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 2 

AUTOBIOGRAPHICAL SKETCH 3 
 4 

My name is Michael D. Bradley and I am Professor of Economics at 5 

George Washington University.  I have been teaching economics there since 6 

1982 and I have published many articles using both economic theory and 7 

econometrics.  Postal economics is one of my major areas of research and my 8 

work on postal economics has been cited by researchers around the world.  I 9 

have presented my research at professional conferences and I have given invited 10 

lectures at both universities and government agencies.   11 

Beyond my academic work, I have extensive experience investigating 12 

real-world economic problems, as I have served as a consultant to financial and 13 

manufacturing corporations, trade associations, and government agencies. 14 

 I received a B.S. in economics with honors from the University of 15 

Delaware, and as an undergraduate was awarded Phi Beta Kappa, Phi Kappa 16 

Phi and Omicron Delta Epsilon for academic achievement in the field of 17 

economics.  I earned a Ph.D. in economics from the University of North Carolina, 18 

and as a graduate student I was an Alumni Graduate Fellow.  While being a 19 

professor, I have won both academic and nonacademic awards, including the 20 

Richard D. Irwin Distinguished Paper Award, the American Gear Manufacturers 21 

ADEC Award, a Banneker Award and the Tractenberg Prize. 22 

 I have been studying postal economics for over twenty years, and I have 23 

participated in many Postal Rate Commission proceedings.  In Docket No. R84-24 

1, I helped in the preparation of testimony about purchased transportation and in 25 
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Docket No. R87-1, I testified on behalf of the Postal Service concerning the costs 1 

of purchased transportation.  In Docket No. R90-1, I presented rebuttal testimony 2 

in the area of city carrier load time costs.  In the Docket No. R90-1 remand, I 3 

presented testimony concerning the methods of city carrier costing.   4 

 I returned to transportation costing in Docket No. MC91-3.  There, I 5 

presented testimony on the existence of a distance taper in postal transportation 6 

costs.  In Docket No. R94-1, I presented both direct and rebuttal testimony on an 7 

econometric model of access costs.  More recently, in Docket R97-1, I presented 8 

three pieces of testimony.  I presented both direct and rebuttal testimony in the 9 

area of mail processing costs.  I also presented direct testimony on the costs of 10 

purchased highway transportation.  In Docket No. R2000-1, I again presented 11 

three pieces of testimony.  I presented direct testimony on the theory and 12 

methods of calculating incremental cost, and I presented direct and rebuttal 13 

testimony on the econometric estimation of purchased highway transportation 14 

variabilities.  In Docket No. R2001-1, I presented testimony on city carrier costs.  15 

Finally, in Docket No. R2005-1, I presented three pieces of testimony.  I 16 

presented direct and rebuttal testimony in the area of city carrier costs and I 17 

presented direct testimony that covered the analytical foundations of the 18 

attribution of both purchased transportation costs and window service costs 19 

 Beside my work with the U.S. Postal Service, I have served as an expert 20 

on postal economics to postal administrations in North America, Europe, and 21 

Asia. For example, I currently serve as External Methodology Advisor to Canada 22 

Post. 23 
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 1 
PURPOSE AND SCOPE 2 

 3 
 4 

The purpose of my testimony is to review and evaluate two pieces of 5 

testimony put forward by Office of Consumer Advocate witness Dr. J. Edward 6 

Smith.  One piece of testimony, OCA-T-2, is on window service costs, and the 7 

other piece, OCA-T-3, is on city carrier delivery costs.8 
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I.  THE USEFULNESS OF OCA WITNESS SMITH’S ANALYSIS OF 1 
CARRIER DELIVERY TIME IS REDUCES BY ERRORS IN BOTH 2 
ECONOMIC THEORY AND ECONOMETRIC PRACTICE.  3 

 4 
 Office of Consumer Advocate witness Dr. J. Edward Smith (OCA-T-3) 5 

reviews and criticizes the Postal Service’s study of city carrier delivery costs in 6 

Docket No. R2005-1.  In particular, he focuses on my estimation of the regular 7 

delivery time equation.  Dr. Smith criticizes that equation both from the 8 

perspective of economic theory and model specification.  He also presents some 9 

alternative specifications of the equation. Finally, he presents some estimates 10 

based upon an extract from Postal Service’s DOIS data system that was 11 

requested by the OCA. 12 

 In this section of my testimony, I review the criticisms Dr. Smith proffers 13 

and find that they are, unfortunately, infected with some serious errors.  The 14 

same is true of his alternative specifications of the Docket No. R2005-1 equation.  15 

Finally, my review of his work with the DOIS data shows that it is incomplete and 16 

does not meet Postal Rate Commission standards for an econometric analysis. 17 

 18 
 19 

A. Dr. Smith’s Assertion That Density Should Be Excluded From 20 
An Analysis Of Carrier Street Time Costs Is Inconsistent With 21 
Previous Research On The Topic.  Adding A Density Variable 22 
Is Theoretically Correct And Dr. Smith’s Own Discussion Of 23 
Density Provides Strong Justification For Including It. 24 

 25 
  26 

At the beginning of his testimony, Dr. Smith makes the erroneous 27 

assertion that inclusion of a density variable in the analysis of city carrier street 28 
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time is “theoretically incorrect.”1    This is a surprising assertion because the utility 1 

of including a density variable has been considered by many different 2 

researchers in the area of carrier delivery costs, and it is widely considered an 3 

important, if not essential, variable. 4 

For example, about ten years ago, one study stated that:2  5 

 6 
A last variable plays an important role.  The variable 7 
is the population density of the delivery offices and is 8 
defined by the number of delivery points per 9 
hectometer.  We essentially consider this variable as 10 
an environmental variable which captures the 11 
heterogeneity of the offices. 12 

    13 
 14 

It is well known in the literature on carrier delivery costs that density is an 15 

important variable to include in carrier cost analyses.  For example Dr. Bernard 16 

Roy of La Poste has stated:3 17 

 18 
Geographic density is often highlighted as the main 19 
factor influencing delivery costs. 20 

 21 
 22 

                                            
1  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-3” at 4. 
 
2   See, “Scale Economies and Natural Monopoly in the Postal Delivery: 
Comparison Between Parametric and Non Parametric Specifications,” Cazals, 
C., de Rycek, M., Florens, J.-P., and Rouzand, S. in Managing Change in Postal 
and Delivery Industries, Crew, M. and Kleindorfer, P., (eds.) Kluwer 1997 at 66. 
 
3   See, “Technico-Economic Analysis of The Costs of Outside Work in Postal 
Delivery,”  Roy, B.,in Emerging Competition in Postal and Delivery Services, 
Crew, M. and Kleindorfer, P., (eds.) Kluwer 1999 at  103. 
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Quite naturally, this importance lead Dr. Roy to include density in the model used 1 

in his carrier cost analysis:4 2 

 3 
The cost function for outdoor delivery work is 4 
therefore potentially a five-variable function.  5 
However, we are going to simplify this function to 6 
transform into a three-variable function to make it 7 
easier to interpret the results.  This simplified function 8 
will then depend solely on the density of delivery 9 
points, the grouping index and the average traffic per 10 
delivery point per day. 11 

 12 
 13 

Including density in a model of city carrier time is not merely a preference 14 

among academic researchers.  Researchers at the Postal Rate Commission 15 

have also emphasized the importance of density in understanding street time 16 

costs:5 17 

 18 
The fixed cost of delivery (called route time in the U.S. 19 
delivery cost analyses) is accounted for by the need 20 
to move from one stop to another whatever the mode 21 
of delivery.  Therefore, we use “postal density” as the 22 
driver of fixed costs. Postal density is the number of 23 
delivery points that can be visited by the carrier in one 24 
hour of time, excluding loading time and the variable 25 
portion of access time and the variable portion of 26 
travel time to and from the route. 27 
 28 
 29 

Indeed, these researchers found density to be the most important variable to 30 

explain cross-country differences in delivery costs: 31 

                                            
4  Id. at 103 
 
5   See,  “Delivery Cost Heterogeneity and the Vulnerability to Entry,” 
Bernard, S., Cohen, R., Robinson, M., Roy, B., Toledano, T., Waller, J., and 
Xenakis, S., in Postal and Delivery Services: Delivering on Competition,  Crew, 
M. and Kleindorfer, P., (eds.) Kluwer, 2002 at 172. 
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 1 
Postal density appears to be a more important driver 2 
of unit street delivery costs than volume over the 3 
actual ranges in France and the U.S. Furthermore, 4 
high postal densities reduce the impact of volume on 5 
unit street delivery costs, and high volumes reduce 6 
the impact of postal density. 7 

 8 
A study of delivery costs in the U.K. also included density in the cost 9 

function:6 10 

 11 
This alternative representation allow us to identify the 12 
effect of density of the delivery area (defined as 13 
NDP/AREA), and the effect of the traffic per delivery 14 
point (Q/NDP). 15 

 16 
 17 

Similarly, an earlier study of delivery costs in France 18 

included density in the cost function:7 19 

 20 
The variables use to estimate cost functions are the 21 
following: 22 
 23 
C, the outdoor delivery cost, which is measured by 24 
the number of hours of labor for a week. 25 
 26 
Q, the vector of output quantities. . .  27 
 28 
D, the density of the delivery area of each post office, 29 
which is measured by the number of delivery points 30 
divided by the length of the route. 31 

 32 
                                            

6  See, “Delivery Costs for Postal Services in the UK: Some Results on 
Scale Economies with Panel Data,”  Cazals, C., Florens, J.-P., and Soteri, S. 
Regulatory and Economic  Challenges in the Postal and Delivery Sector, Crew, 
M. and Kleindorfer, P., (eds.) Kluwer 2005 at 203 . 
 
