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(57) Abstract: A process for optimal economic efficiency in postal operations generally comprises the steps of conveying objects
¥ from a first repository and pre-processing a combination from among at least one of said objects based on assigned criteria, such
& as variable pricing methods, to derive further value from these operations. The pre-processing collects recipient-specific optimized
combinations of objects and stores them as deliberables in a storage system. Such pre-processing obviated the need for set ups
required under the prior art thereby reducing operational costs, including the indirect costs of equipment “down time”. Pre-processing
further achieves the postal discounts offered by the U.S. Postal Service thereby eliminating the need for the additional pre-sorting
systems required under the prior art. Moreover, variable pricing methods are employed to optimize the economic potential of these

operations.



WO 2004/044899 PCT/US2003/036323

A PROCESS FOR OPTIMAL ECONOMIC EFFICIENCY IN POSTAL OPERATIONS
FIELD OF THE INVENTION

The invention relates to the field of hardware and sofiware designed to collect and
assemble diverse components (e.g., outgoing envelopes, return envelopes, business
communications such as invoices, and third party communications) for mailing by the

post, and related business processes.
BACKGROUND OF THE INVENTION

Many large companies (called “Communicators” in this application) engage in large scale
mailing operations in order to communicate with their customers. These core
communications, which can include billing or account statements and other missives
required by law, are made regularly to a large number of customers. Credit card
companies are an example of one such category of companies. Banks and other financial
services companies, telecommunication companies, utility companies, and cable and
satellite television companies are examples of other companies bearing high monthly
recurring mailing obligations. A credit card company, for instance, typically mails
billing statements at the end of every billing period (30 days or so) to its cardholders that
used their credit card in the prior billing period or that still had outstanding balances.
This is to inform their Customers of the amount of purchases they made using their card
and thus owe the company. A Basic Mailing sent out to the Customers consists of the

following Postal Objects:

¢ An Outgoing Envelope
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e A number of pages itemizing the Customer’s transactions
e A Return Envelope

The credit card'company typically pays $0Q27 (usrng the U.S. postal rate changes

instituted in July 2602) for postage to mail the above Postal Objects, Which generally
weigh about 15 grams. However, due to the nostal rate structure, the comnany has

actually purchased the right to mail up to 1 ounce (28 éénis) of material ‘ro that Customer '
" for that same $O 27. That leaves 13 grams of unused or excess capacity. This Surplus
Welght could be used for additional material to be malled to a Customer with no increase

_in mailing costs. In practice, vn’tually every Basic Mailing would have. Surplus Weight.

‘ Sueh Basic Mailings represenr ; marketing oppermnity fqr both thevCommunicators that

have this "Surplus.’Weight available in their core conﬁn1unications to their Customers as ‘

'Well as “tlrird party” Marketers thert seek effective and economical ways to gain access to

proepective customere. This would be an even more appealing vehicle for many

Marketers, if nevwa technology would enhance the ability to eustomize messages.’ The

: 'Marketers’ cemmunicatiens may take the form nf a Postal Insert in the Comniunicatoré’
malllngs A Postal Insert may be a s1ngle or multl-panel pnnted document Postal Inserts
are 1ncluded in the Customer’s mailing; thereby transformmg the Basrc Mallmg into an |
Extended Malhng. Extended Mailings, like the'Basic Mailing, consist of the Outgoing |

. Envelope, a number of Bill Pages itemizing the. customer’s transactions, and a Return

Envelope,‘but alsoa number of Postal Inserts.
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In essence, the existence of Surplus Weight in Basic Mailings creates a market that ean ,
_benefit both Marketers and Communicators. Besides various collateral lreneﬁts (e‘. 8
credit card companies generate receivables from cardholders charging their_.card Ato buy
the geods er services), the Comrnum'eators ean generate additional fee income by
offermg Marketers the Surplus Weight for which they are paying but not utlhzmg The
Marketers are able to commumcate with the Commumcator s Customers at rates well |
below the $0.27 it would cost to mail directly to these Customers on their own. -
Consequently,  “Marketing Cycle” exists. The Marketers supp]y Postal Inserts to the |
Communicators. The Communiczitors integrate them wif_h their comﬁlunicatiorls to their
’ Custoiners. The Customers receive the Postal Inserts, and some respond to the
Marketers’ offers by purchasing their goods‘ or services thus cempleting the Marketin‘g. ,

'CYcle.

