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BIOGRAPHY

My name is Kevin Neels. I am a vice president at the economics consulting firm of Charles River Associates, where I direct that firm’s transportation practice. I have directed and participated in numerous research projects and consulting engagements dealing with a variety of issues in transportation economics. The aviation sector has been a particular focus of my work, and I have played key roles in a variety of projects dealing with air cargo market structure, airline pricing strategy, airline industry competitive structure, airport operations and finance, and passenger travel behavior. I have also addressed topics relating to pipelines, automobile manufacturing and distribution, and urban transportation.


On a number of occasions I have been asked to offer expert testimony in legal and regulatory proceedings. In many instances, my testimony has involved calculation of the proper measure of damages. These calculations have required extensive empirical investigations of business sales, revenues, and costs, with a particular emphasis on establishing the extent to which costs vary with changes in sales and production volumes. Often my work has involved the application of econometric analysis techniques. I have played a major role in estimating damages arising from antitrust violations, patent infringement, misappropriation of trade secrets, price-fixing, and contract violations. My testimony has addressed a number of different industries, including pharmaceuticals, medical devices, commercial aviation, durable consumer products, crude oil production and refining, and automobile manufacturing and sales.


In Docket No. R97-1, I offered testimony on behalf of United Parcel Service on the Postal Service’s econometric study of the volume variability of mail-processing costs.  I am also submitting testimony on that subject in this proceeding.


A copy of my resume is included as Appendix A.

PURPOSE OF MY TESTIMONY

I have been asked to review the Postal Service’s treatment of its dedicated air network costs.  I have also been asked to review the TRACS system used to distribute purchased transportation costs.  In so doing, I have reviewed the testimony of Postal Service Witnesses Pickett (USPS-T-19), Xie (USPS-T-1), and Bradley (USPS-T-18 and USPS-T-22), as well as past Commission rulings on these subjects.


I conclude that the Commission should reject the Postal Service’s allocation of all network premium costs to Express Mail and should instead allocate those premium costs to both Express Mail and Priority Mail.  I also conclude that the TRACS distribution keys currently used should be modified to assign the costs of empty space in purchased highway transportation to the mail that creates the need for that capacity.  Finally, I point out certain shortcomings in the TRACS system and suggest ways in which the distribution of purchased transportation costs can be improved for use in future postal rate proceedings.  

THE RESPONSIBILITY FOR NETWORK AIR
PREMIUM COSTS SHOULD BE SHARED
   BY EXPRESS MAIL AND PRIORITY MAIL.   


The Postal Service operates three dedicated air networks devoted solely to the transportation of mail.
 The Eagle network is a hub and spoke operation based in Indianapolis, Indiana, which connects approximately forty cities either directly or indirectly.  Response of United States Postal Service to Interrogatory UPS/USPS-T1-17.  The Western network is a hub and spoke operation based on the West Coast which connects approximately a dozen cities either directly or indirectly.  Id.  Both of these networks operate year-round.  In addition, during the Christmas season, the Postal Service operates a special Christmas network to handle the high volumes of expedited mail tendered during that time period.


The costing procedures for these dedicated air networks impute to each pound-mile of mail carried on them a cost equal to what it would have cost to transport the mail through the commercial air system.  USPS-T-19, p. 1 (Pickett).  These imputed costs fall far short of what it actually costs to operate these networks.  The difference between the actual cost of each network and the imputed “commercial air equivalent” is referred to as the “network premium.”  Id.  The Postal Service incurs the network premium in order to achieve the greater service reliability and quicker turnaround time that the dedicated air networks provide compared to the commercial system.  Under the Postal Service’s Base Year estimates for the Eagle and Western networks, the network premium cost is $124.7 million, out of total network costs of $208.2 million.  USPS-LR-I-57, p. 1.


In Docket No. R97-1, the Commission attributed these dedicated air network premium costs solely to Express Mail.  PRC Op., pp. 221-22.  That attribution was based upon Postal Service Witness Takis’ statement that if Express Mail were eliminated, the Eagle network would be shut down and the Priority Mail and First Class Mail moving on that network would be diverted onto commercial flights with no degradation in service quality.  Docket No. R97-1, USPS-T-41, p. 12.  In adopting the Postal Service’s position, the Commission broke with its prior practice, under which the Commission had attributed the premium jointly to Express Mail and Priority Mail.


The Postal Service’s justification in this case for the attribution of the entire dedicated air network premium solely to Express Mail is vague at best.  Mr. Pickett, who calculates the amount of the premium, cites the testimony of Professor Bradley (USPS-T-22) to support the attribution of the full premium to Express Mail.  USPS-T-19, p. 2.  He fails, however, to provide a page reference.  A search through Professor Bradley’s testimony reveals a footnote in which Professor Bradley states that it is his understanding that these networks are “sized for a [minimum] scale.”  USPS-T-22 at 38, n.28.  Yet, Professor Bradley goes on to state that “more capacity exists than is strictly required to handle just the Express Mail.”  Id.  In response to interrogatory UPS/USPS-T22-9, Professor Bradley stated that he “did not undertake, as it was not required for my testimony, an investigation of the nature of the Western network . . . .”  Tr. 8/3267.  


The information provided by the Postal Service in this case regarding the operation of these networks and the mix of mail that they carry undercuts the appropriateness of assigning all dedicated air network premium costs solely to Express Mail.  As Table 1 below indicates, in the Base Year Express Mail represented only 24 percent of the volume on the Eagle network, and only 9 percent of the volume on the Western network.  Tr. 8/3265.  On the other hand, Priority Mail represented 47% of the volume on the Eagle network, and 54% of the volume on the Western network.  Yet, under the Postal Service’s approach, Express Mail would pay the entire premium cost of these networks, amounting to 60 percent of total network costs.  It is highly unlikely, to say the least, that the Postal Service would incur the substantial premium costs of operating these dedicated air networks in their current configurations solely to accommodate these relatively small Express Mail volumes.

Table 1

Base Year Eagle and Western Network
Volume Percentages by Mail Class

Mail Classes
Eagle Network 
Western Network 
Combined Network 

First Class
  18.24%
   26.47%
   19.48%

Express
  24.38%
     9.36%
   22.11%

Priority
  47.12%
    53.9%
   48.14%

Other
  10.27%
   10.27%
   10.27%

Total
100.00%
100.00%
100.00%

Note:  Calculated from Xie Tables 8 and 9.   Eagle network percentages equal the costs shown for that class in Table 8 divided by the total cost for all classes.  The Western network percentages reflect comparable calculations based on figures in Exhibit 9.  The combined percentages were calculated by summing the figures for the two networks for a class, and then dividing by the sum of the totals for the two networks.  Because the costs are based upon a constant per pound mile cost, the percentage distributions of cost and volume are identical.


On August 27, 1999, the Postal Service upgraded the aircraft used on the Western network from DC-9s to much larger 727s.  Tr. 6/2560-61.  Professor Bradley has stated that this decision was driven by a desire to achieve efficiencies by using the same types of shipping containers on both the Eagle and the Western networks.  Tr. 8/3266-69.  See also Tr. 6/2560-61 (Pickett).  Mr. Pickett adds that because 727s are widely used within the industry, they are competitively priced relative to DC-9s.  Tr. 6/2561.  Both witnesses make clear, however, that in soliciting bids for the Western network contract that took effect on August 27, 1999, the Postal Service set the bid specifications in such a way as to guarantee that bidders would offer only the larger aircraft.
  Thus, the upgrading of capacity that occurred was the result of a Postal Service decision made in advance of the request for bids, and not in response to low bids received for higher capacity aircraft.