7  See, “An Analysis of Some Specific Cost Drivers in the Delivery Activity,” 
Cazals, C., Florens, J.-P. and Roy, B., in Future Directions in Postal Reform, in 
Crew, M. and Kleindorfer, P., (eds.) Kluwer 2001 at 197. 
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 1 
 2 

Finally, even a recent study of total of overall postal costs 3 

included density as a key environmental variable:8 4 

 5 
Output is measured by the total number of delivered 6 
and collected mail.  Inputs consist primarily of labour 7 
and capital.  The firm’s total cost of operation a post 8 
office can then be represented by the cost function: 9 
 10 
C  =  C(YC, YD, PC, PL, CD) 11 
 12 
Where C represents total cost and YC and YD are the 13 
outputs represented by the total number of collected 14 
and processed mail and the total number of delivered 15 
mail items, PC and PL are the prices of capital and 16 
labour, respectively.  CD is the customer density, 17 
measured as the ratio between the number of 18 
customers and the area size measured in square 19 
kilometers. The variable CD is introduced in the 20 
model as an environmental characteristic. 21 
 22 
 23 

In sum, the use of a density variable in an econometric study of delivery 24 

has been widely accepted by the premier researchers in the field.  It is included 25 

because it is an important potential driver of carrier out-of-office cost.  Thus, for 26 

Dr. Smith to simply assert that “from a theoretical viewpoint the use of the density 27 

variable is wrong” is surprising and apparently reveals a lack of familiarity with 28 

previous research in the area. 29 

Apart from a general description of the first order conditions associated 30 

with cost minimization, Dr. Smith fails to provide any justification for his assertion.  31 

In addition, Dr. Smith’s testimony is not consistent on how it specifies the way in 32 

                                            
8  See, Economies of Scale and Cost Efficiency in the Postal Services: 
Empirical Evidence from Switzerland,” Filippini, M. and Zola, M., Applied 
Economics Letters, Vol. 12, 2005 at 438. 
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which density affects delivery costs.  At one point Dr. Smith seems to suggest 1 

that density is an endogenous variable in the optimization process as he states: 2 

“Density is an output of the process, not an input to the process.”9  Similarly, he 3 

states:  “The value of the density variable is an output of the cost minimization 4 

process; density is not an input to the cost function.”10  It is not clear why Dr. 5 

Smith thinks density is an output of the delivery process when previous 6 

researchers hold the opposing view.  But it is surprising, given this view, that he 7 

would eliminate density from his model specification, which he describes as a 8 

“cost curve.”11  As Dr. Smith says: “a cost curve for a firm models the cost as a 9 

function of output.”12 10 

At other places, however, Dr. Smith seems to accept that density is an 11 

exogenous or “environmental” variable.  He states that “measured as delivery 12 

points per square mile, one could propound density as accounting for differences 13 

in the physical layout of ZIP codes -- e.g. congestion, urban/suburban/rural, 14 

etc.”13  He also indicates that:  “What drives cost are the management’s 15 

decisions on how to utilize resources to accommodate whatever level of main 16 

and service territory characteristics are present.” 14 This language describes 17 

                                            
9  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-3” at 6. 
 
10  Id.  
 
11  Id.  
 
12  Id. at 4. 
 
13  Id. at 3. 
 
14  Id. at 6. 
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density as an environmental variable leading to changes in cost for carrier street 1 

time that are not caused by changes in volume.  In this view, density should be 2 

included as a constraint on the optimization process.  Without the constraint of 3 

the physical dispersion of stops, cost minimization would drive the Postal Service 4 

to deliver all mail to one point in the ZIP code, says the delivery unit, and would 5 

have all customers come there to pick up their mail. 6 

Perhaps Dr. Smith’s confusion comes from a misunderstanding of what 7 

density is in the Postal Service context.   In the testimony he states:15 8 

However, ZIP code density -- i.e., dp/sqm  -- is a 9 
function of the arrangement of the City Carrier 10 
delivery routes, which would be achieved through a 11 
determination of a least cost solution to a production 12 
function through the attainment of equalities between 13 
various rates of technical substitution and input/price 14 
ratios in a cost minimization process. 15 

 16 

This sentence has two errors.  First, ZIP code density is not a function of the 17 

number of routes in a ZIP code.  As the formula Dr. Smith presents shows, 18 

density is a function of the number of delivery points in a ZIP code divided by the 19 

number of square miles in that ZIP code.  It has nothing to do with the number of 20 

routes in the ZIP code and would be the same whether the ZIP code were served 21 

by 1 route or by 100 routes.  Route construction is done at the ZIP code level, 22 

and the number of delivery points, as well as their dispersion, is taken as a 23 

network constraint in the Postal Service’s process of finding the time (cost) 24 

minimizing configuration of routes.  Density is not endogenous in this process. 25 

                                                                                                                                  
 
15   Id. at 3. 
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Second, Dr. Smith’s phrase:  “achieved through a determination of a least 1 

cost solution to a production function” is unclear.  A production function is not a 2 

problem that needs to be solved.  Instead, it is a mathematical representation of 3 

the technical relationship between inputs and outputs.  In essence, a production 4 

function answers the question, how much output would be produced if the firm 5 

used a certain vector of inputs?  It does not measure cost and it is not a “least 6 

cost solution.” 7 

A simple example shows why density can be an important variable.  8 

Suppose there were two ZIP codes that happened to be in the form of squares, 9 

the first with 10 mile sides and the second with 100 mile sides.  Suppose that 10 

both ZIP codes have 4 delivery points, one at each of the corners of the square 11 

and that each ZIP code’s delivery unit was in the center of the square.  12 

Continuing the example, suppose that in the first ZIP code each stop received 13 

two letters and in the second ZIP code each stop received just one letter.  14 

Finally, suppose that the two ZIP codes had the same routing pattern.  15 

The carrier leaves the station, travels to the stop in the southwest corner of 16 

square, proceeds around the outside of the square in counterclockwise fashion 17 

until he or she reaches the stop in the southeast corner of the square and then 18 

returns to the delivery unit. This would generate pattern of movement that looks 19 

like: 20 

 21 

 22 

 23 
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 1 

In the ZIP code with 10 mile sides, the total miles driven by the carrier 2 

would be about 44.14 miles.16  In the second ZIP code, with 100 mile sides, the 3 

miles to be driven would be about 441.42 miles.17  Assuming an average speed 4 

of 40 miles an hour, it would take approximately 1.104 hours to drive the route in 5 

the first ZIP code and approximately 11.04 hours to drive the route in the second 6 

ZIP code.  Apart from any time at the stops, if one excluded density from the 7 

analysis, one would have to explain the following pattern in the data: 8 

 9 

Volume Delivery Points Time 

8 4 1.104 

4 4 11.04 

 10 

In sum, there are both theoretical and operational reasons why density 11 

should be included in an econometric analysis of city carrier delivery time.  This 12 

has been recognized by many experts in the field and Dr. Smith’s assertion to the 13 

contrary is wrong. 14 

 15 

 16 

  17 

                                            
16    The carrier would drive 10 miles along the three sides and 7.071 miles 
along each of the diagonals. 
 
17  The carrier would drive 100 miles along the three sides and 70.7107 miles 
along each of the diagonals. 
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 B. Reference To Modern Microeconomics Easily Refutes Dr. 1 
Smith’s Claims About A Lack Of Theoretical Underpinning For 2 
The Carrier Street Time Model. 3 

