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1. For non-digital samples, the Postal Service proposes to reduce the number of 
sample areas to 10, and to fix the number of mail characteristic strata at 20.  See 
Proposal One at 13.  Please answer the following questions: 
a. Please explain how the proposed number of sampling areas and mail 

characteristic strata were chosen, including any statistical or economic 
rationale. 

b. Please confirm whether alternative numbers of sampling areas and mail 
characteristic strata were explored.  If confirmed, please provide the 
supporting data used to select the proposed number of sampling areas 
and mail characteristic strata.  If not confirmed, please explain why 
alternatives were not considered. 

 

RESPONSE: 

a. The number of sample areas and mail characteristic strata were chosen so that each 

stratum has a large enough sample size to capture variations from various sources.  

With the proposed quarterly 13,000 non-digital tests, the current 2,200 strata would, on 

average, result in less than 6 tests per stratum per quarter.  Mail characteristic 

stratification provides homogeneity in strata in terms of average mail mixture, but there 

are many variations outside stratification variables that are critical to obtaining precise 

estimates.  We started with the premise that the stratum sample size should be large 

enough to account for monthly, day of the week, and among-Mail Exit Point (MEP) 

average volume variations.  For each stratum, therefore, the sample reasonably should 

represent 3 months in a quarter, 6 delivery days in a week, and small, medium, and 

large volume MEPs.  This leads to 54 (= 3 x 6 x 3) as a preliminary suggested sample 

size.  Considering other unknown factors, we assessed the ideal average stratum 

sample size to increase to around 60.  Consequently, to satisfy the sample size 

requirement, we divided 13,000 by 60, and then rounded the resulting total number of 

strata to 200. 
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Based on that reasoning, the number of mail characteristic strata was determined next.  

Currently, each sample area is stratified to 13-15 strata.  Under the proposal, 

stratification is done nationally and, therefore, the smallest number of mail characteristic 

stratifications considered was 15.  Other alternatives considered were 18, 20, and 21 

strata.  Based on bootstrap simulations, increases in number of strata have marginal 

improvements in CVs for key mail products (FCSP Cards, First-Class Flats, FCSP 

Letters-Meters, FCSP Letters-Stamped).  See the Excel file electronically attached to 

this response, tab “CV MC Strata.”  Considering that CVs are estimates, the number of 

strata between 18-21 performed equally.  Ultimately, the decision on the number of 

strata was made by observing the outcomes of stratification based on a cluster 

algorithm that we apply.  The Excel Attachment to this response contains examples of 

differences in stratification by alternative number of strata.  Setting the number of strata 

at 15 failed to distinguish MEPs with “First-Class Letters” and MEPs with both “First-

Class Letters” and “Non-First-Class Letters” (tab “15 MC Strata vs Larger”).  Using 18 

strata did not allow the ability to separate volume differences in Flats that 20 and 21 

strata achieved (tab “18 MC Strata vs Larger”).  Alternatively, using 21 strata created an 

additional stratum due to flat volume that was ultimately not considered necessary (tab 

“20 MC Strata vs 21 MC Strata”).   

 

The current 189 sample areas have been used largely for administrative convenience 

and do not generally provide additional homogeneity in stratification beyond what mail 
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characteristic stratification provides.  As such, we considered discontinuing the use of 

geographical stratification.  Since the maximum number of strata was set at 200 based 

on the sample size requirement, and the number of mail characteristic strata was set at 

20, the number of geographical strata must be 10 or less.  Simulations with no 

geographical stratification and with 10 geographical strata were compared for CVs of 

key categories in the Attachment, tab “CV GeoStrat”.  Although geographical 

stratification does not improve CVs much, it works as a safeguard to prevent some 

anomalous data from influencing the final estimates through expansion.  Geographical 

stratification also assures representations from all areas in a sample in which we have a 

large sample size per stratum. 

 

b.   Confirmed.  CVs for First-Class Single-Piece (FCSP) Forever Letters, FCSP Meter 

Letters, FCSP Cards, and First-Class Flats under 15, 18, 20, 21 mail-characteristic 

stratification are presented in the Attachment, tab “CV MC Strata.” Examples of MEPs 

stratified differently under alternatives are provided in tabs “15 MC Strata vs Larger,” “18 

MC Strata vs Larger,” and “20 MC Strata vs 21 MC Strata.” CVs for the key categories 

in comparing the number of geographical strata are provided in tab “CV GeoStrat.” 
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2. For the non-digital samples, the Postal Service discusses the proposed ratio 
estimator in the technical appendix filed with Proposal One (Technical Appendix).  
Please answer the following questions: 
a. Please confirm that for the non-digital samples, the Postal Service 

proposes to calculate the ratio estimator �̂�𝑅 as the sum of ratio estimators, 

one for each stratum ℎ.  See Technical Appendix at 6.  If not confirmed, 
please explain. 

b. In Sampling Techniques, William G. Cochran defines the ratio estimator 
by multiplying the estimated ratio by the known population total of the 
auxiliary variable.1  The Postal Service has previously used the same 
definition for ratio estimators.2  Please explain in detail how the proposed 
formula for the ratio estimator conforms to this definition.  As part of that 

explanation, please describe whether and how �̂�ℎ can or should be taken 
to be the total of the auxiliary variable (i.e. the total reference volume) in 
strata ℎ. 