The benefits that cotild be realized by Marketers and Communrcators are substantial, so
Extended Maiiings would be expected to be a common, widespread practice. This has

14 not 'b‘een the case, yhowever, because the supporting technology and processes have besn
inefficient. This inefficiency is evidenced, among other thinge, by the Communjéaters?
chronic-and sfgniﬁcant under-utilization of available Surplus Weight, anci their .forgoin'g
the uee of demenstrably substantial marketing revenue and other forms of vaiue. “The
inefficiency is, in large part, due to structural problems in the relatione between
Marketers and Communicators, and limitations embedded in the prior art technology :
provided by the firms that supply the machinery and services that perform eutomated' ,
mailing operations (“Transmitters”) (see, e.g., the Phillipsburg Inserters summarized by

Baggarly U.S. Patent No. 4,639,873). Further, as a practical matter, these problems
. 3 :
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cannot be fully rectified until the prior art technology and processes are replaced by the

technology and processes presented herein.

4In essence, the problem for the Commuﬁicato’r‘s is how to maximize the value that can be
.1'ea1ized from the sale or ofhef ﬁse of fhe Surplus Wéight in their core mailings at
minimum cost. Value is abroad and general mea{sure of benefit. Value 6ﬁen canbe
defined as pure revénue, jn which case the problem is é‘quivaleﬁt to maximizing profits.
‘Value élso can encompass managerial mandates that may override pedantic profit

calculations. 'The presented invention offers the opportunity for lasting, optimal

with complex distribution or allocation problemé for goods and service; could also
: béﬁeﬁt from the gconbmié efﬁci.encies derived from the system and method pregented.
HoweVér, sinée most of the prbblems ‘ofthe prior art ére indicated in the poor
iﬁanagement of Surplus Weight in Poétal Insert operations, the discuééion of the

presented invention will focus on that aspect.

‘As discussed below, the g‘conomic situations of the C&rimunicators and I.\/Iarketers.

_ proy'id-e a foundation of tﬁe 'c;iticism of the prior art. The crux of the problem is that
cmreﬁt technology needlessly interruﬁts Postal Item proceésing, thereby artificially

' in:ﬂating‘costs. This would be a serious: impediment in and of itself even if value and/or
revenue of Postal Insert oﬁerai}ions were b'eiﬁg maximized. Yet the current teéhnqlo gy
impedes the economic efficiency of these opere;tibnsﬁlrther by simultanéously

preventing anything remotely close to value maximization from occurring, -

Value/Revenue Side of Postal Insert Operatibns: Marketer-Communicator Relations

4
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Market‘érs typically pay ar Customer Access Charge for a Communicator to deliver tﬁe

. Marketer’s Postal Insért to the Communicator’s Customers as part of the
Communicator’s Extended Mailing. This price clearly must be less than what fhe
Marketer §vou1d pay were it to Jlnail directly to the Customer. However, the Marketer. ié‘:
taking a ﬁsk.. If the Customer ;ioes not purcﬁase the goods or services offered then the
Marketer suffers a loss of a Customer Acce‘sstharge and all other related costs. If th;a ;
Customer does purchase the géaods or services then the Marketer gchieves a profit
k(assuming its profit from tﬁe sale is greater than the Customer Access Charge and all

related‘costs)A.

The ecohomics for detenniﬁing whethef a profit-maximizing Marketer shbuld take the-
risk of sendiné ‘a Postal Insert toa éustomer is based on the cdncept of Expected Net . '
Profit and are rela‘;ively basic. The Mai‘keter knows what tﬁe Gross Profit for the goods '
or services is: this is simply the sale price minus the production costs. Given that, the
Expected Net Proﬁt of offering goods or services via a Postal Insert campaign can be

determined.

The Expected Net Proﬁt of mailiﬁg a Postal Insert to a Cust'c;mer is cbmp‘u‘ted a; the
Expected Gross Proﬁt minus the Total Insert Costs. From the Ma;keter’s perspegﬁvq, ‘
Total Insert Costs are the sum of the Printing Cost, the Customer Access Chafge, the |
iﬁserting Cost, and any other per Postal Insert costs. 'fhe Customer Access Charge is fhe‘ -
fee the Marketer pays ﬁé Communicator to include a Postal Insert in an Extended

Mailing. The related incremental cost of inserting the Postal insert into an Extended

Mailing is typically very low and might not be an explicit itemized charge. As Marketers’

5
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geﬂerally are only concerned with a combined total cost per Postal Insert they might be

presented with just a single, combined price per Postal Insert.