 4 
 5 

Dr. Smith makes the erroneous assertion that “the underlying city carrier 6 

model appears to be of an ad-hoc equation estimation nature rather than being 7 

based on economic analysis.”18  He also concludes that “the theoretical 8 

underpinnings of the city carrier cost model continue to be weak.”19    The only 9 

support that he gives for these statements is the assertion that:20 10 

In reviewing an economic model one generally 11 
expects to see the maximization or minimization of 12 
something subject to constraints.  This does not occur 13 
in the case of witness Bradley’s model; rather, data 14 
are fitted to a quadratic function. 15 

 16 

Such a statement is surprising in view of the way that cost equations are 17 

estimated.  Economic research done on cost functions over the past 25 years 18 

has benefited greatly from one the most significant developments in modern 19 

microeconomic theory: the application of duality to the theory of the consumer 20 

and the theory of the firm.  With regards to the theory of the firm, duality theory 21 

establishes that there is a duality between production and cost, in the sense that 22 

for every technology there is an associated cost function, and for every cost 23 

function there is an associated technology.  This means that for any cost 24 

function, there is an associated underlying production function, and the cost 25 

                                            
18   See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-3” at 8. 
 
19   Id. at 21. 
 
20   Id. at 8 
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function directly embodies the economically relevant characteristics of that 1 

technology.  Consequently, researchers no longer need to explicitly (or 2 

mathematically) derive the cost function when they want to investigate 3 

characteristics of the technology such as economies of scale:21 4 

 5 
Moreover, any function with all the properties of a cost 6 
function implies some technology for which it is the 7 
cost function.  This last fact marks one of the most 8 
significant developments in modern theory and has 9 
had important implications for applied work.  Applied 10 
researchers need no longer begin their study of the 11 
firm with detailed knowledge of the technology and 12 
with access to relatively obscure data.  Instead, they 13 
can concentrate on devising and estimating flexible 14 
functions of observable market prices and output and 15 
be assured that they are carrying along all 16 
economically relevant aspects of the underlying 17 
technology.  They can then “recover” those relevant 18 
aspects of the technology from the estimated cost 19 
function. 20 
 21 
 22 
 23 

Thus, applied researchers start by writing down the cost function to be estimated, 24 

not by “maximizing or minimizing something subject to constraints.”  This is not a 25 

new approach to the applied econometrics of firms22and has been widely applied 26 

                                            
21  See, Advanced Microeconomic Theory, Jehle, G.A., Prentice Hall, 1991 at 
238. 
 
22  See, for example, “Economies of Scale in U.S. Electrical Power 
Generation,” Christensen, L and Green, W. The Journal of Political Economy, 
Vol. 84, No. 4, August 1976, at 655. 
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in many different applications both public and private.23 Moreover, this approach 1 

has been applied to estimating the cost characteristics of postal delivery.24  2 

Dr. Smith also appears to ignore the fact that I used economic theory in 3 

specifying the equation to be estimated in my Docket No. R2005-1 testimony and 4 

clearly described that use.  In my testimony, I explicitly outlined the process to be 5 

used in specifying and estimating an econometric cost function.25  As I explained 6 

there, the first step in the process is to identify the behavior being modeled.  For 7 

carrier street time, I explained that that behavior was the route optimization 8 

process, in which the Postal Service attempts to minimize delivery time given the 9 

volumes it receives.  I then explained that in the next step, the researcher 10 

identifies the variables to be included in the model.  Economic theory is used 11 

                                            
23   See, “Scope and Scale Economies in Multi-Utilities: Evidence from Gas, 
Water and Electricity Combinations,” Fraquelli, G, Massimiliano, P., and Vannoni, 
D., Applied Economics, Vol. 36, 2004 at 2045 or “Hospital Cost Containment and 
Length of Stay: An Econometric Analysis,” Carey, K., Southern Economic 
Journal, Vol 67. 2000 at 363, or “Economies of Scale in Public Education: An 
Econometric Analysis,” Chakraborty, K, Basudeb, B and Lewis, W.C., 
Contemporary Economic Policy, Vol. 18, 2000, at 238. 
 
24  See, “An Analysis of Some Specific Cost Drivers in the Delivery Activity,” 
Cazals, C., Florens, J.-P. and Roy, B., in Future Directions in Postal Reform, in 
Crew, M. and Kleindorfer, P., (eds.) Kluwer 2001 at 203 or Cohen, Robert,  
Robinson, Matthew, Waller, John, and Xenakis, Spyros, “The Cost of Universal 
Service in the U.S. and its Impact on Competition,” Proceedings of 
Wissenschaftliches Institut fur Kommunikationsdienste GmbH (WIK), 7th 
Koenisgwinter Seminar on Contestability and Barriers to Entry in Postal Markets, 
2003 or Bernard, Stephane, Cohen, Robert, Robinson, Matthew, Roy, Bernard, 
Toledano, Joelle, Waller, John and Xenakis, Spyros, “Delivery Cost 
Heterogeneity and Vulnerablity to Entry,” in Postal and Delivery Services: 
Delivering on Competition, Michael Crew and Paul Kleindorfer (eds.), Kluwer, 
2002. 
 
25  See, “Testimony of Michael D. Bradley on Behalf of the United States 
Postal Service,” Docket No. R2005-1, USPS-T-14 at 25. 
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explicitly at this step.  Finally, I explained that the last step in the specification 1 

process is to choose the functional form to be used for estimation. As Dr. Smith 2 

indicated, I followed the literature and used a flexible functional form, the 3 

quadratic. 4 

 Thus, in contrast to Dr. Smith’s claims, I followed established economic 5 

theory and econometric practice in estimating the delivery time equations in 6 

Docket No. R2005-1.   7 

 8 

 C. Dr. Smith’s Re-Estimations Of The FY 2005 Recommended 9 
Model Contain Errors In Both Theoretical Specification And 10 
Econometric Practice.  Consequently, He Fails To Produce 11 
Any Results That Are Superior To The Recommended 12 
Specification In Docket No. R2005-1. 13 

 14 
 15 

Dr. Smith estimates a menu of variations on my recommended model for 16 

regular delivery time from Docket No. R2005-1.  He does not estimate any 17 

variants of the parcel/accountable delivery time model.   All told Dr. Smith 18 

estimates twelve different model specifications, including both a full quadratic 19 

version and a restricted quadratic version for each specification.26   His approach 20 

                                            
26   In what follows, I discuss the results for the restricted quadratic versions of 
the specifications.  Dr. Smith appears to think that if a version of the full quadratic 
model does not produce any negative variabilities, than he can ignore the fact 
that multicollinearity is a problem.  (See, the discussion of models on pages 12-
14 of OCA-T-3.) This is erroneous.   A negative variability is an extreme symptom 
of multicollinearity, but it is not a necessary condition for its existence.  The 
existence of substantial multicollinearity renders the estimated coefficients 
unreliable even if they are not negative.  Thus, it is not appropriate to deal with 
multicollinearity by picking and choosing among the full quadratic results based 
upon whether or not one produces a negative coefficient.  If Dr. Smith felt that 
multicollinearity was a serious enough problem that it required estimating a 
restricted model (as he did for each of the specifications) he should not later 
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to econometric modeling is sometimes called the “kitchen sink” approach, 1 

because it mechanistically re-estimates versions of the model using different 2 

permutations of the right-hand-side variable.   This is a departure from and a 3 

contradiction to Dr. Smith’s other argument about the importance of using 4 

economic theory in specifying the econometric model to be estimated.  Ironically 5 

it is this approach which is ad hoc, as no economic theory is used to justify the 6 

repeated inclusion and exclusion of variables in the various versions estimated.  7 

In fact, from a theoretical perspective, one of every “on again-off again” 8 

estimation pairs is necessarily wrong.  Moreover, no econometric tests are 9 

provided for including or excluding variables. 10 

 The following table presents the twelve different variants Dr. Smith 11 

estimates.  As the table shows, the different specifications are formed by 12 

combinations of excluding the density and collection variables, redefining the 13 

letters and flats variables, and combining the regular delivery and 14 

parcel/accountable delivery variables in one equation. 15 

                                                                                                                                  
ignore that fact and choose a full quadratic model just because it gives him 
results he prefers. 
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  1 

Variants of the Recommended Model Estimated By Dr. Smith 
     

Variant 

Is the Density 
Variable 

Included? 

