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REBUTTAL TESTIMONY 1 

OF 2 
THOMAS E. THRESS 3 

 4 

AUTOBIOGRAPHICAL SKETCH 5 

 6 

My name is Thomas E. Thress.  I am a Vice-President at RCF Economic and 7 

Financial Consulting, Inc., where I have been employed since 1992. 8 

I provided Direct Testimony in this case on behalf of the Postal Service (USPS-T-7) 9 

presenting demand equations, including price elasticities, and before- and after-rates 10 

volume forecasts for all major categories of domestic mail and most special services. 11 

I provided similar testimony in Docket No. R2005-1.  Prior to this, I testified regarding 12 

the demand equations underlying the volume forecasts for all mail categories except for 13 

Priority and Express Mail in Docket Nos. R97-1, R2000-1, and R2001-1.  I have also 14 

appeared as a rebuttal witness for the Postal Service in Docket No. MC95-1, and 15 

submitted written testimony for the Postal Service in Docket No. MC97-2.  Before this, I 16 

had primary responsibility for the econometric analysis underlying Dr. George Tolley’s 17 

volume forecasting testimony since Docket No. R94-1. 18 

I completed my Master’s Degree in Economics in 1992 at the University of Chicago.  19 

I received a B.A. in Economics and a B.S. in Mathematics from Valparaiso University in 20 

1990.21 
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 PURPOSE AND SCOPE OF TESTIMONY 1 

The purpose of this testimony is to rebut the testimony of Dr. James A. Clifton on 2 

behalf of the Greeting Card Association (GCA-T-1) and to address the concerns raised 3 

by Professor Harry Kelejian in GCA-T-5. 4 

The stated purpose of Dr. Clifton’s testimony was “to develop and introduce better 5 

and more accurate estimates of the own price elasticity of demand for First Class single 6 

piece letters than those provided by USPS witness Thomas Thress in this case in 7 

USPS-T7.”  Dr. Clifton went on to say, “In the face of the growth of competing electronic 8 

substitutes for First Class single piece letters since the last litigated rate case in 9 

R2000−1, I believe Mr. Thress’ approach to modeling those competing substitutes is 10 

fundamentally flawed and produces seriously downward biased estimates of the own 11 

price elasticity of First Class single piece letters. This leads to flaws in rate proposals 12 

and the revenue requirement, and flaws in the assignment of institutional cost 13 

coverages based on faulty demand elasticities and other perceptions of market 14 

conditions.” 15 

My testimony here will show that Dr. Clifton’s estimate of the own-price elasticity for 16 

First-Class single-piece letters is fatally flawed and, as such, is significantly less reliable 17 

than the estimated own-price elasticity presented in my direct testimony.  I will also 18 

show that Dr. Clifton’s criticisms of my “approach to modeling … competing substitutes” 19 

are without merit and suggest confusion regarding both economic as well as 20 

econometric principles on the part of Dr. Clifton. 21 

My testimony is divided into three main sections.  Section I discusses the problems 22 

with the economic analysis of Dr. Clifton, particularly as it relates to the bill payment 23 

delivery market in the United States.  Section II shows that Dr. Clifton’s econometric 24 

analysis of the payments market is wholly inadequate for ratemaking purposes and 25 

does not support his conclusions.  Finally, section III shows conclusively that the own-26 

price elasticity of First-Class single-piece letters estimated by Dr. Clifton is wrong while 27 
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the own-price elasticity of First-Class single-piece letters presented in my testimony is 1 

very likely to be correct.  A brief conclusion is presented as section IV of my testimony. 2 

In association with this testimony, I will be sponsoring library reference, USPS-LR-L-3 

191.  This library reference documents all of the econometric results presented here as 4 

well as the data and programs necessary to replicate these results. 5 

I. Dr. Clifton’s Economic Analysis of the Payments Market and the Postal 6 
Service’s Position Within It Are Flawed 7 

 8 
Dr. Clifton devotes a great deal of his testimony to an analysis of the United States 9 

payments market and the Postal Service’s competitive position within this market.  10 

Unfortunately, his analysis begins with a poor definition of the market in which the 11 

Postal Service competes and compounds that error with a lack of understanding of 12 

several key aspects of economic theory. 13 

A. Dr. Clifton Incorrectly Defines the Market in which the Postal Service 14 
Competes for the Delivery of Bill Payments 15 

 16 
The bulk of the economic analysis in Dr. Clifton’s testimony focuses on what he 17 

refers to as the “U. S. payments market.” (e.g., GCA-T-1, p. 12, l. 6)  Dr. Clifton asserts 18 

that the Postal Service’s position within this market has deteriorated to the point that 19 

“correctly measured, the USPS market share in the U.S. payments market is well under 20 

50%” and, because of this, “the Postal Service has little remaining market power – or 21 

none at all – in the U.S. payments system.” (GCA-T-1, p. 14, ll. 3-4, p. 16, ll. 3 – 5) 22 

Dr. Clifton’s conclusion here is based upon a fundamental misunderstanding of the 23 

precise market in which the Postal Service competes to deliver bill-payments.  When 24 

asked for a definition of the “payments market” in USPS/GCA-T1-2, Dr. Clifton 25 

responded that “the definition of the U.S. payments market I adopt is based on that of 26 

the 2004 Federal Reserve Bank of Atlanta study.”  The 2004 Federal Reserve 27 

Payments Study looked at “the number of non-cash payments in the United States” 28 

(“The 2004 Federal Reserve Payments Study,” page 3). 29 
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The term “mail” does not appear at all in the “2004 Federal Reserve Payments 1 

Study” nor does the word “postage.”  The word “Postal” appears three times, in all three 2 

cases in the context of “Postal money orders.”  It would appear that the Federal 3 

Reserve does not consider First-Class Mail to be a part of the U.S. payments market as 4 

they define it. 5 

In economics, a “market” can be defined as follows: “A market consists of all firms 6 

and individuals who are willing and able to buy or sell a particular product.”  (James L. 7 

Pappas and Mark Hirschey, Managerial Economics, 5th edition, 1987)  By this definition, 8 

it should be clear that the Postal Service is not a seller within the U.S. payments 9 

market.1 10 

The Postal Service is not a provider of payments; the Postal Service delivers 11 

payments.  This may seem like a semantic distinction, but, in fact, it is a key point.  The 12 

Postal Service does not compete in the payments market; the Postal Service competes 13 

in the market for the delivery of bill payments. 14 

At a theoretical level, Dr. Clifton’s equating of “payments made by checks” to 15 

“payments made by mail”, at page 14 of his testimony (lines 16 – 17) and elsewhere 16 

represents a fundamental failure to understand the precise market in which the Postal 17 

Service operates.  From the perspective of the Postal Service, the payment method 18 

itself does not matter.  I can hand-deliver a check to my landlord to pay my monthly 19 

rent.  I can write down a credit-card number on a bill and mail it to my doctor to pay my 20 

medical bill.  In the former case, a check has been written, but no mail has been sent.  21 

In the latter case, a credit card transaction has occurred, and a piece of mail has also 22 

been sent. 23 

During oral cross-examination, Dr. Clifton dismissed such examples as “logic 24 

chopping.” (Tr. 29/10010, l. 16)  What Dr. Clifton fails to understand, however, is that 25 

                     
1 One perhaps could argue that Postal money orders are a means of payment, so that the Postal Service 
is a seller within the payments market through its sales of money orders.  Obviously, however, this has 
nothing at all to do with the substance of Dr. Clifton’s testimony in this case. 
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the decision of how to pay a bill has two facets.  The first is what payment instrument to 1 

use – check, credit card, debit card, cash.  Note that, beyond Postal money orders, the 2 

Postal Service has no role in this portion of the payments market.  The second decision 3 

made by a bill-payer is how to deliver that payment – in-person, over the Internet, via 4 

the mail.  It is this latter market, the payment delivery market, in which the Postal 5 

Service competes. 6 

Why does this distinction matter?  Well, it matters, in part, because, as Dr. Clifton 7 

himself notes “payments with debit cards are not only a large element of payments, but 8 

the fastest growing means of payments.”  (GCA-T-1, page 13, ll. 10 - 11)  But, as Dr. 9 

Clifton also notes, “if payments are made by households at the point of transaction, as 10 

with debit cards and purchases over the Internet, no bill is ever sent to the household to 11 

be paid by it.” (GCA-T-1, page 13, ll. 3 - 5)  But if a purchase is made at the point of 12 

transaction, then, not only is no bill sent, but no bill payment need be delivered.  Point-13 

of-sale transactions2 are simply not a part of the properly defined payment delivery 14 

market in which the Postal Service competes.  Moreover, point-of-sale transactions 15 

have never been a part of the payment delivery market in which the Postal Service 16 

competes.  Point-of-sale debit card transactions are not substituting for bill-payments by 17 

mail; they are substituting for cash, check, and credit card payments, primarily at points 18 

of sale. 19 

The correct way to look at the payments delivery market in which the Postal Service 20 

competes is to focus only on those payments which are not paid at the point of sale, but 21 

instead need to be delivered.  In other words, the correct way to look at the payments 22 

delivery market in which the Postal Service competes is exactly the way that the 23 

                     
2 By “point-of-sale” transactions, I mean those transactions in which, from the perspective of the 
consumer, payment is made at the time of purchase.  That is, I include credit-card transactions, even 
though technically the “payment” is subsequently delivered (electronically) to the merchant from the 
credit-card company.  Payments made in person for services previously rendered, however, (e.g., paying 
a department store credit card bill at the department store), would properly be included in the bill-payment 
delivery market in which the Postal Service competes, as the mail would represent an alternate delivery 
vehicle for such payments.  
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Household Diary Study looks at it.  And here, as Dr. Clifton reports on in his Table 1 on 1 

page 12 of his testimony, the Postal Service’s share of bill payment deliveries, correctly 2 

measured in this way, was 66.7 percent in 2005, a decline of 8.7 percentage points from 3 

its 2002 market share of 75.4 percent. 4 

Dr. Clifton, during oral cross-examination repeatedly referred to the Household Diary 5 

Study as showing “what the relative market position of the Postal Service is in the U.S. 6 

payments market.”  (Tr. 29/10002, ll. 14 – 15)  But neither the Household Diary Study 7 

nor Dr. Clifton’s Table 1 actually purport to measure the “U.S. payments market.”  Dr. 8 

Clifton is simply misinterpreting his own table.  Table 1 of Dr. Clifton’s testimony clearly 9 

shows that the Postal Service has a 2005 market share of 66.7% within the market for 10 

“Bills Paid per Month.” 11 

As Table 1 of Dr. Clifton’s testimony shows, the average household paid 11.5 “bills” 12 

per month in 2003.  This works out to 138 “bill payments” per household per year.  The 13 

U.S. Census Bureau estimates that there were 111 million households in 2003.  Hence, 14 

Table 1 of Dr. Clifton’s testimony suggests that there were roughly 15.3 billion “bill 15 

payments” made by households in 2003. 16 

Table 2 of Dr. Clifton’s testimony, on the other hand, shows that there were 81.1 17 

billion total payments within the U.S. non-cash payments market and, in fact, 36.7 billion 18 

checks paid within the United States.  The total number of checks, which Dr. Clifton 19 

characterized as “an excellent proxy for payments made by mail”, was, in fact, more 20 

than twice as large as the approximate total number of bills paid by households, and 21 

more than three times as large as the number of bills paid by households by mail.  22 

These two tables are simply not measuring the same thing. 23 

Dr. Clifton rejects the results from his Table 1 on the basis of what he terms “a 24 

fundamental – really, an incredulous flaw,” namely, that Table 1 “does not include debit 25 

card transactions.” (Tr. 29/10001, ll. 23 – 25).  He explains the seriousness of this error 26 

by observing that “debit cards are almost as large as credit cards as a form of payment, 27 
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16 versus 19 billion.” (Tr. 29/10002, ll. 1 – 3)  But Table 1 does not show 19 billion credit 1 

card payments.  It shows 0.2 credit card bill payments per household per month in 2 

2003.  Doing the math, that works out to about 266 million credit card bill payments by 3 

households in 2003.  In other words, based on Dr. Clifton’s Table 1, it appears that, in 4 

2003, 98.6 percent of all credit card payments did not represent bill payments by 5 

household.  There is simply no reason to believe that the same is not equally true of 6 

debit card transactions. 7 

Moreover, it is not at all clear that the data in Dr. Clifton’s Table 1 exclude debit card 8 

transactions.  The Household Diary Study data presented in Table 1 of Dr. Clifton’s 9 

testimony come from answers to the Recruitment Questionnaire asked of potential Diary 10 

Study participants.  The 2005 version of this questionnaire is presented as Appendix C1 11 

of the 2005 Household Diary Study. 12 

The data presented in Dr. Clifton’s Table 1 are compiled from three questions in the 13 

Recruitment Questionnaire, questions 29, 30, and 31.  More specifically, the two figures 14 

in Table 1 which are used to calculate the Postal Service’s 2005 market share of 66.7 15 

percent, 8.0 bills paid by mail per month and 12.0 total bills paid per month, are answers 16 

to questions 31(a) and 29, respectively. 17 

In Recruitment Question 29, respondents are asked “About how many total bills 18 

does your household pay, by any method, in an average month?” (emphasis added)  19 

The answer to this question, which was an average of 12.0 bills per household per 20 

month in 2005, is considered the total market from which the Postal Service’s market 21 

share is calculated.  But this question does not exclude debit-card payments.  On the 22 

contrary, this question explicitly instructs respondents to include all bills paid in their 23 

answer, regardless of the method of payment. 24 

Given this, it seems clear to me that the best estimate of the Postal Service’s market 25 

share within the household bill-payment delivery market was 66.7 percent in 2005 as 26 

shown in Table 1 on page 12 of Dr. Clifton’s testimony.  Of course, as noted earlier, it 27 
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remains the case that the Postal Service’s market share, even correctly defined, has 1 

declined in recent years. 2 

B. Dr. Clifton Misunderstands the Market Price Elasticity for the Payment 3 
Delivery Market 4 

 5 
In his testimony, at page 27, Dr. Clifton observes that “[i]n general one expects that 6 

the own-price elasticity of a demand curve for a market is less elastic than the own-price 7 

elasticity faced by an individual competitor.”  This is, of course, a widely accepted tenet 8 

of economic theory.  He goes on, then, to say that, with respect to “markets within which 9 

postal products compete with electronic alternatives,” the “reverse appears to be the 10 

case here.”  It appears that Dr. Clifton may not understand what this widely accepted 11 

tenet of economic theory actually means. 12 

Let me explain this tenet by means of an example.  The own-price elasticity for food 13 

is likely to be fairly low.  Food is a necessity for human life and (depending on one’s 14 

definition of “food”) there are no particularly good substitutes for food.  Meat, on the 15 

other hand, would likely have a somewhat higher own-price elasticity than food, 16 

because there are closer substitutes to meat (vegetables, tofu, beans, etc.) than for 17 

food.  Narrowing the market still further, chicken would likely be more price-elastic than 18 

meat as, again, there are closer substitutes for chicken (turkey, beef, pork) than for 19 

meat.  Finally, the demand for Perdue Chicken is likely to be more highly price-elastic 20 

still as there are nearly perfect substitutes for Perdue Chicken (e.g., Tyson Chicken).  In 21 

each of these cases, we expect the own-price elasticity of “an individual competitor” – 22 

e.g., Perdue Chicken – to be more price-elastic than the market in which it competes – 23 

e.g., the “chicken” market, which, in turn, is more price-elastic than the “meat” market, 24 

which, in turn, is more price-elastic than the “food” market. 25 

1. Dr. Clifton Does Not Correctly Define the Price of a Payment Delivery 26 

Nowhere in his testimony, or in answer to any question, written or oral, does Dr. 27 

Clifton present, or even purport to present, a measure of the average price within the 28 
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payments market (much less within the more correct bill payment delivery market).  1 

Instead, he presents “descriptive statistics” which purport to estimate price elasticities 2 

for specific types of payments – credit cards, debit cards, mail, etc. – with respect to the 3 

prices of First-Class single-piece letters and a proxy for the price of electronic 4 

substitutes for the mail. 5 

The closest thing to a measure of total payment deliveries in Table 3 is what Dr. 6 

Clifton incorrectly identifies as “Bill Payments per Household per Week.”  These data 7 

are from the Household Diary Study, and the data which Dr. Clifton reports are actually 8 

a measure of bills, invoices, and premiums received per household per week.  The price 9 

elasticities presented by Dr. Clifton associated with these data, as presented in his 10 

responses to USPS/GCA-T1-49 and USPS/GCA-T1-51, range from -1.71 to +2.09.  In 11 

fact, the only “elasticity” shown for total bills by Dr. Clifton which has a correct sign and 12 

a value in excess of -1.0 (in absolute value) is with respect to the price of First-Class 13 

single-piece letters from 2002 to 2003.  Yet, over the longer time period from 2000 to 14 

