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1. Please refer to the Bradley Study at 16, where it states that “the other 16 ZIP 
Code days appear to be one-offs and the associated ZIP Codes almost always 
report valid data.” 

a. Please explain how the view of data as “one-offs” constitutes a legitimate 
statistical reason or principle for performing data imputation.  In the 
explanation, please provide the set of statistical principles that justify the 
data imputations performed in Proposal One. 

b. Please confirm that, among the reasons cited for performing data 
imputation in Proposal One, obtaining a balanced panel data set while 
minimizing the loss of observations represents the main goal of the 
imputation.  In the question, a balanced panel data set is understood as a 
panel data set in which there are the same time periods, denoted t = 1, 2, 
... ,T, for each cross sectional unit (here each ZIP Code).  If not confirmed, 
please explain how the Postal Service would model the unbalanced panel 
if incomplete observations were discarded. 

c. Please explain whether the Postal Service performed any test of randomly 
missing data to justify the use of data imputation.  If so, please discuss 
and provide the results of the test.  If not, please provide the reason(s) for 
not performing the test. 

d. When updating the model in the future, please confirm that the Postal 
Service will use the complex imputation-based procedure to handle the 
delivery data set and the collection volume data if Proposal One is 
approved.  If not confirmed, please explain how the Postal Service will 
update the model in the future. 

 

RESPONSE: 

 

a. A one-off is an event or occurrence that happens only once, not as part of 

a regular sequence.  For example, Merriam Webster defines a one-off as 

something that is “limited to a single time, occasion, or instance.”1  In the 

current context, the reference to a one-off occurs in the process of 

 

1 See, https://www.merriam-webster.com/dictionary/one-off. 
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evaluating the very small number of ZIP codes that reported positive 

volumes, but zero street hours for one or more days.  

The presence of positive volumes, but zero street hours, for a ZIP 

code is an unusual occurrence.  If it happens multiple times, it is an 

indication that there is a data reporting problem with that ZIP code and its 

operational data may not be reliable.  However, if it happens on just one 

day out of 72 days, and the other 71 days report reliable data, then the 

probability is high that there was an issue reporting street hours just for 

that day.  Given that high probability, the ZIP Code being examined can 

be considered a candidate for imputation. 

b.  Confirmed that an important reason to perform a very small number of 

imputations is to preserve the number of observations used to estimate 

the top-down model.  It is also confirmed that having a balanced panel 

when estimating a model can have advantages over an unbalance panel, 

so to the extent a very small number of imputations can preserve a 

balanced panel, it is useful to do so. 

c.  No such tests were performed as no such tests were required.  There are 

a variety of approaches to imputation that can be applied, depending on 

the nature of the imputation needed.  In some cases, all values for a 

certain variable are missing, so an attempt can be made to impute all 

required values.  Alternatively, all of the variables for a particular unit may 
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be missing on a specific date or dates, so imputation would be required for 

all variables.  In survey data analyses, it often occurs that participants 

drop out as time passes, so imputation is needed for later time periods, 

but not earlier time periods.  There are a variety of techniques developed 

to deal with these, and other, circumstances.   

Fortunately, none of the above scenarios applies to the top-down 

model, and the imputation issue in the case, unlike in many other cases, is 

very minor.  There are over 79,000 observations in the delivery volume 

and hours data set.  Imputation is being considered for just two types of 

variables, street time hours and parcel and accountable volumes.  And 

imputation is performed for a very tiny number of observations.  For 

example, imputation was performed for street hours for just 19 

observations.  This represents less than one-tenth of one percent of the 

observations in the delivery data set.  As such, this is a case of single 

imputation, not multiple imputation, and sophisticated tests and regression 

methods are not required:2 

When only a little bit of data is missing, single 
imputation provides a useful enough tool. It fills in the 
data points well and the variance between the results 
of your analyses is unlikely to be altered by any 

 

2 See, “When to Use Single Imputation or Multiple Imputation,” Survey Methods, 
October 7, 2011, https://surveymethods.com/when-to-use-single-imputation-or-multiple-
imputation/ 
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significant margin. But when you are dealing with a 
considerable about of missing data, single imputation 
models cause a serious problem – once the number 
has been added to the dataset, it treats the number 
as an equal to the data that was not imputed, allowing 
for misleading analysis. 

 

Simply put, there are so few observations for which imputation is 

being applied, that there is no need to test whether the data are missing 

randomly.   

d. It appears to be premature to confirm that the Postal Service will commit 

to using one specific imputation procedure in a yet unknown future study 

with yet unknown data issues and characteristics.  There are different 

approaches to imputation, and the Postal Service will use an approach 

that is appropriate to the data issues at hand. 
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2. Please refer to the article by Jeffrey M. Wooldridge, “Correlated random effects 
models with unbalanced panels.”3  Please explain whether the Postal Service 
has explored, for the sake of comparison with the imputation-based estimation, 
techniques such as those discussed in Wooldridge’s article, which provides 
expert guidance on panel data with missing conditioning variables.  If so, please 
discuss the Postal Service’s findings.  If not, please explain the reasons why the 
Postal Service has not explored those techniques. 