Is the 
Collection 
Variable 

Included? 

Are "Letters" 
Defined as DPS 

Letters? 

Are the Parcel 
Variables 

Combined? 

1 Y Y N N 

2 Y Y N N 

3 N Y N N 

4 Y Y Y N 

5 N Y Y N 

6 N N N N 

7 N N Y N 

8 Y Y N Y 

9 N Y N Y 

10 Y Y Y Y 

11 N Y Y Y 

12 N N N Y 
     

 2 

 The first variant is simply a replication of the recommended model from 3 

Docket No. R2005-1, and needs no further discussion.  The second variant is the 4 

same specification, but with a different definition of the “density” variable.  This 5 

issue arises because the FY2002 CCSTS database is not complete.  As was 6 

discussed in Docket No. R2005-1, the CCSTS database sometimes does not 7 

include reporting for all routes in ZIP code on a given day.  This means that the 8 

delivery points associated with recorded delivery time and volumes can vary from 9 

day to day within a ZIP code.  Ideally, one would know the square mileage for the 10 

area served by the included routes and would calculate density by dividing that 11 
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square mileage into the delivery points on the same routes.  Unfortunately, that 1 

data is not available and an approximation must be made.  In Docket No. R2005-2 

1, I proposed an approximation that would account for the variation in routes.  Dr. 3 

Smith disagrees, and would prefer an approximation that does not vary from day 4 

to day, even though the actual density associated with the recorded delivery time 5 

is likely varying.  Specifically he recommends:27 6 

 7 
In reporting mail deliveries, the number of routes 8 
reporting mail delivery for a specific ZIP code varied 9 
from day-to-day. In computing density for a ZIP code, 10 
one would use the area in a ZIP code divided by the 11 
maximum of delivery points in the ZIP code. 12 
 13 
 14 

However, in his econometric work Dr. Smith defines density in a different way.  15 

He defines density as the ratio of “housing units” to square miles, not delivery 16 

points to square miles.  Upon request, Dr. Smith provided the link to the definition 17 

of housing unit.28  That link shows the definition to be:29 18 

Housing Units - A housing unit is a house, an 19 
apartment, a mobile home or trailer, a group of rooms, 20 
or a single room that is occupied, or, if vacant, is 21 
intended for occupancy as separate living quarters. 22 
Separate living quarters are those in which the 23 
occupants live separately from any other persons in 24 
the building and which have direct access from the 25 
outside of the building or through a common hall. 26 

 27 
 28 

                                            
27  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-3” at 7.  Presumably, Dr. 
Smith meant to say “divided into” rather than “divided by” 
 
28   See, USPS/OCA-T3-7. 
 
29    See, http://www.census.gov/popest/topics/terms/housing_unit.html 
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From this definition, it is clear that a housing unit is not synonymous with a 1 

delivery point.  Not surprisingly the number of housing units in a ZIP Code is not 2 

the same as the number of delivery points in a ZIP Code.  Thus, Dr. Smith’s 3 

measure of density is erroneous because it does not measure postal density.  4 

This might be an acceptable approximation if the desired data were not 5 

unavailable, but they are.  Dr. Smith’s desired variable, the ratio of the maximum 6 

number of delivery points in a ZIP code to the square miles in the ZIP code is 7 

readily available and should have been used.  Thus, Dr. Smith’s estimated 8 

equation contains a crucial error and does not accomplish what he intends. 9 

Seven of the ten remaining variants estimated by Dr. Smith omit the 10 

density variable.  As I demonstrate earlier in this testimony, both economic theory 11 

and operational practice strongly suggest that the density variable should be 12 

included.  Moreover, there is widespread agreement among researchers that 13 

density is an important variable both theoretically and empirically.  This means 14 

that its omission is a potentially serious mis-specification of the equation.  Dr. 15 

Smith’s arbitrary omission of this potentially important variable thus renders 16 

seven of the twelve variants unusable.  Moreover a review of the estimated 17 

results for those seven variants suggests that omitting the density variable could 18 

lead to a downward bias in the estimated elasticities.  For example, compare 19 

variant 1, the recommended model with variant 3, the same model with density 20 

dropped.  Dropping the density variable from the equation leads to a 3 21 

percentage point drop in the letters elasticity and a 1 percentage point drop in the 22 

flats elasticity.  A similar result holds for Dr. Smith’s preferred definition of 23 



 18

density.  A comparison of variant 2, which is the recommended model with Dr. 1 

Smith’s modified density variable, with variant 3 shows a 5 percentage point 2 

decline in the letter elasticity a 1 percentage point decline in the flats elasticity.  3 

Given that the effect of density on delivery time (it is faster to deliver the same 4 

volume of mail in an area with higher postal density) is negative, this result 5 

suggests that the impact of density on delivery time is being erroneously 6 

attributed to these volumes, causing their estimated variabilities to be biased 7 

down.30 8 

 The three remaining variants are various combinations of two changes, 9 

neither of which is an improvement over the recommended model.  The first 10 

change is to redefine the “letters” variable to include only DPS letters and to 11 

simultaneously redefine the “flats” variable so that it includes both cased letters 12 

and cased flats.  Dr. Smith’s justification for this approach is the fact that current 13 

Postal Service city carrier procedures have carriers on routes with walking 14 

sections deliver the mail in three bundles, one for DPS mail, one for cased mail, 15 

and one for sequenced mail. While I am not opposed to exploring such an 16 

approach (I did so in my Docket No. R2005-1 testimony and in my response to 17 

Presiding Officer’s Information Request No. 4, Question 11 in this docket) there 18 

are flaws in Dr. Smith’s approach.   First, as I explained in my Docket No. R2005-19 

1 testimony, Postal Service delivery methods were mixed in FY 2002 when the 20 

                                            
30    It bears mention that in variants 6, 7 and 9, the error of dropping the 
density variable is compounded by Dr. Smith’s dropping of the collection variable.  
Dr. Smith’ apparent justification for this mis-specification is that the DOIS data 
does not measure collection volume.  However, the characteristics of the DOIS 
data set do not bear upon the proper use of the FY 2002 data. 
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carrier data were collected.  At that time, DPS was not as widespread as it is now 1 

and there was still some separate casing of letters and flats.  Thus the “three 2 

bundle” approach was as not universal as it is now.  It is questionable to specify 3 

a model based upon more recent technology for estimation with a data set in 4 

which costs were generated more in accord with an older technology. 5 

 Second, Dr. Smith makes no mention of how the costs in this mixed shape 6 

volume variable cost pool are to be distributed to classes and subclasses.  In Dr. 7 

Smith’s “DPS” specification, the “flats” cost pool contains both letters and flats.  8 

However, the Carrier Cost System, the basis for forming the distribution key for 9 

volume variable delivery time costs, is based upon shape.  Thus, some allocation 10 

of the costs in the mixed shape cost pool must be made and without an approach 11 

to resolving this issue, the mixed variability is not useable. 12 

 Dr. Smith’s final variation is to combine the regular delivery variables with 13 

the parcel/accountable delivery variables.  He combines these variables despite 14 

his recognition that the two activities (regular delivery and parcel accountable 15 

delivery) are separable:31 16 

The delivery of accountables and packages generally 17 
requires that the carrier make a separate trip from the 18 
van to the delivery point with the parcel and/or 19 
accountable after delivering the other mail. In 20 
assembling the database the Postal Service scanned 21 
delivery time from the carrier starting to deliver the 22 
parcel/accountable until the delivery had been 23 
completed.  Accordingly, there was no scan of time 24 
for large parcels and accountables without there 25 
being a need to delivery a large parcel or 26 
accountable.  27 

                                            
31   See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-3” at 13. 
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Dr. Smith presents no reasons why he wishes to combine the two 1 

equations and presents no advantages of the approach.  In contrast, there are 2 

two obvious drawbacks.  First, he combines large parcels and small parcels into 3 

a single variable that he calls “packages.”  It is obvious from an operations 4 

perspective, that the time caused by delivering a large parcel, that typically 5 

requires an approach to the customer’s door, will be much larger than the time 6 

caused by delivery a small parcel that can be placed directly into the customer’s 7 

mail receptacle.   Also, the collected FY2002 data strongly support this 8 

operational reality.  Thus, combining the two types of parcels into one variable is 9 

a mis-specification of the equation.  The other obvious drawback is the fact that 10 

the accountables variable has a negative sign in all of the specifications.  This 11 

also calls into question the utility of this specification. 12 

 In sum, despite trying the “kitchen sink” approach, Dr. Smith did not 13 

produce any improvements over the recommended model.  His estimations are 14 

contaminated with specification errors and, as a result, his variants are inferior to 15 

the recommended specification. 16 

 17 
 18 

 19 

 20 

 21 

 22 

 23 

 24 
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 1 
  D.  Dr. Smith’s Analysis Of The DOIS Data Is Preliminary And 2 