2003, the “elasticity” with respect to First-Class single-piece letters is +2.09.  There is 15 

simply no data presented in Dr. Clifton’s testimony, either in Table 3 or elsewhere, 16 

which supports the idea that bill payments have a market price elasticity “well above -17 

1.0.” 18 

2. Dr. Clifton Himself Presents a Compelling Argument that the Market 19 
Price Elasticity for Payment Deliveries is Likely to Be Very Close to 20 
Zero 21 

 22 
Is it really likely that the price elasticity for bill payments could be well above −1.0?3  23 

Of course not.  In fact, it is clear from the record in this case that Dr. Clifton himself does 24 

not believe this. 25 

                     
3 Own-price elasticities are negative numbers.  Typically, when talking about own-price elasticities, the 
terms “greater” and “increase” (and their opposites) are used with respect to the absolute value of these 
elasticities.  So, for example, an own-price elasticity of -1.0 is considered “greater” than an own-price 
elasticity of -0.5 and an own-price elasticity that changes from -0.5 to -0.7 is considered to be 
“increasing.”  
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Dr. Clifton himself explains precisely why it is illogical to think that the price elasticity 1 

for bill payments could be well above -1.0 in his response to USPS/GCA-T1-54: “People 2 

have to pay most recurrent bills at the same volume even if they are cutting back on 3 

their overall level of expenditure.”  Dr. Clifton’s answer in this case was an explanation 4 

of why he believed total bill payments were unlikely to be a function of macro-economic 5 

conditions.  But, as Dr. Clifton acknowledged during oral cross-examination, the same 6 

logic applies to bill payments in response to a change in the general price of bill 7 

payments.  People have to pay their bills, regardless of the cost of doing so. 8 

“Q: Doesn’t your response [to USPS/GCA-T1-54(c)] suggest that if the price of 9 
paying bills went up across the board, that is the market price of bill payment 10 
went up, by the logic that you are suggesting in your response to 54(c), that 11 
people would still have to pay their bills and, therefore, total bill payments would 12 
stay the same or approximately the same; correct? 13 

   14 
  A: The volume? 15 
   16 
  Q: Yes, the volume. 17 
 18 
  A: I believe that’s what I said there.” (Tr. 29/10032, ll. 15 – 25) 19 

 20 
Based on Dr. Clifton’s own statements in this case, then, it seems highly likely to me 21 

that the market price elasticity for the overall market for payment deliveries is, in fact, 22 

very close to zero.  If this is the case, and Dr. Clifton has certainly presented no 23 

evidence to contradict this, then it is, of course, entirely consistent with basic economic 24 

theory to think that the elasticity for payments by mail with respect to the price of First-25 

Class single-piece letters could be as low as −0.184 as estimated by me for First-Class 26 

single-piece letters overall in this case. 27 

3. The Elasticity of First-Class Single-Piece Letters with Respect to the 28 
Price of First-Class Single-Piece Letters is Not Equal to the Own-29 
Price Elasticity for Bill Payment Deliveries by Mail 30 

 31 
Even if the true market price elasticity for bill payment delivery were greater than 32 

−0.184 – and Dr. Clifton has certainly shown no evidence that would support such a 33 

conclusion – this would still not suggest that an elasticity for First-Class single-piece 34 
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letters volume with respect to the price of First-Class single-piece letters of -0.184 was 1 

inconsistent with basic economic theory.  The reason for this is that the price of bill 2 

payment deliveries by mail is not simply the price of First-Class postage, but includes all 3 

costs associated with paying a bill by mail. 4 

The own-price elasticity for bill payment deliveries by mail would measure the 5 

percentage change in the volume of bill payment deliveries by mail attributable to a one 6 

percent change in the price of bill payment deliveries by mail.  If the price of First-Class 7 

single-piece letters increases by one percent, this would only increase the price of bill 8 

payment deliveries by mail by one percent if there were no other costs associated with 9 

making bill payments by mail.  But, of course, there are other costs associated with 10 

making bill payments by mail.  These could include the cost of the check which is used 11 

to make the payment, the cost of the time spent writing the check and preparing it for 12 

delivery, the cost of acquiring postage, the cost of taking the payment to a mailbox or 13 

Post Office, and perhaps other costs which I have not considered.  Even if each of 14 

these costs, individually, is relatively small, taken together they could well add up to 15 

represent a significant portion of the total “price” of having a bill payment delivered by 16 

mail. 17 

Suppose, for example, that the costs of having a bill payment delivered by mail 18 

excluding postage represented 50 percent of the total cost of having a bill payment 19 

delivered by mail.  If this were the case, then an eight percent increase in the price of 20 

postage would be equivalent to only a four percent increase in the total cost of having a 21 

payment delivered by mail.  In this case, an elasticity with respect to the price of First-22 

Class single-piece letters of -0.184 would imply an own-price elasticity for bill payments 23 

delivered by mail of -0.368.  If the non-postage costs associated with making a bill 24 

payment by mail are greater than 50 percent of the total cost of such payments, then 25 

the own-price elasticity of this type of payments could even be higher still. 26 
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This failure to understand what precisely constitutes the “price” of bill payments 1 

delivered by mail leads Dr. Clifton to draw erroneous conclusions with respect to the 2 

Postal Service’s response to the emergence of electronic alternatives in this and other 3 

markets.  On page 27, at lines 1 and 2, of his testimony, Dr. Clifton criticizes the Postal 4 

Service for “at best only competing on non-price grounds.”  Yet, later within the very 5 

same sentence, he gives an example of a way in which the Postal Service has helped 6 

to reduce the non-postage costs of payment deliveries by mail in recent years, “the 7 

ease of using adhesive backed stamps.”  Another example of a way in which the Postal 8 

Service has helped to reduce the non-postage costs of paying bills by mail is by making 9 

it possible to purchase stamps by mail and over the Internet.  This is precisely the sort 10 

of behavior that can help the Postal Service to remain competitive within the payments 11 

delivery market. 12 

C. Dr. Clifton is Mistaken That a Constant or Even Decreasing Own-Price 13 
Elasticity for First-Class Single-Piece Letters is at Odds with Economic 14 
Theory  15 

 16 
Dr. Clifton’s testimony is centered on the premise that the own-price elasticity for 17 

First-Class single-piece letters must be increasing (in absolute value) over time “due 18 

both to the changing level of postal rates and the changing availability and strength of 19 

competing substitutes.”  (GCA-T-1, page 48, ll. 10 – 12) 20 

Indeed, economic theory suggests that, all other things being equal, a product will be 21 

more sensitive to price changes the more available and closer are substitutes for that 22 

product.  Hence, if all other things are equal, it could be the case that, as the number 23 

and availability of substitutes increases, this will lead to an increase in the own-price 24 

elasticity of a particular good.  In fact, I said just that in my response to USPS/GCA-T7-25 

8(e). 26 

As I went on to explain, however, in my response to USPS/GCA-T7-8(e), all other 27 

things are never equal.  I went on, in that response, to offer one possible hypothesis as 28 
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to why the own-price elasticity for First-Class single-piece letters is not increasing 1 

despite the growth of competing alternatives to the mail. 2 

“For example, the introduction of a new product may induce more price-elastic 3 
consumers to stop using the old product, leaving the average own-price elasticity 4 
of the product’s remaining customers lower than before the introduction of the 5 
new product, even when one accounts for the increasing own-price elasticity of 6 
these individual consumers relative to their own individual elasticities prior to the 7 
introduction of the new product.” 8 

 9 
Dr. Clifton expressed his opinion on this hypothesis of mine on page 38 of his 10 

testimony at lines 10 – 20. 11 

“To imply that major structural changes in market conditions faced by single 12 
piece mail have not changed the elasticity of single piece mail at all is as 13 
incredible as claiming that such innovations have reduced postal own price 14 
elasticities for single piece mail. In the case of this interpretation of his work, 15 
witness Thress has no rebuttal. But which interpretation of his work by the 16 
witness himself is the correct one? They cannot both be right. But, they both can 17 
be, and in fact are, wrong.” 18 

 19 
In fact, I do have a rebuttal to this contention of Dr. Clifton.  My hypothesis, 20 

articulated above, that the introduction of a new product may induce more price-elastic 21 

consumers to shift to the new product, leaving the average price elasticity associated 22 

with the existing product unchanged or even lower than before, is consistent with 23 

economic theory and, in fact, has even been observed and written about in the 24 

economics literature with respect to the impact of generic drugs in the 1980s on the 25 

price and elasticity of branded drugs. 26 

An economist cited by Dr. Clifton on page 29 of his testimony, F.M. Scherer, writes 27 

about this in his book Industry Structure, Strategy, and Public Policy at pages 376 – 28 

377. 29 

“The eased generic-drug-testing burden under the Waxman-Hatch Act, combined 30 
with the expiration of patents on many drugs, led to an explosion of generic-drug 31 
applications….  What did not happen, however, was anything resembling active 32 
two-way price rivalry between branded and generic drug suppliers.  One study 33 
found that on average, branded-drug prices rose when generic competition 34 
materialized.” 35 

 36 
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The reason for this is because, after the expansion of the availability of generic 1 

drugs, brand-name drugs faced a bifurcated demand curve as shown below. 2 

 3 
Source:  Scherer, F.M., Industry Structure, Strategy, and Public Policy, page 377, HarperCollins College 4 
Publishers, 1996. 5 
 6 

Professor Scherer explains this as follows: 7 

“Figure 9.7 analyzes what happens when a drug moves from exclusive marketing 8 
to having generic competition.  Its basic simplifying assumption is that there are 9 
two kinds of decision makers (an amalgam of the physician and the consumer) in 10 
drug choices: those who, because of risk aversion, imperfect information, and/or 11 
generous health insurance coverage, are insensitive to generics’ attractive prices 12 
(characterized by demand curve DI in Figure 9.7a); and those who are price-13 
sensitive (whose demand is given by the horizontal distance between DI and 14 
combined demand curve DI+S.  Before generics become available, even price-15 
sensitive consumers must buy the branded drug (or a differentiated substitute), 16 
and so the demand curve confronting the branded drug producer is DI+S.  The 17 
potentially price-sensitive consumers’ demand function has a choke price (i.e., 18 
vertical intercept) only slightly lower than that of price-insensitive consumers 19 
because the price-sensitive consumers evaluate differentiated substitute brands 20 
more carefully but consider them inferior.  The appropriate marginal revenue 21 
function CMR is derived and the branded drugmaker sets monopoly price 0PC. 22 
 23 
When generics become available, the market bifurcates.  The demand curve of 24 
the price-insensitive consumers (Figure 9.7b) retains essentially the same shape 25 
as it had before there was generic competition, and so the branded drug 26 
supplier’s profit-maximizing price 0P1 differs insignificantly from the 27 
precompetition price.  Or if the precompetition demand curve for the insensitive 28 
consumers was slightly less elastic than for sensitive consumers, as shown in 29 
Figure 9.7a, the postcompetition price to insensitive consumers may even rise.”  30 
(Scherer, op. cit., pp. 376 – 377, emphasis added) 31 
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 1 

This excerpt is based, at least in part, on a paper which appeared in the October, 2 

1992 issue of the Southern Economic Journal by Richard G. Frank and David S. 3 

Salkever entitled “Pricing, Patent Loss, and the Market for Pharmaceuticals.”  This 4 

paper examined how the introduction of generic drugs into the pharmaceuticals market 5 

affected the demand for brand-name drugs.  In its concluding remarks, this paper 6 

makes the following observation with respect to the own-price elasticity of brand name 7 

drugs: “Analysis of a model incorporating advertising shows that with constant marginal 8 

costs, sufficient conditions for simultaneous brand-name increases and advertising 9 

decreases in response to entry are that (1) entry leads to a substantial decline in the 10 

own-price elasticity of reduced-form brand-name demand.”  (Southern Economic 11 

Journal, October, 1992, page 174) 12 

I am not asserting that the bill payment delivery market necessarily faces a similar 13 

bifurcated market demand.  Nevertheless, it is worth noting that there is some similarity 14 

between the situations faced by brand-name drugs and bill payment deliveries by mail.  15 

In both cases, a product which held a strong monopolistic position within its market 16 

faced an exogenous impact from a new, much less expensive rival.  Of course, the 17 

mere existence of such markets in other areas should be sufficient to show that Dr. 18 

Clifton is simply incorrect when he suggests that my claim that the own-price elasticity 19 

of First-Class single-piece letters has not increased is “incredible” or that I have “no 20 

rebuttal.” 21 

As I said in my answer to USPS/GCA-T7-8(d), “[t]he extent to which two goods are 22 

substitutes and the extent to which consumers would be expected to substitute between 23 

two goods because of changes in the relative price of the goods is ultimately an 24 

empirical question that can not be answered generally, but can best be answered in a 25 

specific case via rigorous econometric investigation.” 26 
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II. Dr. Clifton’s Econometric Analysis of the Bill Payments Delivery Market is 1 

Flawed 2 
 3 

Dr. Clifton compounds his flawed economic analysis of the bill payments delivery 4 

market with an even more flawed “econometric” analysis of this market and the Postal 5 

Service’s role in it.  I put the term “econometric” in quotes because Dr. Clifton’s 6 

analyses in this area really should not be properly characterized as econometrics.  In 7 

his defense, even he seems to recognize this, referring to his analyses here as 8 

“descriptive statistics.”  Even as “descriptive statistics”, however, his results do little to 9 

“describe” the real characteristics of the bill payments delivery market and the Postal 10 

Service’s position within it. 11 

A. Dr. Clifton’s Table 3 12 
 13 
The centerpiece of Dr. Clifton’s “econometric” analysis of the payments market is 14 

Table 3 on page 20 of his testimony.  This table was supplemented based on Dr. 15 

Clifton’s responses to USPS/GCA-T1-49 and USPS/GCA-T1-51. 16 

Dr. Clifton’s Table 3 suffers from two weaknesses.  First, much of the data presented 17 

in Table 3 is poorly identified and/or makes little sense as source data for such an 18 

analysis.  Second, even if the data presented in Table 3 were valid, Dr. Clifton’s 19 

analysis is seriously flawed.  These issues are taken up in turn next. 20 

1. Data Problems with Table 3 21 

 Dr. Clifton’s Table 3 presents annual numbers of payment instruments for each year 22 

from 2000 through 2003.  For most payment instruments, his stated source was the 23 

“2004 Federal Reserve Payments Study” sponsored by the Federal Reserve Bank of 24 

Atlanta.  The Fed’s payments study presented data for two years, 2000 and 2003.  25 

Hence, the only valid time period over which Dr. Clifton could reasonably evaluate his 26 

“descriptive statistics” would be a strict comparison of 2000 and 2003. 27 

 Rather than limiting himself to the two years for which he actually has data, however, 28 

Dr. Clifton supplemented these data with his own estimates for 2001 and 2002 based 29 
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on estimated cumulative annual growth rates (CAGR) from 2000 – 2003.  Clearly, 1 

however, no proper conclusions can be drawn using such data (to the extent that Dr. 2 

Clifton’s methodology allows one to draw any proper conclusions at all). 3 

 The data on electronic payments presented by Dr. Clifton in Table 3 are generally 4 

consistent with the Fed report data and are appropriately identified by Dr. Clifton.  The 5 

check data presented by Dr. Clifton, on the other hand, are more problematic.  In 6 

response to USPS/GCA-T1-47, Dr. Clifton stated that “’[c]ommercial checks is the 7 

terminology used in The 2004 Federal Reserve Payments Study.”  Dr. Clifton referred 8 

specifically to Appendix A of the study.  Yet, in Appendix A of the Fed’s study, the 9 

number of “commercial checks,” which the Federal Reserve defines as all non-10 

government checks, is clearly shown to be 41.4 billion in 2000, while Table 3 of Dr. 11 

Clifton’s testimony indicated a total of 16,993 million “commercial checks” in 2000.  12 

When asked to reconcile this apparent inconsistency in USPS/GCA-T1-80, Dr. Clifton 13 

had the following explanation: “The source of the 41.9 billion figure for 2000 and other 14 

years is ‘checks paid by depository institutions, U. S. Treasury checks, and postal 15 

money orders.’ … The other figure, 16.993 billion is commercial checks collected 16 

through the Federal Reserve.”  While this answer at least provides sources for Dr. 17 

Clifton’s check data, it does little to help one understand why Dr. Clifton’s “commercial 18 

checks” data differ from the Commercial Check data shown in Dr. Clifton’s primary 19 

source.  Further, Dr. Clifton makes no attempt to explain why one would be interested in 20 

looking at data for only those checks “collected through the Federal Reserve.” 21 

