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I. INTRODUCTION 

On May 31, 2017, the Commission established Docket No. PI2017-1 to ascertain 

the Postal Service’s progress in its ongoing efforts to update its city carrier cost models 

and data collection capabilities in accordance with Commission Order No. 27921 and to 

invite public comment on these topics.2  Based on the Postal Service’s responses to 

Chairman’s Information Requests and the comments submitted by interested parties, 

the Commission has determined that additional data are necessary to evaluate whether 

the Postal Service’s city carrier costing models can be improved.  The Postal Service is 

directed to provide the identified data on the schedule provided below. 

                                            

1 Docket No. RM2015-7, Order Approving Analytical Principles Used in Periodic Reporting 
(Proposal Thirteen), October 29, 2015 (Order No. 2792). 

2 Notice and Order Establishing Docket Concerning City Carrier Special Purpose and Letter 
Route Costs and to Seek Public Comment, May 31, 2017 (Order No. 3926). 
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II. PROCEDURAL HISTORY 

The Commission issued Order No. 3926 alongside Chairman’s Information 

Request No. 1 on May 31, 2017.3  CHIR No. 1 requested clarification of the Postal 

Service’s response to Order No. 2792, the In-Office Cost System (IOCS), city carrier 

costs, and the City Carrier Cost System (CCCS). 

On June 22, 2017, United Parcel Service, Inc. (UPS) filed a motion for issuance 

of an information request.4  UPS sought information on the Postal Service’s efforts to 

collect missing data and an update on its investigation into using operational data.  First 

UPS Motion at 2-3. 

The Postal Service responded to CHIR No. 1 on June 30, 2017.5  The Postal 

Service’s Response to CHIR No. 1 provided updates on its research into using data 

from its Product Tracking and Reporting (PTR) system to estimate a city carrier letter 

route cost model for street time. 

Chairman’s Information Request No. 2 was issued on July 17, 2017.6  CHIR No. 

2 requested further clarifications regarding the Postal Service’s efforts to use 

operational data, such as data from the PTR system. 

The Postal Service responded to CHIR No. 2 on July 25, 2017.7  In its Response 

to CHIR No. 2, the Postal Service elaborated on its initial responses, provided additional 

requested data, and updated the Commission on its research into a top-down model. 

                                            

3 Order No. 3926; Chairman’s Information Request No. 1, May 31, 2017 (CHIR No. 1). 

4 Motion of United Parcel Service, Inc. for Issuance of Information Request to the United States 
Postal Service, June 22, 2017 (First UPS Motion). 

5 Responses of the United States Postal Service to Questions 1-7 of Chairman’s Information 
Request No. 1, June 30, 2017 (Response to CHIR No. 1). 

6 Chairman’s Information Request No. 2, July 17, 2017 (CHIR No. 2). 

7 Responses of the United States Postal Service to Questions 1-10 of Chairman’s Information 
Request No. 2, July 25, 2017 (Response to CHIR No. 2).  The Postal Service filed materials supporting its 
Response to CHIR No. 2.  Library Reference USPS-PI2017-1/1, July 25, 2017; Notice of the United 
States Postal Service Regarding Supplemental Material in Response to Question 10 of Chairman’s 
Information Request No. 2, July 28, 2017. 



Docket No. PI2017-1 - 3 - Order No. 4869 
 
 
 

 

On August 18, 2017, the Postal Service reported to the Commission on its 

research into the feasibility of a top-down model for city carrier street time costs and 

presented its findings.8 

On August 23, 2017, UPS filed a motion to extend the filing deadline to 

September 8, 2017.9  UPS sought additional time to analyze the Postal Service’s Status 

Report.  Motion to Extend at 2. 

UPS filed a second motion for an information request on August 25, 2017.10  

UPS sought to clarify how the Postal Service’s responses applied to special purpose 

routes (SPRs) and to better understand the data sources and analysis used in the 

Postal Service’s Status Report.  Second UPS Motion at 1-2. 

On August 28, 2017, the Public Representative filed comments in support of 

UPS’s Motion to Extend.11  The Public Representative also supported the Second UPS 

Motion.  PR Response at 1.   