Does Not Meet The Commission’s Standards For Econometric 3 
Modeling. 4 

 5 
By his own admission, Dr. Smith’s analysis of the DOIS database was 6 

constrained by time and thus is not thorough: 7 

 8 
The database has been available for a short time, and 9 
significantly more time would be required for a 10 
thorough analysis.  Due to the limited amount of time, 11 
I have been able to apply minimal quality control 12 
procedures and have not yet made full use of the 13 
data. 14 
 15 
 16 

Although Dr. Smith should be commended for attempting to use at least part of 17 

the expensive DOIS data set that the Office of Consumer Advocate requested 18 

the Postal Service produce in this case, it is clear that his analysis is not at the 19 

level required by Postal Rate Commission standards.  The DOIS system is an 20 

ongoing operational database and not a special study produced for a Postal Rate 21 

Commission proceeding.  As such, special consideration must be given to 22 

whether or not the collected data are suitable for a rate case study.  For example, 23 

in Docket No. R2000-1, the Commission articulated a series of questions that 24 

should be applied to an operational data set.  These questions include issues 25 

like:32 26 

 1.  Does the data set include the correct definitions of the variables of 27 
interest? 28 

 29 
 2.  Are the data collectors accurately recording the information? 30 
 31 

                                            
32  See, PRC Op., Docket No. R2000-1, at 113-116. 
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 3.  Are there consistent applications of the definitions of the variables? 1 
 2 

4.  Is the collected data mapped appropriately into the variables of 3 
interest? 4 

 5 
 5.  Are there any unexplained deletions of the data? 6 
 7 
  8 

A review of Dr. Smith’s testimony and interrogatory responses makes 9 

clear that he does not have a sufficiently adequate knowledge of the DOIS data 10 

system to answer these and other basic questions about the definitions of 11 

variables, the data collection process, the accuracy of the data, or the usefulness 12 

of the data.  He is asking the Commission simply to accept the accuracy of the 13 

DOIS data without reference to its sampling plan, to any associated data 14 

collection issues, to sample attrition rates,33 to variable definitions, to possible 15 

inconsistencies through time and to other important issues.  It is clear that Dr. 16 

Smith has not submitted enough information for the Commission to review the 17 

DOIS data that he requested in a way at all similar to its review of the city carrier 18 

street time data submitted by the Postal Service in Docket No. R2005-1.  For 19 

example, Dr. Smith supplies virtually no documentation of the DOIS system and 20 

provides no information in his testimony about how and why the data are 21 

collected.  Moreover, Dr. Smith has indicated that there are significant gaps in his 22 

understanding of the data he uses.  Among the things that Dr. Smith says he has 23 

uncertainty about are the following: 24 

                                            
33    For example, Table 3 on page 16 of Dr. Smith’s testimony indicates that 
he uses only 66.6 percent of the initial observations from the DOIS database.  
Yet nowhere does he explain why he failed to use one third of the observations. 
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• Dr. Smith says he doesn’t know about any difficulties the Postal Service 1 
may have incurred in collecting, measuring, standardizing, cleaning or 2 
processing the DOIS data over time.34 3 

 4 
• Dr. Smith says he doesn’t know if there were any corrections, 5 

modifications, or changes in the DOIS data collection process over the 6 
time he requested data.35 7 

 8 
• Dr. Smith says he doesn’t know if DOIS route-day-level observations must 9 

be corrected for quality control procedures.36  10 
 11 

• Dr. Smith says he doesn’t know if DOIS includes both letter routes and 12 
special purpose routes.37 13 

 14 
• Dr. Smith says he doesn’t know how one would tell within the DOIS 15 

system whether zero time or volume data for a zip-route-day is because of 16 
non-delivery or because of uncollected or deleted data.38 17 

 18 
• Dr. Smith says he doesn’t know whether some individual data elements 19 

are either not collected or are subsequently eliminated by quality 20 
control.39 21 

 22 
• Dr. Smith says he doesn’t know whether some individual route/carrier-day 23 

observations are either not collected or are subsequently eliminated by 24 
quality control.40 25 

 26 
• Dr. Smith says he doesn’t know if some full zip code observations are 27 

either not collected or are subsequently eliminated by quality control.41 28 
 29 

                                            
34   See, ADVO/OCA-T3-37.  
 
35   Id. 
 
36   Id. 
 
37  See,  ADVO/OCA-T3-38. 
 
38  Id. 
 
39  See,  ADVO/OCA-T3-39. 
 
40   Id. 
 
41   Id. 
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• Dr. Smith says he couldn’t provide even a basic description of the USPS 1 
quality control procedures, and data/information manipulation procedures 2 
applied to the DOIS data.42 3 

• Dr. Smith says he doesn’t know how the street hours were quantified or 4 
who the data collectors were.43  5 

• Dr. Smith says he doesn’t know how the collection of the data for the 6 
street time variable was standardized over time.44 7 

• Dr. Smith says he doesn’t know if there were any changes in how the 8 
street hours variable was collected or measured in DOIS over time.45 9 

 10 
• Dr. Smith says he can provide only cursory (e.g. “Parcels are exactly what 11 

the name implies.”) or erroneous (e.g. “Sequenced letters are letters 12 
received by the Postal Service from the mailer in sequenced form”) 13 
definitions of the volume variables.46 14 

• Dr. Smith says he does not know how the collection of the data on the 15 
cased letter, the cased flat, the automated flat, the DPS letter or the 16 
sequenced variables were standardized over time and over ZIP codes and 17 
routes.47 18 

• Dr. Smith says he does not know if there were any changes in how the 19 
cased letter, the cased flat, the automated flat, the DPS letter or the 20 
sequenced variables volumes were collected over time.48 21 

• Dr. Smith says he does not know if any specific quality control procedures 22 
were applied to the cased letter, the cased flat, the automated flat, the DPS 23 
letter or the sequenced  data and any changes over time in those 24 

                                            
42   See,  ADVO/OCA-T3-40. 
 
43  See,  ADVO/OCA-T3-45. 
 
44   Id. 
 
45   Id. 
 
46  See, ADVO/OCA-T3-50 and ADVO/OCA-T3-51. 
 
47  See,  ADVO/OCA-T3-47, ADVO/OCA-T3-48, ADVO/OCA-T3-49 and 
ADVO/OCA-T3-50 
 
48   Id. 
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procedures49 1 
 2 

• Dr. Smith says he doesn’t know whether DOIS includes data for Sunday 3 
and holidays.50 4 

 5 
 6 

While no witness will have all the answers about a data set and Dr. Smith’s 7 

efforts are complicated by the fact he is a non-Postal Service witness trying to 8 

use a Postal Service data set, by his own admissions Dr. Smith’s lack of 9 

knowledge about the DOIS data set seems pretty extensive.  Moreover, Dr. 10 

Smith participated in designing the request for the data, so this lack of knowledge 11 

can not be minimized by suggesting that he was forced to work with a data set 12 

created by someone else.51 13 

 In addition, the DOIS equation used by Dr. Smith has serious specification 14 

problems.  There are three important omitted variables, the volume of collection 15 

mail, the volume of accountables, and the volume of large parcels.  None of 16 

these are included in the DOIS dataset used by Dr. Smith and none of them 17 

appear in his equations.  Given that these variables are likely correlated with the 18 

remaining included variables, there is a significant probability that the estimated 19 

coefficients in Dr. Smith’s DOIS equations are biased. 20 

 Finally, Dr. Smith’s DOIS equations are unusable by the Commission 21 

because, even after repeated prodding, he does not produce or construct the 22 

cost pools against which the variabilities should be applied, he does not provide 23 

                                            
49  Id. 
 
50   See, MPA/ANM/OCA-T3-8 
 
51   See, USPS/OCA-T3-20. 
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the distribution keys needed to distribute the volume variable costs constructed 1 

with his variabilities, his recommended model excludes density, and he does not 2 

provide variabilities for large parcels, accountables, or collection mail.  The 3 

thinness of his DOIS analysis is revealed by the facile excuse Dr. Smith provides 4 

for not addressing the lack of a variability for collection mail.   He claims that, 5 

because the Postal Service has begun to offer a parcel pickup service for 6 

Express Mail and Priority Mail, historical measures of collection volume are 7 

irrelevant. He thus claims, without presenting any evidence, that “the nature of 8 

collection volume has changed significantly”52 and that carriers now undertake 9 

different collection activities. 53   Thus, he claims that the collection variability 10 

estimated in Docket No. R2005-1 is “irrelevant.”54 11 

 But Dr. Smith provides no support for this strong claim.  He did not 12 

undertake a study of collection activities, he did not attempt to ascertain how 13 

often the “new” activities are taking place, and he did not even review the current 14 

Carrier Cost System data on collection volumes to see how often Express Mail 15 

and Priority packages are picked up by carriers.  Of course, had he done any of 16 

these, he would have quickly realized that his argument is wrong.  The amount of 17 

package pickup is still quite small and the collection activity is still dominated by 18 

collection of letters and flats. The percentage of collection mail that is made up of 19 

                                            
52  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-3” at 21. 
 