 In fact, the word “collected” in Dr. Clifton’s response to USPS/GCA-T1-80 is 22 

somewhat misleading.  The 16.993 billion figure represents the number of commercial 23 

checks processed by the Federal Reserve.  But this number is not directly comparable 24 

to the total number of checks, commercial or otherwise, for two reasons.  First, total 25 

checks processed does not equal total checks paid.  In fact, for most check 26 

transactions, more than two financial institutions are involved in check processing which 27 
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leads to multiple transactions per check paid.  Second, and more importantly, not all 1 

checks are processed by the Federal Reserve.  Checks for which the sender and 2 

recipient share the same bank may be processed in-house, thereby bypassing the Fed.  3 

Also, there are a number of alternate means of check processing outside of the Federal 4 

Reserve, such as those involving electronic clearing.  Hence, the number of commercial 5 

checks processed by the Federal Reserve will be a function of both the total number of 6 

checks paid as well as the Federal Reserve’s share within the check-processing market.  7 

But the latter of these clearly has no relevance to the number of bill payments delivered 8 

by mail. 9 

 As evidence of how these numbers can be misleading, Dr. Clifton observes in his 10 

response to USPS/GCA-T1-66 that “commercial checks cleared [by the Fed] exhibited 11 

modest growth or stability from 1995 through 2001.”  Yet, as I showed in Table 6 on 12 

page 47 of my Direct Testimony in this case, the total number of checks fell from 49.5 13 

billion in 1995 to 41.9 billion in 2000, a decline of more than 15 percent. 14 

 Dr. Clifton’s source for mail-based payment data in Table 3 was the Household Diary 15 

Study.  The most relevant set of numbers, in terms of the bill payments market, would 16 

seem to be the data identified by Dr. Clifton as “Bill Payments by SP Mail.”  17 

Unfortunately, Dr. Clifton only presents these data for two years (2002 and 2003).  18 

When asked to fill in these data for missing years in USPS/GCA-T1-49(d), Dr. Clifton 19 

replied that “this information [was] not available from the [Household Diary] Study for 20 

those years.”  Yet, as shown in Table 1 below, these data are available in every 21 

Household Diary Study report since 2000.  Further, the Bill Payments data shown by Dr. 22 

Clifton for 2003 were revised in the 2004 Household Diary Study. 23 

 Below the “Bill Payments by SP Mail” data, Dr. Clifton presents a set of data which 24 

he identifies as “Bill payments per household per week,” the source of which is the 25 

Household Diary Study.  In fact, however, these data do not reflect bill payments per 26 

household, but instead are clearly identified within the Household Diary Study as the 27 



 USPS-RT-2 
19 

 
number of bills, invoices, and premiums received per household per week.  He then 1 

presents several more series relating to mail volume which make no sense to consider 2 

with respect to the payments market, including Statements per household per week, 3 

and the total volumes for First-Class single-piece and workshared letters per adult per 4 

day. 5 

  Finally, as Dr. Clifton explains, “price data for competing substitutes in the payments 6 

market for single piece mail is not as readily available as data on postal prices.”  To 7 

approximate such data, Dr. Clifton uses “the BEA deflator in the GDP accounts for 8 

computer and peripherals prices … as a proxy for the prices of electronic substitutes.”  9 

In USPS/GCA-T1-22(a), Dr. Clifton was asked his basis for choosing this particular 10 

proxy for “the prices of electronic substitutes.”  His response was that “[t]he GDP 11 

deflator has a higher correlation with the single-piece volume compared to the BLS 12 

series.”  The Postal Service followed this up in USPS/GCA-T1-65 by asking him why he 13 

would “expect the correlation of a variable with respect to mail volume to measure the 14 

appropriateness of using such a variable as a proxy for the price of non-mail payment 15 

methods?”  His response was that “[n]ot enough time series data on the volume of 16 

electronic substitutes was available to do the corresponding correlation.”  As Dr. Clifton 17 

acknowledges in his response to USPS/GCA-T1-73(a), “I do not believe there is 18 

currently a good proxy available to represent the price of Internet use for mail 19 

substitutes.”  Given Dr. Clifton’s own lack of faith in the reliability of his measure of the 20 

price of electronic payments methods, to say nothing of his curious selection criterion in 21 

choosing this variable, it is not at all clear what, exactly, would be measured by such a 22 

variable.  Certainly, at a minimum, however, because such a variable is not a direct 23 

measure of price, it would clearly not be valid to interpret “elasticities” based upon such 24 

data as “price elasticities” in any meaningful or correct sense. 25 

 In USPS/GCA-T1-49(l), the Postal Service asked Dr. Clifton to “provide an updated 26 

version of Table 3 which includes data through 2005 wherever such data are available.”  27 
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Dr. Clifton indicated that he did not believe that this was possible.  In fact, data 1 

associated with virtually all of the payment instruments presented by Dr. Clifton are 2 

available through 2005. 3 

 Tables 1 and 2 below present the data from Dr. Clifton’s Table 3 for each year from 4 

2000 – 2005, where available.  The last page of Table 1 below consists of a series of 5 

footnotes documenting the sources of these data.  The data in Table 2 are shown for 6 

both calendar years as well as for Government Fiscal Years.  The latter of these 7 

correspond to data from the Household Diary Study.8 
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TABLE 1 

Number of Payments by Payment Instrument, 2000 – 2005 

Number of Payments (millions) Annual Data 

Payment Instrument 2000 2001 2002 2003 2004 2005 

       

General purpose credit cards (data provided by Clifton)        12,300  
  

13,203 
  

14,172 
  

15,212   

General purpose credit cards (2004 Electronic Payments Study)  1 / 12,300   15,212   

General purpose credit cards (The Nilson Report)  2 / 12,300 13,200 14,200 15,000 16,300 17,600 

        

Private label credit cards (data provided by Clifton)          3,301  
  

3,445 
  

3,596 
  

3,753   

Private label credit cards (2004 Electronic Payments Study)  1 / 3,301   3,753   

       

Signature debit (data provided by Clifton)          5,269  
  

6,580 
  

8,218 
  

10,263   

Signature debit (2004 Electronic Payments Study)  1 / 5,269   10,263   

Signature debit (The Nilson Report)  2 / 5,300 6,600 8,200 10,000 11,600 13,800 

       

PIN debit (data provided by Clifton)          3,010  
  

3,644 
  

4,410 
  

5,338   

PIN debit (2004 Electronic Payments Study)  1 / 3,010   5,338   

PIN debit (The Nilson Report)  2 / 3,000 4,000 5,400 6,400 8,200 9,500 

       

ACH (data provided by Clifton)          6,211  
  

7,045 
  

7,990 
  

9,062   

ACH (2004 Electronic Payments Study)  1 / 6,211   9,062   

Total ACH volume (NACHA data)  3 / 6,882 7,994 8,944 10,017 12,009 13,957 

       

EBT (data provided by Clifton)             538              621 
  

716 
  

827   

EBT (2004 Electronic Payments Study)  1 / 538   827   

EBT (Food and Nutrition Service, USDA)  4 / 259 391 611 813 978 1,007 
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 1 

TABLE 1 (continued) 

Number of Payments by Payment Instrument, 2000 – 2005 

Number of Payments (millions) Annual Data 

Payment Instrument 2000 2001 2002 2003 2004 2005 

       

Checks (own price) (data provided by Clifton)  6 /        41,900  
  

40,090 
  

38,357 
  

36,700   

Checks (2004 Electronic Payments Study)  1 / 41,900   36,700   

    Commercial checks (data provided by Clifton)        16,993  
  

16,905 
  

16,586 
  

15,805   

    Commercial checks handled by Fed (2005 annual report, Federal Reserve Board)  5 / 16,994 16,905 16,587 15,806 13,904 12,195 

    Commercial check payments (2004 Electronic Payments Study)  1 / 41,400   36,200   

       

    Bill Payments by single-piece mail (data provided by Clfton)   
  

11,996 
  

11,096   

    Bill Payments by single-piece mail (Household Diary Study data)  7 / 11,293 11,210 11,996 10,707 11,152 10,809 

       

Bill payments per household per week (data provided by Clifton) 2.9 3.2 3.4 3.2   

Bill/invoice/premium received per household per week (Household Diary Study)  8 /  2.9 3.3 3.4 3.2 3.2 3.2 

Bill payments per household per week (Household Diary Study data)  9 / 2.1 2.0 2.2 1.8 1.9 1.8 

       

Statements per household per week (data provided by Clifton) 1.1 1.4 1.2 1.1   

Statements per household per week (Household Diary Study data)  10 / 1.1 1.4 1.2 1.1 1.1 1.1 
 2 
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Witness Clifton's footnotes:       
Note: USPS quarterly single-piece volume & price are converted to regular annual data to correspond to other annual data given in above table   
Sources:         
     Payment Instruments data are obtained from 2004 Electronic Payments Study          
     Commercial checks are obtained from the Bureau of Economic Analysis & various The Household Diary Study reports.     
     Single-piece volume and single-pice prices are obtained from Thress R2005-1.         
     GDP deflator and BLS price index for computers are obtaiend from BEA & BLS.         
         
Additional footnotes:         
1 /  Dove Consulting prepared the 2004 Electronic Payments Study for the Federal Reserve Bank of Atlanta.  In that study, payments data were reported for 2000 and 2003 only, 
      along with implied CAGRs by type of electronic payment.  Clifton filled-in data for 2001 and 2002 using 2000 data and the stated CAGRs.  Applying the CAGRs to source  
      data for 2000 gives the same results Clifton reported for 2001 and 2002.         
         
2 /  Debit card and general purpose credit card data sourced in The Nilson Report were published in chart form (but not table form) by the Federal Reserve Bank of Kansas City in 
      its August 2006 issue of Payments System Research Briefing.  The data shown above were estimated using the published chart.  Otherwise, there is no publicly available   
      source for debit card payments and general purpose credit card payments.  Also, there is no publicly available source of the data for private label credit cards.  These data,  
      like general purpose credit card payments, are only available through a paid subscription service such as The Nilson Report.  The Fed's chart in the August 2006 issue of  
      Payments System Research Briefing did not contain a series for private label credit 
cards.         

         
3 / ACH data from NACHA reported above consist of network volume (i.e., commercial plus government transactions) plus on-us transactions.  On-us transactions occur when the 
     orignating financial institution and the depository financial institution are the same.  ACH data reported by Dove for the Fed in the 2004 Electronic Payments Study also refer to  
     network transactions volume plus on-us transactions, but the difference between the two series mainly involves the on-us portion and its interpretation.  NACHA uses a much  
     higher value for on-us transactions compared to Dove's study for the Fed.  Dove's adjustments of NACHA's data were based on survey data collected by Dove for the Fed and  
     which were not visible to the public.         
         
4 /  EBT (electronic benefits transfer) data refer to electronic food stamps and other food and nutrition related benefits transferred electronically.  These data were obtained from  
      an analyst in the EBT Branch, Benefit Redemption Division, Nutrition and Food Service, USDA, in response to an e-mail request for information.  While there    
      is no published source that lists EBT data in terms of transaction payments for the U.S. by year, the information is freely available upon request. 
      EBT data are normally reported by USDA in dollar amounts.  Transaction payments data do exist, and are usually reported on an individual state-by-state basis.   
         
5 /  Some depository financial institutions process checks in-house.  Such checks do not get counted in the total number of checks handled by Federal Reserve System banks. 
         
6 /  "Checks (own price)" and "Commercial checks" data are apparently neither found in reports from the Bureau of Economic Analysis nor in the Household Diary Study (HDS)  
      reports, contrary to what Clifton claims.          
         
7 /  Source data for bill payments sent by single-piece mail by household are:   HDS, FY2000, p. 18, Table 2.6; HDS, FY2001, p.18, Table 2.5, p. 20 (no table); HDS, FY2002,  
      p. 15 (no table); HDS, FY2003, p. 29, Table 5.1; HDS, FY2004, p. 25, Table 4.1; HDS, FY2005, p. 25, Table 4.1.     
         
8 /  Source data for bills, invoices, and premiums received by mail by households are:   HDS, FY2000, p. 15, Tables 2.4, A2-1, A2-10; HDS, FY2001, p.15, Tables 2.3, A2-1, A2-10;  
      HDS, FY2002, p. 27, Tables 5.5, A2-1, A2-10; HDS, FY2003, p. 29, Tables 5.1, A2-1, A2-10; HDS, FY2004, p. 26, Tables 4.1, A2-1, A2-10; HDS, FY2005,   
      p. 26, Tables 4.1, A2-1, A2-10.         
         
9 /  Source data for bill payments sent by mail by households are:   HDS, FY2000, p. 18, Table 2.6; HDS, FY2001, p.18, Table 2.5; HDS, FY2002, p. 16, p. 21 (no table);  
      HDS, FY2003, p. 29, Table 5.1; HDS, FY2004, p. 26, Table 4.1; HDS, FY2005, p. 26, Table 4.1.      
         
10 /  Source data for statements received by mail by households are:   HDS, FY2000, p. 15, Tables 2.4, A2-1, A2-10; HDS, FY2001, p.15, Tables 2.3, A2-1, A2-10; HDS, FY2002,  
        p. 27, Tables 5.5, A2-1, A2-10; HDS, FY2003, p. 29, Tables 5.1, A2-1, A2-10; HDS, FY2004, p. 26, Tables 4.1, A2-1, A2-10; HDS, FY2005, p. 26, Tables 4.1, A2-1, A2-10. 
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TABLE 2 
Price Measures Used by Dr. Clifton in His Table 3 

  Annual Data 

Price Measure 2000 2001 2002 2003 2004 2005 
       
Calendar Years       

GDP Deflator for Computers 100.00 82.19 70.95 63.23 58.60 51.41
First-Class Single-Piece Letters Price $0.409 $0.410 $0.423 $0.430 $0.419 $0.407

       
Fiscal Years       

GDP Deflator for Computers 102.94 87.09 73.08 64.82 59.84 53.35
First-Class Single-Piece Letters Price $0.411 $0.409 $0.417 $0.431 $0.422 $0.410
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2. Analytical Problems with Table 3  1 

In his testimony, Dr. Clifton describes the results of Table 3 as “descriptive statistics 2 

indicative of cross elasticities of demand.”  In fact, what Dr. Clifton shows here are not 3 

“elasticities” in any meaningful econometric sense.  Rather, the numbers identified in 4 

Table 3 as “Cross Price Elasticities With Respect to Single-Piece Price” assume that all 5 

of the change in the variables shown in Table 3 is due to changes in the First-Class 6 

single-piece letters price, while the numbers identified in Table 3 as “Own Price 7 

Elasticities With Respect to GDP Computer Price Deflator” assume that all of the 8 

change in the variables shown in Table 3 is due to changes in “the price of competing 9 

electronic substitutes for mail.”  But note that these two assumptions cannot both be 10 

true. 11 

In analyzing these data, Dr. Clifton states, for example, on page 22, “These 12 

descriptive statistics are suggestive evidence that there may be high price elasticities 13 

and high cross price elasticities in the U. S. payments market.”  This is simply incorrect.  14 

These descriptive statistics, as Dr. Clifton has calculated them, do not allow one to draw 15 

joint conclusions about “price elasticities” and “cross price elasticities” because each of 16 

these is calculated here assuming that the other one is equal to zero.  The “high price 17 

elasticities” are high if one assumes a cross-price elasticity of zero and the “high cross 18 

price elasticities” are high if one assumes a price elasticity of zero.  But, as Dr. Clifton 19 

pointed out during oral cross-examination, “one can infer from high cross price 20 

elasticities high own price elasticities.” (Tr. 29/10026, ll. 3 – 4)  If one attempts to take 21 

the high cross-price elasticities in Table 3 as evidence of high own-price elasticities, as 22 

Dr. Clifton does in his testimony, then one is relying upon a number which is estimated 23 

assuming that the own-price elasticity is zero as the basis for concluding that the own-24 

price elasticity is high.  The inherent contradiction is clear. 25 

Dr. Clifton further errs by attempting to interpret calculations based upon the GDP 26 

deflator for computer and peripherals prices directly as “price elasticities”.  Even if this 27 
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series is a good proxy for the price of electronic substitutes, it is still only a proxy, not a 1 

direct measure of the price of electronic substitutes.  Hence, while this variable could, if 2 

used properly (as it is not here), be used to gauge the direction of the effect of the price 3 

of electronic substitutes on payment volumes and to perhaps gauge the overall 4 

magnitude of such an effect, it cannot be used to estimate an “elasticity” with respect to 5 

the price of electronic substitutes, because this variable provides no direct measure of 6 

the percentage change in the price of electronic substitutes, which is necessary in 7 

developing an “elasticity.”  So this paragraph on page 22 of Dr. Clifton’s testimony at 8 

lines 6 – 17, which appears to be the heart of Dr. Clifton’s analysis of Table 3, is simply 9 

not supportable, at any level, by the numbers presented by Dr. Clifton in his Table 3: 10 