In discovery, Mr. Pickett provided copies of a summary of a meeting that took place in 1995 discussing the Western network.  See Tr. 6/2549-53.  These documents evidence a Postal Service desire to configure the Western network in order to improve service for Priority Mail.  Mr. Pickett states that this proposal was not acted upon in 1995.  However, one cannot help but wonder whether concerns similar to those discussed in 1995 were also expressed in the undocumented meetings held in connection with the later decisions to expand and upgrade the network.  Network operations seem clearly to have been motivated at least as much by a desire to provide reliable service for Priority Mail as for Express Mail, if not more.  In any event, the fact that in BY1998 -- shortly before a 1999 upgrade of the network -- Express Mail represented only 9 percent of the volume carried on the network makes it clear that the network was not sized primarily, let alone solely, for Express Mail.  


The evidence shows that the Western network as it is presently configured exists to accommodate Priority Mail as much as to accommodate Express Mail.  As Mr. Pickett has stated, “The daytime and nighttime Western network was reconfigured, and expanded to Spokane, Billings, and Boise for two reasons: (1) to maintain service for Express Mail and eliminate the need for air taxis and commercial air used to move First-Class Mail and Express Mail[;] (2) to provide improved service for Priority Mail.”  Tr. 6/2548 (emphasis added).  


Professor Bradley suggests that the networks were “sized for a [minimum] scale,” and that, by implication, the premium should be attributed solely to Express Mail.  USPS-T-22 at 38, n.28.  If the air networks were in fact “sized for a [minimum] scale,” there should be no way for the Postal Service to construct and operate a smaller and less expensive network with enough capacity to carry Express Mail.  However, the evidence suggests that the dedicated networks are sized for the combined volume of Priority Mail and Express Mail.


Smaller aircraft are generally less expensive to operate than larger aircraft.  This is consistent both with common sense and with economic rationality.  It would be unreasonable for an operator to spend more for an aircraft that provides less usable cargo space.  While Mr. Pickett has asserted that the Postal Service has received offers to provide cargo service with 727s that were cheaper than DC-9s (Tr. 6/2651), he does not say that 727s are always cheaper, merely that some potential suppliers have in some instances quoted cheaper prices. That certainly can be true at any point in time, or in the case of a particular operator.  But bid specifications written to exclude DC-9s from consideration will certainly elicit price quotations that are at best equal to, and more likely higher than, those elicited by bid specifications permitting the use of either aircraft type.  


In determining whether the dedicated networks have been set up at a minimum efficient scale for Express Mail, one must consider the capacity that they provide and determine whether that is the smallest amount of capacity that can be efficiently operated.  Since the smallest amount of capacity that can be provided involves the dispatch of a single aircraft, the inquiry turns naturally to consideration of the capacities of the various aircraft types that have been used in these networks, and their ability to handle the volume of Express Mail carried on the networks.


The capacity of different types of cargo aircraft can be measured in terms of weight or cubic footage.  Because the maximum weight that an aircraft can carry varies with weather, altitude, length of haul, fuel requirements, and (in the case of 727s) structural considerations, no single figure for maximum weight carried can be cited for any aircraft type, or even for any aircraft.  However, in response to Interrogatory UPS/USPS-T19-6, Mr. Pickett provided data measured in terms of cubic footage regarding the capacity of the various aircraft types that have been used on the Eagle and Western networks.  Tr. 6/2556-59.  The discussion below relies upon these cubic foot figures.


Mr. Pickett has indicated that the 727s used in the Eagle and Western networks contain from 4,640 to 6,735 cubic feet of cargo space, depending on the model and its configuration.  Tr. 6/2557-58.  Whether this space is fully utilized or not is not known, although Mr. Pickett notes in his response to UPS/USPS-T19-12 that FAA structural concerns relating to the conversion of these aircraft from passenger use limit the loads they can carry.  Tr. 6/2567.  At most, however, the 24 percent of the Eagle network’s load accounted for by Express Mail would (if the aircraft were fully utilized) require only 1,616 cubic feet per aircraft.
   This requirement could be met easily by the 2,808 cubic feet available on the DC-9-15 (the smaller of the two models formerly used on the Western network in its original configuration).  Tr. 6/2558.  While Mr. Pickett asserts that the 727 is favored by the cargo industry, Tr. 6/2561, DC-9s are widely used and are readily available for that purpose.  One need not reach very far in order to dispense with the need even for DC-9’s, given the Express Mail volume at issue.  The capacity of a 727-100, the smaller of the two versions used by the Postal Service, has, according to Mr. Pickett, a capacity of at most 4,850 cubic feet.  Tr. 6/2557.  If these aircraft operated on average at a capacity utilization of 70 percent, the portion of their load on the Eagle network made up of Express Mail could be accommodated by a fleet of Beechcraft 1900s with a capacity per aircraft of 819 cubic feet.  Tr. 6/2559.


In the case of the Western network, the figures are even more revealing.  In the most extreme case, in which the fleet is made up entirely of fully utilized 727-200s, the 9 percent of the volume made up of Express Mail could be accommodated in an aircraft with a capacity of 606 cubic feet. That need could be met by a Beechcraft 1900, or even by the smaller Metro III, which has a capacity of 625 cubic feet.  Tr. 6/2559.  Both of those models have been used at times as part of the Postal Service’s dedicated air networks.


These illustrations demonstrate the implausibility of an argument that the Eagle and Western networks exist or are sized solely to meet the needs of Express Mail.  The data provided by the Postal Service leaves no doubt that these networks exist and are configured as they are to meet the needs of both Express Mail and Priority Mail.


It would be incongruous to attribute to Express Mail 60%
 of the cost of these networks when it represents only 22% of the volume carried on them, whereas Priority Mail represents more than twice as much (48%) of the volume they handle.  I urge the Commission to return to its pre-R97-1 position and attribute the dedicated air network premium to both Express Mail and Priority Mail. The results of doing so are reflected in Table 2.

Table 2

Change in Base Year Domestic Air Costs
Due to Reallocation of Network Premium

MAIL CLASS
USPS

$(000)
REVISED

$(000)
PERCENTAGE CHANGE

EXPRESS MAIL
155,698
  62,808
-59.66%

PRIORITY MAIL
492,995
557,965
13.18%

THE COST OF EMPTY SPACE ON TRUCKS
SHOULD BE ASSIGNED TO THE MAIL THAT
CREATES THE NEED FOR THAT CAPACITY.


In Docket No. R97-1, the Commission expressed concern about the way in which TRACS is used to calculate distribution keys for purchased transportation costs.  The Commission noted that transportation is sometimes purchased in units different from those for which TRACS samples mail.  See PRC Op., R97-1, Vol. 1, at 213.  In the case 

of highway transportation, TRACS samples route-trip-destination-days, whereas highway transportation services are purchased “by route or in other blocks.”  Id.  The Commission also noted that, in the simple case of a route consisting of an outhaul and a backhaul, “[t]he purchased cost of the route is a joint cost of the mail carried on both the outhaul and the backhaul.”  Id.  Furthermore, the Commission correctly observed that “the requirements and constraints that may determine a particular route trip destination day are not limited to just the need to transport the mail found on the truck at the destination.”  Id. at 214.


The key issue underlying these concerns is how the cost of empty space should be apportioned.  All agree that the space actually occupied by mail on a truck should be allocated to that mail.  The Commission has also consistently held -- and properly so -- that the cost of empty space varies with volume and should therefore be attributed.   Docket No. R90-1, PRC Op. at III-157 to 164.  However, there is considerable disagreement about whether the TRACS “expansion” process properly allocates costs.  See PRC Op., R97-1, Vol. 1, at 215.


While the Commission did not reach a conclusion in Docket No. R97-1 on whether a distribution key bias exists in TRACS, it did recognize that “a potential for bias is clearly present in the TRACS ‘expansion’ process.”  See PRC Op., R97-1, Vol. 1, at 215 (emphasis in original).  In particular, “the mail sampled on a partially empty truck . . . may have little to do with the transportation requirements and operational decisions that produced a truck of a particular size running a particular route to that destination on that day.”  Id. at 216.


