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On July 10, 2009, the Commission issued Order No. 245 requesting comments on the Postal Service’s Proposal Two to make a change in the analytical methods approved for use in periodic reporting.  Beginning FY2010, the Postal Service proposes to discontinue using the probability-based stratified sampling of non-automated office activity to estimate Revenue, Pieces, and Weight estimates for bulk mail (BRPW), and to instead use automated reporting office PostalOne! postage statement data to make inferences regarding the RPW activity in non-automated reporting offices.  Currently, the Postal Service combines PostalOne! census data with the non-automated office stratified sampled data to construct BRPW estimates for the various categories of bulk mail.  The Postal Service maintains that the proposed methodological change constitutes a reasonable and more accurate estimation method for the following reasons: 
(1)  Mail characteristics (mix of rate elements, revenue per piece, weight per piece) vary by office size.
(2)  Mail activity missing from PostalOne! is clustered in small offices. 
(3)  Mail characteristics of smaller PostalOne! offices are a proxy for mail characteristics of non-PostalOne! offices of similar revenue size. Thus combining the first three assertions the Postal Service concludes that similarly sized post offices with similar revenue will have similar mail characteristics.
(4)  Offices are continually added to PostalOne!. This makes the similarity of small automated offices and non-automated offices even stronger over time.
(5)  The amount of mail activity not covered by PostalOne! keeps shrinking,

making the modeling approach more tenable and the panel approach less tenable over

time.  The sample data taken from non-automated offices are becoming less reliable as the pool of non-automated offices shrinks.

(6)  There are many more automated offices of the size of non-automated

offices than the number of offices in the existing BRPW panels.  The volume and revenue fractions of RPW estimates contributed by the panel offices vary by product category. 
(7) The stratified sampling frame must be continually updated which is costly.
(8) The stratified sampling process is more costly than the inference method proposed.
The Public Representative concurs with the Postal Service that the proposed methodological change is a reasonable and more accurate method to estimate BRPW.  Note, however, that the PR’s reasons are not necessarily the same as those presented in Proposal Two by the USPS:  
(1)  Any frame bias resulting from BRPW inferences made from the much larger census group frame about the much smaller non-automated group frame would be minimal, even if the Postal Service’s first three assertions above are not completely true.

(2)  The percentage of BRPW activity within the larger census group has increased from 90% to 99% in the last four years.

(3)  The percentage of BRPW activity within the smaller stratified sampled group has decreased from 10% to 1% in the last four years. 
(4)  The method the USPS currently uses to construct a reliable stratified sample of the non-automated group appears to be flawed and sub-optimal producing less-precise and less-efficient estimates.

(5)  The blowup factor used for one of the larger stratum within “Permit Imprint Standard Mail” has been incorrect since FY2004, when it was last updated, including in FY2008 [see Table 1].  