The Commission granted UPS’s Motion to Extend on August 28, 2017.12  The 

Commission acknowledged that additional time was needed to analyze the record and 

extended the comment deadline to September 15, 2018.  Order No. 4069 at 2. 

Chairman’s Information Request No. 3 was issued on August 29, 2017.13  CHIR 

No. 3 requested further clarifications on the Postal Service’s data and analysis. 

                                            

8 United States Postal Service Report on Research into the Ability of a Top-Down Model to 
Accurately Estimate City Carrier Street Time Variabilities, August 18, 2017 (Status Report).  The Postal 
Service filed a library reference containing relevant data discussed in the Status Report.  Library 
Reference USPS-PI2017-1/2, August 18, 2017. 

9 Motion of United Parcel Service, Inc. to Extend Filing Deadline, August 23, 2017 (Motion to 
Extend). 

10 Second Motion of United Parcel Service, Inc. for Issuance of Information Request to the United 
States Postal Service, August 25, 2017 (Second UPS Motion). 

11 Public Representative Comments in Support of United Parcel Service, Inc. Motion to Extend 
Comment Deadline, August 28, 2017 (PR Response). 

12 Order Granting Motion to Extend Comment Filing Deadline, August 28, 2017 (Order No. 4069). 

13 Chairman’s Information Request No. 3, August 29, 2017 (CHIR No. 3). 
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The Postal Service responded to CHIR No. 3 on September 5, 2017.14  The 

Postal Service’s Response to CHIR No. 3 supplied additional information on its 

sampling methods and clarified several parts of its Status Report. 

On September 15, 2017, five parties filed comments in this case:  the Greeting 

Card Association (GCA),15 the Parcel Shippers Association (PSA),16 Amazon Fulfillment 

Services, Inc. (AFSI),17 UPS,18 and the Public Representative.19 

Chairman’s Information Request No. 4 was issued on October 31, 2017.20  CHIR 

No. 4 requested updates on the Postal Service’s attempts to utilize operational data, 

such as PTR data, and to employ Mobile Delivery Devices (MDDs) to capture customer 

collection volume. 

The Postal Service responded to CHIR No. 4 on November 28, 2017.21  The 

Postal Service states that it was continuing to work on a top-down equation for SPRs 

and that MDDs can be used to determine consumer collection volume but that “the 

material cost of capturing this information is a legitimate concern that could impede or 

prevent its implementation.”  Response to CHIR No. 4, question 7. 

                                            

14 Responses of the United States Postal Service to Questions 1-9 of Chairman’s Information 
Request No. 3, September 5, 2017 (Response to CHIR No. 3). 

15 Comments of the Greeting Card Association, September 15, 2017 (GCA Comments). 

16 Comments of the Parcel Shippers Association, September 15, 2017 (PSA Comments). 

17 Comments of Amazon Fulfillment Services, Inc., September 15, 2017 (AFSI Comments). 

18 Comments of United Parcel Service, Inc. on Notice and Order Establishing Docket Concerning 
City Carrier Special Purpose and Letter Route Costs and to Seek Public Comment, September 15, 2017 
(UPS Comments).  UPS filed a library reference containing materials supporting its comments.  Library 
Reference UPS-PI2017-1/1, September 15, 2017. 

19 Public Representative Comments on Inquiry Concerning City Carrier Costs, September 15, 
2017 (PR Comments). 

20 Chairman’s Information Request No. 4, October 31, 2017 (CHIR No. 4). 

21 Responses of the United States Postal Service to Questions 1-20 of Chairman’s Information 
Request No. 4, November 28, 2017 (Response to CHIR No. 4).  The Postal Service filed a library 
reference containing materials supporting its Response to CHIR No. 4.  Library Reference USPS-PI2017-
1/3, November 28, 2017. 
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Chairman’s Information Request No. 5 was issued on March 2, 2018.22  CHIR 

No. 5 requested an update on the Postal Service’s research into a top-down equation 

for SPRs and clarification on the cost of using MDDs to measure collection volume. 

The Postal Service responded to CHIR No. 5 on March 23, 2018.23  In its 

Response to CHIR No. 5, the Postal Service states that its research into a top-down 

equation model required 6 more months and elaborates on its MDD cost estimates. 