“Continuing with the results from Table 3, the descriptive statistics, approximating 11 
own-price elasticities estimated for payments alternatives to postal services have 12 
absolute values in excess of 1.0 other than for the mature product category of 13 
credit cards. The own-price numerical values as a group are significantly less, 14 
however, than the cross-price numerical values. Imperfections in the GDP price 15 
deflator as a proxy for electronic payments systems price may explain this. It also 16 
may be that the choice to abandon Postal Service payments mail and opt instead 17 
for electronics payments methods is driven much more by postal rate increases 18 
than it is driven by electronic payments price decreases, which are by now well 19 
built into expectations for electronic payments methods. These descriptive 20 
statistics are suggestive evidence that there may be high price elasticities and 21 
high cross price elasticities in the U. S. payments market.” 22 
 23 

About the only sentence of this entire section of Dr. Clifton’s testimony that is 24 

supported by Dr. Clifton’s analysis here is the beginning of the sentence starting on line 25 

18 of page 22: “I do not claim great precision for these results.” 26 

3. A More Correct Analytical Approach to Dr. Clifton’s Table 3  27 

Based on the data in Tables 1 and 2 above, it is possible to estimate very simple 28 

econometric equations which attempt to explain the number of payments as a function 29 

of the price of First-Class single-piece letters as well as the price of competing 30 

electronic substitutes.  This is not an analysis that I would endorse as being particularly 31 

useful in a rate case setting and, in fact, this is almost certainly not an analysis that I 32 
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would be inclined to perform.  As such, my inclination would be to place extremely little 1 

confidence in these results.  I merely present them to provide a proper context for Dr. 2 

Clifton’s “analyses” in this case. 3 

These results, while vastly superior to Dr. Clifton’s “analysis” are still extremely 4 

crude measures.  For one thing, no factors other than price are considered here.  Over 5 

the period being considered here, 2000 – 2005, this is likely to be a serious weakness 6 

as there were significant macro-economic factors at work over this time period. 7 

Table 3 below presents estimated elasticities with respect to the GDP deflator for 8 

computers and the First-Class single-piece letters price for each of the payment 9 

instruments for which complete data for 2000 – 2005 exist in Table 1.  The numbers to 10 

the right of the elasticity estimates are t-statistics which measure the extent to which 11 

these elasticities are significantly different from zero.  In general, a t-statistic greater 12 

than two in absolute value is considered significant.4  The numbers to the far right are 13 

adjusted-R2 for these equations.  An R2 equal to one indicates that the equation 14 

explains 100 percent of the variance in a variable, while an R2 equal to zero indicates 15 

that one would obtain a better estimate by simply using the average value as a 16 

prediction in each time period of the sample. 17 

These elasticities are estimated using a log-log specification, so that, for payment 18 

instrument, PI, the following equation is fit: 19 

Ln(PI) = a + bF•Ln(First-Class single-piece letters price) + bC•Ln(Computer Price Deflator) 20 

                     
4 The t-distribution is asymptotically equivalent to a standard normal distribution.  For a standard normal 
distribution, a value of 1.96 is the critical value for a 95% confidence level.  The critical value for a 
t−distribution is a function of the number of degrees of freedom.  For these equations, which have only 3 
degrees of freedom, the relevant confidence levels are actually much higher than 1.96 (3.18 or so).  
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TABLE 3 

Econometric Price Elasticities for Payment Instruments 

2000 – 2005 

 Elasticity with Respect to  

Payment Instrument GDP Deflator for Computers First-Class Single-Piece Letters Price Adjusted 

 Elasticity T-Statistic Elasticity T-Statistic R-Squared 

Calendar Year Data      

General Purpose Credit Cards -0.560 -15.876 -0.807 -2.039 0.981 

Signature Debit Cards -1.489 -20.615 -0.432 -0.534 0.989 

PIN Debit Cards -1.802 -17.163 -0.186 -0.158 0.984 

Automated Clearing House (ACH) Transactions -1.106 -15.520 -2.026 -2.536 0.980 

Electronic Benefits Transfers (EBT) -2.136 -17.890 4.298 3.212 0.987 
Total Electronic Payments -1.098 -16.338 -1.029 -1.366 0.982 

      
Commercial Checks Handled by Fed 0.538 6.701 2.870 3.192 0.901 

      

Fiscal Year Data      
Bill Payments by First-Class single-piece mail 0.060 0.641 -0.245 -0.225 -0.360 

      
Bill/invoice/premium received per household per week -0.098 -0.792 -0.079 -0.054 -0.350 

 1 
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Using this specification, the estimated coefficients, bF and bC, can be interpreted 1 

directly as elasticities.  It is important, however, to understand that bC in this context is 2 

the elasticity with respect to the computer price deflator used here, and does not 3 

represent an elasticity with respect to the price of electronic payment instruments.  Like 4 

Dr. Clifton’s results, the elasticities presented here assume no effects from general 5 

economic conditions.  This is almost certainly a false assumption and renders these 6 

results highly suspect.  Great care should be taken to avoid drawing too much in the 7 

way of conclusions from the numbers presented here. 8 

Two numbers in Table 3 are particularly worth noting.  First, the elasticity of 9 

electronic payments with respect to the price of First-Class single-piece letters is 10 

negative for all electronic payment instruments except for Electronic Benefit Transfers 11 

(EBT).  This is, of course, exactly the opposite of what one would expect if electronic 12 

payment instruments competed with the mail based upon price.  Second, the adjusted-13 

R2 associated with bill payments by single-piece mail is negative.  This means that the 14 

equation in Table 3 which attempts to explain bill payments by single-piece mail as a 15 

function of the prices of First-Class single-piece letters and the GDP deflator for 16 

computers has, quite literally, no explanatory power.  These numbers emphasize the 17 

lack of information inherent in Dr. Clifton’s Table 3. 18 

Throughout his testimony and interrogatory responses, Dr. Clifton makes a number 19 

of assertions with respect to price elasticities within the payment market which can be 20 

addressed, if only crudely, by the data in Table 3 above.  A sampling of such assertions 21 

follows: 22 

(i) “It also may be that the choice to abandon Postal Service payments mail 23 
and opt instead for electronics payments methods is driven much more by 24 
postal rate increases than it is driven by electronic payments price 25 
decreases, which are by now well built into expectations for electronic 26 
payments methods.” (page 22, lines 12 – 15) 27 

(ii) “In the U. S. payments market, for example, I believe raising rates for First 28 
Class single piece mail will cause more of a revenue loss from lost volume 29 
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than is gained by increased rates on remaining postal volumes in that 1 
market.” (page 3, lines 20 – 22) 2 

(iii) “Payments made by check are an excellent proxy for payments made by 3 
mail” (page 14, lines 16 – 17) 4 

(iv) “I only have descriptive statistics for the payments market, which indicate 5 
own price elasticities for the payments market could be well above -1.0. I 6 
am confident, however, that the payments market elasticity for single 7 
piece is well above our overall estimate for single piece mail.” (Response 8 
to USPS/GCA-T1-25) 9 

 10 
Based on the results presented above in my Table 3, we can evaluate each of these 11 

assertions in turn. 12 

(i) Of the electronic payment instruments shown in Table 3, only Electronic 13 

Benefits Transfers exhibit a positive elasticity with respect to First-Class 14 

single-piece letters price.  This reinforces my earlier point that First-Class 15 

single-piece letters do not compete within the U.S. payments market.  As 16 

George Stigler wrote in The Theory of Price (4th ed., 1987, p. 29), “The 17 

size of the cross-elasticity of demand … is important to determining the 18 

proper size of the market.” 19 

(ii) Bill payments by First-Class single-piece letters have an estimated own-20 

price elasticity of -0.245 with a t-statistic of -0.225, which is not 21 

significantly greater than zero.  In addition, bill payments by First-Class 22 

single-piece letters are not explained at all by changes in the prices shown 23 

in Table 3, with an adjusted-R2 of -0.360. 24 

(iii) As explained above, the number of commercial checks processed by the 25 

Federal Reserve is a poor proxy for the total number of checks, much less 26 

total bill payments by mail.  This is confirmed here econometrically.  The 27 

estimated elasticity of checks processed by the Fed with respect to First-28 

Class single-piece letters is positive and significant, reinforcing my strong 29 

belief that checks processed by the Fed are a meaningless proxy for total 30 

bill payments by mail. 31 
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(iv) The closest thing to total bill payments presented in Table 3 is total bills, 1 

invoices, and statements received.  The elasticity of this variable with 2 

respect to the prices of either electronic alternatives or First-Class single-3 

piece letters is quite small.  Further, bills, invoices, and statements 4 

received by households are not explained at all by changes in the prices 5 

shown in Table 3, with an adjusted-R2 of -0.350. 6 

 Ultimately, the only reasonable conclusion which one can draw from looking at Table 7 

3 above is that no meaningful conclusions can be drawn from these data. 8 

B. Dr. Clifton’s Model Explaining Commercial Checks Processed by the Fed 9 
as a Function of First-Class Extra-Ounce Rates 10 

 11 
In section IV.D of his testimony, Dr. Clifton presents “descriptive statistics on price 12 

sensitivity surrounding the extra ounce rate.”  Certainly, the issue of how sensitive 13 

mailers may be to the extra-ounce rate charged by the Postal Service is an important 14 

one to consider in a rate case.  Unfortunately, Dr. Clifton did not actually see fit to 15 

analyze that particular issue.  Instead, Dr. Clifton presents and defends a model which 16 

purports to show that the volume of commercial checks processed by the Federal 17 

Reserve is highly sensitive to the First-Class extra-ounce rate charged by the Postal 18 

Service. 19 

It should go without saying that such a relationship makes no sense at all.  Dr. 20 

Clifton believes that this provides some insight into the relationship between extra-21 

ounce volume and extra-ounce rates because of “the observed close correlation 22 

between extra ounce volume within postal services and check volumes.”  Of course, Dr. 23 

Clifton shows no evidence of any such correlation and, in fact, shows no data at all in 24 

his testimony on extra-ounce volume. 25 

As I explained above, commercial checks processed by the Federal Reserve are not 26 

necessarily even a particularly good proxy for total commercial check volumes.  Even if 27 

they were, however, it is not clear how Dr. Clifton’s model here would make economic 28 
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sense.  This model would seem to be suggesting that Dr. Clifton believes that people 1 

will write fewer checks if the Postal Service raises the First-Class extra-ounce rate.  In 2 

fact, however, people writing checks are simply not likely to be concerned about the 3 

additional cost to their bank of having to mail back their cancelled checks. 4 

If Dr. Clifton is simply using commercial checks processed by the Fed as a proxy for 5 

extra-ounce volume because of “the observed close correlation” between these two 6 

series, this likewise seems confused.  He actually has First-Class additional ounce data 7 

in his library reference, GCA-LR-L-2.  He could have used it directly. 8 

In footnote 17 at the bottom of page 25, Dr. Clifton says, with respect to this model, 9 

“Further refinements must be made.  The extra ounce rates can be measured in real 10 

terms, not nominal as in these exercises.”  Indeed, not only “can” they be measured in 11 

real terms, but, in fact, traditionally, economists argue that they should be measured in 12 

real terms.  The need to use real prices in analyzing economic decisions is explained 13 

quite well in Microeconomics, fifth edition, by Robert S. Pindyck and Daniel L. Rubinfeld 14 

(2001): 15 

“We often want to compare the price of a good today with what it was in the 16 
past or is likely to be in the future.  To make such a comparison meaningful, we 17 
need to measure prices relative to the overall price level…. 18 

[W]e will usually be concerned with real rather than nominal prices because 19 
consumer choices involve analyses of price comparisons.  These relative prices 20 
can most easily be evaluated if there is a common basis of comparison.  Stating 21 
all prices in real terms achieves this objective.  Thus, even though we will often 22 
measure prices in dollars, we will be thinking in terms of the real purchasing 23 
power of those dollars.”  (pp. 11 – 12, emphasis in original) 24 

 25 
When asked why he didn’t measure First-Class extra-ounce rates in real terms in 26 

USPS/GCA-T1-24, Dr. Clifton’s response was that “[i]n periods of low inflation such as 27 

the limited period examined here, business and consumer decision making may reflect 28 

nominal rates as much or more than it reflects real rates.”  Yet, as pointed out in 29 

USPS/GCA-T1-66, in fact, inflation over this period was 18.9 percent, while nominal 30 

First-Class extra-ounce rates changed by less than 10 percent over the same time 31 
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period.  The view that consumers respond to a 10 percent change in price while not 1 

responding at all to a concurrent 18.9 percent change in price lacks credibility. 2 

If Dr. Clifton had regressed commercial check volumes processed by the Federal 3 

Reserve on real First-Class extra-ounce rates, here is what his Table A1 (Appendix A, 4 

page 2) would have looked like. 5 

 6 

Elasticities Associated with Changes in the Extra Ounce Rate: Double Log Regressions

SUMMARY OUTPUT
Log-Log Commercial Checks vs SP Extra Ounce Rate (real)

Regression Statistics 1995Q1 - 2004Q4
Multiple R 0.023425
R Square 0.000549
Adjusted R Square -0.02575
Standard Error 0.066184
Observations 40

ANOVA
df SS MS F ignificance F

Regression 1 9.14E-05 9.14E-05 0.020863 0.885917
Residual 38 0.166452 0.00438
Total 39 0.166543

Coefficientstandard Erro t Stat P-value Lower 95%Upper 95%Lower 95.0%Upper 95.0%
Intercept 8.259762 0.254767 32.4208 2.68E-29 7.744013 8.775512 7.744013 8.775512
X Variable 1 -0.02493 0.172593 -0.14444 0.885917 -0.37433 0.324468 -0.37433 0.324468

Table A1 (revised)

 7 

 8 

Using real data, as Dr. Clifton should have (as he even suggested in his own 9 

footnote 17), the elasticity of commercial checks processed by the Fed with respect to 10 

First-Class extra-ounce rates from 1995 through 2004 was found to be -0.025.  This 11 

estimate has a standard error of 0.173 and a t-statistic of -0.14.  In fact, this equation 12 

has an adjusted-R2 of −0.026.  You would do a better job of explaining commercial 13 

check volumes processed by the Fed over this ten-year period by simply assuming that 14 

these volumes were the same for every one of those 40 quarters.  Which, of course, is 15 

consistent with the lack of any intuitive appeal of the idea that the volume of commercial 16 

checks processed by the Fed is affected by First-Class extra-ounce rates. 17 
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C. Dr. Clifton’s Analysis of Forecast Errors Associated with Past Rate Cases 1 

is Problematic and Does Not Support His Conclusions 2 
 3 
In section V.E. of Dr. Clifton’s testimony, starting on page 39, he attempts to show 4 

that “actual FCLM volumes versus predicted volumes using witness Thress’ models 5 

suggest his elasticities are too low.”  In this section, Dr. Clifton looks at “differences 6 

between volume forecasts within a rate case and actual volumes that unfold after rates” 7 

and attempts to draw conclusions about the true own-price elasticity of First-Class 8 

single-piece letters based on this analysis. 9 

Based on Dr. Clifton’s responses to written interrogatories which sought to better 10 

understand what Dr. Clifton did here, it appears that Dr. Clifton looked at a single rate 11 

case, R2000-1, and, based on the difference between actual and forecasted volumes 12 

during the test year in that case (GFY 2001), estimated what the own-price elasticity 13 

would have to have been in order for the after-rates volume forecast to have been 14 

correct.  In other words, Dr. Clifton assumed that the R2000-1 after-rates volume 15 

forecast was exactly correct in its estimate of the impact of all non-price factors on First-16 

Class single-piece letters volume: the economy, trends, the Internet, etc., erring only in 17 

what the true own-price elasticity of First-Class single-piece letters was.  Based on this 18 

curious analysis, Dr. Clifton estimated an own-price elasticity for First-Class single-piece 19 

letters “close to 3.”  As Dr. Clifton himself concludes in his response to USPS/GCA-T1-20 

78(a), “this approach does not make any economic sense as the elasticity is obviously 21 

not positive.” 22 

In fact, if one looks at how well my First-Class single-piece letters equation explains 23 

volume around rate cases, one finds quite readily that there is no tendency for the 24 

model to perform worse around rate cases, nor is any bias apparent either around rate 25 

cases or elsewhere. 26 

In my direct testimony, USPS-T-7, I showed the estimated impact of the factors 27 

which affect First-Class single-piece letters volume for each year since 1995.  This was 28 
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presented in Table 12 on page 59 of my direct testimony in this case.  This table is 1 

reprinted below. 2 

Over the past ten years, 1995 – 2005, “Other Factors” which are not explained by 3 

my econometric demand equation explained a change in First-Class single-piece letters 4 

volume of 0.26 percent.  To put this number in context, total First-Class single-piece 5 

letters volume declined by 18.96 percent over this same time period.  Focusing on the 6 

