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OF
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AUTOBIOGRAPHICAL SKETCH



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

My work at Price Waterhouse has been devoted to serving the United States Postal Service and I am an affiliate of Price Waterhouse’s Center for Postal Consulting.  I 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, I have worked on various projects related to parcels and transportation.  I have been involved with studies of the calculation of parcel post transportation costs by zone for almost three years.

	Over the past three years, I 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, I observed transportation cost system (TRACS) tests, transportation operations, mail processing operations, and delivery operations.

	I received a bachelor’s degree in Economics from The College of William and Mary in 1994.

�I.	PURPOSE AND SCOPE OF TESTIMONY



	The purpose of this testimony is to develop per piece volume variable 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 (DDU).

	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. R90-1 and R94-1.  The second gives an overview of the entire methodology, and the appendices describe the development of the cost estimates in detail.



�II.	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

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 parcel post transportation costs to rate category and zone is the ability to separate transportation costs by rate category.  In Docket No. R90-1, 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 calculated by applying a discount to the average parcel post transportation costs.  This discount represented only the costs avoided between intra-BMC and DBMC.  

Since Docket No. R90-1, 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: local, 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 into the local, intermediate, or long distance cost pool.  These cost pools are described in more detail later in this testimony and in Appendix I.  Once transportation costs by function are calculated, each pool 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.  Clearly, 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. 



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 been 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 developed a non-distance related percentage for each mode of purchased transportation.�  Each percentage was calculated 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 related, all transportation cost accounts and components have been grouped into the following three categories, which are referred to hereafter as transportation functions:

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.

Intermediate:  Parcel post volume variable purchased transportation costs incurred in transporting parcel post pieces between facilities that are within the service area of a bulk mail 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 could 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 between the origin and destination P&DC of a particular parcel.�  Figure II-1 shows the travel pattern of a typical inter-BMC parcel.  The dotted line segment f represents the GCD.  All solid 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 transportation 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 II-1

INTER-BMC PARCEL TRANSPORTATION PATTERN

� EMBED Word.Picture.6  ���



	

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 II-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 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 I are categorized as non-distance related.  Although Figure II-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 existing 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 parcel 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 II-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 c).  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.  In other words, an increase in the long distance 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 recommended 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 II-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 destination BMC to destination P&DC.  Therefore, 2,700 (90 percent) of total 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 transportation 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 $900 per cubic foot  in zone 8 and $100 per cubic foot in zone 3 for intermediate transportation. 



FIGURE II-2

EXAMPLE OF PARCEL POST TRANSPORTATION COST ALLOCATION



�



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.



		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 II-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 parcel B will clearly affect the GCD distance (line f’).  



FIGURE II-3

COMPARISON OF TWO INTRA-BMC PARCEL TRANSPORTATION PATERNS

�



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 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 GCD for 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 II-4, 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 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 I 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 II-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 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 overall parcel post cube-weight relationship showed that a typical 10-pound parcel is 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.�



FIGURE II-5

ESTIMATED CUBE-WEIGHT RELATIONSHIPS BY RATE CATEGORY�

� EMBED Excel.Chart.5 \s ���



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 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 vehicle 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 postal owned vehicle costs are treated in the same manner as intra-SCF purchased transportation 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.



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 long distance surface transportation costs are treated as distance related, commercial air transportation is divided between distance related costs and non-distance related costs because 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 handling 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, unloading, and moving the mail.  As pointed out by the Commission in Docket No. R94-1�, 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.

�III.	DEVELOPMENT OF PARCEL POST UNIT TRANSPORTATION COST ESTIMATES



	This section of testimony outlines the methodology used to calculate unit transportation costs by rate category and zone for parcel post.  This section relies heavily on the discussions and analyses presented in Section II.  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 (i.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 II, i.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 I.  A summary of the results of this division is shown in Table III-1.�



TABLE III-1

DIVISION OF TEST YEAR TRANSPORTATION COSTS BY FUNCTION

(ALL COSTS IN THOUSANDS)