I propose below an alternative method for calculating distribution keys from the TRACS data that explicitly recognizes the fact that unused capacity on a particular route trip destination day is attributable to mail flows and capacity needs that arise elsewhere in the system.  It does so by changing the expansion process for “filling” empty space to consider the mix of mail on the more heavily loaded trucks that give rise to the need for the space that is not occupied on other trucks, or on other less utilized segments of the heavily loaded truck’s entire route.  


As noted in the A.T. Kearney 1999 Data Quality Study, a more refined analysis could require a full transportation flow simulation model.
  Such a model is not currently available.  However, until it is, the procedure that I outline below provides a workable approximation and reduces the potential for bias in the assignment of purchased highway transportation costs. 

A.
The Current Method for Allocating Empty Space


The current treatment of empty space on trucks involves the expansion of the mail actually found on the sampled truck to fill the unused space.  Distribution keys are then calculated from the expanded mail volume.


A truck typically makes multiple stops as it makes its way along its itinerary. Movements between successive stops are referred to as “legs.”  In the discussion below, the “last leg” is the leg immediately preceding the TRACS inspection in which the unloaded mail is sampled.  “Prior legs” are earlier legs on the trip upon which the unloaded and sampled mail was known to have traveled.  The information collected by the inspector includes where each sampled mail item was loaded onto the truck, and thus enables the identification of the prior legs on which each piece of mail traveled.


The cost of the space occupied by the sampled mail is simply allocated proportionally by subclass.  This includes not only the space occupied on the last leg, but also the space known to be occupied by that mail on prior legs as well. 


For the last leg, the mail on the truck is “expanded” by subclass to fill the empty space on the truck. Specifically, the volume of mail that was unloaded from the truck is expanded by the ratio of the full truck volume to the occupied volume.  For example, if a truck is 50 percent full when it pulls into a facility and 2/5ths of the mail on the truck (i.e., a volume equal to 20 percent of the truck’s full capacity) is unloaded, the cubic-foot-miles for the last leg for each subclass is doubled to assign to the offloaded mail its proportional share of the full cost of the truck, including the cost of the empty space. Thus, the cost allocation both of the portion of a truck that had been occupied by the unloaded mail and of the empty portion is determined by the mix of mail unloaded from the truck. Mail flows in other parts of the system are not taken into account.


Information on space utilization for prior legs is not available.  The Postal Service’s solution to this data gap is to expand the cubic-foot-miles on the prior legs associated with the mail offloaded at the end of the last leg by the average capacity utilization across all sampled trucks within the same stratum. Thus, for example, if the average capacity utilization across sampled trucks in the stratum were 75% (i.e., the trucks are 3/4 utilized), the cubic-foot-miles for prior legs would be multiplied by 4/3.


This procedure places greater weight in the cost distribution process on the mail mix on trucks with lower capacity utilization.  In particular, for mail on the last leg, the mechanism expands the mail on emptier trucks by much more than it expands the mail on fuller trucks. This effect is offset to some extent on prior legs, where the mechanism expands mail on fuller trucks somewhat more than it expands mail on emptier trucks.  However, since the preponderance of mail travels only one leg prior to unloading, the expansion process applied to the last leg has a greater impact than the expansion process applied to prior legs. Of the 5,385 trucks tested for which some mail was unloaded, only 39 percent contained mail that traveled on a prior leg, and the unexpanded cubic foot miles traveling on prior legs comprise only 30% of total unexpanded cubic foot miles.
  Thus, the overall effect is that mail on emptier trucks is weighted more heavily than is mail on fuller trucks.


This concept is illustrated in Figure 1, below, which represents a simple system composed of two trucks, both of which are fully unloaded upon arrival at the facility where TRACS sampling is conducted.  

INSERT Figure 1


The emptier truck has 25% of its space occupied by Class X Mail, while the fuller truck has 75% of its space occupied by Class Y Mail.  The table in the exhibit indicates the units of space filled, and shows the relative proportions of system capacity filled by Class X Mail and by Class Y Mail.  If one were to allocate costs based on the unexpanded mail mix, 25% of the costs would be allocated to Class X Mail and 75% would be allocated to Class Y Mail.


However, the expansion process inflates the unloaded mail to “fill” the empty space on each truck. Note that the mail on the emptier truck is expanded to four times its original volume, while the mail on the fuller truck is expanded to 4/3rds of its original volume.  As a result of the expansion, Class X Mail bears 50% of the total costs, as does Class Y Mail.  In other words, the weight given to Class X Mail in the cost distribution process is increased substantially.


Suppose, however, that the two trucks represent two legs of the same round-trip route rather than two different trucks making different, unconnected trips.  It is clear that in such a case, the size of the truck is driven primarily by the volume of Class Y Mail carried rather than by the volume of Class X Mail carried.  Nonetheless, the current procedure gives more weight to Class X Mail.


Professor Bradley argues that the Postal Service has addressed the concerns of the Commission expressed in Docket No. R97-1 regarding the potential for TRACS bias.  He agrees that “a potential difficulty arises if the costs on a particular leg are 

imputed solely to the volumes on that leg when, in actuality, the capacity and associated costs are caused jointly with volume on other legs in the transportation mode.”  USPS-T-18, p. 43.  He also agrees that “[a] clearly preferred approach is to distribute the jointly determined volume variable costs to the classes and subclasses that jointly determine the costs.”  Id.  He argues that “[t]his is what the new TRACS distribution procedure does.”  Id.


Although most of Dr. Bradley’s testimony addresses whether TRACS can be used to directly estimate volume variabilities, he does consider the issue of how to allocate empty space.  Dr. Bradley acknowledges that “TRACS tests are designed to produce a set of proportions that accurately represent the total proportion of cubic-foot-miles a class or subclass causes in each specific transportation mode.”  USPS-T-18, p. 43 (emphasis in original).  Specifically, he argues that “[t]he fact that the costs are jointly produced on a given leg does not affect this calculation.”  Id., p. 44.  He is correct in stating that under the current approach, the fact of joint production does not affect the distribution of costs.  But it should.  Under the alternative approach I describe below, it does.


B.
An Alternative Approach


A more accurate distribution of purchased highway transportation costs requires that, in assigning responsibility for empty space, relatively more weight be given to those mail classes and subclasses that create the need for the total capacity purchased.  This can be achieved by giving greater weight in the distribution process to the classes and subclasses of mail that travel on the more fully loaded trucks.  These trucks are far more likely than the empty or nearly empty trucks to represent the points on the route upon which capacity purchase decisions are based.  In other words, the size of the truck specified in a highway transportation contract is determined by the capacity needed on the leg of the route that carries the largest volume of mail.  In the absence of a detailed transportation flow simulation model, modifying the current approach so as to give more weight to the mail moving on the more fully loaded trucks offers the best and most appropriate approximation available.


The alternative approach that I propose distributes costs for occupied space to the mail that occupies that space, while the cost of empty space is distributed to a mix of mail representative of that found on the more fully loaded trucks.  This approach involves calculating the mail mix that is present on the subset of more fully loaded trucks.  The calculation reflects only the mail unloaded from these trucks, and ignores the unoccupied space on them.  It yields a distribution key for the “capacity-causing mail mix.”  I then use that distribution key to “fill” the empty space in all sampled trucks, for both the last leg and all prior legs.  To complete the process, I sum the actual and “filled” mail volumes and calculate the final distribution key.


Figure 2 illustrates the calculation for the last truck legs.  Since the mail on the fuller truck shown in that exhibit is more representative of the mail that leads to the need for the amount of capacity purchased, the mix of mail on it is used to “fill” both the empty space on the fuller truck and the empty space on the emptier truck.  As the table in the exhibit demonstrates, the effect is to allocate a larger proportion of the total costs to the mail that is carried on the fuller truck.

FIGURE 2


This alternative approach requires a definition of what constitutes a “more fully loaded truck.” I identify these trucks by arraying sampled segments in descending order of capacity utilization and then taking the upper portion of the distribution. To determine how far down the distribution to go, I assume that each trip has one segment that determines the total capacity provided on that trip, and that this segment is the segment with the highest capacity utilization. To determine the fraction of all segments to include in the calculation, I determine the average number of segments per trip. The inverse of this average determines the proportion of sampled segments to include in determining the mail mix responsible for the total amount of capacity purchased.


