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DIRECT TESTIMONY
OF
PHILIP A. HATFIELD

AUTOBIOGRAPHICAL SKETCH

My name is Philip A. Hatfield. | am a Consultant in the Office of Government
Services at Price Waterhouse LLP (hereafter Price Waterhouse) in Arlington, Virginia. |
have been with Price Waterhouse since 1994.

My work at Price Waterhouse has been devoted to serving the United States
Postal Service and | am an affifiate of Price Waterhouse's Center for Postal Consulting.
| have worked on many projects for the United States Postal Service, specializing in
cost estimation, rate design analyses, and financial analysis. My experience with the
Postal Service includes volume variable cost analysis in transportation and mail
processing.

At Price Waterhouse, | have worked on various projects related to parcels and
transportation. | have been involved with studies of the calculation of parcel post
transportation costs by zone for almost three years.

Over the past three years, | have visited a number of Postal Service field offices
including airport mail facilities (AMFs), bulk mail centers (BMCs), processing and
distribution centers (P&DCs), and associate post offices (AOs). During these visits, !
observed transportation cost system (TRACS) tests, transportation: operations, mail
processing operations, and delivery operations.

| received a bachelor's degree in Economics from The College of William and

Mary in 1994.
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I PURPOSE AND SCOPE OF TESTIMONY

The purpose of this testimony is to develop per piece volume variabie
transportation cost estimates for use in parcel post rate design. Development of these
cost estimates begins with the test year volume variable parcel post transportation
costs. Using other inputs developed in this testimony, separate unit cost estimates by
zone are calculated for each of the three existing rate categories of parcel post: inter-
BMC, intra-BMC, and destination BMC (DBMC). In addition, this testimony develops
separate cost estimates for two types of parcel post which are currently entered as
DMBC: DBMC parcel post entered at a destination BMC and DBMC parcel post entered
at a destination P&DC. Finally, this testimony estimates the potential difference in
transportation costs between DBMC parcel post entered at a destination P&DC and a
new rate category of parcel post entered at a destination delivery unit (DD*U).’

The remainder of this testimony is divided into the following three sections:
improvements over previous methodology, development of parcel post unit
transportation costs, and appendices. The first section describes the major differences
between the methodology used to develop unit transportation cost estimates in this
testimony and the methodology used in Docket Nos. RS0-1 and R94-1. The second
gives an overview of the entire methodology, and the appendices describe the

development of the cost estimates in detail.
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il IMPROVEMENTS OVER PREVIOUS METHODOLOGY

The last time the methodology for allocating parcel post purchased transportation
costs to zone was described on the record was in Docket No. R90-1 by witness Nai-Chi
Wang (USPS-T-21). Since witness Wang submitted his testimony, several changes
have occurred that allow a more precise estimation of parcel post unit transportation
costs. Specifically, the following changes have been made to the methodology of
determining parcel post transportation costs for use in rate setting:

+ a new method for separating total parcel post purchased transportation costs

into the component rate categories

* a more precise determination of distance relation

+ a more precise method of estimating the relationship between cubic volume

and weight in parcel post )

e the inclusion of postal owned vehicle transportation costs

+ the different treatment of terminal and line-haul costs in commercial air

transportation

Other than the modifications described above, the methodology for allocating
parcel post purchased transportation costs to zone mirrors the methodology described
by Dr. Wang. The remainder of this section of this testimony describes these areas of

improvement in more detail.

A. DIVISION OF PARCEL POST COSTS BY RATE CATEGORY

The first improvement over the previous method of allocating parcet post
transportation costs to rate category and zone is the ability to separate transportation
costs by rate category. In Docket No. R80-1, Dr. Wang's testimony developed an
average transportation cost per piece by zone for all of parcel post. The same average
transportation costs for all parcel post were used in the rate design for both the inter-

BMC and intra-BMC transportation cost per piece. DBMC transportation costs were
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calculatec by applying a discount to the average parcel post transportation costs. This
discount represented only the costs avoided between intra-BM(C and DBMC.

Since Docket No. R80-1, a more precise methodology for determining the costs
associated with each rate category of parcel post has been developed. The method for
dividing total parcel post purchased transportation costs into the component rate
categories has two steps. First, total parcel post purchased transportation costs are
divided into three functional cost pools: iocal, intermediate, and long distance. Second,
each of the functional cost pools is divided among the three existing rate categories of
parcel post: inter-BMC, intra-BMC, and DBMC.

The division of total transportation costs into the three functions is relatively
straightforward. By examining each transportation cost account individually, the costs
can be categorized as falling intct the local, intermediate, or long distance cost pool.
These cost pools are described in more detail later in this testimony and in Appendix .
Once transportation costs by function are calculated, each poo! of functional costs is
divided among the three rate categories based on a number of factors. The factors
used to determine the level of costs incurred by each rate category include: share of
parcel post cubic feet, product definition, and the extent to which certain transportation
legs are bypassed.

The methodology described above and used in this testimony estimates the
transportation costs associated with each rate category of parcel post. Further, the unit
costs developed for each rate category in this testimony account only for the costs )
specifically associated with that rate category. The previous methodology estimated
average unit transportation costs in each zone for all parcel post (inter-BMC, intra-BMC,
and DMBC combined) and assigned these average unit costs to each rate category.
Ciearly, the ability to separate total purchased transportation costs by rate category

enables the calculation of more precise unit transportation cost estimates for each rate

category.
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B. DETERMINATION OF DISTANCE RELATED / NON-DISTANCE
RELATED COSTS

The next improvement over the previous method of allocating volume: variable
parcel post purchased transportation costs to rate cells deals with the way in which
costs are allocated to zone. How costs are allocated to zone depends on whether the
costs have be:en categorized as distance related or non-distance related. Non-distance
related costs are costs that would not be expected to vary between parcels in different
zones. Because these costs do not vary between zones, they are allocated to zone
based on the percentage of cubic feet in that zone, which implies the same
transportation cost per cubic foot for parcels in each zone. Distance related costs are
costs that would be expected to vary between parcels in different zones. These costs
are allocated to zone based on the percentage of cubic foot miles in each zone and
therefore the cost per cubic foot increases with zone.

in Docket No. R94-1, the Commission deveiloped a non-distance related
percentage for each mode of purchased transportation.! Each percentage was
calcutated by identifying specific purchased transportation accounts within the mode
that are non-distance related and then dividing the costs in these accounts by the total
costs for the mode. The same methodology is employed in this testimony; however,
more accounts have been identified as non-distance related.

To explain why more accounts have been identified as non-distance refated, all
transportation cost accounts and components have been grouped into the following
three categories, which are referred to hereafter as transportation functions:

e Local: Parcel post volume variable transportation costs incurred in transporting
parcel post pieces between facilities that are within the service area of a processing

and distribution center (P&DC), primarily between associate offices (AOs) and

P&DCs.

! Docket No. R84-1, PRC LR-11 at 35 (highway, rail, and water), 38 (air).
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+ Intermediate: Parcel post volume variable purchased transportation costs incurred
in transporting parcel post pieces between faciiities that are within the service area
of a bulk mait center (BMC), primarily between P&DCs and BMCs.

¢ Long distance: Parcel post volume variable purchased transportation costs
incurred in transporting parcel post pieces between facilities that are in different
BMC service areas, primarily between two BMCs.

In order to determine if the transportation costs associated with each function are

distance or non-distance related, it is necessary to examine the distance traveled by

parcels in different zones for each function. If the distance traveled on a particular
function does not necessarily differ for parcels in different zones, then the costs
associated with that function are not related to zoned distance. Likewise, if the distance
traveled on a particular function 60uld be expected to increase for parcels in higher

zones, then the costs associated with that function are related to zoned distance.

1. GCD RELATED AND NON-GCD RELATED COSTS

Before analyzing each function, it is necessary to draw a distinction between
costs that are related to the total distance actually traveled and costs that are related to
zoned distance. For all parcels, the majority of volume variable transportation costs can
be expected to increase as distance traveled increases. Increases in the distance
traveled by a parcel, however, do not necessarily imply the parcel will move towards
higher zones. This is true because the distance used to calculate the zone of a parcel
is not the actual distance traveled by the parcel. The distance used to calculate zones
is the great circle distance (GCD) between origin and destination 3-digit ZIP Code
area.” Therefore, GCD is roughly the shortest distance on the surface of the earth

2*|n the determination of postal zones, the earth is considered to be divided into units of area thirty
minutes square, identical with a guarter of the area formed by the intersecting parallels of latitude and
meridians of longitude. The distance between these units of area is the basis of the postal zones.” DMCS
§ 4010,
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between the origin and destination P&DC of a particutar parcel.® Figure II-1 shows the
travel pattern of a typical inter-BMC parcel. The dotted line segment f represents the
GCD. All sclid lines represent the actual travel pattern of the parcel. If an increase in
the distance traveled on any function of transportation for a particular parcel necessarily
causes an increase in the GCD measurement for that parcel, then the costs associated
with that function are related to zoned distance (hereafter referred to as “GCD related”).
If an increase in the distance traveled on any function of transporiation does not
necessarily cause an increase in the GCD, then the costs associated with that function

are not related to zoned distance (hereafter referred to as “non-GCD related”).

FIGURE 1I-1
INTER-BMC PARCEL TRANSPORTATION PATTERN _
c
DBMC]
d
f r
----------------------------------- 10P&DC]
e
DDU

2. LOCAL COSTS

With the definitions of GCD related and non-GCD related established, each
function of transportation can be analyzed. Local transportation is represented in
Figure -1 by line segments a and e. Because the destination post office is within the
3-digit ZIP Code area of the destination P&DC and the origin post office is within the 3-

digit ZIP Code area of the origin P&DC, increases in the distance traveled between post

3 Because P&DCs in general serve one or more 3-digit ZIP Code areas, it follows that origin and
destination 3-digit ZIP Code areas of a parcel correspond roughly to the origin and destination P&DC.

.
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offices and P&DCs will not affect the GCD of a parcel. In other words, two parcels
whose travel pattern is identical, except for distances between post office and P&DC,
will always be in the same zone. Therefore, all local costs are non-GCD related for
inter-BMC parcels. Accordingly, all costs in the transportation accounts and
components that have been categorized as local in Appendix | are categorized as non-
distance related. Although Figure Il-1 only shows a typical inter-BMC parcel, this
relationship also holds for intra-BMC and DBMC parcels. All transportation accounts
that have been categorized as local and therefore non-distance related in this testimony
were also treated as non-distance related by the Commission in Docket No. R94-1¢,
with one exception.

One modification to the ex_isting methodology for determining parcel post
transportation costs to be used in rate setting is the inclusion of postal owned vehicle
costs. This modification is described in more detail later; it involves the categorization
of all postal owned vehicle costs as local transportation. Since postal owned vehicle
costs were not included in the analysis of parcei post transportation costs in Docket No.
R94-1, no determination regarding whether or not these costs are distance related was
made in that docket. Because these costs are categorized as local, they are treated as
non-distance related in this testimony. The rationale for treating these costs as local is

described later.

3. LONG DISTANCE COSTS

Next, long distance costs will be examined. Again referring to Figure 1i-1,
consider two parcels. Both parcels travel the same distance between post offices and
P&DCs (lines a and e) and between P&DCs and BMCs (lines b and d), but one travels
further between BMCs (line ¢). Holding all other distances constant, the parcel that
travels further between BMCs will necessarily have a greater GCD and therefore will

move towards a higher zone. [n other words, an increase in the long distance

“ Docket No. R94-1, PRC LR-11 at 35 (highway, rail, and water), 38 (air).




O~ O O, A WN -

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

transportation of a particular parcel will cause an increase in GCD. Therefore, long
distance costs are GCD related and have been treated as distance related in this
testimony.® The purchased transportation accounts that have been categorized as long
distance and therefore distance related in this testimony were also treated as distance

related by the Commission in Docket No. R94-1.°

4. INTERMEDIATE COSTS
a. INTER-BMC

Finally, intermediate transportation costs will be discussed. The intermediate
costs associated with an inter-BMC parcel will be examined first. In Docket No. R94-1,
the Commission recormmended that all costs that have been categorized as -
intermediate in this testimony be treated as distance related.” In this testimony,
however, the intermediate transportation costs incurred by inter-BMC parcels are
treated as non-GCD related, and therefore non-distance related. To explain why these
costs are non-GCD related, the simple illustrative example in Figure [1-2 will be used.

Imagine that in a given year the Postal Service only delivered two parcels, each
measuring one cubic foot. Parcel A is deposited in Washington, DC to be delivered to
Los Angeles, CA (zone 8) and parcel B is deposited in Washington, DC to be delivered
to Philadelphia, PA (zone 3). Also, assume that the volume variable intermediate
transportation costs for the year are $1000 and the volume variable long distance
transportation costs for the year are $800. Parcel A travels 50 miles from origin P&DC
to origin BMC, 2,625 miles from origin BMC to destination BMC, and 25 miles from
destination BMC to destination P&DC. Parcel B travels 50 miles from origin P&DC to
origin BMC, 225 miles from origin BMC to destination BMC, and 25 miles from

5 Exceptions include the small portion of parcel post transportation costs in commercial air terminal
handling, network air, and westemn air accounts. These exceptions are discussed in more detail in

Appendix I.
€ The transportation costs not included in the calculation of the non-distance related factor are distance

related. See Docket No. R94-1, PRC LR-11 at 35 (highway, rail, and water), 38 (air).
7 Ibid.

—
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destination BMC to destination P&DC. Therefore, 2,700 (30 percent) of {otal cubic foot
miles are associated with zone 8 and 300 (10 percent) of total cubic foot miles are
associated with zone 3.

Treating long distance fransportation costs as distance related results in $720
per cubic foot in zone 8 and $80 per cubic foot in zone 3 for long distance
transportation. This result is very reasonable considering the zone 8 parcel traveled
more than ten times as many long distance miles as the zone 3 parcel. Treating
intermediate transportation costs as distance related, however, results in $300 per

cubic foot in zone 8 and $100 per cubic foot in zone 3 for intermediate transportation.