The basic idea in determining strata within a stratified sampling process is to divide the population so that the strata differ greatly with regard to the characteristic being estimated (Revenue (R), Pieces (P), or Weight (W)), and so that there is as little variation within each stratum with regard to that characteristic.  Strata should be defined so the variance of the characteristic of interest is smaller within the individual strata than in the population. Once the strata are defined, there remains the problem of determining how many observations are to be chosen from each stratum.  There are two methods for determining the sample size within each stratum:  proportional allocation and optimal allocation.  Proportional Allocation determines the sample size within each stratum to be proportional to the population of each respective stratum.  Optimal Allocation stipulates that the sample size in each stratum be proportional to the product of the population in the stratum and the standard deviation of the characteristic being measured in the stratum.  In optimal allocation, the sample sizes in the strata are proportional to both the strata standard deviations and the strata sizes.  Optimal allocation is considered “optimal” because it minimizes the expected sampling errors in the estimate of the population characteristic (R, P, or W). That is, it is optimal only with regard to the efficient estimation of the population characteristic of interest which should be the objective of any Postal Service BRPW estimation method.
Table 1 at the end of this document is reproduced from both the USPS/Petition/RM2009-7 and USPS-LR-L-17/R2006-1, and it depicts extremely small sample sizes within the strata used to estimate blowup factors which often result in unusually large blowup factors.  As noted earlier the blowup factor used for one of the larger stratum within “Permit Imprint Standard Mail” has been incorrectly calculated and used since FY2004.  Generally, a strict adherence to a proportional allocation can result in relatively few observations within a stratum characteristic of interest.  Estimation of a population characteristic can be very imprecise in that case, and it is preferred that more observations be allocated to the problem stratum using an optimal allocation method.  Thus, there are not only the costs associated with the updating of the blowup factors that the Postal Service discusses, but there are also costs associated with imprecise estimates from a sub-optimal sampling design and from human miscalculation.
Tables 2 and 3, again reproduced from USPS/Petition/RM2009-7, do not display the actual sample sizes within each stratum but the divisions of the population into strata seems to be proportional for 90 to 95% of the population.  The other 5% to 10% of the population seems to follow another sort of division method.  In addition to this changing strata design pattern with the Postal Service’s current method, the sensitivity analysis the Postal Service presents only seeks to vary the 5% to 10% portion of the population that has differing sized strata, thus concluding that the new methodology is robust to strata changes in the number of stratum and stratum boundaries!   Minimal changes to the number and boundaries of stratum will result in minimal changes in the estimates of interest.  The Postal Service’s sensitivity analysis is misleading and not a complete or true test of robustness.
If the objective is to obtain a precise and efficient estimate of a population parameter, such as Revenue (R), Pieces (P), or Weight (W) within a stratum, and if enough is known about the population, it is possible to derive an optimal allocation.  Compared to a proportional allocation scheme, an optimal scheme allocates relatively more sample observations to strata in which the population variance is highest.  That is to say, a larger sample size is required in the strata that have greater population variability.  Optimal allocation is optimal only with regard to the narrow criterion of efficient estimation of the overall population parameters.  While efficient and precise estimation is the obvious goal of the Postal Service’s current stratified sampling process for BRPW, it seems to fall short of that goal.

The potential of frame bias is generally a concern when only a portion of the population is used to derive estimates regarding the characteristics of the entire population.   Proposal Two seeks to makes inferences about population characteristics using only a portion of the existing population data.  If the unused portion of the population is large and/or the two groups (frames) are very different, then the frame bias can be extremely strong.  Table 2 depicts percentages of the BRPW panels of the overall report and they are about 1% and 2% which is very small.  Thus, the size of the unused portion of the population would be very small in Proposal Two.  Also, in R2006-1, the BRPW portion was stated to be approximately 10% (see USPS-LR-L-16/R2006-1/page 1).  This decrease in recent years in the current stratified sample method portion of BRPW from 10% to 1% would significantly minimize any frame bias that would have ever existed.  Thus, it is reasonable to conclude that frame bias would not be a problem within the Postal Service’s proposed BRPW inference estimation method.
In conclusion, the Public Representative finds the current stratified sampling method for the BRPW estimates to be more potentially problematic, in terms of precision and efficiency of the resulting estimates, than the proposed inference method presented in Proposal Two.  In addition to this concern, the non-automated group has fallen from approximately 10% to 1% of the population, greatly minimizing any frame bias that may still remain.  Thus, it is recommended that the Commission accept the Postal Service’s Proposal Two to discontinue the stratified sampling of non-PostalOne! office activity, and to instead use an inference method for the estimation of BRPW. 
Respectfully Submitted,

Diane K. Monaco
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[image: image1.emf]Table 1: BRPW Panels and Strata - FY2008 

(taken from USPS Petition RM2009-7, Appendix A, Table 1)