Chairman’s Information Request No. 6 was issued on June 13, 2018.24  CHIR 

No. 6 requested updates on the Postal Service’s efforts to estimate customer collection 

volumes using MDDs. 

The Postal Service responded to CHIR No. 6 on June 27, 2018.25  The Postal 

Service expresses continued interest in measuring customer collection volume but 

states that it had not moved forward with MDD modifications or otherwise found a 

sufficiently reliable model. 

III. BACKGROUND 

A. Introduction 

The Commission established this docket to investigate the Postal Service’s 

efforts to improve its city carrier cost models and data collection capabilities.  Order No. 

3926 at 1.  The inquiry in this docket has focused on the feasibility of a top-down, 

single-equation model to improve the Postal Service’s variability estimates of city carrier 

cost drivers.  The Postal Service recognizes the potential utility of such a model and it 

“shares the Commission’s desire to be able to produce city carrier street time 

variabilities without the need for expensive, time consuming, special studies.”  Status 

Report at 1. 

                                            

22 Chairman’s Information Request No. 5, March 2, 2018, (CHIR No. 5). 

23 Responses of the United States Postal Service to Questions 1-15 of Chairman’s Information 
Request No. 5, March 23, 2018 (Response to CHIR No. 5). 

24 Chairman’s Information Request No. 6, June 13, 2018 (CHIR No. 6). 

25 Responses of the United States Postal Service to Questions 1-5 of Chairman’s Information 
Request No. 6, June 27, 2018 (Response to CHIR No. 6). 
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The Postal Service has conducted significant investigations into whether a top-

down model can improve city carrier costing.  As part of this research, the Postal 

Service created a “prototype” model (the Model) that uses a single-equation with the 

quadratic specification and ZIP-Code-day as the unit of observation.26  However, the 

Postal Service’s testing of the Model has revealed three potentially significant issues. 

First, the Postal Service “does not collect data on the volume of mail collected 

from customers’ receptacles” and finds that “there is not a reliable proxy” for this data.  

Status Report at 38.  Second, the estimation of the Model “suffers from serious, 

potentially disqualifying, multicollinearity.”  Id. at 38-39.  Third, the low volume of 

accountable mail prevent the Model from providing “reliable estimates of an accountable 

elasticity and marginal times.”  Id. at 39. 

Commenters are split on whether a top-down, single equation model can 

overcome these issues and improve city carrier costing.  UPS and the Public 

Representative believe that the Postal Service should continue to develop the Model, 

with suggested modifications.  PR Comments at 2; UPS Comments at 7.  UPS avers 

that “further development of the [top-down equation] model is warranted.”  UPS 

Comments at 17.  The Public Representative “encourages the Postal Service to 

continue to pursue” a top-down equation.  PR Comments at 2. 

PSA and AFSI are more skeptical.  PSA “caution[s] that a single equation model . 

. . may not be preferable to the current method.”  PSA Comments at 1.  AFSI believes 

that a top-down, single equation model “is unlikely to produce accurate results” because 

of severe multicollinearity.  AFSI Comments at 1-5. 

Although GCA does not oppose the Model, it focuses its comments on 

encouraging the Postal Service’s efforts to quantify the volume of mail left by customers 

for pickup from their receptacles.  GCA Comments at 5. 

                                            

26 Id. at 11, 16-17.  The Postal Service maintains that the quadratic functional form has 
advantages over other functional forms to estimate street time variabilities in the Model.  Response to 
CHIR No. 4, question 19.  However, the Postal Service indicates that it has not tested any functional 
forms other than the translog and the quadratic.  Response to CHIR No. 5, question 14. 
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In sub-sections B through D, the Commission discusses these issues.  In section 

IV, the Commission suggests possible solutions and directs the Postal Service to 

provide the data necessary to evaluate those solutions. 