FIGURE il-2
EXAMPLE OF PARCEL POST TRANSPORTATION COST ALLOCATION

Parcel Parcel Cubic Cubic Long distance Intermadiate Intermediate
A B Feet Foot costs costs costs
Miles GCD Related GCD Related Non-GCD Reiated

Zone 8 3
Cubic Feet 1 1 Zone 3 1 300 80 100 500
Long distance miles 2,625 225 Zone B 1 2,700 720 900 500
Intermediate miles 75 75 Total 2 3,000 — 800 1000 T

Treating intermediate transportation costs as distance related results in the zone
8 parcel costing nine times as much as the zone 3 parcel, despite the fact that both
parcels travel the same distance on intermediate transportation (75 cubic foot miles).
This outcome occurs because the main determinant of GCD and zone for inter-BMC
parcels is miles traveled on the long distance leg. Allocation of intermediate costs on
the basis of GCD miles or zone, when the two are unrelated, causes anomalies such as
the one described in the above example. Because intermediate costs are unrelated to

GCD for inter-BMC parcels, this testimony treats those costs as non-distance related.
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b. INTRA-BMC

Intermediate transportation costs for intra-BMC parcels are treated as non-
distance related. There are some situations where an increase in the number of
intermediate miles for an intra-BMC parcel does not affect GCD miles and some
situations where it does. However, in the cases where an increase in intermediate
miles is associated with an increase in GCD, there is no causal link between the two.
As depicted in Figure lI-3, increasing the intermediate transportation distance (lines b
and d) of parcel A will not affect the GCD of parcel A (line f). On the other hand,
increasing the intermediate transportation distance (lines b’ and d”) of parce! B will

clearly affect the GCD distance (line f).

FIGURE H-3
COMPARISON OF TWO INTRA-BMC PARCEL TRANSPORTATION PATERNS
[ AO_|
a OE§DC b

if R

e DP&DC d Parcel A
[(oou]}

Parcel B

As shown above, the geographical location of processing facilities and the path
that a particular parcel happens to take through the network determines if an increase
in intermediate distance will increase GCD or not. Increases in intermediate

transportation distance for intra-BMC parcels do not necessarily cause parcels to

10
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migrate towards a higher zone. Therefore, intermediate transportation costs are also

treated as non-distance related for intra-BMC parcels.

C. DBMC

Last, the intermediate transportation costs associated with DBMC parcels are
examined. Unlike inter-BMC and intra-BMC parcels, intermediate costs are clearly
related to GCDIfor DBMC parcels. The reason for the difference is the unique travel
pattern of DBMC parcel post due to its entry location. Because DBMC parcel post is
entered at a BMC and generally travels directly from that BMC to the destination P&DC,
the intermediate transportation distance is the main determinant of GCD and zone. As
shown in Figure 14, an increase in intermediate distance (line d) will necessarily cause
an increase in GCD (line f). Therefore, the intermediate transportation costs associated
with DBMC parcel post are GCD related and are treated as distance related in this

testimony.”

FIGURE II-4
DBMC PARCEL TRANSPORTATION PATTERN

5. SUMMARY

The distance relation analysis above can be summarized as follows. For the

most part, distance related costs and non-distance related costs are determined in the

® This is consistent with the Commission’s treatment of DBMC transportation costs that have been
dlassified as intermediate in this testimony. See Docket No. R84-1, PRC LR-11 at 35 (highway, rail, and

water), 38 (air).
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same manner as in Docket Nos. R90-1 and R94-1, with one major exception. The
costs incurred in moving parcels within the service area of a BMC (intermediate
transportation costs) are now treated as non-distance related for inter-BMC and intra-
BMC parcels. As demonstrated above, these costs are not related to GCD or zone and

therefore should not be distributed to zone based on GCD.

C. CUBE-WEIGHT RELATIONSHIP ESTIMATION

Another area in which this testimony improves upon the previous methodology
for allocating parcel post transportation costs to zones is in estimating the relationship
between cubic volume and weight in parcel post (cube-weight relationship). The only
change made to estimation of the cube-weight relationship is that instead of estimating
one relationship for all parcel post, three separate cube-weight relationships are
estimated, one for each rate category.

Because separate transportation cost pools are developed for each rate
category within parcel post in Appendix | of this testimony, it is possible to apply a
different cube-weight relationship to the costs in each rate category. The cube-weight
relationship has two primary uses: (1) to convert transportation cost estimates in the
form of cost per cubic foot into estimates of transportation cost per piece for use in the
development of rates and (2) to calculate the total number of cubic feet by zone. Now
that different cost per cubic foot estimates are available by zone for each rate category,
it is possible to apply the different cube-weight relationships in each rate category to the
appropriate cost per cubic foot estimates.

It is apparent from the regression results in USPS LR-H-176 that the relationship
between cubic volume and weight in each rate category is different. Figure 11-5 shows
a graph of the cube-weight relationships estimated for each rate category of parcel
post.® Since these relationships vary by rate category, the application of the overall
parcel post cube-weight relationship would result in an averaging of costs between rate

categories, especially when converting cost per cubic foot estimates to cost per piece

12
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estimates. For example, assume that the DBMC relationship showed that a typical 10-
pound DBMC parcel is 1.5 cubic feet in size and the inter-BMC relationship showed that
a typical 10-pound inter-BMC parcel is 1 cubic foot in size. Also assume that the overalf
parcel post cube-weight relationship showed that a typical 10—;50und parcelis 1.25
cubic feet in size. Application of the overall relationship would result in the averaging of
costs between inter-BMC and DBMC, i.e., DBMC costs would be lower than they
actually are and inter-BMC costs would be higher. Here, since separate cost estimates
can be calculated for each rate category, it is preferable to apply a different cube-weight
relationship for each rate category rather than to use the average relationship for all
parcel post. In calculating unit transportation cost estimates, this testimony employs a
different cube-weight relationship for each rate category because these relationships

are significantly different for each rate category of parcel post.™ -

® The data used to plot the graph in Figure I1-5 are from USPS LR-H-176 at 30-31.
' In Docket No. R94-1, ane cube-weight relationship for all parcel post was estimated (PRC Op., Docket
No. R94-1, page V-116). )

13
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FIGURE !I-5
ESTIMATED CUBE-WEIGHT RELATIONSHIPS BY RATE CATEGORY

Cublc Feet Per Plece

—o— Intra-BMC
—p-Inter-BMC
—a—DBMC

i e o o o B ML

58
62
66
70

Pounds

D. POSTAL OWNED VEHICLE COSTS

As mentioned earlier, this testimony includes postal owned vehicle costs in the
determination of parcel post transportation costs. Postal owned vehicle costs represent
inter-facility transportation costs that are incurred by vehicles owned by the Postal

Service as opposed to contract transportation. Because they are not contract

14
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transportation, these costs are not reflected in cost segment 14. Rather, the costs for
the labor associated with postal owned transportation are accounted for separately in
cost segment 8, vehicle service drivers. These costs are included in the analysis of
parcel post transportation costs because they are closely related to purchased
transportation costs. This testimony distributes postal owned vehicle costs to rate
category and zone of parcel post in the same manner as purchased transportation
costs.

Quantifying the correct amount of postal owned vehicle costs that are associated
with parcel post is a two step process. First, the direct labor costs associated with
parcel post postal owned vehicles is taken directly from the test year cost segments and
components. Cost segment 8, vehicle service drivers, contains the distribution of postal
owned vehicle direct labor to class and subclass of mail. Second, the indirect costs
associated with postal owned vehicles are determined through the use of a piggyback
factor. The vehicie service driver piggyback factor for parcel post (USPS LR-H-77) is
designed to account for all indirect costs associated with postal owned vehicle direct
labor costs. Applying the piggyback factor to the direct labor costs results in the total
volume variable postal owned vehicle costs associated with parcel post.

All parcel post postal owned vehicle costs are categorized as local
transportation. The Postal Service uses its own vehicles mainly for transportation within
the service area of a P&DC. Therefore, postal owned vehicle service mirrors intra-SCF
purchased transportation costs. In this testimony, parcel post posta! owned vehicle
costs are treated in the same manner as intra-SCF purchased fransportation costs.
Because they are categorized as local, these costs are treated as non-distance related.
The earlier discussion of local transportation costs applies equally to postal owned

vehicle costs as it does to purchased transportation categorized as local.

' See Docket No. R80-1, Exhibit USPS-T-126 at 1.

15
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E. TERMINAL AND LINEHAUL COSTS IN COMMERCIAL AIR

For the most part, the parcel post costs in purchased transportation accounts are
treated as either all distance related or all non-distance related based on how they are
categorized as local, intermediate, or long distance. One exception is the treatment of
parcel post costs associated with commercial air transportation. As evidenced by the
transportation cost system (TRACS), a small amount of parcel post is transported on
commercial air transportation. Commercial air transportation, because it tends to move
mail between facilities that are in different BMC service areas, is categorized as long
distance. While all iong distance surface transportation costs are treated as distance
related, commercial air transportation is divided between distance related costs and
non-distance related costs becat;se of the nature of air transportation. _

The detail of air transportation accounts shown in Alexandrovich WP B
Worksheet 14.0.1 allows for the separation of commercial air transportation costs into
linehaul costs and terminal handiing costs. Linehaul costs are the costs associated
with flights once they have been loaded and are in the air. Terminal handling costs, on
the other hand, are the costs associated with various ground activities such as loading,
unioading, and moving the mail. As pointed out by the Commission in Docket No. R94-
1'2, the terminal handling portion of air transportation costs is non-distance related by
virtue of the fact that every flight receives these costs regardless of the distance
traveled.

Because of the different properties associated with the linehaul and terminal
handling portion of air transportation costs, this testimony divides parcel post
commercial air transportation costs into those that are distance related (linehaul) and
those that are non-distance related (terminal handling). Along with other distance
related costs, the distance related portion of commercial air transportation costs in
parcel post are distributed to zone based on cubic foot miles. The non-distance related

portion of commercial air costs are distributed to zone based on cubic feet.

2 PRC Op., Docket R94-1, pages llI-54-56.

16
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. DEVELOPMENT OF PARCEL POST UNIT TRANSPORTATION COST
ESTIMATES

This section of testimony outlines the methodology used to caiculate unit
transportation costs by rate category and zone for parcel post. This section relies
heavily on the discussions and analyses presented in Section [|. The purpose of this
section is to describe the methodology of developing the unit cost estimates. Additional
information is contained in the appendices.

The development of parcel post unit transportation cost estimates can be broken
down into three components: (1) division of parcel post transportation costs by rate
category and function (/.e., local, intermediate, or long distance), (2) estimation of parcel
post cube-weight relationships, and (3) calculation of unit costs. Each is discussed

below.

A DIVISION OF PARCEL POST TRANSPORTATION COSTS BY
FUNCTION AND RATE CATEGORY

The first step in the development of unit transportation costs by zone is to divide
total parcel post purchased transportation costs two ways. First, total parcel post costs
must be divided into the three transportation functions defined in Section Il, /.e., local,
intermediate, and long distance. As stated above, this division is relatively
straightforward. Local transportation costs are calculated by adding the costs in each
purchased transportation account that is categorized as local (and piggybacked postal
owned vehicle costs); intermediate transportation costs are calculated by adding the
costs in each account that is categorized as intermediate; and long distance
transportation costs are calculated by adding the costs in each long distance account.™
The division of parcel post transportation costs into functions is presented in detail in

Appendix |. A summary of the results of this division is shown in Table {1-1.™

3 A detailed description of how each of the transportation cost accounts is classified is provided in

Appendix | of this testimony.
* Alaska non-pref air costs are not included in any cost calculations in this testimony because they are

accounted for separately in Ms. Mayes testimony (USPS-T-37).
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TABLE Ilil-1
DIVISION OF TEST YEAR TRANSPORTATION COSTS BY FUNCTION
(ALL COSTS IN THOUSANDS)

Mode Local Intermediate Long distance Total
Air $0 $5,948 $3,279 $9,227
Highway $84,367 $85,973 $47,802 $218,142
Rail $ 0 $137 $39,683 $39,820
Water $ 134 $5,780 $ 0 $5,914
Total $84,501 $97,838 $90,764 $273,103

Once parcel post volume variable transportation costs are divided between the
three functions, a second division of costs into rate categories is possible. As stated
above, this division is accomplished based on the following considerations. First, intra-
BMC and DBMC parcels do not incur any of the transportation costs which are
classified as long distance. This observation is based on the product definitions of
intra-BMC and DBMC parcel post. Specifically, intra-BMC rates apply to parcel post
originating in the service area of a BMC/ASF and destinating within the same service
area. The destination BMC (DBMC) rates apply to parcel post mail that is deposited at
a BMC or ASF and is addressed for delivery within the service area of that facility.”

Second, the average cost per cubic foot per leg of transportation in the local and
intermediate functions is the same for parcel post parcels in each rate category. This
conclusion is based on the fact that all parcel post pieces travel on the same
transportation from BMCs to P&DCs, and from P&DCs to delivery units.

Using the above information, each of the functional cost pools is then divided
into rate categories. Long distance costs are entirely allocated to inter-BMC parcel
post. Local and intemmediate costs are allocated to rate categories based on the
relative proportions of cubic foot legs in each rate category. In order to determine

relative proportions of cubic foot legs, it is necessary to know the number of cubic feet

15 DMCS §§ 322.15 (intra-BMC) and 322.14 (DBMC).
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in each rate category and the average number of legs traveled in each function for
inter-BMC, intra-BMC, and DBMC parcels. The number of cubic feet in each rate
category are caiculated in Appendix Il of this testimony and are described later.

To calculate the average number of legs of each transportation function traveled

by inter-BMC, intra-BMC, and DBMC parcels, | analyzed the transportation pattern of a

‘typical’ parcel. A typical inter-BMC parcel travels from post office to P&DC, from P&DC

to BMC, from BMC to BMC, from BMC to P&DC, and from P&DC to delivery unit. This
means that a typical inter-BMC parcel receives two legs of local transportation and two
legs of intermediate transportation. Likewise, a typical intra-BMC parcel travels from
post office to P&DC, from P&DC to BMC, from BMC to P&DC, and from P&DC to
delivery unit. This means that a typical intra-BMC parcel also receives two legs of local
transportation and two legs of intermediate transportation. Finally, a typical DBMC
parcel travels from BMC to P&DC and from P&DC to delivery unit. Therefore, a typical
DBMC parcel receives one leg of intermediate transportation and one leg of local
transportation.

Adjustments are made to account for three cases where significant amounts of
volume were identified as exceptions to the typical parcei travel patterns described
above. These exceptions cause the average parcel to be different from the typical
parcel:

¢ inter-BMC rated parcels which are entered at a BMC,

¢ intra-BMC parcels which are held out at a post office, and

« DBMC parcels which are entered at the destination P&DC.

The degree of each of these occurrences can be estimated and each creates a
difference between the average and typical number of legs per transportation function
in each rate category. Adjusting the typical number of local and intermediate legs
traveled by inter-BMC, intra-BMC, and DBMC parcels yields the average number of
legs. Using cubic feet and average number of legs, parcel post functional
transportation costs are divided into the three rate categories. The above division of

costs is described in detail in Appendix I. A summary of the resuits of this division is
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shown in Table Ill-2. The results shown in Table IlI-2 are developed in Appendix | of

this testimony.