 

RESPONSE: 

 

The Postal Service reviewed the cited article by Professor Wooldridge in 

the process of performing the research that led to the estimation of the top-down 

model for city carrier street time.  The relevant parts of the article are those that 

deal with panel data models that, like the top-down model, are linear in the 

parameters (although not in the variables).4  While the article provides a number 

of useful insights, it is not directly applicable to the imputation issue associated 

with the top-down model.  First, Professor Wooldridge’s analysis focuses on what 

he terms a “complete case” situation, in which there is either complete data or no 

data for an individual unit in a particular time period.  But the issue associated 

with imputation for the top-down model relates to a single missing variable from 

an observation, not missing data on all variables for that observation. The 

 

3 See Jeffrey M. Wooldridge, Correlated random effects models with unbalanced 
panels, 211 J. Econometrics 137, 137-50 (July 2019). 

4 This can be contrasted with models that are nonlinear in the parameters, such 
as a logit or probit model. 
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concern is not that there are complete missing observations for certain ZIP codes 

for certain days, but rather there is a missing or incongruent observation for a 

single variable on a day or two. 

Second, Professor Woodridge’s article describes how to estimate a 

correlated random effects model with an unbalanced panel by incorporating the 

time averages for the relevant explanatory variables.  But the Postal Service did 

not anticipate estimating an unbalanced panel data model.  There are such a 

small number of ZIP Codes for which imputations are made that estimating an 

unbalanced panel data model is not necessary.  However, if the Postal Service 

were to estimate an unbalanced correlated random effects model, it would 

carefully consider implementing Professor Wooldridge’s approach. 
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3. Please refer to Library Reference USPS-RM2022-3-1, January 5, 2022. 

a. Please provide an exhaustive list of all variables used in the various 
estimations, including the label used for each variable. 

b. Please confirm that the estimates of the coefficients associated to time-
variant explanatory variables in the estimation of the correlated random 
effects (CRE) model are numerically the same as the estimates that would 
have been obtained with the fixed effects estimation method.  If not 
confirmed, please explain. 

c. Please explain analytically and in-detail, with a mathematical 
representation, how marginal times, i.e., the partial derivatives, are 
calculated for a volume variable in the CRE model. 

d. Please indicate, among the CRE models presented in Proposal One, the 
model that the Postal Service intends to use to calculate the variabilities if 
Proposal One is approved. 

 

RESPONSE: 

 

a.  

Variable Label Variable 

Acct Accountables  

acct2 Accountables Squared 

Acctcv Accountables *Collection  

Acctpd Accountables * Delivery Points 

Boxes CPMS Collection Points 

boxes2 CPMS Collection Points Squared 

Busrat Ratio of Business Delivery Points 

busrat2 Ratio of Business Delivery Points Squared 

Cm Cased Mail 

cm2 Cased Mail Squared 

Cmacct Cased Mail*Accountables 

Cmcv Cased Mail*Collected Mail 

Cmdevp Cased Mail*Deviation Parcels 

Cmfss Cased Mail*FSS 

Cmirp Cased Mail*In Receptacle Parcels 

Cmpd Cased Mail*Delivery Points 

Cmseq Cased Mail*Sequenced 
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Variable Label Variable 

Cv Collected Mail 

cv2 Collected Mail Squared 

Cvpd Collected Mail*Delivery Points 

Devp Deviation Parcels 

devp2 Deviation Parcels Squared 

Devpa Deviation Parcels/Accountables 

devpa2 Deviation Parcels/Accountables Squared 

Devpacct Deviation Parcels*Accountables 

Devpcv Deviation Parcels*Collected Mail 

Devppd Deviation Parcels*Delivery Points 

Dps DPS 

dps2 DPS Squared 

Dpsacct DPS*Accountables 

Dpscm DPS*Cased Mail 

Dpscv DPS*Collected Mail 

Dpsdevp DPS*Deviation Parcels 

Dpsfss DPS*FSS 

Dpsirp DPS*In-Receptacle Parcels 

Dpspd DPS*Delivery Points 

Dpsseq DPS*Sequenced 

Dt ZIP Code Delivery Type 

dt2 ZIP Code Delivery Type Squared 

Fss FSS 

fss2 FSS Squared 

Fssacct FSS*Accountables 

Fsscv FSS*Collected Mail 

Fssdevp FSS*Deviation Parcels 

Fssirp FSS*In-Receptacle Parcels 

Fsspd FSS*Delivery Points 

Irp In-Receptacle Parcels 

irp2 In-Receptacle Parcels Squared 

Irpacct In-Receptacle Parcels*Accountables 

Irpcv In-Receptacle Parcels*Collected Mail 

Irpdevp In-Receptacle Parcels*Deviation Parcels 

Irppd In-Receptacle Parcels*Delivery Points 

pct_cbu Percent CBU Delivery Points 

pct_cbu2 Percent CBU Delivery Points Squared 
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Variable Label Variable 

