM 733.272 734,272 734.272 o.o00
USPRECE 113,441 253.678 158.484 1008 .37¢
CTANUS 1.188 1,440 1.328 o.004
WTP 136.221 287.9558 i86.087 874.861
FPRATIOD £2.136 26.547 15.890 8.679
SSLADJS 0.000Q 3i6.050 64.579 8207.745
GTR T24.272 1040.32% 789.251 2207.745
GTRT 12.473 27.87¢ 2t.220 5.233
SSHT 38.008 38.008 38.00% ©.000
GRSCOST BG61.858 1654.658 1402.075 37291.484
HSCOST 390.560 891.709 E95.310 14477 .732
HSCOSTY 12.836 20.483 18.811 4.808
----------------- sesesmevec- CROPYREIGA9E ----ecceuoenemcnmaeainann
PREDSHIP 37.71¢ 37.710 37.710 ©0.000
SHIP 21,107 43.988 37.658 22.817
cGsce 76.721 76.721 75.72¢ o.co0
GCOM 735.321 735.321 735.321 o.000
USPRICE 114.805 263.872 170.6889 1158.244
CANUS 1.881 1.448 1.318 c.o0a
WP 138,181 323.228 199.252 1762.047
FPRATIOD 11.582 27.083 19.522 12.848
SSLADY 0.000 343,133 T2.187 9511 .739
GTR 725.321 1066.454 797.50% 9511.739
GTRT 18.234 28.333 Z1.548 6.588
SSHTY 38.356 3g.396 38.396 0.000
GRSCOST 831.521 1732.821 1483.592 3I5567.761
. HSCOST 436.807 967.153 T66.271 15664806
HSCOSYT 13.895 22.085 20.362 5.418
--------------------------- CROPYRZ9596 =-c--s----mccmeoceaanaaa.
PREDSHIP 38.226 38.226 32.226 o.000
SHIP 24.291 4a.834 37.8865 24,206
£esce 77.171 17.77% 17.771 ©0.000
GCOM TIE.371 736.375 736.371 ©o.000
USPRICE 120.477 275 .632 185 .564 1847 .8E8
cCANUS 1.188 1.442 1.326 ©.003
WTP t35.672 I38.8567 211.6138 £E761.087
FPRATIO 11.447 28.581 18.986 §1.588
SSLADJ o.000 as1.683 54.871 8343.331
GTR 726.371 1208 .053 T81.341 £343.331
GTRT 19.002 21.603 20.440 5.710
SSHY 40.8E0 40.860 40.860 o.000
GRSCOST 9892 .526 i815.990 1547.1285 40413.382
HSCOST 428 . 040 t055.8919 850.736 19§74, 164
HSCOSTT 12.418 23.758 - 2z.4564 4.8625
SCENARID 4 - DESCRIPTIVE STATISTICS
YARIABLE MIKIMUM MAXIMUH MEAN YARIANCE
YALUE YALUE
--------------------------- CROPYRZ9EIT ~ocveemancm i mneecaoaaas
PREDSHIP 38.742 386.742 36.742 ©.000
SH1P 23.878 45.090 38.796 23.327
cGsCC 78.820 7&.820 78.820 ©¢.000
cCoM 737.620 737.420 737.420 ¢.000
USPRICE 117.531 286.723 202.412 2258.644
caNus 1.189 1.438 1.322 0.003
wWTP 135.570 364.374 232.085 2998.223
FPRATID 11.038 29.668 tE.268 16.874
SSLADJ ©0.000 466.280 §4.123 L1467, 155
GTR 727.42¢0 153,700 791.544 11467 . 155
GTRT 18.776 30.812 20.431 T.840
SSHT a2.4¢3 42.403 4z.a03 ©.000
GRSCOST 1012.538 . 181t.961 1645.062 41943 .082
HsCoST 542.267 1160.007 929.469 15730, 181t
HSCOSTY ta.673 25.505 24.015 6.188
RS R CROPYR=9T8E ---rmomvcrerecnn R AR
PREDSHI1P 39.258 39.258 39.258 ©.000
SH1p 24.047 45.914 39.506 19.427
cGscc 7s.870 78.870 T5.870 0.000
GCOM 733.470 738.4a70 738.870 0.000
USPRICE 124.55% 299 .33% 214.863 2300 .63§
CANUS 1.187 1.4843 1.327 ©.003
wWTP 143,599 379.921 252.221 A751.248
FPRATVEID 10.984 29.038 17.583 1g.631
SSLADY ©.00¢ 539.1458 63.201% 15302 .¢50
GTR 728.470 1267.619 791.8671 15302.050
GTRT 18.556 32.280 20.166 5.829
SSHY a4.024 44.024 44.024 o.000
GRSCOST 1058.666 2021 .324 173g.218 37852. 683
HSCOST 462.508 12842 .722 1021.8920 24475.978
HSCOSTT t4.964 27.324 25.875 8.04a2
--------------- S¥esesec---- CROPYRZ9889% -----corrocmmeamanoaaaaaeon.
PREGSHIP 35.774 a9 .774 38.774 o.000
SHIP 23.443 46.395 38.569 23.365
cGsce 80.820 80.320 80.820 0.000
GCcoM 728.520 739.520 735.520 0.000
USPRICE 128.143 I10.457 226.88% 2270.208
CANUS i.136 1.444 1.31¢ 0.004
WTP 152.683 399 .053 268.204 3783.599
FPRATIC 10.855 28.370 17.061 16,825
SSLADY ©.000 536.323 45.828 12400, 744
GTR 729.520 1265.842 716.407 12800. 744
GTRT §8.3482 31.228 19.521 7.828
SSHT 45.725 45.725 45.72s% ©.000
GRSCOST 1071.823 2121.410 1809.281 43351.095
NSCOST 473.808 1355 .545 1114.386 23%45._361
MSCOSTT 17.082 28.214& 28.157 §.350



SCEKARID 4

YARIABLE MIKIMUK
YALUE
PREDSHIP a0 .280
SHIP 26.00S
CGSCC £1.968
GCOH 140 .569
USPRICE i32.767
caNUS 1.187
WTP 153.758
FPRAYIOD 16.570
ssLaby 0.000
GYR T730.568
GYRT 18.133
SSHTY 47.507
GRSCOST 1235 .421
HSCOST TE3.Ta7
HSCOSTT 16.178
PREDSHIP 40 .80%
SHIP 28.588
cGsce £3.019
GCOM T41.619
USPRICE 148 .40
CANUS 1.191¢
WIP 166,331
FPRATID 10.928
SSLAaDd ¢.o00
GYR T3Ii.819
GTYRT 17.929
SSKTY 48 .371
GRSCOST 1411.939
HSCOST 40 . 461

HSCOSTT 22.376

- DESCRIPTIVE STATISTICS

HAXIMUM

VALUE

CROPYRz35800

4C.2980
46.872
81.868
740._5865
323.3867
1.422
410.045S
29.248
582,324
1312.893
22.586¢6
47.507
2231.3509
1464 .935
IE.187

CROPYR®200001

40,806
&E.2314
£3.018
T&51.8618
136.572
1.444
27 .548
28,083
£52.283
t223.912
29.984
£3.371
2311.247
1555.830
33,234

MEAK

¥YARIANCE

13655.428
13695.4256
4.427
©.000
48487 .807
293091.993
£.2834

10.602
JP&1.268
3945.268

2.367
©.000
A43221.771
21527.62¢%
1.917