An example will illustrate the way this approach works.  Suppose that all trips have three segments, one of which determines the total trip capacity.  Then for each trip, one of the three segments determines the level of capacity purchased.  I calculate the mail mix on the one-third of the tested segments with the highest capacity utilization.


This approach follows the Postal Service’s methodology in calculating distribution keys separately for different groups of highway movements.  I carry out each of the steps described above separately for each group of highway movements.  I depart from the Postal Service’s approach, however, in the way I define the groups.  The Postal Service calculates distribution keys separately for each of a number of strata defined on the basis of contract type (Inter-BMC, Intra-BMC, etc.) and direction (inbound, outbound).  In contrast, I aggregate strata up to the contract-type level.  I aggregate in this way in order to avoid splitting apart routes and creating a situation in which the capacity-determining segment on a route may lie in a different group. For example, it may be that a route consists of an inbound leg and an outbound leg, and that capacity utilization is higher on the outbound leg. Under the Postal Service’s strata definitions, these two legs will fall into different strata and an analysis limited to a single stratum would not capture the relevant mail mix.  Note that this situation does not require that any specific direction comprise the binding constraint. It may well be the case that at one time of day there is high capacity utilization on inbound legs, and at another time of day on outbound legs. My alternative calculation of the capacity-determining mail mix reflects the mail mix on all high utilization legs, regardless of direction.


My alternative calculation is based on the Z-Files and SAS programs used by the Postal Service and produced as USPS-LR-I-52.  I use these same data files but alter the programs to implement my alternative formula.  First, I calculate the average number of stops per trip and the resulting capacity utilization threshold.  Next, I create a separate database consisting only of tests of the more fully loaded trucks, and calculate a first-stage distribution key that represents the unexpanded mix of mail on those trucks. I then apply that distribution key to the appropriate portions of the empty space on all tested trucks, both on the last legs and on prior legs.  Summation of the cubic-foot-miles by mail subclass for all sampled segments provides the basis for the calculation of the second-stage distribution key. I carry out these steps separately for each highway contract type: Inter-BMC, Intra-BMC, Inter-SCF, and Intra-SCF. I then enter those keys into the Cost Segment 14 Workpapers in place of the keys calculated by the Postal Service.


Appendix B to my testimony shows the details of the formulas used in the calculations, using the same notation found in the TRACS Highway Subsystem documentation (USPS-LR-I-52).


Table 4 shows the effect of this alternative method of allocating empty space on the assignment of highway costs to the major mail classes.  The costs assigned to First Class Mail, Priority Mail, and Parcel Post increase.  The costs assigned to Periodicals, Standard (A) Mail, and non-Parcel Post Standard (B) decline.  The costs assigned to Express Mail decline sharply, although the costs involved are not large.  

Table 4

Revision in Base Year Highway Costs Due to 
Reallocation of Empty Space Highway Costs

Class
USPS
$(000)

Alternative
Allocation
$(000)
Percentage Change

FIRST CLASS MAIL
   338,875
   351,671
      3.78%

PRIORITY MAIL
   213,914
   229,598
      7.33%

EXPRESS MAIL
     39,392
     17,781
   -54.86%

PERIODICALS
   216,032
   208,771
     -3.36%

STANDARD (A)
   321,490
   319,793
     -0.53%

PARCEL POST
   241,516
   247,251
      2.37%

STANDARD (B) 
OTHER THAN
PARCEL POST
   108,029
   104,868
     -2.93%


Tables 5a-5c and 6 compare the effects of this change in the treatment of highway empty space costs on total per unit transportation costs (including all modes) for Parcel Post and for Priority Mail under the Postal Service’s approach and under my alternative approach, along with the percentage change due to the new approach.  Parcel Post costs per cubic foot are shown for all three types of rates: Inter-BMC, Intra-BMC, and DBMC.  The transportation costs allocated to Parcel Post rise by up to 2 percent, depending on the rate type and the zone. Allocations of transportation costs to Priority Mail also rise by up to almost 6%, depending on zone.  The table shows changes in Parcel Post costs per pound.

Table 5a

Parcel Post - Inter-BMC

Total Transportation Cost per Cubic Foot

Zone
USPS
Alternative
Calculation
Percent Change

Local
N/A
N/A
N/A

1/2 
  $2.802
  $2.839
1.35%

3
  $3.384
  $3.431
1.37%

4
  $4.259
  $4.318
1.38%

5
  $5.888
  $5.970
1.39%

6
  $7.580
  $7.687
1.40%

7
 $9.162
  $9.291
1.40%

8
$12.438
$12.614
1.41%

Table 5b

Parcel Post - Intra-BMC

Total Transportation Cost per Cubic Foot

Zone
USPS
Alternative
Calculation
Percent Change

Local
$1.226
$1.245
1.52%

1/2 
$2.278
$2.309
1.38%

3
$2.278
$2.309
1.38%

4
$2.278
$2.309
1.38%

5
$2.278
$2.309
1.38%

6
N/A
N/A
N/A

7
N/A
N/A
N/A

8
N/A
N/A
N/A

Table 5c

Parcel Post - DBMC

Total Transportation Cost per Cubic Foot

Zone
USPS
Alternative
Calculation
Percent Change

Local
N/A
N/A
N/A

1/2 
$0.862
$0.878
 1.94%

3
$1.625
$1.637
 0.75%

4
$2.110
$2.119
 0.44%

5
$4.921
$4.913
-0.15%

6
N/A
N/A
N/A

7
N/A
N/A
N/A

8
N/A
N/A
N/A

Table 6

Priority Mail

Total Transportation Cost per Cubic Foot

Zone
USPS
Alternative
Calculation
Percent Change

L, 1/2, 3
$0.220
$0.233
5.69%

4
$0.349
$0.360
3.23%

5
$0.358
$0.361
0.88%

6
$0.408
$0.411
0.75%

7
$0.511
$0.514
0.57%

8
$0.674
$0.677
0.40%

TRACS UNDERSAMPLES TIME-SENSITIVE MAIL.


The TRACS system appears to underrepresent the amount of time-sensitive mail carried on purchased highway transportation and therefore the proportion of purchased transportation costs attributable to these mail classes.  This underrepresentation arises from two sources:  (1) the failure of TRACS to cover emergency contracts and exceptional service movements and (2) the failure of TRACS to specify procedures for sampling items and pieces in a way that precludes the bypass of time-sensitive mail by TRACS inspectors.


A.
Exclusion of Emergency Contracts and Exceptional


Service Movements From the TRACS Sample        


A significant source of bias in the TRACS system arises from the fact that certain types of highway contracts are systematically excluded from the universe of movements from which the TRACS sample is drawn. To the extent that these excluded movements contain a disproportionate share of time-sensitive mail, the distribution keys produced by TRACS will assign too small a share of costs to these classes.  There is at least some evidence that such an understatement may actually occur.


The TRACS sample is designed to exclude “emergency” contracts and “exceptional service” highway movements.  Both categories of movements represent departures from business as usual.  Emergency movements are carried out under contracts issued for extraordinary circumstances under procedures different from the Postal Service’s normal contracting procedures.  These contracts can be up to six months in length.
  Exceptional service movements are provided on short notice and on a short-term basis to deal with breakdowns in the normal transportation system.  Response of the Postal Service to Interrogatory UPS/USPS-T18-7.  Both categories of movements are also used “to offset the impact of unexpected mail volumes or operating delays.”  Response of the Postal Service to Interrogatory UPS/USPS-T18-9(c).  The costs of these two types of movements are substantial.  Together they comprise 15.7 percent of total purchased highway transportation costs.


In its transportation cost analysis, the Postal Service adds the cost of emergency contracts and exceptional service movements together with the costs of the other contract types covered by the TRACS sample, and applies to them the distribution keys derived from TRACS. Thus, the cost-allocation system assumes implicitly that 

movements made under an emergency contract or on an exceptional service basis contain on average the same mix of mail as do regular highway movements.  There are good reasons to question the validity of this assumption.  


