RAIL RATESAND THEAVAILABILITY OF BARGE TRANSPORTATION: THE SNAKE RIVER BASIN

A-3. METHODOLOGICAL APPENDIX

A number of the variables used to estimate railroad pricing behavior are obtained
directly from the Carload Wayhill Sample and appear in the specified modd without
manipulation. However, anumber of the relevant variables are constructed from the wayhill
data and/or other data sources. A precise and detailed discussion of this latter group of variable

is provided below.

Distance-To-Water Measure

Obvioudy, the most important variable within the context of this andyssis the shipment
distance to water measure(s) included in the estimated models. From a purely theoretical
vantage, both distance of a shipment’s origin to the nearest navigation resource and distance to
water at the destination should impact the desirability of the barge dternative. In practice,
however, the rdative importance of the distance to water at the origin and the distance to water
a the dedtination is an empirica matter. In some cases, most or al origins may be a or near a
navigation resource, o thet it isthe destination distance to water which is the most important
determinant of railroad pricing. It isequaly possible to encounter Stuationsin which the
termind distance to water is unimportant relaive to the origin distance to the nearest waterway.

Asthe text indicates, the relationship between distance to water and observed ratesis
discontinuous over the full range of shipment distances. Specificaly, at some critical distance
from the water, available navigation ceases to have any effect onrail rates. For estimation
purposes, this critical distance is reflected by two dummy variables, OCDUM; and TCDUM,.
The vaue of the former varidble is equd to one if the origin distance to water isless than the
critical distance beyond which water has no impact and zero otherwise. Similarly, TCDUM;
takes on avalue of oneif the destination distance to water is less than the appropriate critical
distance and zero otherwise. In order to account for afull range of possibilities, the estimation
process for each commodity began with the same specification which is summarized by
Equation A1 below:
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(A1) RTM;=d;+d,(OD2W ;)" (OCDUM;) +ds(TD2W;)  (TCDUM;) +
d,(OCDUM ;) + d5(TCDUM ) + b X +e,

where RTM; isthe revenue per ton-mile, OD2W; is the origin distance to water, TD2W; isthe
dedtination distance to water, b isavector of regresson coefficients, and X is avector of other
independent variables. This specification dlows for ether or both of the rlevant distancesto
water to affect the observed railroad rate. If either combination of dummy variable and
interaction term is jointly inggnificant at the ten percent leve, that combination was dropped
from the modd specification and the modd was re-estimated. If available water transportation
has the assumed dampening impact on railroad rates, the sgns for the two interaction terms are
positive and the signs of the two dummy variables are negetive.

In order to determine the appropriate critical distance, the model described by Equation
(A1) was estimated iteratively. At eech iteration, the vaue defining each dummy variable was
incremented by five miles. When the joint probability that an interaction term and its associated
dummy varigble are both different from zero was maximized, that particular distance was fixed
while the routine continued to increment the definition of the remaining dummy varigble until the
joint probability for that interaction/dummy pair was also maximized. At that point, the first pair
to converge was re-estimated to verify its stability and the process was continued until a stable
pair of probability maximizing distances was obtained.

The actud distances are calculated as straight-line distances from the most active
business location in the county of origin/termination to amajor generad commodities port.*
Finally, because trans-shipment imposes fixed costs which must be averaged over the entire
shipment distance, al distance to water measures were weighted by the total shipment distance.

Railroad Market Concentration

! The most active business location within each county is defined as that city or town with the greatest
number of business addresses.

Al-2



RAIL RATESAND THEAVAILABILITY OF BARGE TRANSPORTATION: THE SNAKE RIVER REGION 3

In past investigations, we have used a number of different measures to capture the
importance of intramodal railroad competition as a determinant of observed rates? In this
investigation, the richness of the wayhill data allowed us to congtruct a new measure which
seems to improve our ability to account for this competition. In the andys's RRCON; is
defined as the product of the originating carrier’s market share a origin i with the ddivering
carrier' smarket share at destination j. This specification treats the multi-line production of
raillroad trangportation as a vertica relationship and, as with any such vertical relaionship,
market power at any stage in the processis sufficient to generate higher prices.

Route Density.

In the absence of truly reliable route informetion, it is nearly impossible to fully account
for the effects of traffic dendity on railroad costs (and rates). For the purposes of thisandysis, a
dengty is caculated for each carrier or combination of carriers serving a particular sate-to-ate
origin-destination pair. The vaue of this caculation is equd to the sum of transported tons
across al commodities divided by the mean distance for the carrier(s)’ movements over the
particular origin and destination pair. The data support the congtruction of an analogous
measure over smaler geographic units (either BEA areas or counties), but the route structures

of most carriers seem to indicate that the Sate-to-state measure is preferable.

Car Ownership

Unlike past efforts, these estimations explicitly account for whether the equipment used
in aparticular movement is owned by arailroad or by the customer (or some third party).
Table A2 contains the list of railroads reporting marks used to determine whether or not a

particular car isasystem car.

Table A2

2 Previous measures included the number of carriers offering service between an a particular origin-
destination pair and a Herfindahl-Hirschmann type statistic cal culated over a particular market.
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Carrier Dummy Variables

In addition to the other right-hand-side variables, each estimation contained a set of
zero/one dummy variables designed to indicate a Specific carriers participation in the shipment.
Each of these variables assumes avaue of oneiif the particular carrier originated or terminated

the shipment and zero otherwise®

% This method fails to represent the participation of a bridge carrier which neither originates nor terminates
the shipment. However, given that the mean number of carriersissignificantly less than two for each of the
commodities and that bridge carriers have a diminished influence over price, we do not feel thisis
inappropriate.
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