pct_cent Percent Central Delivery Points 

pct_cent2 Percent Central Delivery Points Squared 

pct_curb Percent Curb Delivery Points 

pct_curb2 Percent Curb Delivery Points Squared 

Pd Delivery Points 

pd2 Delivery Points Squared 

ruca1 RUCA Indicator 

ruca12 RUCA Indicator Squared 

Seq Sequenced 

seq2 Sequenced Squared 

Seqacct Sequenced*Accountables 

Seqcv Sequenced*Collected Mail 

Seqdevp Sequenced*Deviation Parcels 

Seqfss Sequenced*FSS 

Seqirp Sequenced*In-Receptacle Parcels 

Seqpd Sequenced*Delivery Points 

Sqm ZIP Code Land Square Miles 

sqm2 ZIP Code Land Square Miles Squared 

Zcm ZIP Code Mean Cased Mail 

zcm2 ZIP Code Mean Cased Mail Squared 

Zcv ZIP Code Mean Collected Mail 

Zcv ZIP Code Mean Collected Mail Squared 

Zdevpa ZIP Code Mean Deviation Parcels / Accountables 

zdevpa2 ZIP Code Mean Deviation Parcels / Accountables Squared 

Zdps ZIP Code Mean DPS 

zdps2 ZIP Code Mean DPS Squared 

Zfss ZIP Code Mean FSS 

zfss2 ZIP Code Mean FSS Squared 

Zirp ZIP Code Mean In-Receptacle Parcels 

zirp2 ZIP Code Mean In-Receptacle Parcels Squared 

Zseq ZIP Code Mean Sequenced 

zseq2 ZIP Code Mean Sequenced Squared 

zstreet_hours ZIP Code Mean Street Hours 
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 b. Confirmed.  One of the strengths of the correlated random effects model is 

that it can provide consistent estimates of relevant parameters, like a fixed 

effects model, but, unlike a fixed effects model, it can explicitly allow for 

correlation between omitted site-specific effects and volume and 

estimation of the impact of characteristic explanatory variables on street 

time.  The correlated random effects model also provides a straightforward 

and reliable test of whether the omitted site-specific effects are significant. 

c. Please note that the mathematical formulas for calculating marginal times 

and variabilities for the top-down model, whether estimated by a pooled 

estimator or a correlated random effects estimator, were provided on page 

64 of the submitted report entitled, “On the Estimation of a Top-Down 

Model for City Carrier Street Time.”  The discussion and formulas are 

repeated below for convenience: 

The primary purpose of a top-down variability 
equation is to support the calculation of variabilities 
and marginal times.  These important measures are 
calculated using the estimated equation evaluated at 
the mean values for the right-hand-side variables.  
The marginal time for a type of volume is the partial 
derivative of the estimated equation with respect to 
that volume. The marginal time for product type “j” is 
given by: 
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In this equation, a bar over a variable indicates a 
mean value.  A volume type’s variability measures the 
percentage response in street time for a given 
percentage change in that type’s volume.  For the 
quadratic specification, the variability is given by: 
 

 

 
 

where: 

 

 
 
 

In these equations,   is the street time in the ith ZIP Code on the 

jth day, the are the values for volume type j in the ith ZIP Code on the jth 

day, the are the values for the characteristic variables of type p in the 

ith ZIP Code on the jth day, and  is the stochastic term for ith ZIP Code 

on the jth day.   
 

d.   Please note that page 109 of the submitted report entitled, “On the 

Estimation of a Top-Down Model for City Carrier Street Time” indicates 

that the correlated random effects model with time-specific effects is the 

appropriate model for estimating top-down variabilities for city carrier 

street time: 

The previous sections demonstrated that the 
correlated random effects model with time-specific 
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effects is the preferred econometric model for 
estimating top-down street time variabilities because it 
controls for unobserved heterogeneity and seasonal 
effects while allowing for characteristic explanatory 
variables.  It also produced results consistent with city 
carrier operational practice.  Along all of these 
dimensions the correlated random effects model 
provides better outcomes than the traditional pooled 
model. 

 
To clarify that statement, please note that this is the econometric 

model estimated with the SAS program entitled, “CRE Model Combined 

Restricted Quad With Time Effects.sas.” 

 