When a normal highway movement fails, managers generally face two choices: either dispatch an exceptional service movement, or hold the mail for the next scheduled movement. The choice requires managers to make trade-offs between delivering the mail on time compared to the additional costs incurred in dispatching an exceptional movement.  Under any economically rational system of decisionmaking, how this trade-off is made in any particular instance depends on the mix of mail whose timely delivery is at stake.  It would not be surprising to find that, under these circumstances, unexpected delays to time-sensitive mail will result in an exceptional service movement, whereas a similar delay for other, less time-sensitive types of mail would not.  For this reason, I would expect emergency contract and exceptional service movements to contain, on average, a mail mix with higher proportions of Express Mail, Priority Mail, and First Class Mail than do regular movements.  Thus, if such mail movements were sampled in TRACS, the TRACS distribution keys would likely reflect a greater volume of mail than is now recorded for these time-sensitive subclasses, and a greater portion of the volume variable costs would be attributed to them.


B.
Inadequately Specified Data Collection Procedures 


Permit Inspectors to Bypass Time-Sensitive Mail.    


There is an inherent tension between the fieldwork elements of the TRACS system and the constraints and pressures of postal operations. Operational personnel must unload trucks quickly in order to meet processing and dispatch windows.
 Performed correctly, however, a TRACS inspection is a time-consuming process.  The inspector must select a representative sample of containers, pallets, and loose items.  The mail within the sample must be measured, and the subclass of each item determined and recorded. Containers must be opened, and mail from inside the container must be sampled.  Such an inspection can take two to three hours to complete.
  Obviously, this process interferes with the work of operational personnel.  It is likely, therefore, that the need to dispatch time-sensitive mail places pressure on the TRACS data collector to take shortcuts.


To preserve the integrity of the overall TRACS process, the field inspector must randomize his selection of sampled items in order to maintain the representativeness of his sample.  Thus, testing procedures need to be designed so that all classes of mail are equally treated and that random sampling procedures are followed at each step in the process.  The TRACS fieldwork procedures defined in Handbook F-65 (USPS-LR-I-18) do not meet this standard.  As noted in the A.T. Kearney Data Quality Study, published TRACS procedures provide inspectors with too much discretion in how they select items for testing and thereby allow operational pressures to bias the sample.


TRACS rules for the inspection of mail unloaded from highway movements vary by the type of container in which the mail is loaded.  The rule for choosing loose Express Mail items is strict, requiring the selection of all such items. The rule for choosing containers is also strict, as the computer used by the data collector chooses a random set of containers to test.  For pallets, the inspector is to select any two at random.  No instructions are given as to how this selection is to be made.  For other loose items, the inspector is to select eight items, including at least one sack and at least one other loose item, if present.  The ratio of sacks to other items selected should 
approximately equal the ratio of the truck floor space occupied by all items of each type.  These instructions allow discretion in how the inspector samples pallets and loose mail items.


A potential problem arises because of the possibility that the inspector may use this discretion in a way that biases the sample. In particular, the operational conflicts described above may create pressure on the inspector to avoid the sampling of time-sensitive mail in order to avoid disrupting the flow of such mail through the system. In the case of some items—most notably, sacks—the inspector can determine prior to opening the item what kind of mail it contains.  Tr. 17/6790; Response of the Postal Service to Interrogatories UPS/USPS-T1-50 and UPS/USPS-T1-66b.  The TRACS fieldwork procedures are written in such a way that inspectors can avoid selecting certain items containing time-sensitive mail without explicitly violating those rules.  Pallets and loose items can be selected so as to avoid those containing time-sensitive mail.  Unfortunately, no evidence is available one way or the other to permit any determination or quantification of the extent to which this happens.
 


Ms. Xie notes that inspections are sometimes missed.
  Failure to perform an inspection may be related to the mix of mail on the truck.  A possible explanation for such missed inspections is that a truck arrives early at a facility and, because it contains time-sensitive mail, it is quickly unloaded.  There need be no intent to “bend the rules”
for this to happen.  In such a case, the missed inspection would result in undersampling time-sensitive mail. Such concerns were also noted by the Commission in Docket No. R97-1.  See PRC Op., R97-1, Vol. 1, at 217.


The time pressures under which TRACS inspections are conducted may also encourage inspectors not just to rely on the fuzziness of their guidelines in order to not stand in the way of the timely processing of time-sensitive mail, but also to violate those procedures.  Such behavior would be an understandable human response to difficult conflicts encountered on the loading dock.


Moreover, TRACS procedures are subject to limited auditing. Managers monitor data collectors, but, for the most part, there are no management reports summarizing the outcomes of these evaluations.  Tr. 21/9317-18.  The single exception concerns the inspections of TRACS testing performed at BMCs in conjunction with the audit of the Cost and Revenue Analysis system.  Tr. 21/9319.  However, in FY1998, only seven TRACS tests were audited and subsequently reported upon.  USPS-LR-I-264; Tr. 21/9319.  Thus, there is no assurance that inappropriate applications of discretion or excessive numbers of missed inspections are not occurring.

OTHER PROBLEMS WITH TRACS


My examination of the TRACS data and their supporting files and documentation has turned up a number of other problems that raise questions about the representativeness of the TRACS distribution keys.  For the record, I review these problems here.


A.
Misallocation of Sample to Strata


My review of the program outputs provided by the Postal Service revealed an instance in which the sampling rate for a particular stratum was extremely low. This occurred in the sampling of Intra-SCF highway movements.  This category of highway movements was divided into five categories for sampling stratification purposes, according to the trip direction, the facility type, and the arrival time.  The Postal Service’s design called for an overall sampling rate of Intra-SCF movements of 0.07 percent, as evidenced by the SAS logs in USPS-LR-I-207.  


As one might expect, the sampling rate varied to some extent across the strata.  However, in some cases, sampling rates fell far below any level that could be justified on statistical grounds.  One of the stratum—Inbound Other—was sampled only eight times in the first and second quarters.  As shown in Table 7, the proportion of this stratum relative to the entire Intra-SCF sample, 2 percent, was extremely small in comparison to the relative proportion of movements accounted for by that stratum, 21 percent.

Table 7
TRACS Sample Design Data: First Quarter, 1998
Stratum
Inbound: 
BMC or SCF
Inbound: Other
Outbound: BMC or SCF
Outbound: Other: AM
Outbound: Other: PM
Total

1Q98 Coded Sampling Split
45%
2%
13%
30%
10%


% of Total Movements
17%
21%
0.4%
39%
22%


1Q98 # NASS movements
97,337
119,560
2,168
222,928
127,163
569,156

1Q98 Sampled Movements
182
8
53
121
40
404

% Sampled
0.2%
0.007%
2.4%
0.05%
0.03%
0.07%

Source: SAS logs in USPS-LR-I-207


This problem was apparently detected by the Postal Service after a quarter in which all of the tests conducted in that stratum were of empty trucks.  As a result, the Postal Service increased the sampling rates for that stratum in the third and fourth quarters.  Tr. 17/6798-99 (Xie).  


Normally, a thin (too small) sample within a stratum does not affect the bias of the estimate of mail mix, only its accuracy, or variance.  However, a sample that fails completely to cover movements in a stratum, as has occurred here on one occasion, will necessarily generate a biased estimate of the mail mix since, in this instance, the Postal Service will be required to assume that the mail mix in the unsampled stratum mirrors that elsewhere in the system.
 


B.
The Postal Service’s Sample Design Requires Updating.


The Postal Service is apparently relying on a sample design that was prepared some time ago, and that has not been updated to reflect changes in network size or structure, or in the volume and mix of mail carried on it.  Tr. 17/6751-52, 6795-96, 6855 (Xie).  It is highly doubtful, therefore, that the design is optimal for the purposes for which it is currently being used. Moreover, as noted above, the existing sample design has caused sampling errors in the current analysis. 