Groés Profit is the uncertain result of sénding a Postal Insert to the Customer since there
| is no guarantee that it will act upon the offer. Howéver, there is an Expected Gross
Profit:;t‘his is the Gfoss Profit multiplied by the Probability of Success. The Probability
of Success is the likelihood the Customer will respond to a Postal Insert by making a

' purchése;

Expeéted Nét‘PrGﬁt ‘I‘)I‘OVideS the économic measure of Whemer the risk of sending a |
Postal Insert is justified. Expected Net Profit is the Expected Gross Profit of a mailing

" _ minus the Total Cos‘;s of .the mailing. Customers with Expected Net Profit greater than 0

are “good” marketing bets. Cu‘stomers‘with Expected'Net Profit lesé than 0 are “bad”

g marketing bets. Puf another way, marketing campaigns directed towards Customers with

Expected Net 'Profits greatér than 0 shouid yield pfoﬁts from tﬁe saie of goodé anél

services that are greater than all related costs. =

Under prevailing pﬁcing'policies Marketers incur costs in the form of Customer Access

+ Charges for the right to send a Postal Insert to a Coxﬁmﬁﬂcator’s Cusfofne;. This
Custémer Access Chérge ié typically fixed and identical for all Cﬁstomers. The
‘C.ommunicafor éets or negbtiates a single, constant Cﬁstomer Access Charge appiying to

. all Customers. The profit-seeking Markéter acqordingly seeks to restrict its Postal Insérts :
to Customers'wilom they determine to have sﬁfﬁcieptly high Probabilities of Success in

relation to that cost. This is the only way to insure their Expected Net Profits are greater
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than 0 given that all other factors affecting Expected Net Profit are fixed. Table 1 giizes a

. side-by-side comparison of two Customers with different Probabilities of Success.

Table 1:
Cusfomer 1 [ Customer 2 | Difference (Z—if

T ProbabiTity of Success 70100 070080 ~0.0020

2. 'Gr‘os; Profit $5.0000 $5.0000 ) A$0.0‘000.
3. printing Cost ~30.0050 .$0.605’0' 50.0000

4. Customer Access Charje '$0.0400 $0.0400 ‘$0.000b0

5. Ih;erting cost $0.0010 ‘510.0(‘)10 $0,0000
‘.6. Other Clost _ T&OOOQ 50.00'0.0‘ $0.000Q

7. éxpected Gross érpﬁt T2y ‘ 7 $0.0500 §0.0400 ~$0.0100

g Total Cp'sts‘. (IHAT5T0) 5070260 $0.0450 $0.0000

3 Expected Net PROFTE (7-8) "$070040 [ -$0-0060 | =30-0700
10 Expected Net ROI (100%9/8) 8.6957% —13.0435%-

=21.7392%

Customer 1 has a Probability of Success for the Marketer thét, given the other. -

components, yields an E}épected Net Profit greater than 0. But Customer 2 has a lower

Probability of Success for the Marketer that, given the other components, yields an -

Expected Net Profit less than 0.

Marketers desiring proﬁtable‘ marketing campaigns typically seek to restrict mailings of

Postal Inserts to Customers like Customer 1. They may control the recipients of their

7
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Postal Inserts by supplying the Communicators with a list of names and addressés of B
-desired Customérs. Communicators then perform é “merge and purge” operaﬁoh that
* compares the 'Marketsr’s iist to the Communicator’s master customer list to identify
-which of those desired Customers can be processed through the use of the

Communicator’s Surplus Weight.

As an aside, there are a number of commerc1ally avmlable databases and mformatlon
“sources that prov1de quite a bit of 1nformat10n at the customer and household jevel
(approxunately 100 million households in the U.S in July 2002) Marketers can obtain a
large bodv seful information on potent1a1 customers to estimate Probabilities of

Success. This information includes:

Gender

o Age
o Btwicity
e Creditwdrdﬁnsss
e ‘ ﬂousehold‘income
. Autcjmobile characteristics
. Nq;nber of chiidreﬁ in househo}d
e Age distribution of children

a Pact marlrating enicceee by Marketer
8



WO 2004/044899 PCT/US2003/036323

"o Nielsen television classification

e Other

" Problems on the Value/Kevenue Side of Postal Insert Operations: Marketer-

Communicator Relations

In a truly economically efﬁcient environment, Marketers would be agreeable to any -
opportumty that carried an Expected Net Profit greater than 0 and any opportumty that
was mutually beneﬁclal to Marketers and Communicators could be offered. Marketers,
on the whole, are rationallv resnonding to the prrcmg conditions presented them by .
restnctmg reclp1ents to those with presumed higher Probablhtres of Success and hence

' Expected Net Proﬁt greater than 0. Yet Communicators have so far not fostered mutually

beneficial relations with Marketers.