“Other Factors” not explained by my econometric model (the next-to-last column of 7 

Table 12), there is clearly no trend with five positive and five negative forecast errors, 8 

ranging in absolute value between 0.03 percent and 1.70 percent.  In fact, the smallest 9 

forecast error (in absolute value), 0.03 percent, is found in the most recent year, 2005, 10 

while the largest forecast error (in absolute value), 1.70 percent, is found in the most 11 

distant year shown in Table 12, 1996. 12 

In Table 12, there are four years in which the nominal price of First-Class single-13 

piece letters is not modeled to have affected First-Class single-piece letters volume – 14 

1997, 1998, 2004, and 2005.  For these four years, non-econometric other factors 15 

explained an average change in First-Class single-piece letters volume of -0.39 percent.  16 

For the six years for which the nominal price of First-Class single-piece letters was 17 

modeled to have impacted First-Class single-piece letters volume, the average change 18 

explained by non-econometric other factors was +0.30 percent. 19 

There is simply no evidence to suggest that my econometric demand equation is the 20 

least bit problematic in terms of explaining First-Class single-piece letters volume either 21 

around rate cases or at any other time. 22 
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 Table 12 (from USPS-T-7) 
 Estimated Impact of Factors Affecting Single-Piece First-Class Letters Volume, 1995 – 2009 
    Postal Prices  Other Factors Total Change 
 Population Employment Internet Own-Price WS Discount Inflation Econometric Other in Volume 

1996 1.13% 1.07% -3.88% -0.67% 0.20% 0.56% 0.60% 1.70% 0.60% 
1997 1.20% 1.22% -3.56% 0.00% 2.66% 0.57% -0.50% -0.26% 1.22% 
1998 1.16% 1.27% -3.10% 0.00% 0.00% 0.31% 0.44% -1.05% -1.04% 
1999 1.18% 1.13% -4.16% -0.14% -0.28% 0.34% 0.38% 0.69% -0.97% 
2000 1.36% 1.08% -4.78% -0.15% -0.16% 0.74% 0.46% -0.39% -1.95% 
2001 1.21% 0.52% -4.17% -0.21% -0.13% 0.65% -0.73% 0.21% -2.72% 
2002 1.29% -0.67% -3.65% -0.52% -0.07% 0.41% 0.84% -0.92% -3.32% 
2003 1.29% -0.35% -5.61% -1.17% -0.62% 0.54% -0.07% 0.54% -5.47% 
2004 1.18% 0.21% -6.27% 0.00% 0.00% 0.62% 1.69% -0.26% -3.00% 
2005 1.16% 0.76% -5.99% 0.00% 0.00% 0.78% -0.58% 0.03% -3.95% 

          
1995 - 2005          

Total 12.84% 6.39% -37.05% -2.82% 1.57% 5.66% 2.55% 0.26% -18.96% 
Avg per Year 1.22% 0.62% -4.52% -0.29% 0.16% 0.55% 0.25% 0.03% -2.08% 

          
2002 - 2005          

Total 3.67% 0.62% -16.83% -1.17% -0.62% 1.96% 1.04% 0.32% -11.93% 
Avg per Year 1.21% 0.21% -5.96% -0.39% -0.21% 0.65% 0.34% 0.11% -4.15% 

          
Before-Rates Volume Forecast        

2006 1.16% 0.67% -6.29% -0.56% -0.40% 0.81% 0.07% 0.13% -4.53% 
2007 1.08% 0.68% -6.10% -0.41% -0.15% 0.48% -0.35% 0.00% -4.85% 
2008 1.07% 0.65% -6.15% 0.00% 0.00% 0.54% 0.91% 0.00% -3.15% 
2009 1.05% 0.63% -6.25% 0.00% 0.00% 0.60% -0.30% 0.00% -4.39% 

          
2005 - 2008          

Total 3.35% 2.01% -17.42% -0.97% -0.56% 1.85% 0.63% 0.13% -12.02% 
Avg per Year 1.11% 0.66% -6.18% -0.33% -0.19% 0.61% 0.21% 0.04% -4.18% 
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III. Dr. Clifton’s Own-Price Elasticity Estimate for First-Class Single-Piece Letters 1 

is Fatally Flawed 2 
 3 

The stated purpose of Dr. Clifton’s testimony was “to develop and introduce better 4 

and more accurate estimates of the own price elasticity of demand for First Class single 5 

piece letters than those provided by USPS witness Thomas Thress in this case in 6 

USPS-T7.” 7 

Dr. Clifton has done no such thing.  Instead, he has developed a First-Class single-8 

piece letters equation that is inconsistent with basic economic theory, exhibits serious 9 

econometric shortcomings, and is clearly inferior to the First-Class single-piece letters 10 

demand equation which I present in my testimony. 11 

A. Dr. Clifton’s First-Class Single-Piece Letters Equation Produces a Perverse 12 
Forecast of First-Class Single-Piece Letters Volume Under Dr. Clifton’s 13 
Own Rate Proposal in This Case 14 

 15 
  1. An Economic Equation Should Make Economic Sense 16 

 “It is universally recognized in economics that a sound econometric model is one for 17 

which the investigator has spent a great deal of time developing the theoretical 18 

underpinnings of the model.”  So says Dr. Clifton on page 42 of his testimony at lines 7 19 

– 9.  As I explained in Library Reference LR-L-65, one key way in which “the theoretical 20 

underpinnings of a model” are important in developing an econometric model is the 21 

“general rule [that] there is a definite expectation regarding the sign of the coefficient on 22 

a variable when it is investigated as a candidate explanatory variable” (page 65-128).  It 23 

is generally not good econometric (or economic) practice to include a variable in an 24 

econometric equation regardless of its coefficient and try to think of an ex post rationale 25 

for the final coefficient.  Dr. Clifton put this nicely during his oral cross-examination, “The 26 

equations and the results need to make good economic sense.” (Tr. 29/9973, ll. 6 – 7) 27 

 One of the variables which I include in my First-Class single-piece letters demand 28 

equation is the average First-Class worksharing discount.  My rationale for including this 29 

variable is explained on page 53 of my direct testimony in this case: 30 
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“Shifts between First-Class single-piece and workshared letters due to changes 1 
in price are modeled through the inclusion of the average First-Class worksharing 2 
letters discount in the demand equations for both single-piece and workshared 3 
letters.  The same is true of single-piece and workshared cards as well.  The 4 
discount is used in these cases, rather than the price, to reflect the nature of the 5 
decision being made by mailers, which is whether to workshare or not, as 6 
opposed to a decision of whether to send the mail or not. 7 
 8 
Holding all other factors constant, the total volume leaving First-Class single-9 
piece mail due solely to changes in worksharing discounts should be exactly 10 
equal to the volume entering First-Class workshared mail.” 11 
 12 

 Based on this, my clear expectation is that I would expect an increase in the average 13 

First-Class worksharing discount to lead to a decline in First-Class single-piece letters 14 

volume as mail migrates from single piece to workshared, and I would expect a 15 

decrease in the average First-Class worksharing discount to lead to an increase in First-16 

Class single-piece letters volume as mailers reconsider their decision to workshare.  In 17 

other words, I would expect the coefficient on the average First-Class worksharing 18 

discount to be negative in the First-Class single-piece letters equation (and positive in 19 

the First-Class workshared letters equation). 20 

2. The Negative Discount Elasticity in My First-Class Single-Piece 21 
Letters Equation is Appropriate 22 

 23 
 Dr. Clifton does not share my expectation with respect to the sign of the coefficient 24 

on the average First-Class worksharing discount.  In his response to USPS/GCA-T1-84, 25 

he stated his opinion on this subject quite clearly: 26 

“The negative sign restriction in Mr. Thress’ worksharing variable in the single 27 
piece demand equation is an untested presumption on his part that there is still 28 
substantial ‘conversion’ of single piece mail to presort, as there clearly was many 29 
years ago when presort discounts were first instituted. It is an incorrect 30 
presumption today and has been for several years. There is little if any remaining 31 
conversion letter mail.” (emphasis in original) 32 
 33 

In fact, there is considerable evidence to suggest that Dr. Clifton is mistaken and 34 

that conversion from First-Class single-piece to workshared mail is continuing and is 35 

likely to continue in the future. 36 
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The ABA has available on its website two reports entitled “Postal Operations Survey 1 

Report”: “Postal Operations Survey Report”, October 2006, available at 2 

http://www.aba.com/NR/rdonlyres/3E6C9E0B-59BF-45FC-A089-3 

082E0ECF51A0/44924/2006PostalOperationsSurveyReport1.pdf, and “Postal 4 

Operations Survey Report - 2000”, June, 2000, updated September, 2006, available at 5 

http://www.aba.com//aba/pdf/ss_postal2000.pdf. 6 

The first of these provides data on mail usage by banks in 1999.  The second 7 

provides data on mail usage by banks in 2005.  As shown in Figure 5 on page 8 of each 8 

of these reports, the percentage of First-Class Mail sent by banks that was sent at 9 

single-piece rates declined from 21 percent in 1999 to 11.8 percent in 2005.5  This could 10 

be consistent with the idea that conversion from single-piece to workshared mail 11 

continued over this time period. 12 

Looking to the future, Table 20 of the 2006 Postal Operations Survey Report (page 13 

26) shows banks’ responses to questions regarding “Postage Expense Control or 14 

Reduction Programs.”  Of the banks surveyed with assets between 100 million and 50 15 

billion dollars, between 12.8 percent and 19.0 percent6 indicate that they have plans to 16 

“Purchase or lease software and/or hardware” in order to begin presorting and/or pre-17 

barcoding their mail within the next one to five years, and between 6.8 percent and 15.5 18 

percent indicate that they have plans to “Outsource” their mail to be presorted and/or 19 

pre-barcoded.  It seems reasonable to conclude from this that some banks intend to 20 

continue to convert mail from First-Class single-piece to workshared rates throughout 21 

the time period being considered in this rate case. 22 

                     
5 The ABA’s 2000 report was revised subsequent to Dr. Clifton’s response to USPS/GCA-T1-52, where he 
reported that 66 percent of mail sent by banks was sent as First-Class single-piece rates.  This 66 percent 
figure is the unweighted average percentage of mail sent single-piece by the average respondent to the 
ABA survey that did not take account of differences in the volume of mail sent by individual respondents.  
The correct 21 percent figure is the percentage of all mail sent by respondents that was sent at First-
Class single-piece rates.  See Dr. Clifton’s responses to DMA/GCA-T1-10 and DMA/GCA-T1-12. 
 
6 The ABA report presents separate results for banks with 100 – 299 million, 300 – 999 million, and 1,000 
– 9,999 million dollars in assets. 
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Table A2-20 of the 2005 Household Diary Study shows the total percentage of First-1 

Class Mail received by households which is presorted for various industries.  Of the 24 2 

industries shown, the percent sent presort was greater in 2005 than in 2004 for 17 3 

(70.8%) of them.  Overall, the percentage of total mail sent by non-households to 4 

households that was presorted increased from 67.2 percent in 2004 to 69.1 percent in 5 

2005.  This also could suggest that conversion from First-Class single-piece to 6 

workshared mail is continuing. 7 

Dr. Clifton himself, perhaps inadvertently, also provided some evidence that at least 8 

implies that continued conversion of First-Class Mail from single-piece to workshared is 9 

possible.  In his response to DMA/GCA-T1-11, he indicates “that presort bureaus do not 10 

locate and operate in rural areas but mainly in large metropolitan areas or their suburbs 11 

as well as other cities.”  What this means is that, in Dr. Clifton’s opinion, areas of the 12 

country remain which are un-served by presort bureaus.  Clearly, then, such areas 13 

represent possible sources of “conversion” mail from single-piece to workshared should 14 

presort bureaus decide to expand into these areas.  This is at least suggestive of the 15 

idea that the volume of “conversion” mail is likely to still be affected by the relative 16 

prices of First-Class single-piece and workshared mail.  My First-Class single-piece 17 

letters equation is consistent with this idea.  Dr. Clifton’s is not. 18 

  3. Dr. Clifton’s First-Class Single-Piece Letters Equation Does Not Make 19 
Economic Sense 20 

 21 
In Dr. Clifton’s First-Class single-piece letters equation, the average First-Class 22 

worksharing discount enters his equation with a positive coefficient.  Dr. Clifton explains 23 

his rationale for the positive coefficient on the First-Class worksharing discount in his 24 

single-piece letters equation in his response to USPS/GCA-T1-84 by means of 25 

example. 26 

“There is now considerably more worksharing mail volume in First Class than 27 
single piece volume. Suppose a credit card company, incentivized by an increase 28 
in a worksharing discount, sends one or more advertising letters by First Class or 29 
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Standard Mail asking a potential customer to sign up for its credit card. When a 1 
potential customer signs up, several things happen in the First Class mailstream 2 
volume. To begin with, a welcome letter and the new plastic card will be sent at 3 
First Class workshared rates. The cardholder then begins using the card and a 4 
monthly bill becomes generated and is also sent at First Class workshared rates. 5 
All of this extra volume in workshared mail is not the result of conversion from 6 
single piece, but the result of the propensity of businesses to want to grow their 7 
companies, aided in this example by a greater worksharing discount initially. 8 
 9 
Consistent with my econometric analysis and the specification of my single piece 10 
demand equation, deepening worksharing discounts now generate greater single 11 
piece volume, not less as in witness Thress’ demand equation. For each monthly 12 
credit card billing statement sent, a payment must be made and most of these 13 
will be made by single piece mail. The extra workshared bills generate more 14 
single piece volume, not less in this cycle of growth in credit card customers. In 15 
this real world example which typifies a substantial amount of letter volume 16 
increases, there is no conversion of single-piece letter mail to workshared letter 17 
mail, and accordingly no negative sign associated with the worksharing 18 
coefficient in the single piece demand equation.” 19 
 20 

 There is a flaw in Dr. Clifton’s logic here.  His example is premised on mailers of 21 

First-Class workshared letters being “incentivized by an increase in a worksharing 22 

discount.”  But, in the absence of “conversion of single-piece letters mail to workshared 23 

letter mail,” it is not the worksharing discount that would “incentivize” mailers, but the 24 

price of First-Class workshared letters.  Although Dr. Clifton’s example here appears 25 

plausible in the case where the worksharing discount increases due to a decrease in the 26 

price of First-Class worksharing letters, it does not make sense in the case where the 27 

worksharing discount increases because of an increase in the price of First-Class 28 

single-piece letters. 29 

 If the price of First-Class single-piece letters (and only single-piece letters) 30 

increases, then First-Class single-piece letters volume should decline.  Some of that 31 

declining volume is lost to the Postal Service and some of it may convert to First-Class 32 

workshared letters, as indicated by my estimated negative own-price and negative 33 

discount elasticities.  Similarly, if the price of First-Class single-piece letters (and only 34 
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single-piece letters) decreases, then First-Class single-piece letters volume should 1 

increase. 2 

 The positive discount elasticity in Dr. Clifton’s First-Class single-piece letters 3 

equation says that an increase in the First-Class single-piece letters price, holding First-4 

Class worksharing prices constant, will lead to an increase in First-Class single-piece 5 

letters volume in response to the resulting increase in the average First-Class 6 

worksharing discount.  This makes no economic sense at all.  7 

4. Dr. Clifton’s First-Class Single-Piece Letters Equation Would Predict 8 
that a Decrease in the Price of Single-Piece Letters, Holding Other 9 
Things Constant, Will Lead to a Decrease in First-Class Single-Piece 10 
Letters Volume 11 

 12 
In his testimony, on page 59, starting at line 16, Dr. Clifton “propose[s] that the 13 

Commission … reduce the rate increase on First Class single piece letters from 42 to 41 14 

cents.”  Later on the same page, he explicitly states that, with respect to First-Class 15 

worksharing mail, “I do not propose any change in those rates from what USPS has 16 

proposed.”  Clearly, the impact of such a proposal would be to lower the First-Class 17 

single-piece letters price by approximately one cent and to also lower the average First-18 

Class worksharing discount by approximately one cent relative to the Postal Service’s 19 

proposed rates.7 20 

His purpose in making this proposal is stated starting at line 14 on page 55: “Why 21 

should the efforts to keep First-Class letter mail in the system by competing 22 

aggressively on price be limited to worksharing letters alone? It is an irrational focus 23 

because the more single piece volume that is lost to the system from competing 24 

substitutes, the higher the institutional cost burden on both First Class workshared and 25 

Standard A Regular mail becomes.”  Clearly, Dr. Clifton’s intention here is to increase 26 
                     