TABLE Ii1-2
TEST YEAR PARCEL POST TRANSPORTATION COSTS BY RATE CATEGORY
(ALL COSTS IN THOUSANDS)

Local Intermediate Long distance Total

Inter-BMC | $26,934 $32,263 $90,765 $149,962

Intra-BMC $17,828 $21,355 $ 0 $39,183

DBMC $39,739 $44.21¢9 $0 $83,958

Total $84,501 $97,837 $90,765 $273,103
B. ESTIMATION OF PARCEL POST CUBE-WEIGHT RELATIONSHIPS

Before calculating unit costs from the cost poois described above, it was
necessary to develop the relationship between cubic volume and weight in each rate
category of parcel post. The inputs to the development of these relationships are the
average cubic feet per piece in each weight increment (2-70) and the comesponding
number of pieces in each weight increment for each of the three rate categories of

parcel post.

1. MODEL SPECIFICATION

The model used to estimate the cube-weight relationship in each of the three
rate categories of parcel post was the same model recommended by the Commission in

Docket No. R84-1."¢ It is a translog model that can be described as follows:
in{cf / pc) = a+b[In(Ibs)]+ JIn(ibs) [ (1)
Where “cfipc” is the average cubic feet per piece for each weight increment and “Ibs” is

the corresponding weight increment.

'® PRC Op., Docket No. R94-1, page V-116.
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2. ESTIMATION METHOD

The correct estimation technique to employ when estimating a relationship where
each observation represents an average is a form of weighted least squares."”
Specifically, the data for each rate category used to estimate the cube-weight
relationships in this testimony are the average cubic feet per piece for each weight
increment. Since the number of parcels by weight increment vary considerably, the
volume in each weight increment must be accounted for explicitly in the model. For a
complete explanation of the regression method, see Appendix IV and Library Reference

USPS LR-H-176.

3. RESULTS

The results of each regression are statistically significant. For each of three
equations, the R-square value is greater than 0.98, indicating that the model is a good
fit. Also, the probability that each of the variables is not significantly different from zero
is less than 0.01 percent in every case. These results indicate that the model used to
estimate the cube-weight relationship is an appropriate model.

Further, the results of the three regressions show that the parcel post data
represent three distinct cube-weight relationships as opposed to one for the entire
subclass. To make this determination, a series of tests of structural change were
conducted on data for each of the three rate categories. The test for structural change,
or Chow test, is an F-test used “to test the hypothesis that some or all of the regression
coefficients are different in subsets of the data.”® Since the Chow test is used to
determine the equivalence of coefficients in only two data sets, it was necessary to
conduct three tests to determine if the coefficients in each of the three rate category

regressions were equivalent. First, the regression coefficients of the inter-BMC and

7 ). Johnston, Econometric Methods 293-296 (McGraw-Hill 1984).
® William H. Greene, Econometric Analysis 218 (Macmillan Publishing Company 1930).
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intra-BMC data were tested. Next, the regression coefficients of the inter-BMC and
DBMC data were tested. Finally, the regression coefficients of the intra-BMC and
DBMC data were tested. In ali three tests, the nuli hypothesis that the coefficients were
equivalent was rejected at the 95 percent level of significance.

The predicted cubic feet per piece estimates by weight increment for each rate
category are listed in Exhibit USPS-16B. The input data, regression model, and
regression results are described in detail in Appendix IV and in USPS LR-H-176.

C. CUBIC FEET AND CUBIC FOOT MILE ESTIMATES

One last set of information is needed before caiculating unit transportation costs
by zone for each rate category 01"‘ parcel post. Specifically, the number of cubic feet
and cubic foct miles by zone for each rate category are needed to accomplish the
following tasks:

¢ divide functional transportation costs among rate categories (as déscribed

above),

o distribute rate category costs to zones, and

s compute a unit cost by zone for each rate category.

The calculation of cubic foot data by zone for each rate category begins with the
test year piece volumes by zone and weight increment for each rate category from Ms.
Mayes (Mayes WP |.A)). Every piece volume taken from Ms. Maves is multiplied by the
corresponding estirate of cubic feet per piece from Exhibit USPS-16B to yield the
number of cubic feet by zone and weight increment for each rate category. For
example, the number of inter-BMC pieces in the two pound weight increment. in zone 5
is multiplied by the estimated number of cubic feet for an inter-BMC parcel in the two
pound weight increment to yield the number of inter-BMC cubic feet in the two pound
increment in zone 5. Once this calculation is completed for each rate category and
weight increment, the cubic foot estimates are aggregated over all weight increments to

yield the total number of cubic feet by zone for each rate category. After cubic feet by
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zone are calculated for the three existing rate categories of parcel post, the DBMC
cubic feet by zone are separated between DBMC parcel post that is currently entered at
the destination BMC and DBMC parcel post that is currently entered at the destination
P&DC. This separation of DBMC cubic feet is used to develop separate unit cost
estimates for DBMC and DSCF parcel post.

Cubic foot mile data are used exclusively to distribute distance related
transportation costs to zones for each rate category. In fact, only the relative proportion
of cubic foot miles in each zone to total cubic foot miles in the rate category is used.
The number of cubic foot miles by zone for each rate category is obtained directly from
existing data (USPS LR-H-135). Cubic foot and cubic foot mile data are described in

more detail in Appendix Il

D. CALCULATION OF UNIT TRANSPORTATION COSTS

Calculation of unit volume variable transportation costs by zone for each rate
category of parcel post is a two step process. First, the cost pools described above (by
rate category and by function) are divided among zones using total cubic feet and cubic
foot miles by zone. Next, the cost pools for each zone are divided by the number of
cubic feet in each zone to yield cost per cubic foot by zone for each rate category.

Within each rate category, transportation costs are allocated to zones in one of
two ways. If the costs are non-distance related, they are distributed to zone based on
the percentage of cubic feet in each zone. If the costs are distance related, they are
distributed to zone based on the percentage of cubic foot miles in each zone. The
percentage of cubic feet and cubic foot miles in each zone for each rate category is
easily caicutated from the total cubic feet and total cubic foot miles by zone and rate
category developed in Appendix Il.

The next step in the development of unit costs by rate cell is to calculate the
average cost per cubic foot for each zone in each rate category. This calculation is also
straightforward. Each of the cost pools by zone described above are divided by the

number of cubic feet in the given zone to yield a cost per cubic foot for each zone and
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transportation function. Then, the costs per cubic foot by zone are added across the
three functions to produce total unit costs by zone for each rate category. For example,
the intra-BMC local costs in zone 3 are divided by the total number of intra-BMC cubic
feet in zone 3. Then, the intermediate costs in zone 3 are divided by total intra-BMC
cubic feet in zone 3. The two costs per cubic foot are added to produce the total intra-
BMC cost per cubic foot in zone 3. The resulting unit cost estimates by zone for each
rate category are shown in Exhibit USPS-16A. All of the calculations described above
are presented in detail in Appendix lil. The resulting unit cost estimates by zone and
rate category are listed in Table !lI-3.

The last step in the development of unit transportation cost estimates is to
estimate the potential costs avoided by a new rate category of parcel post. The new
rate category will be for parcels entered directly at the destination delivery unit (DDU).
DDU parcel post pieces will avoid all purchased transportation costs except those
incurred below the level of the delivery unit. Beginning with the purchased
transportation costs associated with DBMC parcel post entered at a destination P&DC
(DSCF), an avoided transportation cost is developed for DDU parcel post. The avoided
transportation cost is calculated using a separation of local transportation costs into its
component parts. Applying the percentage of total base year local transportation costs
incurred transporting parcels to the delivery unit, o the test year DSCF unit
transportation cost, results in DDU avoided transportation costs of $0.3337 per cubic

foot. A detailed description of the development of DDU avoided transportation costs is

provided in Appendix Ill.
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TABLE [il-3
TEST YEAR UNIT TRANSPORTATION COSTS
(ALL FIGURES ARE IN DOLLARS PER CUBIC FOOT)

inter-BMC Intra-BMC DBMC DBMC

(Non-DSCF) (DSCF)

Local N/A $0.9402 N/A N/A
Zone 1/2 $2.0558 $1.7527 $0.7006 $0.3997
Zone 3 $2.5060 $1.7527 $1.5337 N/A
Zone 4 $3.2502 $1.7527 $2.6943 N/A
Zone 5 $4.3483 $1.7527 $4.5374 N/A
Zone 6 $5.7406 N/A N/A N/A
Zone 7 $7.4536 N/A N/A N/A
Zone 8 $8.8578- N/A N/A N/A
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Summary of Parcel Post Unit Transportation Costs by Zone
Cost per Cubic Foot by Zone for Each Rate Category

inter-BMC [11
Locai
Zocne costs
Local N/A
1-2 $0.7815
3 $0.7815
4 $0.7815
5 $0.7815
6 $0.7815
7 $0.7815
8 $0.7815

Intra-BMC I8}
Local
Zone costs
Local $0.4515
1-2 $0.7952
3 $0.7952
4 $0.7952
5 $0.7952
6 N/A
7 N/A
8 N/A

DBMC [9]
Local ] DSCF
Zone costs
Local N/A
1-2 $0.3997
3 $0.3997
4 $0.3997
5 $0.3997
6 N/A
7 N/A
8 N/A

DDU Cost Avoidance (DSCF costs less DDU costs in $/cf)

(2]
intermediate
costs
N/A
$0.9361
$0.9361
$0.9361
$0.8361
$0.9361
$0.9361
$0.9361

71
Intermediate
costs
$0.4788
$0.9575
$0.9575
$0.9575
$0.9575
N/A
N/A
N/A

[10]
Intermediate
costs
N/A
$0.3010
$1.1340
$2.2947
$4.1378
N/A
N/A
N/A

Column [1]: Appendix lil, page &, column 7.
Column [2]. Appendix lIt, page 6, column 8.
Column [3} Appendix HI, page 6, column 9.
Column [4]. Appendix Ili, page &, column 10.

Column [5]: Column 1 + column 2 + column 3 + column 4.

Column [S): Appendix lll, page 7, column 5.
Column [7}: Appendix I, page 7, column 6.
Column [8]: Column 6 + column 7.

Column [9]. Appendix Ill, page 8, column 5.
Columnn [10]: Appendix Ili, page B, column 6.
Column {11]. Column 9 + column 10.

Row 1/ Appendix HlI, page 9, row 12.

31
Long distance
DR costs
N/A
$0.2759
$0.7261
$1.4704
$2.5684
$3.9607
$5.6738
$7.0779

(4]
Long distance
NDR costs
N/A
$0.0623
$0.0623
$0.0623
$0.0623
$0.0623
$0.0623
$0.0623

Exhibit USPS-16A
Page 1 of 1

[5]
Total inter-BMC
costs
N/A
$2.0558
$2.5060
$3.2502
$4.3483
$5.7406
$7.4536
$8.8578

{8}
Tetal intra-BMC
- costs
$0.9402
$1.7527
$1.7527
$1.7527
$1.7527
N/A
N/A
N/A

(1]
DBMC (non-DSCF)
costs
N/A
$0.7006
$1.5337
$2.6943
$4.5374
N/A
N/A
N/A

$0.3337 I/
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Summary of Cube-Weight Relationship Results
Parce! Post Cube-Weight Relationship by Rate Category

Model Specification: LN(CF/PC) = a + b(LN(Lbs)) + c{LN{Lbs))?

[} [2]
Intra-BMC Inter-BMC
a=  -2.309845 a= -2.151951
b= 1.270280 b= 1.324356
c= 0117185 c= 0.141188
4] {5
Estimated Estimated
LBS CFiPC CFIPC
2 0.22635 0.27204
3 0.34794 0.42004
4 0.46113 0.55580
5 0.56612 0.67963
6 0.66364 0.79271
7 0.75448 0.89629
B 0.83938 0.99150
9 0.91897 1.07932
10 0.99380 1.16059
11 1.06434 1.23602
12 1.13099 1.30623
13 1.19411 1.37175
14 1.25401 1.43301
15 1.31096 1.49043
16 1.36518 1.54434
17 1.41680 1.69505
18 1.46630 1.64281
19 1.51355 1.68788
20 1.55879 1.73046
21 1.60215 1.77073
22 1.64377 1.80887
23 1.68376 1.84503
24 1.72220 1.87934
25 1.75919 1.91193
26 1.79483 1.94292
27 1.82917 1.97240
28 1.86230 2.00047
29 1.88428 202721
30 1.92517 2.05271
31 1.95503 2.07704
32 1.98390 2.10026
33 2.01183 2.12244
34 2.03888 2.14363
35 2.06507 2.16389
Column {1]: Intra-BMC parameler estimates are from USPS LR-H-176 at 20.
Column [2]: Inter-BMC parameter estimates are from USPS LR-H-176 at 14,
Column [3]: DBMC parameter estimtates are from USPS LR-H-176 at 26.
Colurnn [4].
Column {5]:

Column [6);

Exp(a+b*(LN(LBS))+c"* (LN(LBS))’), using column 1 parameters.
Exp{a+b" (LNIBS))+cCc™* (LN(LBS))z), using column 2 parameters.
Exp {a + b ™ (LN{LBS)) + ¢ * (LN(LBS))®), using column 3 parameters.

o
It

(3]
DBMC

a=  -1.979277

1.278645
c= -0.121248

[€}

Estimated
CFIPC
0.31624
0.48632
0.64422
0.79022
0.92542
1.05100
1.16801
1.27741
1.37998
1.47641
1.56731
1.65317
1.73446
1.81155
1.88479
1.95449
2.02091
2.08429
2.14485
2.20279
225827
231146
2.36249
241151
2.45862
2.50394
2.54758
2.58961
263013
2.66922
2.70694
2.74338
277858
281262

Exhibit USPS-168
Page 10f2



Exhibit USPS-16B
Page 2of2

Summary of Cube-Weight Relationship Results
Parcel Post Cube-Weight Relationship by Rate Category (Continued)

1] [2] {3]

intra-BMC Inter-BMC DBMC
Estimated Estimated Estimated
LBS CFIPC CF/PC CFIPC
35 2.09046 2.18327 2.84554
37 2.11507 220181 2.87740
ag 2.13894 2.21955 2.90824
39 2.16211 2.23654 2.93841
40 2.1B460 2.25281 2.96705
41 2.20643 2.26839 2.99510
42 2.22765 2.28333 3.02231
43 2.24827 2.29764 3.04869
44 2.26831 2.31136 3.07430
45 2.28780 2.32452 3.08915
46 2.30675 2.33714 .. 312328 .
47 2.32522 2.34925 3.14571 _
48 2.34317 2.36086 3.16948
49 2.36066 237200 3.19161
50 2.37769 2.38269 321312
51 2.39428 2.39295 3.23403
52 2.41044 2.40279 325437
53 2.42620 2.41223 3.27415
54 2.44155 242129 3.29340
55 2.45653 2.42999 331213
56 2.47113 2.43833 3.33037
57 2.48538 2.44634 3.34812
58 2.49928 2.45402 3.36541
59 251284 2.45139 3.38224
60 2.52608 2.46845 3.39864
61 2.53901 2.47523 ' 341462
62 2.55163 2.48173 3.43019
63 2.56395 2.48796 3.44537
64 2.57599 2.49393 346016
65 2.58775 2.49965 3.47458
66 2.59923 2.50513 3.48864
67 2.61046 2.51038 3.50235
68 262143 251540 3.51573
69 2.63216 2.52021 3.52877
70 2.64264 2.52481 3.54149

Column [1]: Exp(a+ b*(LN(LBS)}+c¢ "~ (LN(LBS)), using column 1 parameters from page 1.
Column [2]: Exp {a + b~ (LN(LBS)} + ¢ ~ (LN{LBS)}®), using column 2 parameters from page 1.
Column [3]: Exp (a + b * (LN{LBS)) + ¢ * (LN(LBS))%), using column 3 parameters from page 1,
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I INTRODUCTION

The purpose of Appendix | of this testimony is to show how total volume variable
parcel post transportation costs are divided among the three component rate
categories: inter-BMC, intra-BMC, and DBMC. First, Appendix | shows how total base
year volume variable parcel post transportation costs are divided into three
transportation functions: local, intermediate, and long distance. Next, the appendix
shows how the base year calculations are applied to test year transportation costs.
Finally, Appendix | shows how test year transportation costs for each function are
divided into the component rate categories. The transportation functions described
above (local, intermediate, and Ic;ng distance) are integral to the division of parcel post
volume variable transportation costs to rate category. Each function is defined as
follows:

» Local: The volume variable parcel post transportation costs incurred in transporting
parcel post pieces between facilities that are within the service area of a P&DC,
primarily between AOs and P&DCs.