STRATUM POPULATION SAMPLE BLOWUP

--PERIODICALS--

2.1 90 12 7.500

2.2 365 8 45.625

2.3 820 8 102.500

2.4 1,615 8 201.875

2.5 2,251 8 281.375

--FIRST-CLASS & 

PRIORITY MAIL--

2.1 596 8 74.500

2.2 7,682 6 1280.333

3.1 27 7 3.857

3.2 104 7 14.857

--PERMIT IMPRINT 

STANDARD MAIL--

2.1 1,087 7 135.875

2.11 1 1 1.000

2.2 11,293 6 1882.167

3.1 221 8 27.625

3.2 990 6 165.000

--POSTAGE AFFIXED 

FIRST-CLASS AND 

STANDARD MAIL--

2.1 844 16 52.750

2.2 4,304 11 391.273

2.3 13,983 14 998.786

3.1 70 6 11.667


[image: image2.emf]Table 2: Contribution to the FY2008 RPW Report due to the BRPW Panels

(taken from USPS Petition RM2009-7, Appendix A, Table 3)

Service Category RPW Panel % Panel RPW Panel % Panel RPW Panel % Panel

First-Class Mail:

   Single-Piece Letters 14,353,524 9,618 0.07% 33,509,710 23,424 0.07% 1,000,329 1,430 0.14%

   Single-Piece Cards 500,490 3,446 0.69% 1,845,860 13,031 0.71% 11,830 151 1.28%

        Total Single-Piece Letters and Cards  

   Presort Letters 16,327,804 44,183 0.27% 48,379,874 122,493 0.25% 2,174,874 6,099 0.28%

   Presort Cards 732,237 51,571 7.04% 3,555,997 230,924 6.49% 28,969 1,808 6.24%

        Total Presort Letters and Cards  

   Flats 4,056,250 2,310 0.06% 3,379,740 2,103 0.06% 693,504 437 0.06%

   Parcels 1,120,766 1,550 0.14% 605,522 680 0.11% 195,047 324 0.17%

      Total First-Class Mail

Standard Mail:

   High Density and Saturation Letters 734,197 39,990 5.45% 5,598,913 337,274 6.02% 250,004 7,811 3.12%

   High Density and Saturation Flats & Parcels 2,158,255 106,056 4.91% 13,584,059 872,475 6.42% 2,533,242 134,195 5.30%

   Carrier Route 2,731,128 2,249 0.08% 12,070,176 10,777 0.09% 2,500,770 603 0.02%

   Letters 10,555,142 122,785 1.16% 57,086,421 603,223 1.06% 2,859,999 26,430 0.92%

   Flats 3,663,748 15,803 0.43% 10,010,857 46,443 0.46% 2,541,284 6,418 0.25%

   Not Flat-Machinables and Parcels 647,383 345 0.05% 733,729 956 0.13% 331,886 41 0.01%

      Total Standard Mail

Periodicals Mail:

   In-County 89,119 27,977 31.39% 830,887 260,364 31.34% 279,193 94,325 33.78%

   Outside County 2,187,871 41,881 1.91% 7,774,339 110,939 1.43% 3,397,716 32,841 0.97%

      Total Periodicals Mail

59,857,914 469,763 0.78 198,966,0842,635,107 1.32 18,798,647 312,915 1.66

Revenue (000) Volume (000) Weight (000)


[image: image3.emf]Table 3 

(taken from USPS Petition RM2009-7, Appendix B, Tables 1 and 4)

Two alternate stratification scenarios used to show the robustness of the modeling approach and revenue shares 

for both First-Class Mail and Standard Regular Mail

Expanded (More) Stratification Base Stratification Collapsed (Less) Stratification

Revenue CBCIS Non-CBCIS Revenue CBCIS Non-CBCIS Revenue CBCIS Non-CBCIS Revenue Stratification

Stratum Share Ave TB-PI Ave TB-PIStratum Share Ave TB-PI Ave TB-PIStratum Share Ave TB-PI Ave TB-PIStratum Share Revenue

15.00000% 562,808,891 15.0000%562,808,891 0 1 5.000%562,808,891 0 1 5.0% 736,879,002

25.00000% 784,620,145 25.0000%784,620,145 0 2 5.000%784,620,145 0 2 5.0% 1,101,374,439