7 Dr. Clifton indicated during oral cross-examination that it was “not [his] intention” to change the Postal 
Service’s rate proposals for First-Class single-piece flats or parcels. (Tr. 29/9961, l. 3)  Given that he 
proposes no changes in these rates, the average rate decrease for First-Class single-piece letters, flats, 
and IPPs will be slightly less than one cent.  In addition, the average worksharing discount for workshared 
flats and parcels would remain unchanged under Dr. Clifton’s proposal. 
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the volume of First-Class single-piece letters, thereby, among other things, alleviating 1 

the “institutional cost burden” on all mail. 2 

Yet, because of the positive coefficient on the average First-Class worksharing 3 

discount, in his response to USPS/GCA-T1-95, Dr. Clifton concedes that his model 4 

would predict the following: “The combined impact of a one-cent simultaneous decrease 5 

in the single-piece price and the worksharing discount is a decline in the single-piece 6 

volume.” 7 

By Dr. Clifton’s own words, based on his First-Class single-piece letters equation, 8 

his rate proposal in this case, which is a one-cent simultaneous decrease in the single-9 

piece price and the worksharing discount, as compared to the Postal Service’s 10 

proposed rates, will result in “a decline in the single-piece volume.”  Clearly, such a 11 

result makes no sense and any model which produces such a result must be seriously, 12 

indeed fatally, flawed. 13 

B. Dr. Clifton’s Single-Piece Letters Equation Has Serious Econometric 14 
Problems  15 

 16 
The fact that Dr. Clifton’s model predicts that First-Class single-piece letters volume 17 

will decrease in response to his proposal to lower First-Class single-piece letters rates is 18 

more than enough to render his equation unusable in this proceeding.  Yet, his First-19 

Class single-piece letters equation is also beset with three serious econometric 20 

problems as well. 21 

1. Dr. Clifton’s Autocorrelation Correction Methodology is 22 
Inappropriate 23 

 24 
 Dr. Clifton corrects for autocorrelation in his First-Class single-piece letters equation 25 

by adding First-Class single-piece letters volume lagged two quarters as an explanatory 26 

variable in his single-piece letters equation. 27 
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 The Greeting Card Association’s econometric expert, Dr. Harry Kelejian, was asked 1 

on the stand if he would correct for autocorrelation in this way.  He responded, “No.  2 

That’s a specification problem.”  (Tr. 24/8782, ll. 6-7)8 3 

 Dr. William Greene in Econometric Analysis, third edition, says on page 586, “If the 4 

regression contains any lagged values of the dependent variable, least squares will no 5 

longer be unbiased or consistent.”  In USPS/GCA-T1-61(d), Dr. Clifton was asked 6 

whether this suggested that his elasticity estimates were “therefore biased and 7 

inconsistent.” 8 

 Dr. Clifton responded as follows: “What this section says is that if one has a model 9 

with the lag dependent variable (Yt = Yt-1 + εt) and its residuals are correlated (εt = ρεt-1 + 10 

ut) then using OLS leads to inconsistent and biased results. Otherwise, if the error terms 11 

are not correlated, then, OLS is fine.”  He then proceeded to show “Q-statistics” which 12 

purported to show that his residuals “are not autocorrelated” (emphasis in original). 13 

 Unfortunately for Dr. Clifton, if his residuals were autocorrelated, then, because, as 14 

Dr. Greene explained, OLS would produce biased and inconsistent results, the results 15 

of usual test statistics, such as “Q-statistics” would not be valid.  Hence, the fact that Dr. 16 

Clifton’s Q-statistics fail to indicate autocorrelation could be for either of two reasons, (1) 17 

because his residuals truly lacked autocorrelation, or (2) because his inclusion of the 18 

lagged dependent variable as an explanatory variable rendered his elasticity estimates 19 

biased and inconsistent, thereby rendering the Q-statistic test unreliable. 20 

2. Dr. Clifton’s Choice of a Linear Specification is Not Correct 21 

 The principal difference between Dr. Clifton’s demand equation for First-Class 22 

single-piece letters and the demand equation presented in my testimony is that Dr. 23 

Clifton chose to use a linear specification – what he calls a VES (Variable Elasticity of 24 

Substitution) specification.  He does so because he believes the constant-elasticity 25 

                     
8 Dr. Clifton uses the same incorrect method to correct for autocorrelation in his Standard Regular 
equation which he presents in Table A-9 of his testimony. 



 USPS-RT-2 
45 

 
(CES) specification used by me is “highly restrictive” (emphasis in original, p. 45, l. 21).  1 

His view that a VES specification is superior to a CES specification because of this is 2 

problematic for two important reasons. 3 

a. A VES Specification is Not Less Restrictive Than a CES 4 
Specification 5 

 6 
 First, strictly speaking, a CES specification is only as “restrictive” as a researcher 7 

designs it to be.  On page 8, at lines 3 – 8, Dr. Clifton explains the “restrictive” nature of 8 

the CES specification: “Constrained CES model specifications exclude the very … 9 

demand assumption that seems central to the direct study of emerging competitive 10 

substitutes, namely that the changing scope and intensity of competition from 11 

substitutes does and should impact the price elasticity of market demand curves.”  But a 12 

researcher who truly believes that elasticities have changed because of “competition 13 

from substitutes” can easily incorporate such beliefs within a CES framework.  In fact, I 14 

did this myself with respect to Priority Mail and competition from FedEx Ground in my 15 

Direct Testimony in this very case (USPS-T-7, pp. 161 – 162). 16 

 Second, and perhaps more importantly, a VES specification is equally “restrictive.”  17 

The “restriction” on elasticity within a CES specification is that the elasticity with respect 18 

to variable x is exactly equal to bx, the coefficient on x.  Using a VES specification, the 19 

elasticity of volume v with respect to variable x is exactly equal to bx•(x/v).  This is still a 20 

fixed restriction; all that is different is that the restriction is not constant, but is instead a 21 

strict function of x and v as well. 22 

 In other words, a VES specification only indirectly “impact[s] the price elasticity” 23 

because of the “changing scope and intensity of competition from substitutes,” to the 24 

extent that the “changing scope and intensity of competition from substitutes” affect 25 

volume. 26 

 USPS/GCA-T1-46 pointed out the extent to which Dr. Clifton’s VES specification 27 

does not, in fact, explicitly capture the way in which “the changing scope and intensity of 28 
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competition from substitutes does and should impact the price elasticity.”  As Dr. Clifton 1 

confirmed in his responses to USPS/GCA-T1-46(a-b), the estimated own-price elasticity 2 

in 1983 from his model is -0.428 and in 1995 is -0.425.  When asked whether he 3 

believed “that the availability and strength of competing substitutes for First-Class 4 

single-piece mail was greater in 1995 than in 1983” in USPS/GCA-T1-46(c), Dr. Clifton 5 

responded that he “did not investigate, and had no reason to investigate, the period 6 

between 1983 and 1990.” 7 

 In Table 11 on page 52 of my Direct Testimony in this case, I showed that my best 8 

estimate is that more than 10 billion pieces of First-Class single-piece mail were 9 

diverted cumulatively through 1995, up from zero diversion in 1983.  (To give some 10 

perspective, the cumulative change in my econometric estimate of electronic diversion 11 

from 1983 to 1995 is comparable to my econometric estimate of additional electronic 12 

diversion of First-Class single-piece letters from 2001 to 2005.)  Despite this dramatic 13 

growth in “the availability and strength of competing substitutes for First-Class single-14 

piece mail” from 1983 to 1995, Dr. Clifton’s model shows no change in the own-price 15 

elasticity of First-Class single-piece letters over this time period, simply because the 16 

ratio of the price and volume of First-Class single-piece letters was approximately the 17 

same in these two years. 18 

 Another example of how a VES specification restricts elasticities in ways which may 19 

be inappropriate is Dr. Clifton’s Standard Regular equation.  Here, because Standard 20 

Regular mail volume has grown in recent years while the real price of Standard Regular 21 

mail has not increased, a VES specification yields a declining own-price elasticity for 22 

Standard Regular mail in recent years.  In his response to NAA/GCA-T1-3, Dr. Clifton 23 

defends this result as follows: 24 

“My impression is that advertising on the Internet has not been a particular 25 
success, and that would be a very close substitute for mail advertising. Internet 26 
selling having been tried but found wanting, possibly the recent growth of 27 
marketing mail is a direct result of advertisers redirecting resources from the 28 
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Internet and back toward the tried and true method of Standard Mail. And 1 
perhaps that shift has also demonstrated higher than previously recognized value 2 
of Standard A Regular mail, as also reflected in its falling elasticity.” 3 
 4 

 In his defense, Dr. Clifton prefaced his response to the NAA by noting that he was 5 

“not an expert on Standard mail.”  Indeed, as could be seen in Table IV-20 on page 357 6 

of my Direct Testimony in this case, Internet advertising expenditures grew by more 7 

than 28 percent over the first three quarters of 2005 as compared with the same time 8 

period in 2004.  Internet’s share of total advertising expenditures for the first three 9 

quarters of 2005 was 4.3 percent, up from 2.5 percent in 2002.  Clearly, the Internet is a 10 

significant and growing advertising medium.  Yet, apparently Dr. Clifton has no problem 11 

with asserting that Standard Regular mail “has exhibited a declining elasticity” despite 12 

“the changing availability and strength of competing substitutes.” 13 

b. Dr. Clifton’s Linear Specification is Inappropriate Econometrically 14 

 Dr. Clifton criticizes the constant-elasticity model used in my testimony by asserting 15 

that “[t]he constant-elasticity-of-substitution or ‘CES’ specification of witness Thress’ 16 

estimated single piece demand equation is not a conclusion of empirical research” (p. 17 

46, ll. 6-8).  Of course, neither is his imposition of a VES specification “a conclusion of 18 

empirical research.”  As he himself states on page 48, “there is no reason to believe that 19 

real world curves are linear.” 20 

 In fact, however, the question of whether or not a linear equation specification is 21 

appropriate is a hypothesis which can be tested using formal statistical procedures.  22 

The GCA’s econometric expert witness, Dr. Harry Kelejian, during oral cross-23 

examination, was asked how he would test whether a linear or a log-log specification 24 

was more appropriate.  Dr. Kelejian explained his suggested test procedure as follows: 25 

“If you pick one model, for argument’s sake, Model 1, and then say, “But you 26 
know, Model 2 might be it,” then there is a J test for that.  You could test for this 27 
by getting the calculated value of V from Model 2, putting it into Model 1, and see 28 
if its coefficient is statistical[ly] significant.  That’s one thing I would do.” (Tr. 29 
24/8785, ll. 6-12) 30 
 31 
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 At Dr. Kelejian’s suggestion, I ran such a test.9  The null hypothesis is Dr. Clifton’s 1 

assumption that the demand for First-Class single-piece letters is linear.  The alternate 2 

hypothesis is that the demand for First-Class single-piece letters instead follows my 3 

specification, that is, a log-log specification10.  Formally, we have this. 4 

     H0: y = Xβ + ε 5 
     H1: ln(y) = ln(X)µ + ε 6 
 7 
Where ln(X) is shorthand for a matrix where column i is equal to ln(xi). 8 

 The test for H1 as an alternative to H0 is to add the term [ln(X)µ – ln(Xβ)], i.e., the 9 

difference between the two fitted values (in logs), as an explanatory variable in the H0 10 

equation and test its significance. 11 

 The test statistic, which follows a standard normal distribution, has a value of 3.573.  12 

This is far above the critical value of 1.645 for a 95 percent confidence level11 and is, in 13 

fact, significant at greater than a 99 percent confidence level.  Therefore, we find in 14 

favor of the alternate hypothesis and reject Dr. Clifton’s use of a linear specification as 15 

inappropriate.12 16 

3. Dr. Clifton Errs in Failing to Adjust His Internet Variable Via a Box-17 
Cox or Other Non-Linear Transformation 18 

 19 
According to Dr. Clifton, the largest single source of the difference between my First-20 

Class single-piece letters own-price elasticity of -0.184 and Dr. Clifton’s erroneous 21 

                     
9 The details of this test are taken from Econometric Analysis, 3rd edition, by William Greene, pp. 460 – 
461. 
 

10 For this initial test, a pure log-log specification is considered as the alternate hypothesis.  The issue of 
whether a Box-Cox transformation of the Internet variable was appropriate is evaluated as a separate test 
hypothesis. 
  
11 The expected coefficient on the test variable under the alternate hypothesis is positive, so the J-test in 
this case is a one-sided test.  See, for example, “Nonnested Linear Model Selection Revisited,” by 
Mitchell Watnik, Wesley Johnson, and Edward J. Bedrick, Communications in Statistics: Theory and 
Methods, 30 no. 1 (2001), pp. 1-20. 
 
12 Dr. Clifton’s Standard Regular equation, which he presents in Table A-9 in Appendix A of his testimony, 
also fails a J-test for the appropriateness of the linear (VES) specification.  In the case of Standard 
Regular, the test statistic has a value of 5.012, so that one can easily reject the null hypothesis that Dr. 
Clifton’s linear specification is appropriate at well more than a 99 percent confidence level. 
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estimate is the Box-Cox transformation which I apply to the Internet variable, 1 

consumption expenditures on Internet Service Providers.  On page 50 (lines 19 – 20), 2 

Dr. Clifton indicates that he found that “74% of the difference [in our own-price elasticity 3 

estimates] is explained by Thress’ use of his so-called “Box–Cox” transformation.” 4 

Dr. Clifton dismisses my use of the Box-Cox transformation as “arbitrary” and argues 5 

that it was not necessary for him to investigate whether the Internet variable should 6 

enter his equation in non-linear form because “there is a reasonable justification to enter 7 

the ISP variable as a simple linear form” (Response to USPS/GCA-T1-33(d)). 8 

While Dr. Clifton is correct that it may be “reasonable” to enter the ISP variable in a 9 

simple linear form, this is nevertheless a testable hypothesis.  That is, one can introduce 10 

a Box-Cox transformation of ISP within Dr. Clifton’s First-Class single-piece letters 11 

equation and test whether the Box-Cox coefficient, λ, is significantly different from one. 12 

I performed this test two ways.  First, I introduced a traditional Box-Cox 13 

transformation.  That is, I estimated the following equation: 14 

Vt = a + bI•[(ISPλ-1)/λ] + bP•(Price) + … + et 15 

Second, I introduced the non-linear specification which I used in this case.  That is, I 16 

simply raised the Internet variable to a coefficient: 17 

Vt = a + bI•(ISP)λ + bP•(Price) + … + et 18 

 Both equations were estimated via nonlinear least squares using EViews 5.1, the 19 

same methodology by which I estimated the Box-Cox coefficients presented in my direct 20 

testimony in this case.  Nonlinear estimation requires one to select initial values for the 21 

coefficients to be estimated.  In some cases, the final results can be sensitive to these 22 

initial values.  For the purposes of estimating these equations, I set the initial values for 23 

all of the coefficients except for λ equal to the values which Dr. Clifton obtained.  I then 24 

set the initial value for λ equal to 0.5.  This is the initial value which I used throughout 25 

my demand estimation to estimate the Box-Cox coefficients used in my direct testimony. 26 
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In the first equation above, the estimated value of λ is 0.496648 with a standard 1 

error of 0.078796.  This is 6.388 standard errors away from 1.  Hence, we can reject the 2 

null hypothesis that lambda is equal to one at virtually any significance level (well above 3 

99 percent).  For the second equation, the estimated value of λ is 0.496696 with a 4 

standard error of 0.077609, leaving this coefficient 6.400 standard errors from 1, again 5 

leading us to easily reject the null hypothesis. 6 

Hence, one is forced to the inevitable conclusion that Dr. Clifton is wrong to have not 7 

adjusted his Internet variable via a Box-Cox or other non-linear transformation. 8 

C. Dr. Clifton’s Single-Piece Letters Equation is Clearly Inferior to My Single-9 
Piece Letters Equation 10 

 11 
As shown above, Dr. Clifton’s First-Class single-piece letters equation is beset with a 12 

host of problems which render it entirely unusable for any purposes at all.  In contrast, 13 

my demand equation does not suffer from any of the problems found in Dr. Clifton’s 14 

equation and is highly reliable for rate case purposes. 15 

1. Dr. Kelejian’s Critiques of My First-Class Single-Piece Letters 16 
Equation Do Not Significantly Affect My Results  17 

 18 
In addition to Dr. Clifton’s testimony in this case, the Greeting Card Association also 19 

sponsored the Direct Testimony of Harry Kelejian, GCA-T-5, the purpose of which was 20 

“to express [his] concerns” regarding the econometric procedures which I used to 21 

estimate the demand for First-Class single-piece letters.  Dr. Kelejian addressed four 22 

specific aspects of my econometric modeling procedure.  Each of these issues is 23 

considered in turn below. 24 

a. The Box-Cox Procedure 25 

 Dr. Kelejian raised two specific objections to my use of the Box-Cox procedure: that I 26 

should have estimated the Box-Cox coefficient, λ, simultaneous with all of the other 27 

parameters in my equation, most notably including the stochastic restriction on the 28 
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worksharing discount, D1_3WS, and that my specification was not a traditional “Box-1 