The TRACS system relies upon a multistage, stratified sample design. Although the same general approach is followed for all of the modes, for specificity my comments here will focus on the highway sample. In this sample, the Postal Service in the first stage draws a sample of trip-destination-days. The units that are sampled correspond to stops at particular destinations as part of particular scheduled trips on particular days. Each sampled unit directs an inspector to the unloading of a specific truck at a specific 

location and time. At that time, the inspector in a second stage selects a sample of items (i.e., containers, pallets, sacks, etc.) to be examined. In a third stage, the inspector might also select a sample of pieces from those items.


The first-stage highway sample is based upon a stratified sample design. In such a sample design, the universe of units is divided into more homogenous subgroups, from which units are sampled at different rates. If it is appropriately optimized, a stratified sample design makes it possible to achieve greater degrees of precision at equal or lower costs. The possibility for this gain in efficiency arises when there are differences between strata in the variability of the phenomena under study. The goal of a sample design is generally to achieve the greatest possible precision of measurement for any given level of cost. Since cost is generally driven by the number of units sampled, the goal of a sample design will be to use a fixed number of sample units to maximum effect. A stratified sample design accomplishes this by recognizing and taking into account differences in variability between strata. Indeed, in an effective stratified sample, design strata will be defined so as to make each as uniform as possible.  


In the present case, the relevant criterion is the uniformity of mail mix across movements within a stratum. If a particular stratum is highly uniform, a relatively small sample will suffice to provide accurate estimates of the average mail mix within that stratum. In contrast, if mail mix varies dramatically from unit to unit, a much larger sample is required to achieve the same degree of precision. An optimized sample design will allocate sample units across strata in such a way as to give relatively more weight to higher-variance strata, and thus produce the highest degree of overall precision possible for the selected sample size.


Even if the original TRACS sample design were produced through a process like that described above, changes over time in the size and configuration of the network and in the volume and mix of mail will lead to its obsolescence.  To avoid the resulting loss in efficiency, the sample design should be updated on a regular basis. Periodic postal rate cases provide a natural context for carrying out this updating process.  Inspections carried out in preparation for a case provide the information needed to measure variances within strata and thus to update the sample design for the following rate case.  Such updates should be made on a regular basis.  Thus, I support the Postal Service’s expressed intention to review the TRACS sample design in FY2001, Tr. 17/6852 (Xie), and I urge that the design be updated and that regular reviews and updates be conducted thereafter.


My comments thus far have focused on the first-level sample design.  As I described above, the TRACS system often relies on a complex multistage sampling process.  In some instances, the procedures for the selection of items and pieces are not fully randomized, leaving an undue opportunity for the exercise of too much inspector discretion in how those selections are made.  Whether the specifications for sampling rates at these levels reflect a fully articulated and optimized sample design is not clear from the documentation I have been able to examine.  Written instructions for inspectors have a certain ad hoc tone, which makes one suspect that this part of the sampling process has never been analyzed from a rigorous statistical standpoint.  If that suspicion is correct, these elements of the sample design should be thoroughly reevaluated. 


C.
Adequacy of the Sampling Frames Used


Review of the programs and computer outputs from the highway subsystem of TRACS (USPS-LR-I-52 and USPS-T-1) raise some troubling questions about the adequacy of the data sources used to construct the sampling frame.
  First, important categories of highway movements -- those designated as emergency contracts or exceptional service movements -- are excluded.  Second, a substantial number of movements -- 30 percent of the total -- are dropped during processing for reasons that are unclear.


The highway sample selection procedure combines data from several management information system data bases:  NASS (the National Air and Surface System), the Highway Pay Master File, and HCSS (the Highway Contract Support System).  The sampling frame is developed from these data bases by a series of SAS programs that remove incomplete or inappropriate records and combine information from the different systems.
  


As mentioned, one of the steps in this process results in the deletion of approximately 30 percent of the available records.  These deletions are described in Ms. Xie’s responses to interrogatories UPS/USPS-T1-38-41, Tr. 17/6800-03.  They represent routes in NASS that fail to match routes in the Highway Pay Master File. 


The reasons for these mismatches are not fully clear. In the response to UPS/USPS-T1-67, Ms. Xie listed reasons why about 27 percent of these records are dropped.  Tr. 21/8590.  The largest category is because they are emergency routes (13 percent of the drops).
  Other deletions include box routes and terminated or inactive routes.  The remaining 73 percent of the deletions, constituting approximately 22 percent of the records in the original NASS file, occur simply because they are “not in Highway Pay Master File.”
  This statement of fact does not explain why they are absent.  To the extent these routes represent actual routes for which accounting data are temporarily missing, as opposed to, say, routes terminated long ago but never removed from NASS, they represent a significant fraction of the total system that goes unsampled.  The mail mix on these routes is unknown.  


Other deletions are due to the extraction of “the regular routes from the Highway Pay Master File.”  Tr. 17/6800 (Xie).  No description is given, however, as to what the nonregular routes represent.  To quote Ms. Xie, “We only sample regular non-box routes, but NASS includes more than that.  Although I have not reviewed why each record is dropped, the dropping rate is fairly consistent across time.  We do have a process to check various non-matching rates every time the sample selection programs are run.”  Tr. 17/6803.  Thus, the Postal Service has failed to explain what is dropped at this stage of the process, yet it appears not to be concerned that the high drop rate has prevailed for some time.


The effect of dropping such a high fraction of routes is not clear. There is no way to ascertain what these routes represent, nor whether they contain the same mix of mail as the sampled routes.  To the extent that these routes include emergency routes (as confirmed by Ms. Xie, Tr. 17/6810), then a share of these dropped records simply represents the implementation of the omission described in the previous section, and thus the arguments on the effect of the omission made in that section pertain.


Due to concerns about the potential for bias created by the deletion of so many records from the sampling frame, I sought information with which to assess the representativeness of the final highway sample.
  I thought that by looking at variables that were not used directly in the sample selection process, I could gain some insight into how the records that were dropped may have differed from those that were retained.  The Postal Service balked at providing the requested information.
  However, statements made in the course of this exchange made it clear that the information necessary to carry out such an analysis did not exist, at least for this proceeding.


In particular, the Postal Service has failed to retain copies of the raw data upon which the sample selection process is based.  Response of the Postal Service to Interrogatories UPS/USPS-T1-2, 5, 8, 11, and 14.  The NASS and HCSS files used in generating the highway and commercial air samples are dynamic data bases that are continually updated to reflect ongoing changes to the transportation system.  Sample selection is based on versions of these data bases as of the instant the samples are drawn.  The ongoing updating process begins to alter these files almost immediately, and, over time, they diverge more and more from the versions that existed as of the time of sample selection.  Thus, the version of the file that exists currently differs from that used in the sample selection process, and there is no way in which to evaluate the representativeness of movements selected. 


That need not be the case, however.  To permit an appropriate evaluation of the accuracy and reliability of the TRACS samples, the Postal Service could and should, in future rate cases, retain full copies of the files used to create the sample frames as of the points in time when the samples are drawn. 

IMPROVING THE TRACS PROCESS


My criticisms of TRACS as it is currently implemented naturally lead me to consider ways in which its accuracy and reliability might be improved. In this final section, I present a number of suggestions for improvement.  The list presented below is not intended to be comprehensive.


A.
Supplementing TRACS with Information from Administrative 


Data Bases                                                                              


The analysis of mail volumes could be improved greatly by the use of data from an existing management data base, the Transportation Information Management Evaluation System (“TIMES”).  Data from TIMES could be used to evaluate the accuracy of the TRACS system, given minor revisions in data base procedures.  Furthermore, as long as they are excluded from the TRACS process, TIMES data could be used to partially evaluate the mail mix on emergency contracts and in exceptional service movements in a way that would determine whether sampling bias exists in the TRACS system.  Finally, for at least some facilities, TIMES could provide information on the universe of mail movements that could be used as part of the process of estimating subclass distributions.