B. Lack of a Collection Mail Variable 

Status Report.  The Postal Service is unable to estimate the variability of a 

collection mail variable because it lacks operational collection mail data and cannot 

identify a reliable proxy.  Status Report at 38.  The Postal Service has tested the 

delivery equation both with and without collection volume terms.  Id. at 5-9.  Testing has 

revealed that omitting collection mail terms leads to biased estimates of variabilities and 

marginal times.  Id. at 7-9.  The Postal Service has described the resulting bias as 

“likely material, but not overwhelming.”  Id. at 38.  For this reason, the Postal Service 

concludes that  the “[e]stimation of a complete top-down model will require either a 

special field study or a special application of the carriers’ MDDs to obtain the collection 

volume data.”  Id. 

Comments.  Both UPS and the Public Representative agree with the Postal 

Service that collection mail is an essential, missing variable for the Model.  PR 

Comments at 2-3; UPS Comments at 11-13.  Each commenter proposes different 

methods for obtaining collection volume data.  Id.  The Public Representative asserts 

that data on the number of customer receptacles might be a good proxy for collection 

volume.  PR Comments at 3.  UPS proposes four alternative methods:  reprogramming 

MDDs, gathering a spatial sample of collection volume data using the CCCS, expanding 

the Form 3999 database to include collection volume data, and sampling collection 

volume by route at the processing center.27  GCA highlights the importance of recording 

collection volume using reprogrammed MDD devices, whether or not a top-down model 

is adopted.  GCA Comments at 6-7. 

                                            

27 UPS Comments at 11-13.  UPS previously suggested the last two methods in Docket No. 
RM2015-7.  See Docket No. RM2015-7, United Parcel Service Comments on Postal Service Proposal 
Thirteen Regarding City Carrier Street Time Costs, March 18, 2015, at 21; Docket No. RM2015-7, United 
Parcel Service, Inc.’s Reply to Response of the United States Postal Service to Commission Order No. 
2792, March 4, 2016, at 7. 
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Responses to CHIRs.  The Postal Service has investigated the possibility of 

using MDDs to capture collection volumes.  Initially, it reported that the MDD method 

showed promise.  Response to CHIR No. 2, question 2.b.  However, the Postal Service 

has subsequently concluded that reprogramming the MDDs would be “expensive and 

impractical,” and has not moved forward with this approach.  Response to CHIR No. 6, 

question 3.a.  The Postal Service estimates that reprogramming and implementing 

MDDs “across the entire city carrier letter route network” in order to use them to record 

collection mail, would require 9 months and would cost approximately $500,000 per 

day.  Response to CHIR No. 4, question 8.a. 

The Postal Service reports that it may be able to use weighted CCCS data, or 

data from Docket No. RM2015-7, rather than reprogramming the MDD devices.  

Response to CHIR No. 2, question 2; Response to CHIR No. 6, questions 2 and 3.  The 

Postal Service states that although initial attempts have not yet produced satisfactory 

results, it is “aggressively pursuing an accurate measure of customer collection volume 

that would pass scrutiny from interested parties and the Commission.”  Response to 

CHIR No. 6, question 2. 

C. Multicollinearity 

Status Report.  The Postal Service states that multicollinearity is “a major 

problem” in the estimation of the Model.  Status Report at 13, 18-21.  The Postal 

Service maintains that the issue is especially challenging because the “primary methods 

for dealing with multicollinearity,” such as combining/dropping variables or adding data, 

“are either generally unavailable or ineffective.”  Id. at 13-16. 

The Postal Service acknowledges that “[s]ome multicollinearity should be 

expected in a quadratic equation with so many right-hand-side variables,” but notes that 

“the degree of multicollinearity . . . goes well beyond that expected amount.”  Id. at 21.  

The Postal Service asserts that adding data to the Model’s dataset will help “reduce the 

variances of the estimates, [but] will likely have only a minimum impact on the 

multicollinearity.”  Status Report at 13-15. 

Comments.  AFSI states that including additional variables in the Model would 

make multicollinearity even more severe.  AFSI Comments at 2-3.  UPS contends that 
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there are many ways to address the multicollinearity problem, since it is a data issue.  

UPS Comments at 8-10.  Specifically, UPS suggests using a dataset with “much 

broader geographic coverage” and/or with data for additional months in order to resolve 

the multicollinearity problem.  Id. at 9-10. 