+ Intermediate: The volume variable parcel post purchased transportation costs
incurred in transporting parcel post pieces between facilities that are within the
service area of a BMC, primarily between P&DCs and BMCs.

» Long distance: The volume variable parcel post purchased transportation costs
incurred in transporting parcel post pieces between facilities that are in different

BMC service areas, primarily between two BMCs.
1. DIVISION OF TRANSPORTATION COSTS INTO FUNCTIONS

Page 11 of this appendix shows the division of base year volume variable
transportation costs for all parcel post into the following transportation functions
(defined above): local, intermediate, and long distance. Column 1 lists the base year

volume variable costs in each transportation account from the base year Purchased
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Transportation Report which is provided In Alexandrovich WP B.14. Alaska non-pref air

costs are omitted from all cost calculations in this testimony because they are

accounted for separately in Ms. Mayes testimony (USPS-T-37). Column 2 shows the
costs in ali accounts that are categorized as focal. All accounts categorized as local are
treated as non-distance related.’ The following is a list of all local transportation
accounts and components along with a brief description of the transportation

associated with each account:

» Intra-SCF highway: This account includes the costs associated with highway
contracts to transport mail within the service area of a P&DC (formerly known as a
SCF). This account also includes costs for intra-city transportation and rural box
service. _

» Inland water: This account includes costs associated with water contracts that
serve addresses that are on rivers, lakes, and other inland bodies of water that can
be accessed only by boat.?

e Postal owned vehicle: The costs associated with parcel post postal owned vehicle
service are treated as local in this testimony. The transportation associated with
these costs is similar to intra-SCF purchased highway transportation.®

All transportation costs falling into the categories listed above are primarily incurred

moving mail between facilities which are within the service area of one P&DC.

Column 3 shows the costs in all accounts which are categorized as intermediate.

All accounts categorized as intermediate are treated as distance related or non-

distance related based on rate category.* The following is a list of all intermediate

transportation accounts along with a brief description of the transportation associated

with each account;

! For a discussion of why functional transportation costs are treated as distance related or non-dlstance
related, please see pages 4 through 12 of this testimony.

2 Mail Transportation Contracting Guide, USPS Publication 33 at 3, January 1996.

® Postal owned vehicle cost calculations are shown on page 12 of this appendix.

“ For a discussion of how functional transportation costs are broken down into distance related or non-
distance related costs, please see pages 4 through 12 of this testimony.
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Page 3of 13
Intra-Alaska and Intra-Hawaii air: These accounts include the costs associated
with air contracts to transport mail within the states of Alaska and Hawaii.
Inter-SCF highway: This account includes the costs associated with highway
contracts to transport mail between P&DCs.
Plant loaded highway: This account includes the costs associated with on-call or
scheduled one-way highway transportation.’
Intra-BMC highway: This account includes the costs associated with highway
contracts to transport mail from facilities within the service area of a particular BMC
to that BMC.
Alaskan highway service: This account includes the costs associated with
highway contracts to transporf mail to or within the state of Alaska.
Plant loaded rail: This account includes the costs associated with on-call or
scheduled one-way rail transportation.
Offshore water: This account includes the costs associated with water contracts to

transport mail between the continental United States and Puerto Rico and Hawaii.®

All transportation costs falling into the above accounts were primarily incurred moving

mail between facilities which are within the service area of one BMC.

Column 4 shows the costs in all accounts which were categorized as long

distance and treated as distance related.” The following is a list of all long distance

transportation accounts along with a brief description of the transportation associated

with each account:

Loose sack container rate air (linehaul portion): This account includes the costs
associated with air contracts to move mail throughout the United States by
scheduled commercial air carriers.® As discussed on page 16 of this testimony, only

the linehaul portion of loose sack container rate air is treated as distance related.

5 USPS L R-H-1 at 14-5.

¢ Ibid., at 14-9.
7 For a discussion of why functional transportation costs are treated as distance related or non-distance

related, please see pages 4 through 12 of this testimony.
® USPS LR-H-1 at 14-2.
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« Inter-BMC highway: This account includes the costs associated with highway
contracts to transport mail between BMCs.

o Passenger rail: This account includes the costs associated with rail contracts to
transport mail on commercial passenger trains.

» Freight rail: This account includes the costs associated with rail contracts to
transport mail on freight trains.

All transportation costs falling into the above accounts were primarily incurred moving

mail between faciiities that are in different BMC service areas.

Column 5 shows the costs in all accounts which were categorized as long
distance and treated as non-distance related.® Those accounts include:

» Network air: This account iﬁéludes the costs associated with air contracts to
transport mail throughout the United States on the Postal Service's primary
dedicated air network, operated out of the central United States.

« Western air: This account includes the costs associated with air contracts to
transport mait throughout the United States on the Postal Service's secondary
dedicated air network, operated out of the western United States.

s+ Loose sack container rate air (terminal handling portion): As stated earlier, this
account includes the costs associated with air contracts to move mail throughout the
United States by scheduled commercial air carriers. As discussed on page 16 of
this testimony, only the terminal handling portion of loose sack container rate air is
treated as non-distance related.

The categories listed above are the only long distance costs that are treated as non-

distance related. The rationale for treating terminal handling costs in commercial air is

described on page 16 of this testimony. The special treatment of network and western
air is due to the hub-and-spoke nature of the air transportation. In general, network or
western air do not move a piece of mail from its origin directly to its destination. Rather,

all flights move from their origin to a central processing facility and then move back out

8 For a discussion of why functional transportation costs are treated as distance related or non-distance
retated please see pages 4 through 12 of this testimony.
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again to their destinations. Therefore, the number of GCD miles used to determine the

zone of a particular parcel gives no indication of how far it will actuatlly fly on network or

western air.

All purchased transportation accounts not listed above as either local,
intermediate, or long distance, have been divided into the three functions based on the
division of other transportation accounts to function. These accounts include:

« Air taxi: The costs in this account are distributed to transportation function in the
same proportion as the composite of all other parcel post air transportation costs.™

« Contract terminal and van damage: The costs in this account are distributed to
transportation function in the same proportion as the composite of intra-SCF, inter-
SCF, intra-BMC, inter-BMC, and plant load highway costs." B

+ Highway empty equipment: The costs in this account are distributed to
transportation function in the same proportion as the composite of intra-SCF, inter-
SCF, intra-BMC, inter-BMC, plant load, and contract terminal and van damage
highway costs.*

« Rail empty equipment: The costs in this account are distributed to transportation
function in the same proportion as the composite of passenger train, freight rail, and
plant load rail costs."

In determining costs by class and subclass, the accounts listed above are normally

based on a combination of the distribution keys of other accounts. The costs in these

accounts have been distributed to transportation function on page 11 based on the
distribution of the same combination of accounts which determine their distribution to
class and subclass." For example, air taxi volume variable costs are distributed to
classes and subclasses of mail on the basis of the composite of other air transportation

costs.’® Because air taxi costs are distributed to class on the basis of other accounts,

9 USPS LR-H-1 at 14-5.

" Ibid. at 14-7.

2 Ibid.

12 Ibid. at 14-9.

" Ibid at 14-1 through 14-9.
5 Ibid. at 14-5.
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they are distributed to function (local, intermediate, and long distance) on the basis of
those same accounts.

Finally, just below the total costs for each transportation mode in columns 1
through 5, the percentages of parcel post transportation costs in each function are
calculated. Each percentage represents the amount of base year parcel post
transportation costs that are classified as local, intermediate, or long distance, for each
mode of transportation. These percentages are applied to the test year parcel post
transportation costs by mode to determine the distribution of test year transportation

costs by function.
. TEST YEAR TRANSPOR;i'ATION COSTS

Page 12 of this appendix takes the categorization of transportation costs
described above for the base year and applies them to the test year purchased
transportation costs by mode. Rows 1 through 6 of page 12 show how test year
purchased transportation costs are adjusted to reflect the removal of all Alaska non-pref
air costs. As stated earlier, Alaska non-pref air costs are not considered in these cost
calculations because they are accounted for separately in Ms. Mayes’ testimony
(USPS-T-37). Row 6 shows the adjusted test year parcel post transportation costs by
mode and in total. Rows 7 through 10 represent the percentage breakdown of base
year transportation costs by function. The percentage breakdowns by mode are from
page 11 listed just below the total costs for each mode. Finally, the functional
percentages in rows 7 through 10 are each multiplied by the adjusted test year costs by
mode (row 6} to yield the test year costs by function (rows 11 through 14).

Rows 16-19 show the adjustment made to test year local cost in order to include
parcel post postal owned vehicle costs. The test year parcel post vehicie service driver
direct labor costs are shown in row 16. These costs are multiplied by the parcel post
vehicle service driver piggyback factor (row 17) to add the indirect costs associated with

postal owned vehicle service. The result, total test year volume variable parcel post
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postal owned vehicle costs, is shown in row 18. This total is added into the test year

local transportation costs. Adjusted local costs are shown in row 19.
IV.  DIVISION OF FUNCTION COSTS TO RATE CATEGORY

Page 13 of this appendix shows how the parcel post transportation costs for
each transportation function (local, intermediate, and long distance) are further divided
into the three parcel post rate categories: inter-BMC, intra-BMC, and DBMC. The test
year transportation costs associated with each function are shown in row 1. For each
function, costs are distributed {o inter-BMC, intra-BMC, and DBMC based on their
relative proportions of cubic feet énd the average number of legs of transportation
traveled in each function. For example, if inter-BMC parcels make up 40 percent of
total cubic foot legs in local parcel post, then 40 percent of the local costs will be
distributed to inter-BMC. Rows 2 through 5 show cubic feet by rate category and in
total. They are used to determine the relative proportions of inter-BMC, intra-BMC, and
DBMC cubic feet. This method of distributing costs to rate category is based on the
observation that the cost per cubic foot for one leg of a given function of transportation
is the same for each rate category, i.e., the cost per cubic foot to transport an average
inter-BMC parcel from a P&DC to an AO is the same as the cost per cubic foot to
transport an average intra-BMC parcel from a P&DC to an AQO which is the same as the
cost per cubic foot to transport an average DBMC parcel from a P&DC to an AQ.

However, there are a number of identifiable exceptions to this conclusion that
affect the relative cost of inter-BMC, intra-BMC, and DBMC transportation costs by
function. First, a certain proportion of inter-BMC parcel post is entered at origin bulk
mail centers. Because these parcels all fall into the inter-BMC rate category and do not
incur as much local and intermediate costs per cubic foot as intra-BMC parcels and
DBMC parcels, they would tend to lower the amount of local and intermediate costs
distributed to inter-BMC parcels. To account for origin BMC entered parcels, the

average number of legs of each transportation function was adjusted accordingly.
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Specifically, a normal inter-BMC parcei will travel two legs of both focal transportation
and intermediate transportation. An origin BMC entered parcel will travel only one ieg
of each function of transportation. Therefore, the average number of legs traveled by
all inter-BMC parcels is a weighted average of normal inter-BMC parcels and origin
BMC entered parcels. The weighted average number of legs for inter-BMC parcels is
calculated in rows 6 through 9.

The second exception to the conclusion of equal unit cost per leg for each
function is intra-BMC parcels which are “held out” at the post office level. A certain
percentage of tocal intra-BMC parcels (parcels that originate and destinate within the
service area of a single post office) are set aside for delivery when they reach or are
entered at the post office. These--parcels are commonly referred to as “held out™.
Therefore, these parcels are not sent to facilities beyond the origin post office for further
processing. Whereas a normal intra-BMC parcel receives two legs of both local and
intermediate transportation, a parcel held out at the post office receives zero legs of
each function of transportation. Just as with inter-BMC parcels, the average number of
iegs traveled by intra-BMC parcels is a weighted average of normmal intra-BMC parcels
and intra-BMC parcels held out at the post office. The weighted average number of
legs for intra-BMC parcels is calculated in rows 10 through 13.

The third exception to the conclusion of equal unit cost per leg for each function
is DBMC parcel post which is entered at the destination P&DC. A certain proportion of
current DBMC parcel post is entered at destination P&DCs and therefore, avoids one
leg of intermediate transportation. Whereas the normal DBMC parcel receives one leg
of both local and intermediate transportation, the destination P&DC entered parcel
receives one leg of local and no intermediate transportation. The average number of
intermediate legs traveled by DBMC parcel post is calculated as a weighted average of
normmal DBMC and DBMC entered at the destination P&DC. The weighted average
number of legs for DBMC parcels is calculated in rows 14 through 17.