Cox” specification. 2 

i. Simultaneous Estimation of Lambda and Stochastic 3 
Restriction 4 

 5 
 In the demand equations presented in my direct testimony, for those equations for 6 

which a “Box-Cox” coefficient was estimated, including, of course, the First-Class 7 

single-piece letters equation, this coefficient, lambda, was estimated in a preliminary 8 

step prior to the estimation of certain other parameters, including stochastic restrictions, 9 

autocorrelation corrections, and Shiller smoothing parameters.  In the specific case of 10 

First-Class single-piece letters, only the first of these is an issue. 11 

 My First-Class single-piece letters equation includes the average First-Class 12 

worksharing discount (D1_3WS), the coefficient of which is stochastically constrained 13 

from the First-Class workshared letters equation.  In this case, I estimated the First-14 

Class single-piece letters equation in two steps.  First, I estimated lambda together with 15 

all of the other freely-estimated parameters, using a nonlinear least squares procedure.  16 

In this step, the restriction on D1_3WS was imposed as a fixed restriction.  In a second 17 

step, then, lambda is taken as given, and the other parameters are estimated.  In this 18 

step, the restriction on D1_3WS is imposed stochastically.  Because no significant 19 

autocorrelation is detected and the distribution of the price coefficients is acceptable at 20 

this stage, no further estimation is undertaken. 21 

 Dr. Kelejian explained the problems with doing my estimation in this way in detail in 22 

his response to USPS/GCA-10.  The marginal effect of taking the value of lambda (λ) as 23 

given in my final estimation stage that was identified by Dr. Kelejian “is that the 24 

estimated standard errors relating to the model parameter estimates would be incorrect 25 

unless the random nature of Xλ’ was explicitly considered.”  It is worth noting, however, 26 

that my elasticity estimates were not biased by this procedure, contrary to Dr. Clifton’s 27 
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repeated and mistaken assertion to the contrary.  As Dr. Kelejian explained in his 1 

response to USPS/GCA-10, 2 

“When I wrote my letter, which has since become direct testimony, I thought that 3 
there were two important marginal effects relating to the use of a variable such 4 
as Xλ as an ordinary regressor. One of these, I thought, was an inconsistency 5 
(intuitively, a bias) relating to the estimates of the model parameters. Upon 6 
further thought this is not the case. As my demonstration below indicates, under 7 
typical conditions an inconsistency would not be one of the marginal effects.” 8 
 9 

 The fact that the parameter estimates upon which I relied in this case were not 10 

biased is important.  Nevertheless, Dr. Kelejian’s concern here is not without merit.  11 

Hence, I re-estimated my First-Class single-piece letters equation with the stochastic 12 

restriction on D1_3WS in the nonlinear equation in which λ is estimated. 13 

 I did this as follows.  In a Generalized Least Squares framework, a stochastic 14 

restriction is introduced into the equation via Equation (III.5) on page 311 of my direct 15 

testimony in this case: 16 

      b* = (X’X + R’Ω-1R)-1(X’y + R’Ω-1r)      (Equation III.5) 17 

 This is mathematically equivalent to adding one additional row to each of the 18 

columns in the X and y matrices for each stochastic restriction and estimating b* using 19 

Ordinary Least Squares.  For the explanatory variables for which no stochastic 20 

restrictions are imposed, the value is set equal to zero in this row.  For the explanatory 21 

variable(s) to which the stochastic restrictions are applied (D1_3WS in this case), the 22 

value in this row is set equal to the following: 23 

s•(1/ω) 24 

where s is equal to the standard error of the least-squares regressor without the 25 

stochastic restriction, and ω is equal to the square root of the variance (i.e., the 26 

standard deviation) associated with the stochastic restriction (for a single stochastic 27 

restriction, the matrix Ω in Equation (III.5) is a one-by-one matrix, the only value of 28 

which is ω2).  The value in this row for the dependent variable, y, is then set equal to the 29 

following: 30 
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s•(1/ω)•r 1 

where r is the mean value of the stochastic restriction.13 2 

 What I did in this case was to add one additional “quarter” of data to the end of my 3 

sample period in this case with data defined as just described.  I then added that one 4 

quarter to the sample period over which I estimated my First-Class single-piece letters 5 

equation via nonlinear least squares. 6 

 Doing this I obtained the following estimated coefficients as compared to the results 7 

presented in my direct testimony (t-statistics in parentheses): 8 

 USPS-T-7 Simultaneous 
Lambda 0.122  (3.669) 0.123  (3.666) 
Discount Elasticity -0.096 (-9.634) -0.096 (-9.645) 
Own-Price Elasticity -0.184 (-2.354) -0.184 (-2.347) 
   

     ii. Box-Cox Specification 9 

 Dr. Kelejian also asserted that I did not correctly specify a Box-Cox transformation.  10 

Specifically, I modeled First-Class single-piece letters volume to fit the following 11 

equation: 12 

Ln(Vt) = a + bI(ISPt
λ) + bPLn(Pt) + ... + et 13 

 A correct Box-Cox transformation would involve fitting an equation of the following 14 

form: 15 

Ln(Vt) = a’ + b’[(ISPt
λ-1)/ λ] + bPLn(Pt) + ... + et 16 

 As Dr. Kelejian confirmed in his response to USPS/GCA-2, these two equations are 17 

mathematically equivalent when bI is constant.  In this case, however, the value of bI in 18 

my First-Class single-piece letters is not constant.  Hence, Dr. Kelejian was correct with 19 

respect to my R2006-1 First-Class single-piece letters equation that my equation 20 

differed from a traditional Box-Cox specification. 21 

                     
13 See, for example, The Theory and Practice of Econometrics, second edition, by George G. Judge, et 
al., 1985, pages 57 – 59.  For an extension of this to non-linear estimation, see “Mixed Estimation When 
the Model and/or Stochastic Restrictions are Nonlinear,” by Frank T. Denton, Quantitative Studies in 
Economics and Population Research Reports from McMaster University, 2000 – 01, no. 345. 
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 In his response to USPS/GCA-T1-56, Dr. Clifton provided a helpful reformulation of 1 

the traditional Box-Cox specification in light of the non-constancy of bI.  From page 2 of 2 

Dr. Clifton’s response to USPS/GCA-T1-56, the traditional Box-Cox equation shown 3 

above could be rewritten as follows: 4 

Ln(Vt) = [a’-(b’0/λ)] + [(b’0/λ)+(b’1/λ)•Trend+(b’2/λ)•T02Q4]•(ISPt
λ) +  5 

[(-b’1/λ)•Trend+(-b’2/λ)•T02Q4] 6 
bPLn(Pt) + ... + et 7 

 8 
 In effect, this is equivalent to my equation in this case except for the addition of two 9 

additional terms.  The two terms on the middle line of the above equation (-b’1/λ)•Trend 10 

and (-b’2/λ)•T02Q4 are not included in my First-Class single-piece letters equation in this 11 

case. 12 

 In the strict Box-Cox formulation, the coefficients on these two additional variables, 13 

Trend and T02Q4, are constrained to be equal to the negative of the coefficients on these 14 

terms interacted with the ISP variable.14  One could, however, generalize the above 15 

equation by allowing the coefficients on these two variables to be freely estimated.  That 16 

is, one could view a more generalized form of the Box-Cox specification as being equal 17 

to the following:15 18 

Ln(Vt) = [a’-(b’0/λ)] + [(b’0/λ)+(b’1/λ)•Trend+(b’2/λ)•T02Q4]•(ISPt
λ) +  19 

c1•Trend + c2•T02Q4 + bPLn(Pt) + ... + et 20 
 21 

 Reconfiguring the Box-Cox specification in this way, then, my demand equation can 22 

be viewed as equivalent to an alternate form of the Box-Cox specification where the 23 

coefficients on the two variables, Trend and T02Q4, are constrained to be equal to zero 24 
                     
14 Dr. Clifton, in his answer to USPS/GCA-T1-56 attempted to re-estimate my model using this re-
formulated equation.  In doing so, he failed to recognize this equality: that the coefficients on (Trend•ISPλ) 
and Trend are identical in absolute value (b’1/λ) but of opposite signs, and that the coefficients on 
(T02Q4•ISPλ) and T02Q4 are similarly identical in absolute value (b’2/λ) but of opposite signs. 
 
15 Dr. Clifton’s attempt to re-estimate my model in his response to USPS/GCA-T1-56 was not correct, 
even relaxing the restrictions on the coefficients associated with Trend and T02Q4 because he incorrectly 
imposed my stochastic restriction, which I apply to the First-Class worksharing discount, to T02Q4 due to a 
programming error.  Because of this, all of Dr. Clifton’s conclusions in USPS/GCA-T1-56, including the 
own-price elasticity which he presents, are invalid.  Specifically, each of the first three “observations” on 
page 4 of his response to USPS/GCA-T1-56 are simply manifestations of his failure to correctly estimate 
the equation he intended to estimate. 
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rather than being constrained based on the strict Box-Cox specification.  Looking at my 1 

equation in this way, the issue then becomes, is such a restriction appropriate? 2 

 To test this, one can simply freely estimate the coefficients on Trend and T02Q4 (c1 3 

and c2, respectively) and test whether they are significantly different from zero.  If these 4 

two coefficients are not significantly different from zero, then one could conclude that 5 

my equation is, in fact, a better model than a traditional Box-Cox specification. 6 

 Adding the variables Trend and T02Q4 to the demand equation which I presented in 7 

my testimony for First-Class single-piece letters and estimating all of the parameters, 8 

including lambda and the stochastic restriction simultaneously, I find that the t-statistics 9 

on the coefficients associated with these two variables are equal to -0.723 and 0.518, 10 

respectively.  Hence, neither of these coefficients is significant at any reasonable 11 

significance level.  An F-test of their joint significance (F−statistic equal to 0.735) is also 12 

insignificant well below the standard 95 percent significance level.16 13 

b. The Imposed Symmetric Condition 14 

 Dr. Kelejian’s second criticism of my First-Class single-piece letters equation was 15 

that he objected to the way in which the coefficient was estimated on the average First-16 

Class worksharing discount in the First-Class workshared letters equation.  This 17 

coefficient was introduced into the First-Class single-piece letters equation as a 18 

stochastic constraint.  Dr. Kelejian’s objection here arose from the fact that the average 19 

worksharing discount enters the First-Class workshared letters equation in the following 20 

form:  Ln(DWS) / (VWS / VSP), where DWS is the average worksharing discount, VWS is 21 

First-Class workshared letters volume and VSP is First-Class single-piece letters 22 

volume.17 23 

                     
16 Given an F-statistic of 0.735, the probability that these variables are jointly insignificant is approximately 
48.34%.  Typically, one would reject the null hypothesis (that these variables are insignificant) if the 
probability that these variables are jointly insignificant was less than 5%. 
 
17 The basis for this specification is shown in my Direct Testimony in this case at pages 53 to 56. 
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 Because this variable is a function of the volume of First-Class workshared letters, it 1 

cannot be entered directly onto the right-hand side of the First-Class workshared letters 2 

equation.  Instead, I replace this variable with an instrumental variable that takes the 3 

form: Ln(DWS) / (VWS / VSP)’, where (VWS / VSP)’ is fitted from a regression of Ln((VS
WS / 4 

VS
SP) (where the S indicates that these variables are seasonally adjusted before I run 5 

this regression) on a time trend, the trend squared, and a dummy variable for MC95-1. 6 

 Dr. Kelejian did not object to the use of an instrumental variable here, per se.  7 

Rather, he objected to my specific instrumental variable.  He argued that my 8 

instrumental variable may be inconsistent if the difference between the instrument and 9 

the true variable (Ln(DWS) / (VWS / VSP)) is not orthogonal to “all of the predetermined 10 

variables in the equation being considered.” 11 

 Dr. Kelejian explains what he would consider a “proper implementation of the 12 

instrumental variable procedure” on pages 10 and 11 of his testimony: “to regress z 13 

[Ln(DWS) / (VWS / VSP)] on the set of instruments and then obtain the calculated value of 14 

z.“  In his response to USPS/GCA-5(b), he expanded upon this, indicating that the 15 

regression of z should also include “all predetermined variables appearing in the 16 

model,” i.e., all of the explanatory variables from the First-Class workshared letters 17 

equation. 18 

To address Dr. Kelejian’s concerns here, I reconstructed a fitted value of Ln(DWS) / 19 

(VWS / VSP) to be used in the First-Class workshared letters equation.  This variable was 20 

set equal to the fitted values from a regression of Ln(DWS) / (VWS / VSP) on all of the 21 

explanatory variables in my First-Class workshared letters equation, as well as a time 22 

trend, trend squared, and the natural logarithm of the average First-Class worksharing 23 

discount, Ln(DWS).  To ensure the orthagonality of the residuals from this equation and 24 

the residuals from my First-Class workshared letters equation, I estimated this equation 25 

over the same sample period as I estimate my First-Class workshared letters equation, 26 

1991Q1 through 2005Q4.  27 
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The fitted values from this equation are then used in place of Ln(DWS) / (VWS / VSP) in 1 

the First-Class workshared letters equation.  The effect of this change on the discount 2 

elasticity which forms the basis of the stochastic restriction in my First-Class single-3 

piece letters equation is shown below.18  The numbers in parentheses here are the 4 

variances associated with this restriction. 5 

 USPS-T-7 Modified 
Discount Elasticity 0.098 (9.797x10-5) 0.085 (7.375x10-5) 
   

 Using the discount elasticity above, then, as a stochastic restriction in the First-Class 6 

single-piece letters equation, and estimating the stochastic restriction simultaneous with 7 

lambda and the other parameters yields the following estimated coefficients as 8 

compared to the results presented in my direct testimony (t-statistics in parentheses): 9 

 USPS-T-7 Modified 
Lambda 0.122  (3.669) 0.125  (3.713) 
Discount Elasticity -0.096 (-9.634) -0.083 (-9.702) 
Own-Price Elasticity -0.184 (-2.354) -0.198 (-2.546) 
   

c. The Autocorrelation Testing Procedure 10 

 Dr. Kelejian raised some concerns regarding autocorrelation, stating on page 13 of 11 

his testimony, at lines 17 – 21, “since the parameter λ in Thress's version of the Box-12 

Cox procedure was estimated prior to the full estimation of his model, and given the 13 

errors in the way he imposed the stochastic symmetry conditions, it is difficult to deduce 14 

just how to make proper inferences in terms of a model such as III.12.” 15 

 USPS/GCA-11(b) asked Dr. Kelejian to clarify whether he would have “any objection 16 

to the procedure which [I] used to test for and correct autocorrelation” if “the Box-Cox 17 

coefficient, λ, and the stochastic symmetry condition were introduced as [he] 18 

suggested”?  His response is quoted here in its entirety: 19 

“My objections would diminish, but not to zero. The reason for this is that I think 20 
the third quarter lag should also have been considered. Second, I might have 21 
accounted for an assumed pattern of autocorrelation by incorporating it directly 22 

                     
18 The restriction in the First-Class single-piece letters equation is equal to the negative of the discount 
elasticity from the First-Class workshared letters equation. 
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into the model and estimating its parameters along with the other model 1 
parameters.” 2 
 3 

 While Dr. Kelejian’s criticism of my treatment of autocorrelation was fairly limited in 4 

scope, Dr. Clifton offered a much more pointed critique of my technique for identifying 5 

and correcting autocorrelation.  In his response to USPS/GCA-T1-44(b), Dr. Clifton 6 

stated that my “econometric program is incapable of dealing with the autocorrelation 7 

problems.” 8 

 In USPS/GCA-T1-61, Dr. Clifton was asked to clarify what he meant in his response 9 

to USPS/GCA-T1-44(b).  The text of USPS/GCA-T1-61(b) made explicitly clear that my 10 

standard for identifying autocorrelation which required correction was a “95 percent 11 

confidence level.”  Also, as was quite apparent to Dr. Kelejian, my autocorrelation tests 12 

were used to investigate possible autocorrelation at one, two, and four lags. 13 

 Dr. Clifton, in his response to USPS/GCA-T1-61(a), presented results which he 14 

claimed showed that “in the majority of mail category equations in the Thress 15 

forecasting model, one to several autocorrelation lags are significant.”  Except that, in 16 

his response, Dr. Clifton showed results for only four of the twenty-seven equations 17 

which I estimated.  More amazingly, not a single one of the equations which Dr. Clifton 18 

presented in his response to USPS/GCA-T1-61(a) showed autocorrelation at lag 1, 2, or 19 

4 that was significant at a 95 percent confidence level.  Even by his own tests in 20 

response to USPS/GCA-T1-61(a), neither First-Class single-piece letters nor Standard 21 

Regular mail exhibited autocorrelation at lag 1, 2, or 4 that was significant at a 95 22 

percent confidence level.  By Dr. Clifton’s own evidence, it is clear that my regression 23 

program properly identifies and corrects all autocorrelation for which the program tests. 24 