Responses to CHIRs.  The Postal Service indicates it has considered multiple 

econometric methods to mitigate the effects of multicollinearity, including principal 

components and ridge regression, but does not believe that these methods are viable 

for the Model.  Response to CHIR No. 4, questions 13.c and 15. 

However, the Postal Service has not attempted to expand its dataset by using 

data for additional ZIP codes or months other than July or September 2016.  Response 

to CHIR No. 4, question 13.b.  The Postal Service reports it selected these 2 months 

because July 2016 was the first month when the PTR system became sufficiently 

reliable and September 2016 was the latest month for which the data were available.  

Id. question 13.a.  The Postal Service reports that the Model utilized data for the 300 

ZIP Codes used in Docket No. RM2015-7.  Id. question 12.a. 

The Postal Service states that expanding its datasets to include additional 

months and/or ZIP Codes would probably cause its costs to rise proportionally to the 

increase in the amount of data.  Id. question 14.b; Response to CHIR No. 5, question 

15.b.  Furthermore, the Postal Service contends that expanding its datasets might 

create complicating issues, such as seasonality or autocorrelation.  Response to CHIR 

No. 4, question 14.b; Response to CHIR No. 5, question 15.b. 

D. Low Accountable Mail Volumes 

Status Report.  The Postal Service states that it can be difficult “to estimate 

accurate variabilities for low volume shapes,” such as accountables, because “[t]here 

are many non-volume reasons that street time could vary across two routes,” since 

delivery time contains a large amount of non-volume variable time.28  For this reason, 

                                            

28 Status Report at 15.  Accountable mail, also referred to as accountables, is “[m]ail that requires 
the signature of the addressee or addressee’s agent upon receipt to provide evidence of delivery.”  United 
States Postal Service Publication 32, Glossary of Postal Terms, available at:  
http://about.usps.com/publications/pub32/pub32_terms.htm. 
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the Postal Service states that it cannot “accurately measure an accountable variability 

and marginal time” in the Model.  Status Report at 23, 39.  Nevertheless, the Postal 

Service has determined that the PTR system could potentially provide reliable daily 

accountable volume data at the 5-digit ZIP-Code level.  Id. at 2 (citing Response to 

CHIR No. 1, question 1). 

Comments.  UPS suggests two alternative solutions to the accountable volume 

issue:  expanding the datasets to include delivery routes with potentially higher 

accountable mail volume or forming an "accountables only" cost pool and estimating the 

variability of accountable mail outside the Model.  UPS Comments at 13-15.  The Public 

Representative suggests combining accountable volume and deviation parcel volume in 

the Model, because the delivery process for these products is similar.  PR Comments at 

3-4. 

Responses to CHIRs.  The Postal Service believes that the PTR system has the 

potential to provide a reliable source of accountable volume but maintains an 

econometric analysis is necessary “before reaching a definitive conclusion.”  Response 

to CHIR No. 1, question 1; Response to CHIR No. 2, question 4. 

The Postal Service rejects the other solutions proposed by the Public 

Representative and UPS.  It contends that it did not seem appropriate to combine 

deviation parcels and accountables because their variabilities are very different.  

Response to CHIR No. 4, question 20.a.  The Postal Service states that eliminating the 

accountables variable has little impact on estimated variabilities, while it eliminates the 

Model’s “ability to estimate a variability for accountables.”  Id. question 20.b. 

The Postal Service notes that it has not investigated the possibility of expanding 

the dataset to include routes with higher accountable mail volumes, but believes it will 

be difficult to implement this idea due to the very low volume of accountable mail in a 

typical ZIP Code.  Id. 
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IV. COMMISSON ANALYSIS 

A. Collection Volume 

Obtaining a sufficient amount of collection volume remains a major data obstacle 

to developing and testing the Model.  The Postal Service is investigating two potential 

solutions.  First, the Postal Service is attempting to estimate collection volume by 

weighting collection mail sampled in the CCCS (CCCS Method).  Response to CHIR 

No. 6, question 2.  Second, the Postal Service is attempting to derive a ratio, or 

econometric relation, between collection mail and street hours, delivered mail volume, 

and delivery point sequenced letters (Ratio Method).  Id.  If either of these methods 

prove to be viable, the Postal Service would be able to generate collection volume from 

the same operational variables in future years. 