53  In fact, it is my understanding that carriers historically have collected 
Express Mail Parcels and Priority Mail Parcels presented to them. 
 
54   See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-3” at 22. 
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letters and flats continues to be over 99 percent.  Similarly, the proportion of 1 

collection mail that consists of Express Mail and Priority mail is less that one 2 

percent.   Dr. Smith has just exaggerated the impact new features of  the carrier 3 

pickup service in an effort to cover the omission of collection data in DOIS. 4 

 5 

Percentages of Collection Mail Made Up by Various Categories 
Carrier Cost System Collection Mail Distribution Key 

     
  FY 2004 FY 2005 FY 2006 
First Class & Standard  99.3% 99.1% 99.0% 
Priority  0.4% 0.6% 0.7% 
Express Mail  0.0% 0.0% 0.0% 
All Other  0.3% 0.3% 0.3% 
     
Letters & Flats  99.4% 99.2% 99.1% 

 6 

 7 

 8 

 9 
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 1 

II.  OCA WITNESS SMITH’S ANALYSIS OF THE POSTAL SERVICE’S 2 
UPDATE OF THE WINDOW SERVICE TRANSACTION TIME MODEL 3 
YIELDS NO IMPROVEMENTS OVER THE RECOMMENDED MODEL 4 

 5 
Office of Consumer Advocate  witness Smith (OCA-T-2) accepts, 6 

supports, and applies my improvements to the formulas used for calculating 7 

window service transaction time variabilities and he recommends the use of the 8 

updated transaction time study database collected by the Postal Service.55 He 9 

also tries some alternative econometric analyses but finds that his results are 10 

very similar to mine:56 11 

My analysis of witness Bradley’s work results in minor 12 
changes as proposed in Table 5 to his conclusions 13 
and recommended variabilities. 14 
 15 

  16 

In this section, I review the concerns that Dr. Smith voices with the new 17 

transaction time study database as they relate to calculation of variabilities57 and 18 

his alternative analyses.  I find that his concerns about the updated data set are 19 

speculative and not substantive, and they do not have the effects on the 20 

variabilities that he asserts.  In addition, my review of his alternative econometric 21 

analyses identified important deficiencies, and I show that none of his 22 

alternatives are preferred to my recommended model. 23 

                                            
55  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-2” at 2. 
 
56  Id. at 27 
 
57  Dr. Smith’s other criticisms of the new transactions time database are 
rebutted by Postal Service witness Kelley.  See, USPS-RT-6. 
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 1 
 2 

A.  Dr. Smith’s Speculations about Possible Problems in the 3 
Transactions Time Study Database for Calculating Variabilities 4 
Are Wide of the Mark. 5 

 6 
 7 
 Dr. Smith suggests that the estimated variabilities for window service time 8 

are very sensitive to minor variations in the data collected in the transactions time 9 

study.  As I show below, this suggestion is erroneous.  Moreover, Dr. Smith’s 10 

attempt at justifying his assertion is weakened by a series of errors and 11 

misstatements that undermine the credibility of the assertion.  Before addressing 12 

these errors, it is important to emphasize that Dr. Smith does not allege that 13 

there actually are errors in the transaction time database.  He does not point to 14 

even a single instance, out of nearly 8,000 transactions, in which there was an 15 

error in recording the type of transaction.  He does not present any evidence of 16 

errors in recording the type of transactions.  His entire argument is speculative.  17 

His argument boils down to suggesting if there were major errors in the database 18 

then there could be errors in the calculated variabilities.  This is quite different 19 

from demonstrating that there are errors in the database. 20 

 However, his theoretical attempt to criticize the transaction time study 21 

database actually shows that the variability results are robust, not fragile.  22 

Consider Dr. Smith’s Table 2, which he claims shows the sensitivity of the 23 

results.58  In the table, he analyzes just one type of transaction, Bulk Stamps, 24 

                                            
58  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-2” at 7. 
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which has the largest number of recorded SISQ transactions.  Yet even that 1 

single product does not yield the results he asserts. 2 

There are 835 SISQ transactions and 338 SIMQ transactions for Bulk 3 

Stamps in the transactions time study database.  In forming the calculations 4 

presented in Table 2, Dr. Smith pursues a “counterfactual” analysis and pretends 5 

that there were data collection errors in classifying types of transactions: 59   6 

Suppose, however, that there were data collection 7 
errors and, for purposes of simplification, the SISQ 8 
and SIMQ numbers changed to other numbers shown 9 
on Table 2. 10 

 11 

He pursues this counterfactual exercise in an attempt to examine what 12 

would happen to the calculated variability in the event of large data errors.  This 13 

is akin to sensitivity analysis, in which one varies an input to a calculation to see 14 

the impact of this variation on the calculated value.  However, unlike an actual 15 

sensitivity analysis, Dr. Smith does not specify the range of variation in the input 16 

being changed.  This is a critical omission because one cannot judge whether the 17 

change in the calculated variable is “large” or “small” without some sense of how 18 

large the change in the input is.   Even though a calculation is robust, a large 19 

change in an input value could cause a large change in the calculated value. 20 

 To be sure, Dr. Smith is proposing large changes in the input variables in 21 

his “Table 2.”  In the first row of the table, Dr. Smith hypothesizes a 12 percent 22 

                                            
59  Id. at 8.  Dr. Smith appears to be unaware that the classification of 
transaction is based upon the data recorded in the POS system, which captures 
the products purchased and revenue received. He provides no explanation as to 
how this system could erroneously classify a single quantity transaction as a 
multiple quantity transaction and vice versa. 
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increase in SISQ transactions and a 26 percent decrease in SIMQ transactions.  1 

These are large changes in these inputs to the variability calculation.  The 2 

resulting change in the variability, however, is modest.  The variability increases 3 

by just 3 percentage points from 41.0 percent to 44.3 percent.  Similarly, the third 4 

row of the table hypothesizes at 12 percent decrease in SISQ transactions and a 5 

26 percent increase in SIMQ transactions.  Not surprisingly, this symmetric 6 

change leads to a similar sized decrease in the variability of just 3 percentage 7 

points from 41.0 percent to 37.7 percent.  Finally, Dr. Smith presents a more 8 

extreme case featuring a 24 percent increase in the number of SISQ transactions 9 

and a 52 percent decline in SIMQ transaction.  This radical realignment of 10 

transaction types leads to a decline in the variability of only 6.5 percentage points 11 

from 41.0 percent to 34.5 percent.  When fully explained, Dr. Smith’s table shows 12 

just the opposite of his claim; the table shows that the variabilities are quite 13 

robust to even a large restructuring of transaction types.  Moreover, this table 14 

overstates the overall effect on volume variable cost of rearranging transactions, 15 

because it ignores the fact that the “Bulk Stamps” variability is just part of 16 

calculating an overall Stamps variability.  A Non-Bulk Stamps variability, a PVI 17 

variability and a Demand Side variability all go into calculating the overall Stamps 18 

variability and that overall variability is the one that is used to calculate volume 19 

variable costs. 20 

 The other weakness of Dr. Smith’s table is that he only looks at part of one 21 

product and ignores all the other products.  A much better sense of the 22 

robustness of the variability formula is found by looking at the impact of a change 23 
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in the mix of the transactions on all the products.  I present the results of such a 1 

calculation in the following table.  It shows the impact of a relatively large switch 2 

in transactions for all products that have single item transactions.  This table 3 

shows that the variability formula is robust. 4 

 5 

 
Analyzing the Effect of a Large Shift of Transactions from SISQ to SIMQ 

      