Communicators consistently failing to generate any value whetsoever from the many “

millions of Surplus Weight opportunrties-they possess,‘ ata given price, should be ’.

| emenable to lowering the price to any level that remains proﬁtable-for them. Unless,they“.

| do so they will find themselves in a situation of their own nreldng wherein the)r -
repeatedly miss out on value/revenue opportunities. Under the prevailing Fixed ‘Pricing
scherne they are issuing implicit dictums to Marketers to “take it or leave it”at the set
Customer Access Charge. The Marketers’ rational response is quite oﬂen to “leaxte i
when their Expected Net Profit falls below 0 However, if the Customer Access (“;harge‘
were lowered for Customers whose Expected Net Proﬁts are less than 0, then the |

Marketers’ Expected Net Profits would increase. Were the price lowered to a point at
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Which the Marketers’ Expected Net Profits were greater than 0 that still was greater than

the processing cost then a “win-win” situation would be achieved. Customers who under

- Fixed Pricing neither offered Expected Net Profit gieater than 0 to the Marketers nor

generated value or revenue for the Communicators have been transformed: they now

offer Expected Net Profits greater than 0 to the Marketers thus warranting a Postal Insert.

The Marketers benefit from gaining cost effective, profitable access to a broader universe

of prospects. And the Communicators benefit by generating additional value and/or

revenue from the available Surplus Weight where pifeviously no value or revenue could

be generated. Table 2 shows the same two Customers depicted in Table 1.

Table 2:
Customer 1 gustomer 2 Ditterence (2—15

1. ProbabiTity of Success »0.0iﬁﬁ 0.0080 ;0.0020
7. Gross Profit s;s‘.obdo $570000 $0.0000
3. Pr1nf1ng4COst' ;0.0050 50,0050 -~ $0.0000
4, Cu;fomer'Access Charge §010400 ' $0.0300 -30.0100
5. Inserting Cost $0.0010~‘ ~$0.,0010 $0.0000
6. 6ther Cost . $0.0660 $0.0600 $0.0000
7. Expected Gross Prof{t I%2) $0,0500 - $0.0400 $0.0100
8. Total Costs (3+4+5+6) $0.0460 $0.0360 $0.0000
9. Expected Net profit (7-8) $0.0040 $0.0Q4Q $0.0000

10. Expected Net ROI (100%9/8) 8.6957% 1T.1100% 7. A159%

10
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However, in Table 2, the Customer chess-Charge has been lowered from $0.04 to $0.03. A
“In doing so, tﬁe Communicator has incréased the Marketer’s potential Expected ‘Net'
Profit for Customer 2 from a loss.of $0.006 to a profit of $0.004. In terms §f Ex.pected~
Nét ROI, Customer 2 actually has become é better marketing bet‘ for the Marketer
because its Eﬁcpected Net ROI ;Jf 11.1 11% exceeds the EXpected Net ROI of ‘8.6496% for
Customer 1. Expectéd Net ROI provides dire;ct comparisons' between CUStomers in te'ﬁ#s
of expected .retur‘nsApc.sr dollar épent. The Communicator ﬁow could generate an.operating
pl;oﬁt o‘f$0.(1)29. (the Customef Acce,ss‘Charge of $0.030 minus its Inserting Cost of
$0.001) 'shouid it permit the Marketer’s fostalInsert to ﬁse some of the ‘Surplu's Weigﬁt.
The price ‘réduction has transformed a previously ignored‘Customér into a profit
opportunity for botﬁ the Marketer aﬁd the Communicator. Lloyds of London, an
innovative insurance cmﬁpany, had the motto “There are no bad insurance risks, only bad
insurance premiﬁmsf’. The analog for the ‘P'ostal Insert industry oug.ht‘ to be “Thére are no e

bad marketing risks, only bad Customer Access Charges”.

Cost Side of Postal Insert Onerations:‘Ma;rketer-Transmitter Relations

‘Effective leveraging of their Surpius Weight requires the Cémmunic‘ators to neéotiate -
with a ﬁultimde of Marketers to achieve multiple Postal Inserts per Customer. '
Esseﬁtially, the different Marketers provide the Communicators with lists of the
éustomers to whom they would like to send Postal Ins;érts,. and the Comﬁunicato’rs must |

coordinaté these various demands for access to their Customers.