As an alternative, the Postal Service can modify city carriers’ MDDs to record 

collection volume at the destination delivery unit after they complete delivery.  However, 

the Postal Service indicates that this method would be prohibitively expensive, 

estimating costs of $500,000 a day for all city carrier routes, or $24 million for a 12-day 

sample each quarter.  Response to CHIR No. 4, question 7. 

If the Postal Service’s Report on the CCCS and Ratio Methods convincingly 

shows that these methods are not feasible, there is the potential to combine sampling 

and imputation using Multivariate Imputation by Chained Equations (MICE) to provide a 

sufficiently large amount of collection volume at a reasonable cost.29  In this case, the 

Commission may convene a Technical Conference with the goal of identifying a feasible 

method of obtaining collection volume.  However, before proceeding further to examine 

alternate solutions to obtaining collection mail volume, it is necessary to gain experience 

developing and examining a much larger dataset of operational data for variables other 

than collection mail than was used in the Status Report. 

                                            

29 See Stef van Buuren & Karin Groothuis-Oudshoorn, mice: Multivariate Imputation by Chained 
Equations in R, 45 J. Statistical Software (Dec. 2011).  In order for the MICE procedure to be able to 
accurately impute collection mail observations, data other than collection mail should be missing at 
random, and the probability of a missing collection mail observation must not be related to its true value.  
A random sample of collection mail should satisfy both conditions.  Id. at 6, 15. 
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B. Multicollinearity 

The Commission agrees with UPS and the Postal Service that multicollinearity is 

essentially a data problem.  See Status Report at 14; UPS Comments at 8.  However, it 

disagrees with the Postal Service’s conclusion that “addition of data will likely have only 

a minimal impact on multicollinearity.”  See Status Report at 14.  Additional data "helps 

reduce the variances of the estimates, a problem created by multicollinearity.” 30  As 

discussed in more detail below, additional data helps mitigate the inefficiency of a model 

that results from high multicollinearity by increasing the sample variability in the 

explanatory variables and, thereby, reducing the standard errors of the regression 

coefficients. 

In regression analysis, small sample size often leads to insufficient variation in 

the explanatory variables.  This may result in large standard errors of the coefficient 

estimates in the regression model or, in other words, imprecise estimates of the 

regression coefficients.31 

The Commission agrees with UPS that including data for additional ZIP Codes 

and months “would add significant variation to the dataset.”  See UPS Comments at 10.  

This should increase both the precision of the coefficient estimates and the variation in 

the independent (explanatory) variables, which could mitigate the multicollinearity 

problem.  See id. 

In addition, the Commission notes that the Postal Service estimates the Model 

using a sandwich or White/Huber estimator, rather than ordinary least squares, due to 

heteroscedastic errors.32  However, when heteroscedastic-robust standard errors are 

computed for the regression coefficients,33 little sample variation in the explanatory 

variables, as well as high correlation between them (or multicollinearity) can still cause 

                                            

30 See Status Report at 14; see also Peter Kennedy, A Guide to Econometrics 196 (6th ed. 2008). 

31 For more details, see Jeffrey M. Wooldridge, Introductory Econometrics: A Modern Approach 
97 (5th ed. 2013). 

32 See Response to CHIR No. 4, question 17; Response to CHIR No. 5, question 13.  
Heteroscedasticity is present (or, in other words, errors are heteroscedastic) when the error variances are 
not constant across different subsets of explanatory variables.  See Wooldridge, supra, at 53, 94. 

33 Heteroscedastic-robust standard errors are those corrected for heteroscedasticity using a 
White (sandwich) estimator.  See William H. Greene, Econometric Analysis 271 (5th ed. 2003). 
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the computed standard errors to be large.  Consequently, increasing the sample size 

can help mitigate problems associated with multicollinearity even in the presence of 

heteroscedasticity. 