Finally, the following series of adjustments are made to reflect the characteristics

of each rate category. Since by definition only inter-BMC parcels receive long distance




O ~N O O A WN A

11
12

13
14
15
16
17
18
18
20

21

22
23
24
25

26

USPS-T-16
Appendix |

Page 9 of 13
transportation, the number of long distance legs traveled by intra-BMC and DBMC
parcels is zero and the number of long distance legs traveled by inter-BMC parcels is
one. All normal DBMC parcels either move from a BMC to a P&DC and from a P&DC
to a post office or simply from a P&DC to a post office; therefore, the number of legs of
local transportation incurred by normal DBMC parcels is one.

Using the proportion of cubic feet in each rate category adjusted by the
appropriate number of legs traveled by the average parcel, the amount of transportation
cost assaciated with each rate category in each function is calculated. These
calculations are shown in rows 18 through 21.

The division of functional transportation costs by rate category can be described
mathematically by the following: ) 3

IC, =TCy_, +TCr,_, +TCpr . (1)
Where TC;, represents the total transportation costs for function 1 (either local,
intermediate, or long distance), TCy,.emc represents the function 1 transportation costs
incurred by inter-BMC parcels, TC,,.anc represents the function 1 transportation costs
incurred by intra-BMC parcels, and TC.,pauc represents the function 1 transportation
costs incurred by DBMC parcels. The three right hand side terms are unknown and
are, in fact, the variables which were soived for.

If the functional transportation costs were split merely on the basis of cubic feet,

Equation (1) would be written as the following:

CF, CF, CF,
TC, =TC,, InierBMC TCH B .TCF‘ DBMC (2)
CF CF CF
lnm-—,lmg-,DM km--,h;—,DM Imzr—.lE—.DM

However, the fact that the average number of legs traveled by inter-BMC, intra-BMC,
and DBMC parcels in a given function is not equal, means that Equation 2 must be
adjusted. The relationship between inter-BMC, intra-BMC, and DBMC transportation

costs by function can be written as follows:

ICF:_M _ TCF:._,.,C _ TCFIM (3)
CF}M:PM LF e C};}nme LF ) i CFD.BMC LF pase
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Where Lesemmc: Lriinsasme: @Nd Leypeuc, represent the average number of function 1 legs
traveled by inter-BMC parcels, intra-BMC parcels, and DBMC parcels respectively.
Manipulating the terms in equation 3 can yield the following two equations:
C‘F}mmMLFl

C,, =TC,, -C?—'L_“—'M— 4)
Imier BAC <~F | c
CF L
TC DBMC = Flpa g (5)

Flogua =ICFII-IIC CF L
Inter BAMC F s

Substituting Equations 4 and 5 into Equation 1 yields:

CF;’mmBm LF 1 CFDM LF 1
T = C —_— ek T A 6
CFl ICF[“ * Flawme CF.-fm‘erM LF | " Fliwac CF:l'nlch LF b ( )
Manipulating the terms in Equation 6 yields:
TC - TCF 1 CF}BIEFM ‘LF | P— (7)

F1
- (CﬂnrchLFlm + CF}nsmM LF],__,‘_- + CFDMLF‘IM,: )

A similar set of manipulations will yield the following results for intra-BMC and DBMC

functional transportation costs:
TCF]CEMMML

TCe o = e (8)
= (C‘F;merMLFl ne T Clmnlr, or +* Chopec e, ]
IC 3 TC CF, parc L1y 9)
Flome —
< {CPowmacLr, . * Chasiac Lty e + CFoauc L)

Equations 7, 8 and 9 were used on page 13 of this Appendix to calculate rows 18, 19,

and 20.



Domestic Airmail
Loose sack container rate?
Intra-Alaska preferential
Intra-Alaska non-pref®
Intra-Hawaii
Network*
Westem air*
Air taxi®
Total Domestic Airmail
Domestic Airmail Percent

Highway Service
Intra-SCF
Inter-SCF
Plant loaded
intra-BMC
Inter-BMC
Alaskan highway service

Contract term van damage®

Area bus

Empty equipment5
Total Highway Service
Highway Service Percent

Railroad Service

Passenger rail

Freight rail

Plant loaded

Empty equipment®
Total railroad service
Railroad Service Percent

Domestic Water

inland

Offshore
Total Domestic Water
Domestic Water Percent

Division of Parcel Post Transportation Costs
Division of Total Parcel Post Costs Into Function (all figures are in thousands)

(1
Total Parcel Post
Transportation
Costs

$1.217
$1,728
N/A

5601
$51

$16
$3,538
$7,152
100.00%

$37.972
$14,027
$1,616
$71,316
$49,189
$1,511
$262

$0

$546
$176,439
100.00%

$433
$30,372
$106
$2,790
$33,701
100.00%

$111
$4,788
$4,899
100.00%

[2] [3]

Local Intermediate

Costs’ Costs’

$1.728

N/A

$601

$0 $2,281

$0 $4,610

0.00% 64.46%
$37.972

$14.027

$1618

$71.316

$1.511

857 $131

$118 $275

$38,147 $88,876

21.62% 50.37%

$106

30 $10

$0 $116

0.00% 0.34%
$111

$4,788

$114 $4,788

2.27% 87.73%

(4]
Long
Distance -

DR Costs'

$443

$434
$877
12.26%

$49,189
§74

$153
$49,416
28.01%

$433
$30,372

$2,780
$33,585
99.66%

$0
0.00%

"Ratisnale for grauping costs into local, mtermediate, and long distance can be found on pages 1-5 of this appendix.
Alaska Commercial air costs are split between columns 4 and 5 based on terminal handling (63.59%) and tinehaul (36.41%) percentages.
*Alaska non-pref air costs have not been included because they are accounted for separetly in Ms. Mayes tes‘tin::ony (USPS-T-37).

“Network and westem air are the onty compaonents of long distance transportation cost that are not related to GCD miles.
*These accounts are distributed to each cost category based on the distribution of other accounts (see pages 4 and S of this appendix
for a complete description of how these costs are distributed to each function).

Column [1]: Alexandrovich WP B.14. (base year purchased transportation cost report).

Column [2]: Parcei post transportation costs incurred ransporting parceis within the service area of a P&DC.

Column {3]: Parcel post transportation costs incumed transporting parcels within the service area of a BMC.

Column [4]. Parcel post costs that are related to GCD distance, incumed transporting parcels outside the service araa of a BMC.

USPS-T-16

Appendix |
Page 11 of 13

[5)
Long
Distance -

NDR Costs’

$774

$51
$16
$824
$1,665
23.27%

30

30
$0
0.00%

$0
$0
0.00%

$0
0.00%

Column [5]: Parcel post costs that are not related to GCD distance. incurred transporting parcels outside the service area ot 3 BMC.
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Division of Parcel Post Transportation Costs
Summary of Test Year Transportation Costs

Domestic Highway Railroad Domestic
Airmail Service Service Water
Test Year Cost Adjustments
Total Parcel Post Base Year Costs A $89,647 $176.439 $33,701 $4.899
Total Parcel Post Test Year Costs 2 $115,665 $170,676 $39,820 $5,914
Percentage Increase ¥ 29.02% -3.27% 18.16% 20.72%
Base year Alaska non-pref air costs 4/ $82,495
Test year Alaska non-pref air costs 5/ $106,437
Adjusted Parce! Post Test Year Costs 6/ $0,228 $170,676 $39,820 $5.914
Parcel Post Costs by Function
Base Year Local Cost Percentage )i 0.00% 21.62% 0.00% 2.27%
Base Year Intermediate Cost Percentage [:Y 64.46% 50.37% 0.34% 97.73%
Base Year Long Distance DR Percentage 9f 12.26% 28.01% 99.66% 0-00%
Base Year Long Distance NDR Percentage 10/ 2327% 0.00% 0.00% 0.00%
Test Year Local Costs 11/ $C $36,901 $0 $134
Test Year Intermediate Costs 12/ $5,948 $85,973 $137 $5,780
Test Year Long Distance DR Costs 13/ $1,132 $47,802 $39,683 $0
Test Year Long Distance NDR Costs 1 $2,148 $0 $0 $0
Test Year Total Long Distance Costs 15/ $3,279 $47.802 $39,683 $0
Postal Owned Vehicle Costs
Test Year Postal Owned Vehicle Costs 16/
Piggyback Factor 17
Total Postal Owned Vehicle Costs 18/
Adjusted Test Year Local Costs 19/

Row 1/
Row 2r:
Row 3/
Row 4/
Row 5/:
Row 6/:
Row 7/.
Row B/
Row 9/

Row 10/
Row 11/
Row 12/
Row 13/
Row 14/
Row 15/
Row 16/
Row 17/
Row 18/
Row 19/

Total transportation cost by mode from base year purchased transportation cost report {Alexandrovich WP B.14.).
Total transportation cost by mode from test year roll-forward (Patelunas WP E, Table D).
(Row 2 -row 1) /row 1.

Base year purchased transportation cost report, Alaska non-pref air costs (Alexandrovich WP B,14.).

Row 4 * (1 + row 3).

Row 2 - row 5.

Appendix |, page 11, column 2, local cost percentages by mode.

Appendix |, page 11, column 3, intermediate cost percentages by mode,

Appendix |. page 11, column 4, long distance (distance reiated) cost percentages by mode.
Appendix I, page 11, column 5, long distance (non-distance related) cost percentages by mode.
Row 7 " row 6.

Row 8 " row 6.

Row 9 " row 6.

Row 10 * row 6.

Row 13 + row 14.
Patelunas WP E, Table D.
USPS LR-H-77.

Row 16 " row 17,

Row 18 + total of row 11.

Total

$304,686
$332,075
8.99%

$225,638

$37,035
$97,838
$88,617

$2,148

$90,765

330,687
1.54678
$47 466
$84,501
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Division of Parcel Post Transportation Costs
Division of Functional Costs Into Rate Categories
inter- Long
Local mediate Distance
Transportation costs for all parce! post: $84.501 $97 838 $90,765
inter-BMC cubic feet: 34,466,346 34,466,346 34,466,346
intra-BMC cubic feet: 23.033,118 23,033,118 23,033,118
DBMC cubic feet: 99,429,915 99,429,915 99,429,915
Total parcel post cubic feet: 156,929,379 156,929,379 156,829,379
Percentage of inter-BMC parcels entered at origin BMCs: 4.48% 4.48% 4.48%
Avg. number of local legs traveled by an inter-BMC parcet: 1.96
Avg. number of intermediate legs traveled by an inter-BMC parcel: 1.96
Avg. number of long distance legs traveled by an inter-BMC parcel: 1.00
Percentage of intra-BMC cubic feet held out at the AC: 317% 3.17% 317%
Avg. number of local legs traveled by an intra-BMC parcel: 1.94 —
Avg. number of intermediate legs traveled by an intra-BMC parcel: 1.84
Avg. number of long distance legs traveled by an intra-BMC parcel: .00
Percentage of DBMC parcels entered at destination SCFs: 7.11% 7.11% 711%
Avg. number of local legs traveled by a DBMC parcel: 1.00
Avg. number of intermediate legs traveled by a DBMC parcel: 0.93
Avg. number of long distance legs traveled by a DBMC parcel: 0.00
Transportation costs incurmed by DBMC rated parcels: $39,739 $44 219 $0
Transportation costs incurred by intra-BMC rated parcels: $17,828 $21,355 %0
Transportation costs incumred by inter-BMC rated parcels: $26,934 $32,263 $90,765
Transportation costs for all parce! post: $84,501 $97 838 $90,765

Row 1/: Appendix |, page 12, row 19 {local), row 12 (intermediate), row 15 (long distance).

Row 2/: Appendix li, page 8, column 1, total inter-BMC cubic feet.
Row 3/ Appendix i1, page 9, column 2, total intra-BMC cubic feet.
Row 4/: Appendix Il, page 9, column 3, total DBMC cubic feet.
Row 52 Row 2 + ow 3 + row 4,

Row 6/: Mayes WP LF.

Row 7/: {1 *row 6) + (2 ° (1 - row 6)} .

Row 8/: (1 *row 6}+ (2 " (1 - row 6)).

Row 9/. Inter-BMC rated parcels should receive one keg of long distance transportation.

USPS-T-16

Row 10/: Appendix I}, page 9, column 2, intra-BMC locai cubic feet (1,460,248) divided by intra-BMC total cubic feet (23,033,118).
The resulting quotient is multiplied by .5 to account for half of the intra-BMC parcels being held out at the local AQ.

Row 11/ (0 " row 10} + (2 " {1 - row 10})).
Row 12/ (0 " row 10} + (2 * (% - row 10)).

Row 13/ Intra-BMC rated parcels should not receive long distance transportation.

Row 14/: Mayes WP |F.

Row 15/: All DBMC parcels should receive one leg of local transportation.
Row 16/: (0 " row 14} + {1 " (1 - row 14)).

Row 17/: DBMC parcels should not receive long distance transportation.

Row 18/
Row 158/
Row 20/
Row 21/

Formula for calcutating these cost is described in Appendix [, page 10, equation 9
Fomula for calculating these cost is described in Appendix |, page 10, equation 8.
Formula for caleulating these cost is described in Appendix I, page 8, equation 7.
Row 17 + row 18 + row 19,
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Parcel Post Cubic Foot and Cubic Foot Mile

Pages 1-2:
Pages 3-4:
Pages 5-6:
Pages 7-8:

Page 9:

Input Data

Description of Appendix

Intra-BMC Cubic Feet by Zone and Weight increment
Inter-BMC Cubic Feet by Zone and Weight Increment
DBMC Cubic Feet by Zone and Weight Increment
Summary of Cubic Feet and Cubic Foot Miles
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I INTRODUCTION

The purpose of Appendix | of this testimony is to calculate the test year cubic
feet and cubic foot miles by zone for each rate category of parcel post (inter-BMC, intra-
BMC, and DBMC). Beginning with test year pieces by zone and weight increment for
each rate category obtained from Ms. Mayes (Mayes WP | A.) and the estimated cubic
feet per piece by weight increment for each rate category (Exhibit USPS-16B), cubic
feet by zone and weight increment are calculated. The cubic feet by rate cell are
summed over all weight increments to yield total cubic feet by zone. Cubic foot miles
by zone and rate category are taken directly from USPS LR-H-135. These resulits,

cubic feet and cubic foot miles by zone for each rate category, are used in Appendix il

. CUBIC FEET

Pages 3 and 4 of Appendix Il show test year intra-BMC cubic feet by zone and
by weight increment. The cubic feet in each cell are calculated by multiplying the
number of pieces in each cell from Ms. Mayes (Mayes WP |.A) by the predicted cubic
feet per piece for each weight increment (Exhibit USPS-16B). Likewise, pages 5 and 6
show inter-BMC cubic feet, and pages 7 and 8 show DBMC cubic feet. Each of these
pages also shows the total cubic feet by weight increment in the rightmost column and

total cubic feet by zone in the bottom row.
lil. SUMMARY

Page 9 of Appendix Il shows a summary of the data contained in pages 3
through 8. The first table shows cubic feet by zone for each rate category and the
second table shows cubic foot miles by zone for each rate category. Both tables also

show the total cubic feet or cubic foot miles by zone (across all rate categories) in the
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rightmost column and total cubic feet or cubic foot miles for each rate category (across
all zones) in the bottom row.