Communicators typically sequentially process Marketers’ lists in “merge and purge” -

operations, whereby Customers in the Communicator’s mailing list that also appear in the -

11
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Mafketers’ mailing lists are identiﬁed. Those Customers that are common to bofh the.
-Communic'atdr’s and a Marketer’s lists are then assigned the particular Market.erss Postal
Insert unless it woﬁld violate either the Surplus Weight constraint or a possible Maximum

‘Postal Inserts per Customer constraint.

All Customers will Be scheduled to receive from 0 to some maximum number of Postal
Inserts (e. é., 4) as é result of this Assignment process. " Oncethe Assignrhent process has
B béen cbmpleted, final précessing can take piace. Final processing is the Construction
proc;ess performed by the Eﬁﬁéiope Stufﬁﬁg Machiné (“ESM”). In the Construction
process, all Pbstal 'Obj ects a Customer. is to receive are collected and assembled into a
Postal Ttem ready to be mailed. The ESM thét pefform this are well deécribed in the

. Baggarly patent.

."1_“he ~bésic unit of direct costs for Postal Insert operations under prior art technology is the
“Set Up”. Eaéh Set Up requires an interrﬁj:tion of ESM proceésing ‘6perations in order to
change the contents 'of the bins described in the Béggaﬂy patent. Changes in bin contents :
are requifed whenever a Customer tc‘)'be processed hés a combination of Aassigned. Postal
_Inserté that cannot be formed from the contents of the bins as then configured. Set Up.
cosié are practically the only direct Péstal Insert operating costs faced by

Commuﬁicators. These direct éosts. méinly consist of the cost of a technician’s time to -

change the bin contents.

Problems on the Cost Side of Postal Insert Operations: Marketer-Transmittér Relatibns

12
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Revenue calculations in ‘tﬁe’ Communicator’s Assignment process are s‘traightforwarél.
Whenever a Communicator assigns a Postal Insert to a Customer, the incremental
revenue generated is clearly ~kﬁown. It is the negotiated charge for including the Postal
Insert mulﬁplied by the numbef of Assigmﬁents for that Postal Insert. The incremental

costs attributable to the additional Insért, on the other hand, are essentially unpredictable.

Were a Communipafor’s incremental cost attributable to the Insert limited to the cost of
actual ESM‘inse'rtion (e. g.,_'eleéhicity usage) then the cost would be predictaible; The

| Communicdtor’é ecoﬁomics‘ would be as éﬁnple as the Marketer’s econoniics;., The
Ccmm*;unic;:;tor would only need to compare the inc;remental vélue or revenue gerieraféd 7
by the Fosfal Insert to the iﬁcfemental iﬁserting cost to further refine the Assignment ' :
pr_oceSs. Tts Assignment policy would be that the addition of the.Postal Insert did not ' "
violate ﬂlé Surplus Wei ght constraint or the Maximum Insért Per Customer constraint,
and had sufficient value to cover its inéremental cost. Inpractice, the pure'marginal ’cos‘t‘
of inserting a I"ostal Insert (electricity needed to insert a Postal I}nsert)l is miniscule and

virtually never explicitly accounted for

Unfortunately, undér the prior art technology the true increniental cost of addiné Postal
Inserts béybnd the iﬁitial Set Up configurations is both complex and practically . |
unpredictable at Assignment time. The addition of a Postal Insert through the
4A‘ssignment. pfocess clearly req‘uifes the allocation of an additional bin. Yet, as is
explaincd below, the addition of one Postal AInsert generally further requires the allocétion

of more than that one additional bin.

13
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The core problem under the prior art is its discontinuous economics. Generally, after the
-first Set Ups are conﬁgured for each machine, the Assignment of even one additional
Postal Insert to the existing initial set of Inserts mandates the allocation of more than just‘
.one additional bin. Moreover, whenever the number of additionaltrequire‘d bins exceeds-
the number of available bins left in the prior Set Up, these additional bins further require

anew Set Up.