 

RESPONSE: 

 

a. Confirmed. 

 

b. In the proposed estimator, 𝑍ℎ is the known stratum ℎ total of the auxiliary variable.  

For each MEP, total reference volume developed through historical data is highly 

correlated with response variables, and its stratum total is 

𝑍ℎ = ∑ ∑ 𝑧ℎ𝑗𝑘

𝑁ℎ𝑗

𝑘=1

10

𝑗=1
 

and �̂�ℎ is its estimate.  �̂�ℎ is a general expansion estimator of the response variable, but 

it should not be taken as the total reference volume in the proposal.  Using Cochran’s 

notation on page 151, we have 𝑦 =  �̂�ℎ, 𝑥 = �̂�ℎ, and 𝑋 = 𝑍ℎ.  

                                                             

1 Cochran, William G., Sampling Techniques at 151 (3rd ed. 1977). 

2 See Docket No. RM2016-1, Petition of the United States Postal Service Requesting Initiation of 
a Proceeding to Consider a Proposed Change in Analytical Principles, October 7, 2015, at 7. 
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3. The Postal Service states:  “[a] ratio estimator is more efficient than the current 
expansion estimator given that the auxiliary variable is moderately correlated with 
the response variables, revenue, pieces, and weight.”  Technical Appendix at 5.  
Please answer the following questions: 
a. Please confirm that ratio estimators will, in general, produce a biased 

estimate.  If not confirmed, please explain. 
b. If the answers to questions 2.a. and 3.a. are confirmed, please confirm 

that the proposed ratio estimator �̂�𝑅 will be calculated as the sum of biased 
estimates.  If confirmed, please explain what bias reduction strategies 
have been considered for the proposed ratio estimator.  If no such 
strategies have been considered, please explain. 

 

RESPONSE: 

 

a. Confirmed. 

 

b. Confirmed.  Considering the objectives of the financial reports that the ODIS-RPW 

system provides, and that only one survey is conducted to produce estimates for each 

quarter, we prefer an estimator with higher precision, although biased (further 

presuming that bias to be small), over an unbiased estimator with a large variance.   

With a correlation between total reference volume and sample day volume close to 0.8 

in FY20QT2 data, we reasonably do expect that bias to be small.  Nevertheless, several 

precautions are taken at the design and selection stages to eliminate potential bias. 

Because bias is of the order of 𝑛−1, a large sample size is the most effective bias 

reduction strategy. We reduce the number of strata (from 2,200 to 200) to ensure a 

large sample for each stratum even after sample reduction.  Ratios are taken after 

aggregating geographical strata level estimates, which are unbiased general expansion. 
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Therefore, 13,000 non-digital tests provide us with approximately 650 tests per stratum 

on average at the point that 20 ratios are taken. 

     An increase in the number of mail-characteristic stratification to 20 helps achieve 

better within-stratum homogeneity in terms of reference volumes (i.e., smaller strata 

variances), which in turn reduces potential bias, as variance of an auxiliary variable is 

positively related to bias. 

     Since the relative bias is bounded above by the CV of a sample mean of the auxiliary 

variable (Cochran page 162),  

�̅�ℎ =
1

𝑛ℎ
∑ ∑ 𝑧ℎ𝑗𝑘

𝑛ℎ𝑗

𝑘=1

10

𝑗=1
 

where 

𝑛ℎ = ∑ 𝑛ℎ𝑗

10

𝑗=1
 

we apply a balanced systematic random sampling (rather than a simple random 

sampling) after sorting MEPs by total reference volume to make CV of �̅�ℎ𝑗 small.  CV of 

�̅�ℎ under simple random sampling is very small at 0.0163 with a stratum sample size of 

650, and CV under systematic sampling is even smaller at 0.0021 for one of 20 mail-

characteristic strata with a larger variation in total reference volume.  Bias in individual 

stratum is expected to be extremely small, and relative bias in the proposed separate 

ratio estimator is bounded above by √20 × 0.0021 = 0.0094.  We expect bias to be 

negligible under the proposal. 

 
 