The Postal Service expanded the Model’s sample size from 1 to 2 months, which 

allowed it to examine whether a larger sample size could mitigate multicollinearity 

problems.  Status Report at 32.  That testing is the basis for the Postal Service’s 

conclusion that additional data will not alleviate multicollinearity problems.  Id. at 38-39.  

However, the Postal Service has not provided results from any testing using samples 

with expanded geographic coverage.  The 300 ZIP Codes included in the tested sample 

represent less than 2 percent of approximately 16,500 currently active ZIP Codes 

primarily served by city carriers.34  A sample with broader geographic coverage and 

expanded delivery days is necessary to determine whether multicollinearity problems 

can be resolved.  The Commission suggests that the Postal Service expand the 

geographic coverage of the dataset by including at least 5 to 10 percent of randomly 

selected ZIP Codes.  The Commission also supports UPS’s suggestion to include 

observations for different months throughout the year in the expanded dataset.  See 

UPS Comments at 9-10. 

C. Potential Solutions for Accountable Mail 

The Postal Service argues that the Model cannot produce reasonable estimates 

of accountables marginal time, even with a substantial reduction in multicollinearity, 

because accountable mail volumes are small and intermittent at the route level.  Status 

Report at 15.  The Postal Service contends that “[t]here are many non-volume reasons 

that street time could vary across two routes, [which] means that trying to accurately 

estimate the marginal time for an accountable or two in a top-down equation is a very 

difficult task.”  Id. 

                                            

34 Among approximately 41,500 active 5-digit ZIP Codes reported in 2013, about 16,500 were 
classified a “city delivery,” while all others were classified as rural.  See http://www.zip-codes.com, file 
“ZipCodeDatabase_Deluxe_Business.mdb.” 

http://www.zip-codes.com/
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The Postal Service does not explain why variations across route levels are 

relevant to a model estimated at the ZIP Code level.  In Docket No. R2005-1, the Postal 

Service argued and the Commission accepted that route level is not the appropriate 

level of analysis because managers constrain city carrier daily route time to 8 hours.35  

The Postal Service showed that a model estimated at the route-level did not contain 

enough variation across observations to produce statistically significant results for any 

variables.  Id. 

An examination of the data drawn from a larger sample will inform the 

determination of whether a larger sample or oversampling ZIP Codes with high 

accountable volumes can mitigate problems associated with multicollinearity.  

Investigating the extent to which accountable mail delivery operations differ from 

delivery of deviation parcels and other mail shapes can also benefit the Model’s 

development.  This information could help determine whether or not a unique variable 

for accountable mail is justified.36  It may be possible to resolve the issues associated 

with low accountable volume by increasing the sample size, oversampling ZIP Codes 

with high accountable volumes, or combining accountable observations with 

operationally-similar mail shapes. 

D. Alternate Models May Mitigate Multicollinearity 

The Commission also suggests that the use of alternative functional forms has 

the potential to mitigate multicollinearity.  The Postal Service chose a quadratic 

functional form for the Model over a translog form without considering alternative forms.  

Response to CHIR No. 5, question 14.  The method of “Estimating the Average 

Derivative” has received increasing attention in empirical literature since its presentation 

                                            

35 See Docket No. R2005-1, Testimony of Michael D. Bradley on Behalf of United States Postal 
Service, April 8, 2005, at 25-26, 46-47 (USPS-T-14); Docket No. R2005-1, Opinion and Recommended 
Decision, November 1, 2005, at 65-74. 

36 For example, accountables do not require a deviation retrace, which sometimes occurs with the 
delivery of deviation parcels. 
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by Blundell and Duncan in 1998.37  Some relatively recent studies on income elasticities 

have compared quadratic functional forms and general semiparametric techniques, and 

more specifically, average derivative estimators.38 

The direct estimation of the average derivative is likely to mitigate 

multicollinearity problems while retaining the flexibility of the full-quadratic functional 

form.  By utilizing a semiparametric estimation of the average derivative, there is no 

need to specify a regression functional form, hence the flexibility of the model.  This 

approach would allow the direct estimation of the average derivative of the explanatory 

variable, city carrier street time, with respect to the primary delivery cost drivers.39 

As a result, one can directly estimate the average variability for each cost driver 

by using log forms for the variables of interest.  This could allow estimation of 

variabilities without being concerned about multicollinearity issues, beyond those 

encountered in linear regression with no interaction terms added to the explanatory 

variables.40  In addition, high efficiency versions of average derivative estimators correct 

for heteroscedasticity.41  In sum, these alternative forms might mitigate the issues 

associated with multicollinearity. 