The iast table listed on page 9 shows the separation of DBMC cubic feet into
those that are entered at a destination BMC (regular DBMC) and those that are entered
at a destination P&DC. The first column in the table simply restates total DBMC cubic
feet by zone from the first table on page 9. The second column shows DSCF cubic feet
by zone. Since parcel post entered at a destination P&DC is actually entered at the
facility which serves the 3-digit ZIP Code areas in which the parcels will be delivered, all
cubic feet are in zone 1/2. The percentage of DBMC parce! post that is entered at a
destination P&DC is obtained from Ms. Mayes (Mayes WP |.F.). This division of DBMC
cubic feet will be used in Appendi.x lll to calculate separate transportation unit costs for
the two types of DBMC parcels.




LBS Local
2 422 910
3 241224
4 170,251
5 121,804
6 93,046
7 AB 975
8 59,964
9 20653

10 15,297
11 44 371
12 16,619
13 13,757
14 11,580
15 4 849
i6 23,936
17 13,862
18 6,037
19 3,576
20 17,543
21 6,014
22 6,674
23 7,984
24 4113
25 15,303
26 7,228
27 1,861
28 2,076
29 3,598
30 11,6547
31 7,139
32 3,560
33 2,042
34 5674
35 1,320
38 1,326
37 1,576
38 1,068
39 937
40 2,386
41 761
42 649
43 893
44 383
45 914
45 724
47 196
48 528
49 807
50 1,163

All data are calculated by multiplying the number of pieces in each rate cell (Mayes WP LA, at 8-13) by the comesponding
estimated cubic feet per piece for intra-BMC parcels (Exhibit USPS 15B).

Parcel Post Cubic Foot and Cubic Foot Mile Input Data

Zones 1 &2
3,237,736
2,892,930
2,212,298
1,515,609
1,088,767

963,377
597,387
579,901
559,464
513,565
566,818
365,768
235,785
281,695
148,782
259,713
179,304
191,574
208,726
95,886
143,211
100,497
104,974
143,434
175,271
83,512
99,087
59,350
125,543
77,180
78,736
48,506
61,784
68,294
40,285
70,422
68,496
22,568
20,442
43,833
34,063
35,868
54,354
15,342
9,822
20,977
5724
4,513
9,023

Intra-BMC Cubic Feet by Zone and Weight Increment

Zone 3
339,802
316,618
227,271
215975
222,895
120,911

95,423
107,342

39,673

58,268

60,386

45,828

35,883

58,546

35,009

18,280

16,861

19,060

19,226

19,718

16,873

21,312

10,920

8,369
8,812
12,801
23,447
3,596
9,147
33,159
5,298
12,019
4578
2,626
5339
8,189
9,781
5,059
9,313
952
32,338
15,818
3,351
1,712
7.459
2.257
1,312
1,261
3,584

Zone 4
45791
66,444
48,937
28,070
22,767
27,937
28,962
12,750
15,665
15,926
1,733
9,546
6,083
1,893
6,427
5215
3,291
3,850
6,714
869
2,559
2025
2,604
1,826
19,760
917
75
3,586
182
878
15,724
7,036
0

0

80

392

a5
1,068
43
23,215
55

w
oﬁooooo%

Zone 5
3,253
30
2,146
177
2,768
363
1,849
o]

287
115

O OO0 0O00OCOO0ODO0ODDOOO

Zone 6

Zone 7

Zone 8
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Total
4,049 492
3,517,246
2,660,903
1,882,235
1,430,243
1,161,561

783,586
720,648
630,386
632,245
645,555
434,809
290,342
348,083
215,305
287,070
208,729
218,303
253,511
122, 487
169,317
132,208
124,362
169,339
211,071
99,482
125,084
71,673
146,429
118,355
103,778
69,603
72,035
72,240
47 030
80,580
79,439
29,633
41,184
68,760
67,105
55,683
58,088
17,968
18,006
23,430
7.565
6,625
13,769
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Parcel Post Cubic Foot and Cubic Foot Mile Input Data
Intra-BMC Cubic Feet by Zone and Weight Increment {Continued)

LBS Local Zones1&2
51 1,242 19,620
52 2,228 15,358
53 3,015 6,432
54 473 7,606
55 364 7,354
56 209 2,465
57 1] 11,476
58 592 2,326
59 341 12,203
60 0 987
61 0 1,858
62 591 3.491
63 174 1,642
64 4] 758
65 192 35,064
66 0 1,381
67 0 484
68 [} 4,345
69 119 19,342
70 4] 2,359

Total 1,460,249 18,685,824

All data are calculated by multiplying the number of pieces in each rate cell (Mayes WP | A_ at 8-13) by the comesponding

Zone 3
2,406
9,839
3,182
1,734
1,383
2,643

1,041
817
588

0

3,240

2,383,554

Zone 4

OO0 O000CO0O0D0O00D000DO

482 631

estimated cubic feet per piece for intra-BMC parcels (Exhibit USPS 16B).

N
=]
3
o
]

00000000000 O0ODO0DO0OO0COCOO0

20,861

Zone 6

Zone 7
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Zone B Total
23,268
27,426
51.098

9,813
9,102
5342
11,476
2,918
12,544
987
2,428
4523
1,816
758
35,256

- 2,422

1,301
4933
19,461
5,599

0 23,033,118



LBS

O o~ b WN

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
298
30
31
32

33
34
35
36
37
38
39

4D
41
42
43
44
45
46
47
48
49
50

All data are calculated by multiplying the number of pieces in each rate cell (Mayes WP | A. at 8-13) by the corresponding
estimated cubic feet per piece for intra-BMC parcels (Exhibit USPS 16B).

Parcel Post Cubic Foot and Cubic Foot Mile input Data

Local Zones1 &2
421,207
384,923
320,355
208,392
180,164
128,438
152,595

84 457
99,724
58,778
106,571
47770
78,818
55,406
33,648
18,717
30,366
22,748
9.851
28,202
21,433
19,984
7.078
11,581
9,021
24736
4,341
2,342
4,419
1,925
10,347
1,669
1,071
9,674
12,992
6,495
10,291
9,225
3,776
0

905

0

39
3,052
423
340
702

0

35

inter-BMC Cubic Feet by Zone and Weight iIncrement

Zone 3
807,413
795,070
664,299
437,374
404 420
330,121
231,395
173,599
183,777
143,598
151,703
108,179
372,523

57.137

62,171

30,965

49 198
118,697

94,116

47 744

70,316

16,301

45123

21,075

358412

11,499

14,341

26,310

14,130

10,319

3,819
4,145
10.817
6,102
809
13,684
1,167
4,135
4242
9,950
6.804
2,596
0
2,538
370

4]

0

486
786

Zone 4
1,160,724
1,318,551
1,097,568

725,096
567,783
522,630
484 291
325,508
258,681
225,829
245703
191,182
129,870
126,477

130,464

93,431
50,784
63,322
330,848
80,469
57 606
64,094
33,666
33,259
18,264
42 052
77,054
26,316
10,069
17.868
38,966
27,785
38,811
13,452
29,722
17.868
14,236
14,443
29,607
28,629
32,923
5,871
5,040
10,226
1,872
0
23,566
6,535
4,787

Zone 5
882,354
1,198,428
762,717
612,559
571,059
572,128
384 270
309,226
228,861
209,885
240,582
231,140
200,164
167,054
102,450
78,997
121,693
89,281
68,009
102,381
72,888
97,048
83,707
56,976
81,096
44 508
36,892
33,751
56,271
30,189
16,423
46,054
16,818
17,573
18,308
18,319
22 031
13,742
51,828
19,973
13,247
12,493
11,533
1,156
5778
7,335
16,243
14,052
1,429

Zone 6
498,567
401,252
291,063
273,780
219,197
201,882
195,454
154,000
111,414
134,623
113,810
107,877

73,205

94,934

57,033

71,551
140,340

32475

23,852

50,486
108,470

75,294

21,561

29,1686

15,324

13.074

15,543

12,920

22 457

25,360

22,821

37.835

14,298

8,697

10,046

16,856

16,382

5,124
2,313
17,319
5,407
12,167
9,464
3,673
7.601
571
15,125
1,443
1,498

Zone 7
253,174
265,528
217,747
172,404

98,957

83,600

93,480

89,002

66,595

60,630

44,750

63,866

42 268

37.256

27,482

51,267

40,137

34,154

27,879

28,250

20,684

31,843

27,383

15,741

22 405

12,954

19,710

33,648

25,058

12,077

27,157

20,926

15,219

21,546

1,767
17,893
2,620
6,007
4623
4,473
5,355
2,522
1,557
18,414
2,842
1,826
982
12,273
2,600

USPS-T-16
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Zone 3 Total
494 084 4517,521
453,166 4,816,918
321,165 3,674,914
250107 2679.712
158,571 2,201,150
120,123 1,958,924
893,225 1,634,750
72,878 1,208,680
46,263 995,315
59,581 892,925
49,001 952,120
65,657 813,672
57,514 854,362
53,916 592,181
32,636 445 884
419,559 364,487
53,974 486,491
23,705 384,382
20,399 574,954
28,402 365,934
30,284 381,683
31,819 336,382
28,811 247,329
24,812 192,609
24,376 208,897
34,182 183,002
21,423 189,305
30,929 166,217
29,654 162,058
228637 120,375
20,636 140,169
27,432 165,945
21,318 118,351
20633 97,676
10,131 83,776
17,559 108,673
39,371 106,098
13,782 66,458
7,367 103,756
19,944 100,328
28,849 93,490
7.002 42 651
9,278 36912
10,298 49,357
5,692 24,579
6,581 16,652
28,923 85,542
5,417 40,206
7.000 18.444



o~

LBS
51
52
53
5
57
59
61
62
63
65
67

69
70

Total

o

All data are calculated by multiplying the number of pieces in each rate call (Mayes WP L A. at 8-13) by the comespanding
estimated cubic feet per piece for intra-BMC parcals (Exhibit USPS 16B).

Parcel Post Cubic Foot and Cubic Foot Mile Input Data
Inter-BMC Cubic Feet by Zone and Weight increment (Continued)

Zones 1 &2
0

0

1]

47

Local

0 2.661,211

Zone 3
871
24611
1,930
5134
345

0
0
0
0
0
0

5,641,102

Zone 4
4,244
4371
1,956

700
379
2,397
78
5,327
1,246
3,185
B&7
1,726

n
OOQOQG§

2,476

8.885,254

Zone 5 Zone 6
9512 0
1.577 ar
1,875 400

23,542 3,193
3,421 0
7.569 1,551

358 1,473
v] 0
1,300 6,323
2,354 1,927
0 4,899
3,428 1,579
891 412

0 0

217 1,590

0 415
1,071 0
0 o]

459 606
332 0

8,108,805 3.81

9,149

Zone 7
1,652
4,144

684
1,188
823
1,799
0

576
736
433
1,345
0

726
3.825
0
1,056
536
562

0

0

2210617
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Zone 8 Total
15,587 31,867
5,196 39,937
4274 11,118
3,621 37,426
1,573 6,542
10,588 23,9840
1,365 3,466
1,419 8,553
9,262 18,867
1,157 9413
8,764 18,146
988 8,127
3,291 9,278
€95 4. 520
1,596 14,670
—-2,316 3,788
4277 5,884
607 1.169
547 1,611
2,018 4,826

3,140,208 34,466,346



LBS

OO0~ A WK

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
a3
34
35
36
37
3B
39
40
41
42
43
44
45
45
47
48
439
50

All data are calculated by multiplying the number of pieces in each rate cell (Mayes WP | A. at 8-13) by the corresponding

Local

Parcel Post Cubic Foot and Cubic Foot Mile input Data

Zones 1 &2
8,662.407
13,671,876
11,425,249
8,712,360
6,807,020
5,936,723
4,517,369
3,370,170
2,532,243
2,277,740
1,828,739
1,658,235
1,198,290
961,037
807,697
609,257
554,337
496 A77
621,171
547,613
598,860
605,229
420,007
384,223
467,787
143,068
134,318
162,448
68,665
221,928
161,487
342274
104,252
66,611
52,825
87.420
38,526
64,043
50,401
116,923
81,824
85,613
278,863
37.859
91,735
149,523
84,923
139,988
43,531

DBMC Cubic Feet by Zone and Weight Increment

Zone 3
1,315,546
2,582,315
1,798,000
1,360,927
1,216,037
978,995
686,612
512,358
356,568
277,356
335,994
366,013
85,106
213,127
125,432
126,993
131,452
134,318
127,632
214,604
74,204
36,133
184,659
39,287
21,395
90,091
56,467
16,216
12,115
55,550
35,683
630
17,008
20,174
941
33,611
26,615
10,179
7,029
3,777
399
11,729
15,186

708

83,928

26,789

62,436

4,401

10,757

Zone 4 Zone 5

248,197
358,137
250,580
225,032
133,441
239,647
165,051
50,554
63,153
65,330
50,590
12,228
35,996
26,691
21,131
24,810
59,850
35,651
5,839
14,869
7.365
21,842
19,208
3,592
1,134
21,228
1,175
3,861

0

909

10,220

estimated cubic feet per piece for intra-BMC parcels (Exhibit USPS 16B).