Professor Bradley finds TIMES  to be inadequate to allow development of distribution keys for purchased highway costs.  USPS-T-18, pp. 57-59.  His evaluation is incomplete, however, as it was limited in two crucial respects.  First, he considered only the system as it is currently implemented, and failed to consider modest changes that might greatly improve its utility.  Thus, he observes that information for certain fields containing load information is not required to be recorded, but his evaluation does not take the simple additional step of considering the usefulness of TIMES if steps were taken to require the recording of load information.  Second, he evaluates the use of TIMES solely as a replacement for TRACS. This limited evaluation ignores the possibility of using TIMES to supplement TRACS.


I propose that two changes be made in TIMES and TRACS.
  First, the recording of load information in TIMES should be made mandatory.  The extra burden of recording container counts in TIMES by container type seems not to be onerous.  In addition, recording this information for all movements in TIMES increases the value of the information that is already being recorded some of the time.


Second, the same coding should be used for both the TIMES and the TRACS systems. Both TIMES and TRACS currently record information about containers, but they do so in inconsistent ways.  TIMES identifies containers by type: GPC, BMC, Amtrak, hampers, and pallets, as well as Express Mail items.  TRACS also records container information by type, but uses a different set of categories:  Wiretainer, GPC/GPMC/APC, Short or Tall Postal Paks, and a number of other types (Handbook F-65, Figure 5-44, p. 5-73, USPS-LR-I-18).  Changing the coding of containers in either TIMES or TRACS does not seem like a major change.


TIMES can act as a supplement to TRACS because it records information on all movements at the locations at which it is implemented, and it records information for a wider variety of highway movements.  The potential benefits of using this additional 

information are twofold.  First, data on container movements in TIMES can be used to determine whether the TRACS sample is unbiased.  Specifically, one can compare the proportions of containers used by type recorded in TIMES with those recorded in TRACS.  The TIMES data are not sampled, but rather represent a population against which the TRACS sample can be compared.  It is also possible that information from the two sources could be used in an integrated fashion, with TIMES providing information on container counts for the facilities it covers, and the role of TRACS changing to one of measuring contents by container type.


Second, TIMES can be used to evaluate the mix of mail on emergency contracts and in exceptional service movements.  Emergency contracts and exceptional service movements are an important component of overall highway costs, as described above; yet, they are not sampled in TRACS.   Using TIMES, one can estimate the mail mix on such movements by multiplying measures of container movements by measures of average mail mix within each container type. The latter information can be calculated from TRACS data, as long as it has the same container type coding as TIMES does.


There will certainly be limitations that constrain the usefulness of TIMES.  Most important, TIMES is not implemented systemwide, but is used only at locations where container use is relatively high.  Thus, it is unlikely to provide much useful information about Intra-SCF movements.  But it is highly likely to provide complete information about Inter-BMC movements.  The availability of complete information for a part of the highway network would be a significant improvement over the current system.  The fact that mail volumes by subclass are not recorded may be seen as a limitation as well, but in fact it is not.  Since the TIMES data would be used as a supplement to TRACS rather than as a replacement for TRACS, the detailed subclass information would not be essential.


B.
Changing Sampling Procedures


My suggested improvements to the approach used to assign empty space costs derive from the essential fact that the individual segments on a route are interrelated and hence cannot properly be viewed in isolation.  The alternative procedure I present is designed to respond to this criticism in a way that is practical, given the existing data. For the next rate case, however, some relatively simple changes to TRACS would permit a much more accurate treatment. 


Specifically, I recommend that TRACS sample all segments on a trip.  Armed with full information on all segments of a trip, one can more directly determine the mail mix to which costs on the trip should be allocated, by considering the characteristics of the mail on all of the segments.


Note that this recommendation is not the same as sampling all trips and stops on a contract, which Dr. Bradley criticizes in his testimony (in considering a method to more closely integrate TRACS with HCSS).  USPS-T-18, p. 43 n.42, 55-56.  His criticisms are based on the need to sample an average of 11.2 stops per primary sampling unit (contract) tested.  USPS-T-18, p. 56.  That would require the presence of large numbers of data collectors in the same area and would substantially reduce the range of primary sampling units (contracts, in this case) tested.


By contrast, my recommendation is to sample all segments on a trip, not in a contract.  The reduction in the range of tested primary sampling units associated with this proposal is much smaller than in the case of the proposal which Dr. Bradley rejects.  Furthermore, the concentration of data collectors over which he expresses concern need not necessarily occur.  Since most trips are repeated, one could conceivably sample different segments on different weeks.  Under such a system, the workload concentration problems cited by Dr. Bradley would not occur.

CONCLUSION

The Postal Service’s approach of imposing the entire network premium costs of the Eagle and Western networks solely on Express Mail ignores current operational realities.  Priority Mail represents more than 48% -- almost half -- of the volume carried on those networks, whereas the Express Mail volume carried on them is less than half of that (22%).  Moreover, those networks as they currently exist have been configured with Priority Mail as well as Express Mail in mind.  As a result, I recommend that the Commission allocate the network premium costs to both Priority Mail and Express Mail, as shown in my testimony.


The Commission should also modify the current method of distributing the costs of empty space in purchased highway transportation.  Those costs are incurred because of the need to purchase sufficient capacity to accommodate the mail volumes carried on the transportation legs with the greatest capacity utilization.  I recommend to the Commission an alternative approach to the distribution of the costs of empty space which recognizes that reality.


Finally, there is substantial evidence that TRACS undersamples time-sensitive mail.  As a result, I suggest a number of methods for improving the distribution of purchased transportation costs.  

APPENDIX B:
DISTRIBUTION KEY FORMULAS


This appendix provides the formulas used to calculate the purchased highway transportation distribution keys used in my testimony.  It is based on the description of the Postal Service formulas given in the TRACS Highway Subsystem Statistical and Computer Documentation  (USPS-LR-I-52) and uses the same notation and language, wherever possible. 


I produce quarterly distribution keys for four contract types, just as the Postal Service does (Inter-BMC, Intra-BMC, Inter-SCF, and Intra-SCF).  The data are expanded in a five-step process, incorporating two stages of distribution key calculations, to obtain cubic foot miles by mail category for each contract type.  


The formulas below are altered versions of those shown in USPS-LR-I-52, sections VII-2-3.  Where equations have been changed, their number is now indicated with a prime, for the first stage, and a double prime, for the second stage.  Thus, in section 2 below, Postal Service equation (11) becomes my equation (11’).  Where new equations are included, their number is shown with a suffix as well as a prime.  Thus, in section 4 below, equations (10a’’) and (10b’’) are replacements for Postal Service equation (10).

1.  Expanding to Unloaded Truck Capacity


My first step is the same as that used by the Postal Service:  test data are expanded to the unloaded truck capacity.  I use the same formulas as the Postal Service for expanding mail to fill the enclosures (containers, pallets, loose items), as described in USPS-LR-I-52, section VII-1.  At the end of this step, one has determined the cubic feet of the mail which was loaded on the truck at origin o and unloaded at the test stop, cuftiro, for all origins o, mail categories r, and tested vehicles i.

2.  First Stage:  Cubic Foot Mile Calculation


My method begins to differ from the Postal Service’s method at the second and third steps, where I calculate a first-stage distribution key.  This key differs from the final Postal Service key in two important ways.  First, it does not expand the mail into any empty space; this is done in the fourth step.  Second, it considers only the mail found on trucks whose capacity utilization lies above a certain threshold.  The purpose of this first-stage key is to determine how to “fill” the empty space on the trucks.  


The first-stage cubic foot miles are not expanded to fill empty space.  When summed across all the origin facilities up to a specific leg, equation (9) from USPS-LR-I-52 produces the cubic foot estimates for the mail traveled on the leg:
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Each sample record contains a complete list of legs the mail item traveled on the vehicle.  For each leg, the sample record also specifies its origin and destination facilities and the highway miles between the two.  The cubic foot miles for each leg is the product of the cubic feet estimates and the highway miles for the leg.  The cubic foot miles is the sum of such products across all legs:
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where mile is assumed equal to 1 for legs within Intra-SCF contracts.  No equation (12) or (12’) is used.