Product 
Reduction in 

SISQ 
Increase in 

SIMQ 
Original 

Variability 
Alternative 
Variability Difference 

Priority -10.0% 56.2% 70.2% 69.3% -0.9% 
First Class -10.0% 29.7% 64.2% 62.9% -1.4% 
Parcel Post -10.0% 50.7% 75.3% 75.2% -0.1% 
Other W& R -10.0% 53.3% 67.5% 67.4% -0.1% 
Express Mail -10.0% 101.9% 66.4% 66.3% -0.1% 
Money Order -10.0% 28.6% 64.7% 64.2% -0.5% 
International -10.0% 36.1% 78.5% 78.3% -0.1% 
PO Box -10.0% 35.3% 72.5% 72.5% 0.0% 
Other S.S. -10.0% na 95.4% 95.3% -0.1% 
PVI -10.0% 51.4% 59.6% 59.5% -0.1% 
All Stamps -10.0% 14.4% 33.4% 31.1% -2.3% 

Note:  Other Special Services had no SIMQ transactions in the original dataset. 6 
Source:  Excel Spreadsheet (USPS.RT.4.Variabilities.Sensitivity.xls) attached electronically. 7 
  8 
Finally, Dr. Smith makes a number of errors in describing his attempt at a 9 

sensitivity analysis.  First he states:60 10 

 11 
The results from the methodology are very sensitive 12 
to the data collection process.  Furthermore, if, in an 13 
effort to be helpful and efficient, the clerk asks 14 
whether the customer would like to purchase stamps 15 
or conduct any other type of business as part of the 16 
transaction, then the nature of the transaction could 17 
change entirely.  The volume variability could be 18 
affected by the clerk’s actions. 19 

 20 
 21 
                                            
60  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-2” at 8. 
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As demonstrated above, the first sentence is erroneous.  In addition, the 1 

second sentence mixes operational procedures with the data collection effort.  2 

Whatever procedures the Postal Service has for clerks to interact with 3 

customers, their effects will show up in the recorded transaction times in a 4 

transaction time database.  In addition, due to the fact that the products included 5 

in each transaction were obtained directly from the POS-ONE register database, 6 

the number and type of transactions are not subject to data collection error 7 

arising from differences in how the transaction is conducted by the clerk. These 8 

effects will therefore be embodied in the estimated variabilities.  That is, in part, 9 

why one updates studies -- to capture an changes in procedures and 10 

technologies.  To suggest that different procedures can cause erroneous 11 

variations in variabilities is misleading.  Different procedures can cause true 12 

changes in variabilities and updates capture such changes. 13 

 Similarly Dr. Smith errs when he says:61 14 

Clearly, having an accurate database representative 15 
of the general population of transactions is important:  16 
a change of a few transactions can have a major 17 
impact on computed volume variability.  Furthermore, 18 
if, in the example above, the customer had also 19 
purchased a single stamped envelope as part of the 20 
transaction, the transaction would have been an MI 21 
(multiple items) transaction and would not even have 22 
entered this part of the calculations, given the formula 23 
in use. 24 

 25 

Again, Dr. Smith’s claim that “a change of a few transactions can have a major 26 

impact on computed volume variability” has been shown to be erroneous.  In 27 

                                            
61  Id. at 8-9. 
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addition, Dr. Smith’s claim that if a single item transaction had been transformed 1 

into a multiple item transaction, then “it would not even have entered this part of 2 

the calculations, given the formula in use” is false.  Its falsity is demonstrated by 3 

the fact the number of multiple item transactions (nMI ) does indeed enter the 4 

formula use for calculating the variability: 5 

 6 
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B.  Walk Time is not Part of Transaction Time and Should Not be 1 
Included in the Estimated Equation.  Dr. Smith’s Estimation 2 
Demonstrates This Point. 3 

 4 
 5 

Dr. Smith attempts to criticize the transactions time study database by 6 

speculating that observed variations in walk time data “call into question the 7 

overall accuracy of the database.”62  Unfortunately, Dr. Smith makes a strong 8 

claim without presenting credible evidence to support it.  To be fair, he attempts 9 

to support his claim with Table 3, but Table 3 does not actually provide any such 10 

support. 11 

Dr. Smith begins his analysis of walk time on the wrong foot when he 12 

erroneously states that:63 13 

One would expect changes in total walk-time to be 14 
proportional to changes in total transaction time:  the 15 
simple ratio of total recorded walk-time to total 16 
transaction time should be relatively invariant. 17 

 18 
 19 
This assertion is without merit.  For any given transaction, walk time is not related 20 

to transaction time because walk time is determined by the distance (and 21 

physical characteristics of that distance) between the head of the line and the 22 

window.  The time taken to traverse that distance is not related to the number of 23 

items or complexity of the items being transacted.64  It takes just as long to cover 24 

the distance to the window for a combination Express Mail and passport 25 
                                            
62   Id. at 12 
 
63  Id.  
 
64    It is true that in extreme cases a large number of heavy or bulky items 
could slow one’s progress to the window.  However, this event has too low a 
frequency to be important. 
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transaction as it does for a single stamp coil transaction.  In fact, in a post office 1 

with multiple windows, the more complicated transaction could take place at a 2 

window farther away from the head of the line and, if so, the relationship between 3 

walk time and transaction time would be inverse.  Perhaps what Dr. Smith meant 4 

to say was that transaction time should be proportional to the number of 5 

transactions.65  At best, one could say that total walk time might be positively 6 

correlated with total transaction time, as both are positively correlated with the 7 

number of transactions.  There is no basis, however, to argue that walk time and 8 

transaction time are proportional or that a walk time proportion should be 9 

invariant from day to day. 10 

 In any event, Dr. Smith attempts to use Table 3 to claim that the day to 11 

day variations in walk time are “erratic” at “a number of sites.”66  But Table 3 just 12 

does not support such a claim.  Below I use the results from Table 3 to calculate 13 

that absolute differences in the walk time percentages that Dr. Smith calculates 14 

for those sites that recorded walk time.  I also calculate the average value and 15 

that shows the average absolute difference in the walk time percentage to be 16 

                                            
65    In footnote 14, Dr. Smith attempts to assert that variations in the walk time 
ratio from day to day must be from errors in the data collection process because 
otherwise different types of customers would have to be served on different days.  
He claims that this last occurrence --  different types of customers being served 
on different days -- is unlikely.   But such an occurrence is quite likely and is one 
of the reasons that the Postal Service sampled multiple days at each facility.  
Moreover, he ignores the possibility that day to day variation in the walk time 
ratio may be influenced by day to day variations in the ambulatory abilities of the 
customers. 
 
66  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-2” at 12. 
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less than one half of one percentage point.67  This is hardly “erratic,” particularly 1 

for a very small magnitude which is hard to measure.  2 

 Indeed, the fact that walk time can be very small at some post offices also 3 

undermines Dr. Smith’s claims that the alleged differences in walk time “call into 4 

question the overall accuracy of the database.”68  Even if there were material 5 

differences, this would not at all impugn the overall accuracy of the data base.  6 

Walk time is very short and thus very difficult to measure.69   This does not mean 7 

that transaction times, which are much longer, are equally difficult to measure. In 8 

addition, walk time is not part of transaction time, it is not caused by volume and 9 

it is a reflection of the physical differences among post offices.  It is clearly a 10 

tangential variable and not at all important to measuring volume variability.  Thus, 11 

it is without merit to argue that variations in walk time undermine the accuracy of 12 

the database. 13 

                                            
67  In some sense, his whole argument could be considered “a tempest in a 
teapot.”  Walk time is less that one percent of total time, so either including it or 
excluding it from transaction time is unlikely to have a material effect. 
 