N
8

OO0 0000000000000 00O00O0COOO0OO0O00D00000CO0ODTOD

140
2,713
850
261
977

0

295
1.428
0

o

3

Zone &

2one 7

Zone 8
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Total
10,226,290
16,616,041
13,474,780
10,298,581

8.157,475
7.155,365
-5,369,328
3,934,510
2,951,964
2,620,426
2,216,079
2,036 476
1,319,391
1,203,081
954 261
761,080
745,639
666,446
754,642
777,085
680,428
663,203
623,874
427,102
490,315
254 387
191,959
182,525
80,781
278,387
197,170
342,904
121,301
86,785
78,213
121,031
89,281
77,519
57,821
120,701
82,223
105,733
315,633
63,764
175,664
176,312
147,359
144,399
64,508
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Parcel Post Cubic Foot and Cubic Foot Mile Input Data
DBMC Cubic Feet by Zone and Weight Increment (Continued}

LBs local Zones1&2 Zone 3 Zone 4 Zone S Zone & Zone 7 Zone 8 Total
51 138,225 23,527 0 0 162,752
52 52,553 0 0 0 52,553
53 33,220 4,259 ) 0 37,479
54 25,370 24,365 5,938 0 55,673
55 51,954 21,017 26,928 0 99,900
56 11,963 57,366 0 0 69,329
57 11,398 399 0 0 11,798
58 5,505 401 o] o 5,906
59 15,537 0 0 0 15,537
60 14,431 0 0 0 14,431
61 59,205 7,174 0 0 66,379
62 28,866 190 12,044 o] 41,100
63 7410 21,091 0 0 28,500
64 40,811 0 0 0 40,811
85 21,348 892 0 0 22,240
66 0 0 0 0 - 0
67 0] o] 0 0 0
68 0 7,786 0 0 7,786
69 o] 0] c o ]
70 0 17,539 0 0 47,539

. Total o 83,000,009 14,089,492 2,330,668 8,746 0 0 0 99429915

All data are caiculated by muttiplying the number of pieces in each rate cell (Mayes WP |.A. at 8-13) by the comesponding
estimated cubic feet per piecs for intra-BMC parcets (Exhibit USPS 168).
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Parcel Post Cubic Foot and Cubic Foot Mile Input Data

Summary of Cubic Feet and Cubic Foot Miles by Rate Category and Zone
TY98 Cubic Feet by Zone

(1] {2] (3] [4]
Zone inter-BMC Intra-BMC DBMC Total
Local 0 1,450,249 0 1,460,248
1-2 2,661,211 18,685,824 83,000,009 104,347,043
3 5,641,102 2,383,554 14,089,492 22114,149
4 8,885,254 482,631 2,330,668 11,698,554
5 8,108,805 20,861 9,746 8,138,412
6 3,819,148 0 0 3,819,149
7 2,210,617 0] 0 2,210,617
8 3,140,208 0 0 3,140,208
Tofal 34,466,346 23,033,118 89,429 915 156,929,379
Total excluding local 21,572,869
FY96 Cubic Foot Miles by Zone

[5] [6] 7] [8]
Zone Inter-BMC Intra-BMC DBMC Total
Local 0 0 0 0
1-2 276,755,600 841,369,000 3,243,988,990 4,362 113,590
3 1,543,791,760 529,488 250 2,268,014 880 4,341,294 890
4 4,824,129,550 206,061,460 759,160,840 5,889,351,850
5 7.849,611,410 17,915,540 5,724,540 7.873.251.490
6 5,701,197.000 0 0 5.701,197,000
7 4727 315,130 0 0 4,727,315,130
8 8,377,045,930 0 0 8,377,045,930
Total 33,399,846,380 1,594,834,250 6,276,889,250 41,271,569,880
DSCF Cubic Foot Calculations

9] [10] [11]
Zone Total DBMC Cubic Feet DSCF Cubic Feet Regular DBMC Cubic Feet
Local 0 0 0
1-2 83,000,009 7,066,584 75,933,425
3 14,089,492 0 14,089,492
4 2,330,668 0 2,330,668
5 9,746 0 9.746
6 o )] 0
7 0 0 o
8 0 0 0
Total 99,429,915 7,066,584 92,363,332

Column {1): Appendix ii, page 6, total cubic feet for each zone,
Column [2]: Appendix Il, page 4, total cubic feet for each zone.
Column [3]: Appendix ll, page 8, total cubic feet for each zone,

Column [4): Column 1 + column 2 + cotumn 3.

Column [5); USPS LR-H-135.
Colurmnn [6]: USPS LR-H-135
Colurnn [7}: USPS LR-H-135

Column [8]: Column 5 + column 6 + colomn 7.

Column [8); Column 3,

Column [10]: Appendix |, page 13, row 14, multiplied by total DBMC cubic feet.

Cotumn [11]: Column 9 - column 10,
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Parcel Post Transportation Costs by Rate Category

Pages 1-5:
Page 6:
Page 7:
Page 8:
Page 9:

and Zone

Description of Appendix

Calculation of Inter-BMC Costs Per Cubic Foot by Zone
Calculation of Intra-BMC Costs Per Cubic Foot by Zone
Calculation of DBMC and DSCF Costs Per Cubic Foot by Zone
Calculation of DDU Avoided Costs Per Cubic Foot
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l. INTRODUCTION

The purpose of Appendix Il of this testimony is to show how transportation cost
per cubic foot estimates by zone are developed for each parcel post rate category.
First, the total costs by function for each rate category from Appendix | are distributed to
zone. Next, the costs in each zone are divided by the cubic feet per zone from
Appendix |l to calculate unit costs. Unit transportation cost estimates are developed for
inter-BMC, intra-BMC, DBMC entered at the destination BMC (normal DBMC), and
DBMC entered at the destination P&DC. Finally, an avoided transportation cost is
calculated for a new rate category of parcel post, parcel post entered at the destination
delivery unit (DDU). The results (;f this appendix, transportation cost per cubic foot by

zone for each rate category, are also shown in Exhibit USPS-16A.
H. INTER-BMC TRANSPORTATION COSTS

Page 6 of this appendix shows how cost per cubic foot estimates by zone are
developed for inter-BMC parcels. First, the total transportation costs incurred by inter-
BMC parcels are listed by function: local, intermediate, and long distance. As was
discussed earlier in this testimony (pages 3-10), each of the functional cost pools is
further categorized as being GCD related or non-GCD related. Again, as was
discussed earlier (pages 6-10 of this testimony), all iocal costs incurred by inter-BMC
parcel post are not related to GCD, all intermediate costs are not related to GCD, and
the majority of long distance costs are related to GCD."

Next, the four pools of inter-BMC cost (local, intermediate, long distance -
distance related, and long distance - non-distance related), shown in rows 1 through 4
of page 6, are distributed to zones. For each cost pool that is not related to GCD, costs

are distributed to zones based on the percentage of inter-BMC cubic feet in each zone

T As explained in Appendix |, page 4, the commercial air terrminal handling, network air, and western air
cost elements of long distance transportation costs are the only elements treated as non-distance related.
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Page 2 of &
(calculated using data from Appendix II). For each cost pool that is related to GCD, the
costs are distributed to zones based on the percentage of inter-BMC cubic foot miles in
each zone (again, caiculated using Appendix Il data). Columns 1 and 2 show the
percentage of inter-BMC cubic feet and cubic foot miles in each zone respectively.
Columns 3 through 6 show the distribution of each cost pool to zone and are calculated
by muitiplying one of the four cost pools by column 1 or column 2, depending on
distance relation.

Inter-BMC costs per cubic foot by zone are calculated for each cost pool simply
by dividing the total costs in each zone (columns 3 through 6) by the total number of
cubic feet in each zone. The unit costs by cost pool and zone are shown in columns 7
through 10. Each of the unit cosis for a particular zone are then added to develop a
total inter-BMC unit cost for each zone. These total unit costs are shown in column 11
and are simply the sum of columns 7 through 10. Finally, a check is made to ensure
that total unit costs are calcuiated such that they recover total inter-BMC costs from row
5. The total unit costs by zone are multiplied by the total cubic feet in each zone. This
result is shown in column 12. As expected, the sum of column 12 across all zones was

equal to the total inter-BMC costs which are distributed to zone (row 5).
. INTRA-BMC TRANSPORTATION COSTS

Intra-BMC unit transportation costs by zone are calculated in a slightly different
manner than inter-BMC unit costs. Because the transportation pattern of intra-BMC
parcel post differs significantly depending on whether the piece is in the local zone or in
other zones, a distinction is made for local zone intra-BMC. First, the cubic feet in the
local zone and the cubic feet in all other zones are listed separately in column 1 of page
7. The cubic foot estimates come from Appendix II. Next, column 2 lists the average
number of local and intermediate transportation legs traveled by the two different types
of intra-BMC parcel post. Local zone parcels travel an average of one local and

intermediate leg of transportation based on the assumption that half of the local zone
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parcels are held out at the origin post office. Intra-BMC parcels in non-local zones will
travel an average of two local and intermediate legs. Cubic feet are multiplied by
average number of legs to yield an estimate of average cubic foot iegs traveled by
parcels in the local and non-local zones. Based on the percent of cubic foot legs
traveled by local and non-local zone parcels (column 4), the local and intermediate
transportation costs are divided between focal and non-local zone parcels. One
additional adjustment is made to the local transportation costs. A certain portion of
local transportation costs will be incurred by local zone parcels even if they are held out
at the AO. This portion reflects transportation that is incurred below the level of the AO
(intra-city and box route transportation). This cost (row 5) is allocated to both focal and
non-iocal zone intra-BMC parcels-. _

Unit costs by zone for intra-BMC parcel post are calculated as follows. Local
costs for local zone intra-BMC parcels are calculated by dividing the local transportation
costs incurred by local zone parcels by the number of local zone cubic feet. Then the
intra-city and box route unit costs are added. Non-local zone unit costs are calculated
by dividing the local transportation costs incurred by non-local zone parcels by the
number of non-local zone cubic feet. Again the unit cost for intra-city and box route
transportation is added. Intermediate costs for local zone parcels are calculated by
dividing the intermediate costs incurred by local zone parcels by the number of local
zone cubic feet. Similarly, the intermediate costs for non-local zone parcels are
intermediate transportation costs incurred by non-local zone parcels divided by the
number of non-local cubic feet. Column 9 shows the total unit transportation costs for
each zone of intra-BMC parcel post. Finally, the total intra-BMC unit costs by zone are
reconciled to total intra-BMC transportation costs. This reconciliation is accomplished
by multiplying the total intra-BMC unit costs by total intra-BMC cubic feet by zone. As

expected, the sum of column 10 is equal to total intra-BMC transporiation costs (row 4).
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IV. DBMC TRANSPORTATION COSTS

DBMC unit transportation costs by zone are calculated in a similar manner as
inter-BMC unit transportation costs. First, total DBMC transportation costs by function
are listed (rows 1 and 2 on page 8). Next, the local costs are distributed to zone based
on the percentage of total DBMC cubic feet in each zone because DBMC local costs
are non-distance related.? Local costs are distributed based on total DBMC cubic feet
also because the local leg is incurred by all DBMC parcels (those entered at the DBMC
and those entered at the destination P&DC). The percentage of DBMC cubic feet by
zone is shown in column 1 and tpe resulting local costs by zone are shown in column 3.
The intermediate costs are distributed to zone based on the percentage of DBMC cubic
foot miles in each zone because DBMC intermediate costs are distance related.®* The
percentage of DBMC cubic foot miles in each zone is shown in column 2 and the
resulting intermediate costs by zone are shown in column 4.

Local unit costs are calculated by dividing the costs shown in column 3 by total
DBMC cubic feet by zone. These local unit costs represent the local costs incurred by
DBMC entered at a destination BMC as well as all of the transportation costs incurred
by DBMC entered at a destination P&DC. intermediate unit costs are only incurred by
DBMC entered at a BMC; therefore, they are calculated by dividing the costs in column
4 by regular DBMC cubic feet by zone. Regular DBMC unit transportation costs
(column 7) and destination P&DC entered DBMC transportation costs (column 5) are
reconciled to total DBMC transportation costs (row 3) in the following manner. Regular
DBMC unit costs were multiplied by regular DBMC cubic feet in each zone and
destination P&DC entered DBMC unit costs were multiplied by destination P&DC
entered DBMC cubic feet. Column 8 shows the sum of the unit costs multiplied by

cubic feet. As expected, the sum of column 8 is equal to row 3.

2 See pages 4-11 of this testimony for a discussion of the relationship between cost pools and GCD
distance for each rate category of parcel post.
® Ibid.
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V. DDU TRANSPORTATION COST AVOIDANCE

Parcel post entered at the destination delivery unit can be expected to avoid all
but a smali portion of purchased transportation costs. At most, DDU parcel post will
incur the same purchased transportation costs as DMBC entered at the destination
P&DC. The purchased transportation costs associated with DBMC entered at the
destination P&DC have three components: postal owned vehicle service, intra-SCF
highway transportation, and inland water. Using information from witness Bradley's
testimony (USPS-T-13), it is possible to identify certain portions of local transportation
costs which would be avoided by .DDU parcel post. Specifically, Exhibit USPS-13B
contains a breakdown of intra-SCF highway transportation costs into its component
parts by contract. The intra-SCF highway transportation account includes the following
types of contracts: intra-SCF van, intra-SCF trailer, intra-city, and box route.

Of the four components of intra-SCF highway transportation listed above, two will
be avoided by DDU parcel post: intra-SCF van and intra-SCF trailer contracts. These
two types of contracts are primarily for transportation between P&DCs and AOs. Intra-
city and box route contracts often account for transportation below the level of the
delivery unit and therefore are not included in the avoided cost calculation.

Using the intra-SCF highway transportation cost breakdown, the percentage of
intra-SCF costs potentiaily avoided by DDU parcel post in the base year is calculated.
This percentage is applied to test year local parcel post highway transportation and
postal owned vehicle costs to yield the DDU avoided transportation costs. All of the

calculations described above are shown on page 9 of this appendix.
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Parcel Post Transportation Costs By Rate Category and Zone
Calculation of Inter-BMC Transportation Costs per Cubic Foot by Zone

inter-BMC parcel transportation costs by function and distance relation
Local costs incurred by inter-BMC parcels (non-distance related)
Intermediate costs incurred by inter-BMC parceis (non-distance related)
Long distance costs incurred by inter-BMC parcels (distance related)
Long distance costs incurred by inter-BMC parcels (non-distance related)
Total inter-BMC parcel costs

Zone
Local
i-2

O N

Total

Total

{11
Percentage of
inter-BMC cubic
feet
0.00%
7.72%
16.37%
25.78%
23.53%
11.08%
6.41%
9.11%
100.00%

[7]
Local
unit costs
($/CF)
N/A
$0.7815
$0.7815
$0.7815
$0.7815
$0.7815
$0.7815
$0.7815

{2)
Percentage of
inter-BMC cubic
foot miles
0.00%
0.83%
4.62%
14.74%
23.50%
17.07%
14.15%
25.08%
100.00%

(8}
Intermediate
unit costs
($/CF)
N/A
$0.9361
$0.8361
$0.9361
$0.9361
$0.8361
$0.9361
$0.9361

Row 1/: Appendix [, page 13, row 20.
Row 2/. Appendix |, page 13, row 20.
Row 3/: Appendix |, page 12, row 13.
Row 4/: Appendix [, page 12, row 14,
Row & Row 1+row 2+ row 3 + row 4,
Appendix Il, page 9, column 1, inter~BMC cubic feet in the given zone divided by total inter-BMC cubic feet.
Appendix If, page 9, column 5, inter-BMC cubic foot miles in the given zone divided by total inter-BMC cubic: foot miles.