35.00000% 291,458,277 35.0000%291,458,277 0 3 5.000%291,458,277 0 3 5.0% 659,712,571

45.00000% 234,978,384 45.0000%234,978,384 0 4 5.000%234,978,384 0 4 5.0% 1,119,513,868

55.00000% 270,927,669 55.0000%270,927,669 0 5 5.000%270,927,669 0 5 5.0% 875,027,348

65.00000% 170,027,572 65.0000%170,027,572 0 6 5.000%170,027,572 0 6 5.0% 744,676,070

75.00000% 138,248,508 75.0000%138,248,508 0 7 5.000%138,248,508 0 7 5.0% 951,387,273

85.00000% 122,901,349 85.0000%122,901,349 0 8 5.000%122,901,349 0 8 5.0% 886,760,135

95.00000% 86,653,400 95.0000% 86,653,400 0 9 5.000% 86,653,400 0 9 5.0% 803,515,204

105.00000% 95,597,037 105.0000% 95,597,037 0 10 5.000% 95,597,037 0 10 5.0% 905,778,527

115.00000% 78,219,748 115.0000% 78,219,748 0 11 5.000% 78,219,748 0 11 5.0% 900,408,268

125.00000% 78,928,812 125.0000% 78,928,812 0 12 5.000% 78,928,812 0 12 5.0% 891,094,940

135.00000% 71,819,890 135.0000% 71,819,890 0 13 5.000% 71,819,890 0 13 5.0% 870,999,681

145.00000% 37,193,747 145.0000% 37,193,747 0 14 5.000% 37,193,747 0 14 5.0% 854,842,806

155.00000% 36,500,139 155.0000% 36,500,139 0 15 5.000% 36,500,139 0 15 5.0% 890,943,962

165.00000% 27,619,631 165.0000% 27,619,631 0 16 5.000% 27,619,631 0 16 5.0% 871,927,241

175.00000% 14,018,241 175.0000% 14,018,241 0 17 5.000% 14,018,241 0 17 5.0% 885,955,718

185.00000% 10,486,975 185.0000% 10,486,975 0 18 5.000% 10,486,975 0 18 5.0% 873,973,208

195.00000% 3,636,357 195.0000% 3,636,357 0 19 5.000% 3,636,357 0 19 5.0% 877,450,525

201.00000% 1,698,371 201.0000% 1,698,371 0 20 1.000% 1,698,371 0 20 1.0% 176,430,517

211.00000% 1,280,841 1,240,760 212.0000% 895,375 899,809 21 3.800% 258,220 101,965 21 1.0% 175,727,985

221.00000% 681,671 558,858 221.6000% 199,327 138,009 22 0.168% 19,563 16,782 22 1.0% 175,541,372

231.00000% 313,997 323,529 230.3600% 30,796 24,054 23 0.032% 3,553 2,682 23 1.0% 176,010,111

240.20000% 183,478 213,789 240.0384% 4,799 4,483 24 0.5% 87,858,673

250.20000% 141,134 139,682 250.0016% 852 933 25 0.2% 35,165,457

260.20000% 92,061 93,595 26 0.2% 35,159,293

270.20000% 52,178 54,520 27 0.05% 8,787,566

280.04000% 35,211 36,586 28 0.05% 8,792,459

290.04000% 27,002 27,262 Total 17,581,694,218

300.04000% 20,671 19,998

310.04000% 12,955 13,367

320.00800% 8,863 9,364

330.00800% 7,407 7,339

340.00800% 5,868 5,777

350.00800% 4,207 4,282

360.00160% 3,075 3,251

370.00160% 2,717 2,689

380.00160% 2,270 2,263

390.00160% 1,819 1,855

400.00032% 1,505 1,535

410.00032% 1,332 1,327

420.00032% 1,158 1,142

430.00032% 916 782

440.00032% 397 222

Standard Regular Mail First-Class Mail Stratification Scenarios