Mode�Local�Intermediate�Long distance�Total��Air�� =0 \# "$#,##0;($#,##0)" �$   0��� =5948 \# "$#,##0;($#,##0)" �$5,948��� =3279 \# "$#,##0;($#,##0)" �$3,279��� =SUM(LEFT) \# "$#,##0;($#,##0)" �$9,227���Highway�� =84367 \# "$#,##0;($#,##0)" �$84,367��� =85973 \# "$#,##0;($#,##0)" �$85,973��� =47802 \# "$#,##0;($#,##0)" �$47,802��� =SUM(LEFT) \# "$#,##0;($#,##0)" �$218,142���Rail�� =0 \# "$#,##0;($#,##0)" �$   0��� =137 \# "$#,##0;($#,##0)" �$ 137��� =39683 \# "$#,##0;($#,##0)" �$39,683��� =SUM(LEFT) \# "$#,##0;($#,##0)" �$39,820���Water�� =134 \# "$#,##0;($#,##0)" �$ 134��� =5780 \# "$#,##0;($#,##0)" �$5,780��� =0 \# "$#,##0;($#,##0)" �$   0��� =SUM(LEFT) \# "$#,##0;($#,##0)" �$5,914���Total�� =SUM(ABOVE) \# "$#,##0;($#,##0)" �$84,501��� =SUM(ABOVE) \# "$#,##0;($#,##0)" �$97,838��� =SUM(ABOVE) \# "$#,##0;($#,##0)" �$90,764��� =SUM(LEFT) \# "$#,##0;($#,##0)" �$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 intermediate 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 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 calculated in Appendix II 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, I 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 parcel 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 results of this division is shown in Table III-2.  The results shown in Table III-2 are developed in Appendix I of this testimony.



TABLE III-2

TEST YEAR PARCEL POST TRANSPORTATION COSTS BY RATE CATEGORY

(ALL COSTS IN THOUSANDS)

�Local�Intermediate�Long distance�Total��Inter-BMC�� =26934 \# "$#,##0;($#,##0)" �$26,934��� =32263 \# "$#,##0;($#,##0)" �$32,263��� =90765 \# "$#,##0;($#,##0)" �$90,765��� =SUM(LEFT) \# "$#,##0;($#,##0)" �$149,962���Intra-BMC�� =17828 \# "$#,##0;($#,##0)" �$17,828��� =21355 \# "$#,##0;($#,##0)" �$21,355��� =0 \# "$#,##0;($#,##0)" �$   0��� =SUM(LEFT) \# "$#,##0;($#,##0)" �$39,183���DBMC�� =39739 \# "$#,##0;($#,##0)" �$39,739��� =44219 \# "$#,##0;($#,##0)" �$44,219��� =0 \# "$#,##0;($#,##0)" �$   0��� =SUM(LEFT) \# "$#,##0;($#,##0)" �$83,958���Total�� =sum(above) \# "$#,##0;($#,##0)" �$84,501��� =sum(above) \# "$#,##0;($#,##0)" �$97,837��� =sum(above) \# "$#,##0;($#,##0)" �$90,765��� =SUM(above) \# "$#,##0;($#,##0)" �$273,103���	

B.	ESTIMATION OF PARCEL POST CUBE-WEIGHT RELATIONSHIPS



Before calculating unit costs from the cost pools 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 corresponding 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. R94-1.�  It is a translog model that can be described as follows:

�			    (1)

Where “cf/pc” is the average cubic feet per piece for each weight increment and “lbs” is the corresponding weight increment.



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 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 all three tests, the null 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 calculating unit transportation costs by zone for each rate category of parcel post.  Specifically, the number of cubic feet and cubic foot miles by zone for each rate category are needed to accomplish the following tasks:

divide functional transportation costs among rate categories (as described above),

distribute rate category costs to zones, and

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 I.A.).  Every piece volume taken from Ms. Mayes is multiplied by the corresponding estimate 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 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 II.



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 calculated from the total cubic feet and total cubic foot miles by zone and rate category developed in Appendix II.

	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 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 III.  The resulting unit cost estimates by zone and rate category are listed in Table III-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, to 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 III.



TABLE III-3

TEST YEAR UNIT TRANSPORTATION COSTS

(ALL FIGURES ARE IN DOLLARS PER CUBIC FOOT)

�Inter-BMC�Intra-BMC�DBMC

(Non-DSCF)�DBMC 

(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��

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



� “In the determination of postal zones, the earth is considered to be divided into units of area thirty minutes square, identical with a quarter 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.

� 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.



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



� Exceptions include the small portion of parcel post transportation costs in commercial air terminal handling, network air, and western 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).

� Ibid.

� This is consistent with the Commission’s treatment of DBMC transportation costs that have been classified as intermediate in this testimony.  See Docket No. R94-1, PRC LR-11 at 35 (highway, rail, and water), 38 (air).



� The data used to plot the graph in Figure II-5 are from USPS LR-H-176 at 30-31.

� In Docket No. R94-1, one cube-weight relationship for all parcel post was estimated (PRC Op., Docket No. R94-1, page V-116).

� See Docket No. R90-1, Exhibit USPS-T-12G at 1. 

� PRC Op., Docket R94-1, pages III-54-56.

� A detailed description of how each of the transportation cost accounts is classified is provided in Appendix I 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).

� DMCS (( 322.15 (intra-BMC) and 322.14 (DBMC).

� PRC Op., Docket No. R94-1, page V-116.

� J. Johnston, Econometric Methods 293-296 (McGraw-Hill 1984).

� William H. Greene, Econometric Analysis 218 (Macmillan Publishing Company 1990).
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