Column [1]:
Column [2}:
Column [3]:
Columnn [4]:
Column [5]:
Column [6]:
Column {7}
Column [8]:
Column [9):

Row 1 * column 1.
Row 2 * column 1.
Row 3 * column 2.
Row 4 * column 1.

[3]

Local costs
(000)
$0
$2,080
$4.408
$6,943
$6.337
$2,985
$1,728
$2.454
$26,934

(s}
Long distance -
DR unit costs
{$/CF)
N/A
$0.2759
$0.7261
$1.4704
$2.5684
$3.9607
$5.6738
$7.077S

f4)

intermediate
costs (000)
$0

$2.491
$5,281
$8.317
$7,590
$3,575
$2,069
$2,939
$32,263

[10]
Long distance -
NDR unit costs
{$/CF)
N/A
$0.0623
$0.0623
$0.0623
$0.0623
$0.0623
$0.0823
$0.0623

Column 3 * 1000 / Appendix il, page 9, column 1 {inter-BMC cubic feet by zone).
Column 4 * 1000 / Appendix Il, page 9, column 1 (inter-BMC cubic feet by zone).
Column 5 * 1000 / Appendix |, page 9, column 1 {inter-BMC cubic feet by zone).
Column [10): Colurnn 6 * 1000 / Appendix i, page 9, column 1 (inter-BMC cubic feet by zone).
Column (11]: Column 7 + column 8 + column 9 + column 10,
Column [12]: Column 11 * Appendix I, page 9, column 1 (inter-BMC cubic feet by zone).
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$26,934 v/
$32263
$88,617 ¥

52,148 &/

(sl
Long distance
costs - DR
{000)
30
$734
34.096
$13,065
$20,827
$15,127
$12,543
$22,226
$88,617

{11]
Total
unit costs
($/CF)
N/A
$2.00558
$2.5060
$3.2502
$4.3483
$5.7406
$7.4536
$8.8578

$149,962 5/

(€]

Long distance

costs - NDR
(000)
$0
$166
$352
$554
$505
$238
$138
$196
$2,148

f12]
Reconcile to
total costs
(000)
N/A
$5,471
$14,136
$28,879
$35,259
$21,924
$16.477
$27,815
$149,962




Parcel Post Transportation Costs By Rate Category and Zone
Caiculation of Intra-BMC Rated Parcel Costs per Cubic Foot by Zone

Intra-BMC parcel transportation costs by function and distance relation

Local costs incurred by intra-BMC parcels (non-distance related)
Intermediate costs incurred by intra-BMC parcels (non-distance related)
Long distance costs incurred by intra-BMC parcels

Total intra-BMC parcel coats

[

[2]

Average Local /

Cubic feet
Local zone 1,460,249
Nor-ocal zone 21,572,869

Intra-city / box route adjustment 5/

Total 23,033,118
7
Local
unit costs
Zone ($/CF)
Local $0.4615
1-2 $0.7952
3 3$0.7952
4 $0.7952
5 $0.7952
6 N/A
7 N/A
g N/A
Total

Intermediate
Legs

1

2

[8]
Intermediate
unit costs
($/CF)
$0.4788
$0.9575
$0.9575
$0.9575
$0.9575
N/A
N/A
N/A

Row 1/. Appendix |, page 13, row 19.

Row 2/: Appendix |, page 13, row 19.

Row 3/: Appendix 1, page 13, row 13.

Row 4/: Row 1+ row 2 + row 3.

Row 5/1 Row 1 * Appendix lll, page 9, row 10.

Column [1): Appendix Il, page 9, column 2, intra-BMC cubic feet in the local zone and in all other zones.

B

Average Cubic
foot-legs
1,460,249

43,145,739

44,605,987

[9]
Total
unit costs
($/CF)
$0.9402
$1.7527
$1.7527
$1.7527
$1.7527
N/A
N/A
N/A

[4]

Percent
327%
96.73%

100.00%

[10]
Reconcile to
total costs
{000}
$1.373
$32,750
$4,178
$846
$37
N/A
N/A
N/A
$39,183

Transportation

USPS-T-16
Appendix Il
Page 7 of 9

$17,828 1/
$21,355 ¥

$0 3/
$39,183 4/

[6]

Intermediate
Transportation

Costs
$699
$20,656

$21,355

Column [2): Local zone legs reflect half of the local parcets being held out at the AQ. Nondocal zone legs reflect typical intra-BMC parcel.

Column [3]; Column 1 * column 2.

Column {4]: Percentage of cubic foot legs from column 3.

Column [5]): {Row 1 - row 5) ~ column 4,
Column [6]; Row 2 * column 4.

Column [7]: Local zone unit cost = (local zone costs from column 4 / local zone cubic feet from column 1) + row 5/ tota! cubic feet.

Non-local zone unit cost = (non-local zone costs from column 4 / nondocal zone cubic feet from column 1) + row 5 / total cubic feet,

Column [8]: Local zone unit cost = local zone costs from column 5 7 lecal zone cubic feet from column 1.
Non-local zone unit cost = non-local zone costs from column 5 / non-local zone cubic feet from column 1.

Column [8): Column 5 + column &.

Column [10}: Column 7 * Appendix il, page 9, column 2 (intra-BMC cubic feet by zone).

M

——
Y
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DBMC parcel transportation costs by distance relation
Local costs incurred by DBMC parcels (non-distance related)

Parcel Post Transportation Costs By Rate Category and Zone
Caiculation of DBMC Rated Parcel Costs per Cubic Foot by Zone

Intermediate costs incurred by DBMC parcels (distance related)
Long distance costs incurred by DBMC parcels
Total DBMC parcel costs

Zone

Zone
Local
1-2

[« IR NI <) R4 TN N

Total

{1

Percentage of

DBMC cubic feet

0.00%
§3.48%
14.17%

2.34%

0.01%

0.00%

0.00%

0.00%

100.00%

)]
Local / DSCF
Unit Costs
($/CF)
N/A,
$0.3997
$0.3097
$0.3997
$0.3997
N/A
N/A
N/A

2]
Percentage of

DBMC cubic foot

miles
0.00%
51.68%
36.13%
12.08%
0.08%
0.00%
0.00%
0.00%
100.00%

[5]
Intermediate
Unit Costs
($/CF)
N/A
$0.3010
$1.1340
$2.2947
$4.1378
N/A
N/A
N/A

Row 1/ Appendix I, page 13, row 18.
Row 2. Appendix |, page 13, row 18.
Row 3. Appendix |, page 13, row 18,
Row 4/- Row 1 +row 2 + row 3.

Column [1]:
Column [2]:
Column [31:
© Column [4]:
Column [5]:
Column [6):
Column [7]:
Column [8):

(3]

Local costs
{000)

$0
$33,173
$5,631
$932

$4

$0

50

$0
$349,739

7
Total DBMC
Unit Costs
($/CF)
N/A
$0.7006
$1.5337
$2.6943
$4.5374
N/A
N/A
N/A

{4]

intermediate
costs (000)
$0

$22,853
$15978
$5,348

$40

%0

$0

$0

$44,219

[8]
Reconcile to
Total Costs
(000}
N/A
$56,026
$21,609
$6,280
$44
N/A
N/A
N/A
$83,959

Appendix Il, page 9, column 3, DBMC cubic feet in the given zone divided by total DBMC cubic feet.

Appendix Il, page 8, column 7, DBMC cubic foot miles in the given zone divided by total DBEMC cubic foot miles,
Row 1 * column 1,
Row 2 * column 2.
Column 3 / Appendix Ii, page 9. column 3 (DBMC cubic feet by zone).
Column 4 / Appendix Il, page 5, column 11 (regular DBMC cubic feet by zone).
Column 5 + column 6.
{Column 5 ~ Appendix !l, page 8, column 10) + (column 7 * Appendix ll, page 9, column 11).
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$39,739 v/
$44,219

$0 3/
$83,959 4/



Parce! Post Transportation Costs By Rate Category and Zone
Calculation of DDU Avoided Costs per Cubic Foot

Test year local parcel post transportation costs
Highway and POV

Water

Total

Total intra-SCF highway transportation costs by contract type
Intra-SCF vans

Intra-SCF trailers

Intra-city

Box-route

Total

Percentage of intra-SCF highway and POV costs avoided by DDU parcels
Percentage of iocal transportation costs avoided by DDU parcels
DSCF transportation cost per cubic foot ($/cf)

DSCF - DDU transportation cost difference {$/cf)

Row 1/ Appendix |, page 11, total local highway service costs.
Row 2/ Appendix |, page 11, total local dornestic water costs.
Row 3/; Row 1 + row 2

Row 4/: Exhibit USPS-13B.

Row 5. Exhibit USPS-12B,

Row &/: Exhibit USPS-13B.

Row 7/. Exhibit USPS-13B.

RowB/: Row4 +row 5+ row 6 +row7.

Row 9/: (Row 4 + row 5) / row 8,

Row 1G/; (Row 9 ™ row 1) / row 3.

Row 11/, Appendix |, page 8, column 5.

Row 12/ Row 10 " row 11,

USPS-T-16
Appendix Il
Page 9 of 9

$84.367
$134
$84,501

-k
-

[N

$190,832 4/
$83,552 5/
$16,298 g/
$37,419 7
$328,101 &/
B83.63% 9/
83.50% _1__0_1'
$0.3997 14/

$0.3337 1/
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Parcel Post Cube-Weight Relationship

Pages 14: Description of Cube-Weight Relationship Estimation
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I INTRODUCTION

The purpose of Appendix [V of this testimony is to show how the estimated cubic
feet per piece by weight increment {cube-weight relationships) are calculated for each
rate category of parcel post. Using data from USPS LR-H-135, showing the total cubic
feet and volume by weight increment for each rate category and the econometric model
described by the Commission in its R94-1 Decision,' the cubic feet per piece by weight
increment for each rate category were estimated using the weighted least squares

method of estimation.
Il.  INPUTS )

The only input data necessary to estimate the cube-weight relationship for each
rate category are the total cubic feet and total volume by each weight increment for
each rate category of parcel post. Again, the input data was obtained from USPS LR-
H-135. A complete listing of the input data can be found in USPS LR-H-176 at 8-10.
Using these data, several calculations are made to develop the variables that are used
in the estimation. Table IV-1 describes each of the variables in the input data sets and

their source:

TABLE V-1
CUBE-WEIGHT RELATIONSHIP INPUT VARIABLES

Variable Description Source
Name
LBS Weight increment. N/A.
CF Total cubic feet in the given | All data are from USPS LR-H-135.

weight increment.
PCS Total volume in the given All data are from USPS LR-H-135

weight increment. L
CFPERPC | Cubic feet per piece inthe g | CF / PCS.

iven weight increment.

' PRC Op., Docket No. R94-1, page V-116.
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LNLBS The natural log of the weight | LN(LBS).
increment.
LNLBS2 The natural log of the LN(LBS) .

weight increment, squared.

LNCFPPC | The natural log of cubic feet | LN(CFPERPC).
per piece.

All of the above data serve as inputs into the estimation of the cube-weight relationship
and are shown on pages 12 and 13 (inter-BMC), pages 18 and 19 (intra-BMC), and
pages 24 and 25 (DBMC) of USPS LR-H-176.

Il. ESTIMATION

As discussed in Section Il of this testimony, three separate cube-weight
relationships are estimated; one for each rate category of parcel post.? The model used
to estimate each relationship is the same as the model recommended by the
Commission in Docket No. R94-1. The model is a transiog model with the dependent
variable being LNCFPPC and the independent variables being LNLLBS and LNLBS2.

Thus the mode! has the form:

In(ef / pe,) = a + B|n(is, )] + [ n(tts, )| Q)

Where the “/” subscript represents the weight increment (2 through 70). Because the
dependent variable represents the average cubic feet per piece for a given weight

increment, “cf/pc” can be written as:

J=pcs,

2.,
of 1 pe, = (2)
pcs;

T

2 For a discussion of why three separate relationships were estimated, see USPS-T-16 at 12-14.
2 PRC Op., Docket No. R94-1, page V-116.
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Where “pcs;” is the total number of pieces in weight increment *7, “cf” is the number of
cubic feet for the “/" parcel in weight increment “7”. Therefore, the average cubic feet
per piece in weight increment “7" is the sum of the cubic feet of all the parcels in weight
increment “/" divided by the number of pieces in weight increment */".

When estimating a relationship where each observation of the dependent
variable represents an average of data (in this case pieces in each weight increment),
the proper estimation technique is a form of weighted least squares using volume {pcs)
as the weighting variable.®* For example, the average cubic feet per piece for a parcel in
the two-pound weight increment is determined by taking the average of millions of
parcels. The average cubic feet f)er piece for a parcel in the 70-pound weight
increment is the average of only thousands of parcels. The relative number of pieces
from which each average is calculated needs to be accounted for in the model.

Using weighted least squares is relatively straightforward. First, the regression
equation must be weighted using the appropriate variable. Then, ordinary least
squares (OLS) can be used to estimate the weighted model. In estimating the cube-
weight relationship in parcel post using weighted least squares, Equation 1 is

transformed to the following:

(cf/pc )JE a\/ﬁﬂb[ln ibs, ]\/st c[ln 1bs, ] pcs, (3)

The parameter estimates for the inter-BMC, intra-BMC, and DBMC regressions
are shown on pages 14, 20, and 26 of USPS LR-H-176 respeciively. In all three
relationships, all of the dependent variables, including the intercepts, were significant at

the 99 percent level.

* For a discussion of why weighted least squares is appropriate when dealing with pooled data, please see
J. Johnston, Econornetric Methods 293-296 (McGraw-Hili 1984).
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Pages 15-16, 21-22, and 27-28 of USPS LR-H-176 show the results of the inter-
BMC, intra-BMC, and DBMC regressions for all observations respectively. Pages 17,
23, and 39 of USPS LR-H-176 show a plot of the actual values of cubic feet per piece
by weight increment and the predicted values of cubic feet per piece by weight
increment for inter-BMC, intra-BMC and DBMC respectively.

Finally, pages 30-31 of USPS LR-H-176 show a summary of the estimated cubic
feet per piece for all three rate categories. The SAS program code and log file that
were used {o produce the estimates of the cube-weight relationships for each rate
category are included in pages 32-39 of USPS LR-H-176. All input data, programs, and
output are available on diskette in USPS LR-H-176.