 The model which I described at the end of section b. incorporated Dr. Kelejian’s 25 

suggestions with respect to the Box-Cox coefficient and the stochastic symmetry 26 

condition.  Partial autocorrelations from that model are as follows: 27 
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Lag 
Partial 

Autocorrelation 
Standard 

Error 
 

T-Statistic 
1 -0.198276 0.104828 -1.891 
2 -0.193601 0.105409 -1.837 
3 0.039177 0.106000 0.370 
4 -0.111127 0.106600 -1.042 

    
 None of these is significant at a 95 percent confidence level although both the first 1 

and second lag, while not quite significant at a 95 percent confidence level, are 2 

nevertheless higher than perhaps one would like.  Just to be on the safe side, therefore, 3 

I re-estimated my equation one more time, this time correcting for first- and second-4 

order autocorrelation.  As suggested by Dr. Kelejian in his response to USPS/GCA-5 

11(b), “I … accounted for [this] assumed pattern of autocorrelation by incorporating it 6 

directly into the model and estimating its parameters along with the other model 7 

parameters.” 8 

 The estimated values of the autocorrelation correction coefficients, typically 9 

identified by the Greek letter, rho (ρ), in this equation were ρ1 = -0.264 and ρ2 = -0.257.  10 

The t-statistics associated with these coefficients were equal to -2.069 and -1.953, 11 

respectively.  Given the borderline significance of both of these, I decided to go ahead 12 

and include a correction for first- and second-order autocorrelation in the rest of the 13 

First-Class single-piece letters equations presented in this testimony. 14 

 The results of this equation are compared with the equation presented in my direct 15 

testimony below. 16 

 USPS-T-7 With AR-Correction 
Lambda 0.122  (3.669) 0.122  (5.318) 
Discount Elasticity -0.096 (-9.634) -0.083 (-9.537) 
Own-Price Elasticity -0.184 (-2.354) -0.175 (-2.917) 
   

 Having made all of these adjustments based on Dr. Kelejian’s recommendation – 17 

that is, re-estimating the stochastic restriction using a better instrumental variable, and 18 

incorporating AR-corrections, I thought it would be helpful to go back and re-test my 19 

earlier hypothesis that my specification is superior to a traditional Box-Cox specification. 20 
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 As described in section a.ii above, my specification can be viewed as a 1 

generalization of a Box-Cox specification where the coefficients on the two variables, 2 

Trend and T02Q4, are constrained to be equal to zero rather than being constrained 3 

based on the Box-Cox specification. 4 

 If I take the modified equation above with AR-correction, I can add the variables, 5 

Trend and T02Q4, and test their significance as I did above.  Doing so, I find that these 6 

two variables have t-statistics of -1.049 and 0.885, with an F-statistic of their joint 7 

significance equal to 1.798.  None of these test statistics are significant at an 85 percent 8 

significance level. 9 

d. The Mean-Squared Error Model Selection Procedure 10 

 Dr. Kelejian’s final criticism of my econometric procedures was my use of mean-11 

squared error as a selection criterion for choosing between candidate equations, which 12 

he indicated “could very well lead to an incorrect model.” 13 

 The procedure by which I generally choose the demand equations which I use for 14 

forecasting purposes was described in Library Reference LR-L-65 at pages 128 – 129.  15 

The specific selection process by which I chose the First-Class single-piece letters 16 

equation in this case was explained in great detail in my response to GCA/USPS-T7-17 

14(c).  Unfortunately, Dr. Kelejian acknowledged during oral cross-examination that he 18 

did not read any of my library references or interrogatory responses in this case.  In fact, 19 

Dr. Kelejian read so little of my testimony and supporting documentation in this case 20 

that he failed to read any of the four places on the record in this case in which I defined 21 

how I calculate mean-squared error.19  Consequently, Dr. Kelejian’s critique of my 22 

model selection procedure was made at a level of abstraction which makes it difficult to 23 

evaluate the pragmatic benefit of such a critique.  Dr. Kelejian discussed his objection to 24 

                     
19 USPS-T-7, page 35, lines 8 – 9; LR-L-65, page 128; LR-L-64, page 280; Response to GCA/USPS-T7-
10(e). 
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the use of mean-squared error as a selection criterion in some detail during his oral 1 

cross-examination. 2 

“[O]n the mean-squared error, there are a number of problems that I raised, and 3 
one of them, the most serious to me, would be that if I don’t believe in the way 4 
the model was estimated in the first place, then the residuals are not accurately 5 
estimated….  I don’t know how to interpret that.”  (Tr. 24/8776, l. 20 – 24/8777, l. 6 
3) 7 
 8 

 This is essentially a restatement of Dr. Kelejian’s response to USPS/GCA-8, in 9 

which he stated “that the true model can not be selected if it is not even considered.”  In 10 

that response, he goes on to make the following statement, “Also, formal statistic tests 11 

are based on modeling assumptions.  These assumptions typically relate to a true 12 

model, which is the model which generates the dependent variable.” 13 

 To paraphrase, then, his problem with my model selection criterion was that, 14 

because I used unorthodox and/or incorrect econometric procedures, the “formal 15 

statistical tests” which I ran were not valid.  But the same criticism would be equally true 16 

of the alternate model selection criteria which he suggested in his response to 17 

USPS/GCA-7(c), all of which are based on “formal testing procedure[s].” 18 

 Ultimately, neither Dr. Kelejian nor Dr. Clifton indicated which, if any, of the alternate 19 

models which I presented in LR-L-65 would have been a better model than the equation 20 

which I finally presented in my testimony.  In fact, Dr. Clifton simply adopted my First-21 

Class single-piece letters equation as the basis for his own equation.  While raising an 22 

interesting theoretical issue, it is not clear what of substance can be gleaned from this 23 

section of Dr. Kelejian’s testimony. 24 

2. My Choice of a Constant-Elasticity Specification is Correct 25 

 As with Dr. Clifton’s linear specification, my choice of a logarithmic specification is a 26 

testable hypothesis.  This can be tested using the same J-test as I used above to show 27 

that Dr. Clifton’s linear hypothesis was not correct. 28 
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 To test my model, the null and alternate hypotheses are reversed, leading to these 1 

hypotheses: 2 

     H0: ln(y) = ln(X)µ + ε 3 
     H1: y = Xβ + ε 4 
 5 
Where once again, ln(X) is shorthand for a matrix where column i is equal to ln(xi). 6 

 The test for H1 as an alternative to H0 in this case is to add the term [Xβ – eln(X)µ], 7 

i.e., the difference between the two fitted values (in levels), as an explanatory variable in 8 

the H0 equation and test its significance.20 9 

 The equation presented above which closely mirrors the demand equation 10 

presented in my testimony but which corrects for each of the concerns raised by Dr. 11 

Kelejian was used to test my specification choice here.  The test statistic has a value of 12 

-1.748 which is highly insignificant.21  Hence, we cannot reject the null hypothesis, H0, 13 

and my choice of the logarithmic specification is justified statistically. 14 

3. My Use of a Non-Linear Transformation On My Internet Variable is 15 
Correct 16 

 17 
One can also test whether or not my non-linear transformation of the Internet 18 

variable was appropriate.  Having corrected for all of the concerns raised by Dr. 19 

Kelejian, one can simply look at my estimate of lambda and its accompanying standard 20 

error and evaluate these using a standard t-test.  The value of lambda was found to be 21 

equal to 0.122 with a standard error of 0.022883.  So, lambda is 5.318 standard errors 22 

from zero and 38.38 standard errors from one.  Hence, we can say with more than 99 23 

percent confidence that the true value of lambda is indeed different from both zero and 24 

one. 25 

                     
20 As above, the details of this test are taken from Econometric Analysis, 3rd edition, by William Greene, 
pp. 460 – 461. 
  

21 As noted earlier, the J-test in this case is a one-sided test, so that any negative coefficient is 
insignificant. 
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Dr. Clifton asserted repeatedly throughout his testimony that my own-price elasticity 1 

estimate was biased because of my non-linear transformation of the Internet variable, 2 

which he termed “arbitrary” because it was not a “properly transformed Box-Cox 3 

variable” (Response to USPS/GCA-T1-33).  As I said above, Dr. Kelejian explicitly 4 

stated in his response to USPS/GCA-10 that he did not believe that my own-price 5 

elasticity was biased because of my use of this variable. 6 

Further, using the re-formulation of a “properly transformed” Box-Cox variable 7 

suggested by Dr. Clifton in his response to USPS/GCA-T1-56, I showed above that my 8 

specification is, in fact, econometrically superior to a traditional Box-Cox specification. 9 

Nevertheless, in the interest of being as thorough as possible here, I re-estimated 10 

the First-Class single-piece letters equation, incorporating Dr. Kelejian’s suggestions as 11 

discussed above, using a proper Box-Cox specification.  The results are shown below 12 

comparing my results from my direct testimony, the modified results presented above, 13 

and results which use a proper Box-Cox specification.  The last two columns here 14 

include AR-corrections for first- and second-order autocorrelation to ensure that all of 15 

the concerns raised by Dr. Kelejian and Dr. Clifton are fully satisfied. 16 

 USPS-T-7 Modified Box-Cox 
Lambda 0.122  (3.669) 0.122  (5.318) 0.569  (7.807) 
Discount Elasticity -0.096 (-9.634) -0.083 (-9.537) -0.083  (-9.877) 
Own-Price Elasticity -0.184 (-2.354) -0.175 (-2.917) -0.161  (-2.052) 
    

D. The Question of Whether or Not the Own-Price Elasticity of First-Class 17 
Single-Piece Letters Has Changed Over Time is an Empirical One 18 

 19 
The essence of Dr. Clifton’s testimony is that the own-price elasticity for First-Class 20 

single-piece letters must be increasing (in absolute value) over time “due both to the 21 

changing level of postal rates and the changing availability and strength of competing 22 

substitutes.”  (GCA-T-1, page 48, ll. 10 – 12) 23 

Indeed, economic theory suggests that, all other things being equal, a product will be 24 

more price sensitive the more available and closer are substitutes for that product.  25 

Hence, if all other things are equal, it could be the case that, as the number and 26 
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availability of substitutes increases, this will lead to an increase in the own-price 1 

elasticity of a particular good.  In fact, I said just that in my response to USPS/GCA-T7-2 

8(e). 3 

As I went on to explain, however, in my response to USPS/GCA-T7-8(e), all other 4 

things are never equal.  Because of this, as I said in my answer to USPS/GCA-T7-8(d), 5 

“[t]he extent to which two goods are substitutes and the extent to which consumers 6 

would be expected to substitute between two goods because of changes in the relative 7 

price of the goods is ultimately an empirical question that can not be answered 8 

generally, but can best be answered in a specific case via rigorous econometric 9 

investigation.” 10 

As I have shown thus far through this testimony, Dr. Clifton does not present any 11 

useful evidence that can be used to justify his opinion.  Clearly, as I have shown, my 12 

own-price elasticity of -0.184 is far more reliable than Dr. Clifton’s own-price elasticity 13 

estimates in this case.  Moreover, as I explained in section I.C, there could be perfectly 14 

valid theoretical reasons why the own-price elasticity of First-Class single-piece letters 15 

has not increased despite the “changing availability and strength of competing 16 

substitutes.” 17 

Nevertheless, the idea that the own-price elasticity of First-Class single-piece letters 18 

may have changed over time, while certainly not the foregone conclusion that Dr. Clifton 19 

seems to think it is, is nevertheless a plausible hypothesis.  It is also a testable 20 

hypothesis. 21 

One such test is to estimate the First-Class single-piece letters equation over 22 

various sample periods and examine the resulting own-price elasticity estimates for any 23 

evidence of changes over time.  I presented the results of such an analysis in section III 24 

of Library Reference LR-L-65 in this case.  The relevant analysis, from page 65-140 of 25 

LR-L-65, is reprinted here: 26 
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 1 
 2 

The numbers shown here are the sum of the own-price elasticity and the 3 
worksharing discount elasticity, so that the changes in this graph could be due to 4 
changes in either the own-price elasticity or the discount elasticity.  Except for a 5 
handful of quarters in early 1995 vis-à-vis the equation estimated through 6 
2005Q2, the coefficient estimates all fall within all of the one-standard-error 7 
confidence intervals shown here.  This seems to support the constant-elasticity 8 
assumption that we use. 9 

 10 

A more formal test as to whether the own-price elasticity of First-Class single-piece 11 

letters has changed over time is to relax the constant-elasticity assumption on the own-12 

price elasticity in the First-Class single-piece letters equation.  There are several 13 

examples in my testimony of cases where I have relaxed the constant-elasticity 14 

restriction when it was deemed appropriate.  One such example, which I mentioned 15 

earlier in this testimony, is the own-price elasticity of Priority Mail, which is modeled as 16 

having increased with the expansion of FedEx Ground’s market reach in the early 17 

2000s.  Within my First-Class single-piece letters equation itself, of course, the 18 

coefficient on consumption expenditures on Internet Service Providers (ISP) is modeled 19 

to be increasing (in absolute value) over time due to the increasing depth of Internet 20 

usage and its impact on First-Class Mail volume. 21 
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To test the hypothesis that the own-price elasticity of First-Class single-piece letters 1 

has increased over time, three different interaction terms were tested on the own-price 2 

elasticity for single-piece letters (one at a time). 3 

First, price was interacted with a simple time trend over the entire sample period.  4 

The time trend had a positive coefficient, which, because the own-price elasticity of 5 

First-Class single-piece letters (like all goods and services) is negative, would suggest 6 

that the own-price elasticity for First-Class single-piece letters is getting less price-7 

elastic over time.  The t-statistic on this term was 1.07, which is generally not regarded 8 

as statistically significant.  At best, this is evidence against Dr. Clifton’s hypothesis. 9 

Dr. Clifton’s specific argument, of course, was that the own-price elasticity of First-10 

Class single-piece letters is increasing primarily because of “the changing availability 11 

and strength of competing substitutes.”  By this, of course, he is referring to electronic 12 

alternatives to the mail, including, most prominently, the Internet.  The impact of the 13 

Internet on First-Class single-piece letters volume is modeled in my demand equation 14 

through the variable, consumption expenditures on Internet Service Providers.  Hence, 15 

for my second experiment, I interacted the price of First-Class single-piece letters with 16 

this variable, consumption expenditures on Internet Service Providers.  The coefficient 17 

on this variable had a negative coefficient, which is consistent with Dr. Clifton’s 18 

hypothesis.  This variable, however, had no statistical significance at all, with a t-statistic 19 

equal to -0.08.  In fact, the coefficient on this variable was not only completely 20 

insignificant statistically but was virtually insignificant practically as well.  According to 21 

this model, the own-price elasticity of First-Class single-piece letters has increased (in 22 

absolute value) from -0.172 pre-Internet to -0.178 by the end of 2005.  Clearly, the 23 

evidence here is, at best, extremely weak in support of Dr. Clifton’s hypothesis. 24 

Dr. Clifton, in his testimony, has suggested that “broadband deepening of Internet 25 

usage by households is in fact one of the major reasons online banking and payment of 26 

bills generally online has been increasing since 2000.”  (GCA-T-1, p. 7, ll. 9 – 11)  27 
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Hence, for my final experiment, I interacted the price of First-Class single-piece letters 1 

with the number of Broadband subscribers.  As with the ISP variable, the coefficient on 2 

this variable had a sign consistent with Dr. Clifton’s hypothesis, but this variable also 3 

had no statistical significance, with a t-statistic of -0.40.  This model estimates that the 4 

own-price elasticity of First-Class single-piece letters has increased from -0.165 pre-5 

Broadband to -0.192 by the end of 2005. 6 

Ultimately, the evidence from these experiments indicates quite clearly that there 7 

has been no significant or meaningful increase in the own-price elasticity of First-Class 8 

single-piece letters in recent years. 9 

IV. Conclusions  10 

In conclusion, Dr. Clifton, in GCA-T-1 in this case, fails in his stated objective.  Not 11 

only does he not present a better own-price elasticity estimate for First-Class single-12 

piece letters than the estimate in my direct testimony, but he does not even present a 13 

usable own-price elasticity estimate at all.  In addition, Dr. Clifton’s analysis of the bill 14 

payments market and the Postal Service’s position within this market is deeply flawed 15 

and his criticisms of my First-Class single-piece letters equation are completely without 16 

merit. 17 

To the extent that Dr. Clifton is suggesting that there is price competition within the 18 

markets served by First-Class single-piece letters, the models presented by myself and 19 

others on behalf of the Postal Service have never suggested the contrary.  Clearly, the 20 

Postal Service competes on price.  I believe that the extent of this price competition is 21 

best reflected by my own-price elasticity estimate for First-Class single-piece letters of 22 

−0.184. 23 