68   See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-2” at 12. 
 
69  In fact, in some post offices, walk time was even too short to measure.  
See, OCA/USPS-T-24-3. 
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 14 

 15 
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 17 

 18 

 Despite his apparent reservations about the accuracy with which walk time 19 

is measured, Dr. Smith surprisingly suggests that it should be included in the 20 

transaction time regressions.  In doing so, Dr. Smith first attempts to expand the 21 

definition of a transaction to include walk time:70 22 

                                            
70  Id. at 20. 
 

 
Absolute Differences in Dr. Smith's Walk Time 
Percentage Across Different Days at the Same 

Facility 
  

Location ID 
Absolute Difference in 

Walk Time Percentages 
128644 0.0031 
98456 0.0121 
116806 0.0055 
69759 0.0148 
27500 0.0006 
30442 0.0058 
30283 0.0017 
118483 0.0050 
4881 0.0003 
40832 0.0016 
127869 0.0013 
126721 0.0002 
36211 0.0021 
4079 0.0147 
20171 0.0003 
69225 0.0010 
70364 0.0148 
119685 0.0049 
2303 0.0010 

120905 0.0044 
39717 0.0074 
119973 0.0053 
123775 0.0035 
84745 0.0002 

Average 0.0046 
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During walk-time, the clerk may be indicating through 1 
body language a readiness to serve, may be actually 2 
greeting the customer, or may simply be standing and 3 
waiting.  The approach of the customer requires the 4 
clerk to be available and prepared to serve; whether 5 
the clerk is actually doing any other meaningful work 6 
is irrelevant, for the walk-time procedure requires that 7 
the clerk devote time to being present and prepared 8 
to serve.  Accordingly, customer walk-time should 9 
have been included as part of the window service 10 
transactions. 11 

 12 

This statement shows that his justification for expanding the definition of 13 

walk time is wrong.  A review of the above statement shows it to be self-14 

contradictory.  Note that at one point in the statement, Dr. Smith admits the clerk 15 

may be doing other meaningful work but, at a subsequent point, Dr. Smith argues 16 

that the clerk must devote time to being present and prepared to serve.  This is 17 

contradictory.  If a clerk is indeed engaged in other meaningful work, then he or 18 

she may well be not devoting that time to being present and being prepared to 19 

serve.  The contradiction can be demonstrated with a simple example.  Suppose 20 

a clerk indicates to a customer that he or she is ready for the customer and then, 21 

as the customer approaches, the clerk turns and leaves the window to put a 22 

previously accepted piece of mail on a belt or in a container, returning in time to 23 

meet the customer at the window.  This common example violates Dr. Smith’s 24 

requirement that waiting time is “devoted to being present and prepared to serve” 25 

and invalidates his justification for expanding the definition of transaction time. 26 

Fortunately, it does not matter whether one accepts Dr. Smith’s expanded 27 

definition of transaction time or not because it is clear that walk time should not 28 

be included in the transaction time regressions. 29 
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The transaction time regressions are constructed to measure how 1 

transaction time varies with changes in the volume of transactions of various 2 

types.71  Each observation in the regression includes the combination of recorded 3 

transaction time and the volumes of the various transaction types.  In addition, 4 

there are a series of control variables that attempt to capture non-volume 5 

variations in volume. 6 

Walk time is determined by the physical characteristics of the post office 7 

and the ambulatory abilities of customers; it is not related to the volume of 8 

transactions processed in the customer’s visit.  Thus, including walk time in the 9 

regression is adding a non-volume related amount of time to the dependent 10 

variable and such an addition cannot, by definition, improve the estimation of the 11 

transaction time coefficients.  Because walk time varies from post office to post 12 

office, its effect will show up in changes in the site-specific dummy variables 13 

included in the regression, not in the transaction time coefficients.  Those post 14 

offices with higher walk time would see the estimated coefficients on their site 15 

specific dummies increase relative to the offices with little or no walk time. In 16 

addition, if walking time is measured with some error, as Dr. Smith alleges, then 17 

adding it to transaction time is adding non-volume related noise to the dependent 18 

variable in the regression.   19 

A review of the empirical results of estimating the transaction time 20 

equation including walk time demonstrates that its inclusion does not change the 21 

                                            
71  This measurement is a critical part of measuring the supply side 
transactions variability. 
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variabilities.  The results also suggest that there is little unexplained noise in walk 1 

time.  As Dr. Smith confirms, adding walk time to the dependent variable does 2 

not significantly change the transaction time coefficients.72  This confirms that 3 

walk time is not significantly related to the volume of transactions in a customer’s 4 

visit.  At the same time, including walk time does not reduce the overall fit of the 5 

equation (its effects are picked up by the site-specific dummy variables) 6 

suggesting that, in contrast to Dr. Smith’s claim, walk times are not “erratic.”  In 7 

sum, adding walk time adds nothing to the estimation of the transaction time 8 

coefficients and potentially adds a source of inaccuracy.  Thus, it should not be 9 

included in the regression. 10 

 11 

C.   Dr. Smith’s Outlier Analyses are Mechanistic, Ineffective, and 12 
Excessive.  They Should Not Be Used. 13 

 14 
  In Section IV of his testimony, Dr. Smith presents the results of estimating 15 

the transaction time model with two different outlier screens.73  They both are 16 

based upon my calculation and explanation of “studentized residuals,” presented 17 

in response to Presiding Officer’s Information Request No. 7, Question 7.  The 18 

first screen removed all observations that have a studentized residual greater 19 

than two, and the second screen removes all observations that have a 20 

studentized residual greater than three.  Dr. Smith recommends using the first 21 

screen (eliminate observations with a studentized residual greater than 2.0 in 22 

                                            
72  See, USPS/OCA-T2-4. 
 
73  See, “Direct Testimony of J. Edward Smith on Behalf of the Office of 
Consumer Advocate, Docket No R2006-1, OCA-T-2” at 20. 
 



 42

absolute value) and presents the second screen solely for “informational 1 

purposes.”74 2 

 The use of this screen, and the model based upon it, should be rejected. 3 

First of all, Dr. Smith provides no reasons for why this screen should be applied, 4 

other than my statement that the standard rule for those using this method is to 5 

conclude that observations with a studentized residual above 2.0 bear 6 

investigation.75   However, by his own admission Dr. Smith did not investigate 7 

these observations76and instead simply applied the mechanistic rule that lead to 8 

dropping a large number of observations.  This is in conflict with good 9 

econometric practice and Commission guidelines:77 10 

 11 
It is the Commission’s understanding that good 12 
econometric practice requires that when data are 13 
removed from a sample, they are removed because 14 
the econometrician has investigated and found good 15 
cause for believing that the data are erroneous. 16 

 17 

The Commission has made clear that it does not find mechanistic outlier 18 

screens to be appropriate, as it believes those screens tend to exclude accurate 19 

data and, at the same time, miss potentially erroneous data.  Instead, the 20 

                                            
74   Id. 
 
75  See, Response of Postal Service Witness Michael D. Bradley To 
Presiding Officer’s Information Request  No 7, Question 7. 
 
76  See, USPS/OCA-T2-5. 
 
77  See, PRC Op., Docket No. R97-1, Vol. 2, Appendix F at 28. 
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Commission prefers that as few as possible observations be removed as outliers 1 

and expects an explicit review of those observations:78 2 

 3 
Bradley does exclude a few observations as outliers, 4 
but the number is under 1.5 percent. USPS-T-18 at 29. 5 
Also, Bradley discussed his exclusion of these 6 
observations and analyzed the resulting effects. The 7 
Commission considers Bradley’s testimony on this 8 
issue to be credible and the effect to be relatively 9 
small. Further, Bradley’s treatment of outliers is similar 10 
to that of the Commission in Docket No. R97-1. 11 

 12 

Dr. Smith violates these guidelines by both eliminating a large amount of 13 

data (he drops 250 data points, which is over 3 percent of the data) and not 14 

investigating the individual observations that he eliminates.  As a result, his 15 

mechanistic approach not only seems excessive but also ineffective.  For 16 

example, despite eliminating a large number of observations, Dr. Smith does not 17 

eliminate an observation in which 800 individual stamps were sold (the mean 18 

number of individual stamps sold is 1.7).79 19 

 Finally, Dr. Smith does not criticize my more conservative approach to 20 

dealing with unusual observations and provides no reasons for why his approach 21 

is superior.  Given the problems described above and no record evidence that 22 

the mechanistic outlier screens are preferred, the Commission should reject their 23 

use. 24 

                                            
78  See, PRC Op., Docket No. R2000-1, Vol. 1, at 174 
 
79  See, USPS/OCA-T2-8.  Note that an outlier screen based upon a 
studentized residual of 2.0 suffers from similar problems.  That screen fails to 
catch an observation in which 1,440 individual stamps were sold.  See, 
USPS/OCA-T2-7. 
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 1 

D.    None of Dr. Smith’s Alternatives are Preferred to the 2 
Recommended Model. 3 

 4 

 In addition to replicating the recommended model, Dr. Smith presents five 5 

variants.  Three of those variants should be rejected because they include walk 6 

time.  Four of those variants should be rejected because they apply mechanistic 7 

and unevaluated outlier screens.  As a result of these deficiencies, none of Dr. 8 

Smith’s alternatives are preferred to the recommended model. 9 

 10 