                                            

37 Richard Blundell & Alan Duncan, Kernel Regression in Empirical Microeconomics, 33 J. Hum. 
Res. 62-87 (Winter 1998). 

38 See, e.g., Michal Paluch, Alois Kneip & Werner Hildenbrand, Individual versus Aggregate 
Income Elasticities for Heterogeneous Populations, 27 J. Applied Econometrics 847-869 (Aug. 2012); 
Manisha Chakrabarty, Anke Schmalenbach & Jeffrey Racine, On the Distributional Effects of Income in 
an Aggregate Consumption Relation, 39 Can. J. Econs. 1221-1243 (Nov. 2006). 

39 For a discussion of semiparametric estimation of the average derivative based on single-index 
models, see, e.g., Joel L. Horowitz, Semiparametric and Nonparametric Methods in Econometrics 31 
(2009). 

40 Multicollinearity will be significantly reduced because in single-index models, the order of 
interaction terms can be chosen to be zero, as in linear multiple regression models.  See Li Wang, Single-
Index Model-Assisted Estimation in Survey Sampling, 21 J. Nonparametric Statistics 489 (May 2009). 

41 See, e.g., Whitney K. Newey & Thomas M. Stoker, Efficiency of Weighted Average Derivative 
Estimators, MIT Economics Working Paper No. 92-8 (Apr. 1992), available at:  
https://dspace.mit.edu/bitstream/handle/1721.1/63565/efficiencyofweig00newe.pdf?sequence=1&origin=p
ublicationDetail; see also 61 Econometrica 1199-1223 (Sept. 1993). 
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E. Conclusion 

Additional data are required to evaluate whether the obstacles to a top-down, 

single-equation model that have been identified in this docket can be overcome.  These 

data will allow the Postal Service, the Commission, and other parties to analyze 

problems associated with assembling a large dataset from multiple operational 

databases, investigate methods to improve data quality, test solutions for problems 

associated with multicollinearity, test whether oversampling accountables is feasible 

and produces reasonable and significant estimates of accountables variability, and test 

the feasibility of alternate models. 

Accordingly, the Commission directs the Postal Service to provide an expanded 

dataset of city carrier delivery data.  The dataset shall include data for each of the 12 

consecutive calendar months, for 1 randomly drawn regular workweek from the 

expanded set of ZIP-Code-days served by regular city carriers.42  This expanded 

dataset should include data for all variables that are currently part of the Model.43  The 

Commission also suggests that it would be useful to have an alternative measure of 

density and asks the Postal Service to provide daily ZIP Code miles for each ZIP-Code-

day, if feasible.44  Sampling should begin as soon as practicable but no later than 10 

weeks following the issuance of this Order.  The Postal Service is directed to submit 

quarterly status reports apprising the Commission of its progress and any data 

accumulated to that point. 

  

                                            

42 Workweeks containing postal holidays should be excluded from the sample frame. 

43 See Library Reference USPS-PI2017-1/2, folder “SAS Data Sets,” file 
“study_dois_pa_vol_july_sept.sas7bdat.” 

44 This would allow the construction of a density variable (delivery points per ZIP-Code-mile-day), 
which would differ across the ZIP-Code-days.  The current density variable (delivery points per square 
land mile-day in the ZIP Code) remains constant across the ZIP-Code-days included in the Model.  By 
using delivery points per ZIP-Code-mile-day, it should be possible to capture the effect of daily route 
optimizations efforts managers implement. 
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V. ORDERING PARAGRAPHS 

It is ordered: 

1. The Postal Service is to provide an expanded dataset of city carrier delivery data, 

as described above. 

2. The Postal Service is to report quarterly on its status in developing the expanded 

dataset. 

 
By the Commission. 
 
 
 

Stacy L. Ruble 
Secretary 