ThlS urtfortunate cost consequence is illustruted by the following example. Suppose an
Assignment process has used 10 Postal Inserts, a number equal to the number of bins in a
sample Phillipsburg Inserter. Further, sur)pose that seven Customers groups, each with
u four Postal Inserts, are produced as a result of the Assignment process The first group of

3 Customers is ass1gned Postal Inserts 1 through 4. The second group of Customers is
assigned Postal Inserts 2 through 5, and, so on, up to the seventh group that is assigned

Postal Inserts 7 through 10. Lastly, suppose an eighth Customer. group is created with

just Athree Postal Irrserts: Postal Inserts 8 through 10. Up to this point it is clear that one |

Set Up, with the 10 Postal Inserts populatmg the bins, would constitute the total costs for

'Postal Insert processing. However were an 11" Postal Insert assrgned that added L

' Postal Insert to the eighth Customer Group above, a total of four addltlonal b1ns Would be

requrred; This is Abecause, under the current technology, the eighth Customer group

cannot be supplied Postal Irrserts from the ﬁrst Set Up due to the presence of the eleventh

Postal Insert and, therefore, must be supplied its Postal Inserts through a new Set Up.

A However, because the eighth Customer group also demands Postal Inserts 8 through 10, a

total of four additional bins immediately must be allocated in the new Set Up.

14



WO 2004/044899 PCT/US2003/036323

Import‘anﬂy, the addition‘él ‘Assignment of a Postal Insert spawning the need for mor:e C

_ than one additional bin can further repliéate itself many times in a multi-ESM =
environment where a large number of Marketers are seeking access to a qunniunicatofs ‘
Cusfomeré. For example, subpése the Assignment of some first 10 Postal Inserts creatéd
the same'im'ﬁal Customer g'roﬁps as before, aﬁd the Assignment of a second set .of :10
Péstal Inserts (e.g., Inserts 11 through 20) created an analogous eight Customer :grouﬁs.:
A21® Postal Insert used by fhé AsSignmént process now might create the need for seven
more bins. The 21 Postal Insert would form two new Customer groups with |
combihationé of Postal Inserts that cannét be co'nstructed from the coﬁténts of ‘the ﬁfst: Set .
“Ups of the two machines. These are the combination of Postal Insérts 8,9,10,and 21"
andk the combination of Postal Iﬁserts 18, 19, 20, énd 21. As thé nmﬁber of Postal Inse‘rts‘
used by the Assigﬁment process ir}creases, this phénomenon can get out of hand quickly. .
This is Because fhc qombination of new PAo.stal Inserts with existing Postal Insert '
combinations to form new Posta] Insert combinations caﬁnot be satisfied by existing Set
ﬁp configurations. A simple metric can be used to gauge the pfoblém: divide the .fotal

~number of bins used iﬂ aday’s prodﬁction by the number of Postﬁl‘lnserts. used‘in the
Assigninent proces;. For Comr'nunica‘.cors that seek to capturé ;igniﬁcant value from tﬁeir B

Surplus Weight this ratio may be quite high, i.e., well above one.

Serious attempts to extract the substantial unrealized value or revenue of SﬁrplusAWeight‘-
through the Assignment of a large sélection of Postal Inserts are likely to have costs ‘
exhibiting undesirable increasing returns to scale. Increasing returns to scale in costs |
means that as the number of Postal Inserts added to the Assignment process increéses by ‘

a given percent-the costs required to process them through ESM increase by more than
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that ‘given percent. In other words, the processing becomes less profitable as levels of
activity increase end can even become unprofitable. Given the increasing returns to scale

“in costs and constant returns to scale (at‘best)‘in value or revenue, the number of Postal
Inserts that can be profitably assigned in one day is severely limited. This limit is far
below the nlaximum number of Postal Insertsthat could be'accomnlodated by the

available Surplus Weight,

‘ Processing dependent on Set Ups also spawns indirect costs. First, each Set Up takes
t1me to perform High levels of Set Ups per machme necessanly requlre significant
processrng mterruptlons (“down tlme”\ for the ESM. These interruptions reduce the
‘amount of Customers that can be processed b)t an ESM in a given tlme period because it

: is 1d1e when bin contents are being changed Consequently, a Commumcator that must
have sufﬁclent ESM to insure it meets its peak load (i.e., the daily billing cycle with the

hjghest number of Customers) would need to purchase additional ESM for production. -

The real but indirect overhead cost of doing so is substantial.