3.  First Stage: Distribution Key for Heavily Loaded Trucks


I expand the test level cubic foot miles obtained from equation (11’) in the previous section to the stratum level and sum across strata, including only those tests where capacity utilization exceeds the pre-specified threshold T.  The distribution key is a set of ratios of the unexpanded cubic foot miles for an individual mail category to the total unexpanded cubic foot miles summed across all the mail categories.  I calculate one key for each contract type, regardless of stratum.
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where the stratum weights
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and where the dummy variable T takes the value one if 
1 - %Emptyi > 1 - 1/(average number of legs per trip within the contract type), and zero otherwise.

4.  Second Stage: Cubic Foot Mile Calculation


In my fourth step, I use the first-stage distribution key to “fill” the empty space in the trucks, by calculating the number of empty cubic foot miles to allocate to each mail category, based on the first-stage distribution key.  My definition of empty space is only slightly altered from the Postal Service’s definition.  For the last, observed leg on a trip, it is the observed empty space on the vehicle.  For earlier legs on the same trip, it is the average empty space on all vehicles in the same contract type; this measure differs from that used in the Postal Service’s approach, which uses all vehicles in the same stratum.


Each sample record contains a complete list of legs the mail item traveled on the vehicle.  For each leg, the sample record also specifies its origin and destination facilities and the highway miles between the two.  The full, or occupied, cubic foot miles for each leg are the product of cubic feet and highway miles for the leg.  The full cubic foot miles are the sum of such products across all legs:
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The allocated empty cubic foot miles are determined by calculating total empty cubic foot miles, and then applying the first stage distribution key:
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where 
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mile is = 1 for legs within Intra-SCF contracts, and n is the number of tests within a contract type.

Summing actual cubic foot miles and expanded cubic foot miles yields total cubic foot miles by mail category:
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Again, no equation (12) or (12’’) is used.

5.  Second Stage: Distribution Key


My fifth step follows the same process as the Postal Service’s third step.  The test level cubic foot miles obtained from equations (11’’) in the previous section are expanded to the stratum level and summed across strata. The distribution key is a set of ratios of the expanded cubic foot miles for an individual mail category to the total expanded cubic foot miles summed across all the mail categories.  
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where the stratum weights are the same weights defined previously:
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6.  Zero-Volume Tests


Note that roughly 20 percent of the tests are zero-volume tests.  In these cases, nothing was unloaded from the truck at the delivery point.  In the Postal Service’s calculations, the data from these tests have no impact on the distribution key calculation.  Since all of the highway costs are distributed according to the calculated distribution keys, this lack of impact means that the costs of empty movements are attributed according to the average mix of mail (actually, the final distribution key mix, which is the average expanded mix of mail).  In my version, the costs are also attributed according to the final distribution key mix, but the mix is the average empty-space-allocated expanded mix of mail.

7.  Notation


The following notation, much of which is taken from USPS-LR-I-52, page 15, is used in this appendix to explain the expansion process:

h 
stratum. For Inter-SCF and Inter-BMC, h=1,2,3.  For Intra-SCF and Intra-BMC, h=1,2,3,4,5;

n 

number of tests performed in a quarter;

i 

test index within the stratum;

N

number of frame units for the quarter; 

I 

frame index;

Day

number of days in a week that a vehicle operates;

Capacity
vehicle capacity in cubic feet;

%Empty
percent of vehicle space that is empty;

%Remain
percent of vehicle space occupied by mail remaining on the truck;

%Unloaded
percent of vehicle space occupied by mail unloaded;

S

total legs traveled on this trip, up to the test stop;

s

segment index, or leg, on the trip {s=1,2,…,S}; 

o 
origin index—the segment of the origin facility where the item was loaded onto the vehicle {o(1,2,…,S}; 

miles

segment mileage;  

r 

mail category, r(R;

cuft

mail cubic feet;

cfm

mail cubic foot mile; 

y

second-stage, or final, distribution key for the quarter; 

Ў

first-stage distribution key for the quarter; and

Q

weeks in the quarter {Q=12 for Q1, Q2, Q3; Q=16 for Q4}.
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�.	Tr. 6/2541-42.  The Postal Service does not directly own or operate the aircraft used in these networks, but rather contracts with private firms to provide the required lift.


�.	The Postal Service required bidders to be able to transport a type of container that fits on a 727, but not on a DC�9.  Tr. 6/2560-61.


�.	1,616 equals 24 percent of the 6,735 cubic feet available on a 727-200.


�.	This figure represents the sum of the network premium and the per pound-mile cost attributed to Express Mail.


�.	Data Quality Study, Summary Report, April 16, 1999, p. 88.


�.	Calculation using TRACS data for all four quarters, from the Z-Files submitted as part of USPS-LR-I-52.


�.	In Docket No. R97-1, Postal Service Witness Nieto raised similar concerns.  See Tr. 7/3435-37.


�.	Postal Service Purchasing Manual (January 1997), Section 4, Part 4.5.5.c.3 at 146.


�.	Calculation using costs reported in the INPUTS —COSTS sheet in the Cost Segment 14 Workpapers spreadsheet.


�.	There is no apparent reason why emergency contracts in particular are excluded from TRACS sampling, since those contracts are “purchased in advance using a competitive bidding process.”  Response of the Postal Service to Interrogatory UPS/USPS-T18-76.  


�.	Postal Service Witness Degen states that “[t]rucks have limited windows for loading and unloading in order to stay on schedule.”  USPS-T-16, p. 50.


�.	In Docket No. R97-1, Mr. Pickett stated, “each TRACS highway test can take hours to conduct.”  Docket No. R97-1, USPS-RT-2, p. 14.  See also Dr. Bradley’s testimony in this case, USPS-T-18, pp. 51-52.


�.	Data Quality Study, Summary Report, April 16, 1999, p. 86.


�.	See Tr. 17/6811 and Response of the Postal Service to Interrogatories UPS/USPS-T1-50c(i), which discusses the handling of time-sensitive mail.


�.	See Tr. 17/6788 (stating that in some cases “a data collector is unable to record the appropriate data”).


�.	Since the costs of purchased highway transportation are aggregated across strata within a contract type when the distribution key is applied, those costs will be allocated according to the average mix of mail moving within the other strata of the contract type.


�.	For overviews of stratified sampling technique, see Steven K. Thompson, Sampling, New York: John Wiley and Sons, 1992, or William G. Cochran, Sampling Techniques, 3rd edition, New York: John Wiley and Sons, 1977.


�.	TRACS highway procedures are documented in Handbook F-65, Chapter 5 (USPS-LR-I-18).  Similar concerns are raised in the A. T. Kearney Data Quality Study, Summary Report, April 16, 1999, p. 86.


�.	The “sampling frame” is the list of all of the members of a population from which a sample is drawn.


�.	SAS logs documenting the execution of these programs appear in USPS-LR-I-207.


�.	As noted above, the failure of TRACS to sample emergency contracts and exceptional service movements is a major shortcoming of the system.


�.	(30% of available records dropped) X (73% of deletions unexplained) = 22% of records in original file.


�.	See Interrogatories UPS/USPS-T1-2, 3, 5, 6, 8, 9, 11, 12, 14, 15, 18, 19, 22, 25–27, and 77.


�.	Partial Objection of USPS to UPS/USPS-T1-2, 3, 5, 6, 8, 9, 11, 12, 14, and 15; Supplemental Responses of USPS to UPS/USPS-T1-18, 22, 25–27, after a UPS motion to compel, and Partial Objection of USPS to UPS/USPS-T1-77.


�.	To the extent that VTAPS serves a function similar to TIMES at BMCs, that system should also be modified and used.  Tr. 21/9355.
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