Moreover, direct Set Up costs are sensitive to the order in which Customers are processed
" through the ESM. Suppose 20 different Postal Inserts, denoted as Insert 1 through Insert
20, vrere available to the Assignment process and, due to the Assignment proce’ss all '
Customers fell into one of two groups. The first group ‘contains Customers whose
as51gned Postal Inserts consist of combmatmns of Postal Inserts 1 through 10 only, the
second group contams Customers whose assrgned Postal Inserts consist of combinations
" 11 through 20 only. The rninrmum number of Set Ups required to process these

Customers is two. One Set Up fills the assumed 10 bins with Postal Inserts 1 through 10.
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The other Set Up fills the assumed 10 bins with Postal Inserts 11 through 20. Any order
_of processing that did not process all of bne group before beginning to process :au ° f.th'e |
other group would necessarily 'result in more than two Set Ups, apd thus inéreasé direct
Set Up cos;ts. Still, v&hile this pfocessing order will minimize Set Up costs it is extremeiy

unlikely that it would achieve the highest possible postal discounts.

The U,S'. Postal Service' offe;'st discounts to high-volume mailers if they deliver their
méiliﬁgs ess,entiéll& sorted by Zip code. Thus, additional indirect costs of the current
technology are either'that postal discounts must be forgc;ne or that additional .system's and
personnel to pre-sort the output from '.che current ESM must be employed. The ideal i ‘
technoldgy would have the; COst~mmhni2mg processing order also be the 6rder that

achieves the maximum postal discounts.

Overall, 'pﬁor art téchnolo gy needlessly dgmands that techﬁicians be on hand throughout
the day. to provide tl;e exact same number and type of Postal Obj ects in “dribs and drags;’
- due to the interruptions cauéed by the Set Ups. The prior art technology has sol\}e(.l: ﬁe |
| téchm'c‘al probl;im of adding Postal Inserts to the set of components going out as a Po,stalA } .
‘Item ona relativély Small scale (i.e., with reiatiyely small nﬁmbers of Postal Insé‘rt

cqmbiné.tiohs‘gxistiﬁg in the customer base). However, the prior art has not so}v;:d the

technical problem of doing so or; a large scale and in an economically-efficient manner.

The system and particularly the method herein may be us‘ed in many other applications in '
which ‘efﬁciency in the distribution or allocation of objects with assigned criteria,
tangible or intangible, is impaired by poor pricing policies and/or lack of comprehensive

pre-processing decision procedures. Poor pricing policies can prevent mutually
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beneficial transactions from taking place. Lack of comprehensive pre—processing
decisioﬁ prbce'd.u-refs can prevent optimai sequencing of inter-related decisions ﬁ‘oin
‘taking placg particularly when complex-cost issues exist. Such other applications could .
include distribution or allocation of unsold airline seats within or across aiﬂihes, or
distributién or all&cation of unsold shipping cépapity within or across transportation

companies.

S ary of Prior Art Methods to Address the qutal Insert Problem

The prévaiiiﬁg’ methods to solve fhe automated Postal Inéert problem ére outlined in the
“‘Value/Reveﬁué Side of Postal Insert Operations: Marketer-Communicator Relétions” :
and the f;Cost Side of Postal irlsert Operations: Ma‘:rketer-Transrhitter~Relations” sections.
In the “Value/Revenue Side of Postal Insert Operations: Marketer-Communicator
Relétiéns” section, a typical Assignment process is described wherein Marketer demands
" for access to Customers are managed by seQuentially processing the relevant “mefged |
and purgéd” »lists of ihe’Marketers. The economic reasoning driving the composjtion of
those lists is Expected Net Profit in an environment wﬁere Fixed Pricing policies
dominéte. The fundamental problem with the value/revenue side of the Postal Insert

operafions is the Fixed Pricing scheme.

In the “Cost Side of Postal Tnsert Op‘eraﬁons:VMarketer;T ransmitter Relétions” seétion, '

. the cost side economic analysis of the prior art hqlds that Assignnieﬁt of Postal Inserts
has a direct, if 'complex,‘relati‘onship with the dominént component of operating costs: the
Set Up Charge. The fundémental problem with the cost side of the prior art is the |

disproportionate impact of expanded Postal Insert combinations on these costs.
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Failure to devise solutions to these problems with superior technology and business
_processes will continue to undermine economic efficiency in postal operations and

prevent untold millions of “win-win” transactions for Marketers and Communicators.
SUMMARY OF THE INVENTION

The process bresented replaces tﬁe prior art technology an(i festructures fche busihess o
relatio'ﬁs bet,ween ‘Mérketers and Communicators. The superceding technolqu i)resentéd
moves collection and preparation of Posfal Inserts to an Offline pfe-process (ie.,a “
process that tékes place outéide the few séconds that it tal;es to assemblé the cémpoﬁe,nts
of a Customer’s mailing into amailable.Postal Item). The Offline iqre-propess collects .
Customer-specific oi)timized c§mbinations of Postal Inserts ahd stores them‘as a

“Packet” in Posfal 'Iﬁs.er.t‘.Ofﬂine Packet Storage Systems. Packets are sets of Postal

Inserts that are treated as single components during final processing of Customer

mailings. The presented technology for Pre-processed Packets 6bviates the need 'for the
disruptive Set Ups and mounting costé required by prior art technology. It alsb ‘r'ef;i.oves ‘.'
4 tﬁe indirect costs of ESM “down time” and the inability to efficiently oiatain the pre-. |
sorting discountg offered by the U.S. Postal Service. Optioﬁélly, other componeﬁts of -
Cqstomér nﬁai‘l.i'ngs (dutgoing Envelopes and Bill Pages) can also be pre-processed and
stored in analogous Offline Packet Storage Systems. Generally, Outgoing Envelopes ‘and o
Bill.Pages are also capable of carfying additional infoﬁnatiqn, and this ébiiity can ‘ng

further leveraged.

The presented process replaces the standard Fixed Pricing conventions of Marketer-

Communicator relations with Variable Pricing relations. Under basic Variable Pricing
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Customer Access Charges are computed on a Custome}'-'speciﬁc basis in order to‘equalize
Expected Net Retqrn on Investment (ENROI) across all Customers. Variable Pn'cing |
creates mutually bc%neﬁcial situations for Marketers and Communicators by removing the

‘ artiﬁci‘al obstacles imposed by Fixed Priciﬁg. Variable Pricing transforms Customers‘ that
are bad mérketing risks for Marketers, and lost revenue opportunities for Communicatpfs,
into gobd marketing risks for Marketers, and ﬁew revenue opportunities fof
Communicators. Once Variable Pricing conventions are in place, linear programming

.‘techniqu‘cs with,iﬁteg;ar pro QMng and gqal progfammihg modifications afe employed
to achiAeve.theoretically optimal derived value. This value is derived from the entirety of
the salable communications ability; of the Postal Item, not just from the sale éf Surplus

: Weight.‘. The ability to integrate higher ordef managerial prerogatives is.also provided.
BRIEF DESCRIPTION OF THE. DRAWINGS .

Figure 1 is a schematic view of an Offline Packet Construction System for Postal Inserts ‘

and Return Envelopes;

A ‘Figu're 2isa échematig view of an Ofﬂiﬁe Packet Storage Transfer System,;
Figure 3 is a schematic view of an OfﬂinekPacket Storage System; |

Figure 4 is a schematic view of an Online Paékét Retriéval Storage System; and |

FigureSisa schematic view of a new Envelope Stuffing Machine with all Postal Objects

_ delivered as Packets.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE

INVENTION

The presented invention embodies three principal elements to provide Communicators’ , ‘
the ability to achieve optimal economic efficiency in their postal operations. These fall’

under the headings of Variable Pricing, Value Maximization, and Cost Minimization.. .

Variable Pricing dralnatically ehanges the economic potential of possible trensa_ctions-

| between Marketers and Coinmunicator_s, and fundamentally ehanges the way business is
done b‘etWeen tnem. The algorithm to reélize Basic Vaﬁeble Pricing is bresenied herein;
Under Basic Variable i’ﬂcing, Customer Access Charges for any Postal Object vary in.

relation to the Probabilities of Success on a Customer-speeiﬁc,basis.

anue Maximiza_tion provides the ability for Commnnicatofs to extrae'n the theoretical
maximnm value possible out of the tofality of the Postai Item, nlbeit ignoring the
operational cost 1mpl1cat1ons (other than postage). Value is deﬁned asrevenue. .

~ modifiable by managenal prerogatives or ovemdes to be explalned shortly under -

““Principal Element 2: Value Maximization.”

Cost Minimization is the element of the presented invention thet uncouples any, and all,
revenue/value 31de act1v1ty from cost consequences The new hardware restructures |
current Postal Item processing so that additional Postal Insert comblnatlons (or
combinations of any Postal Objects) do not increase d1rect operating costs in any manner. - -
Cost implications are ignored with respect to value/revenue side activity because the); '

have become irrelevant. Direct operating costs of daily production are driven downward -
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to a single overhead cost that is invariant to the number of combinations processed by
‘this last element of the presented invention. In other words, the interruptions and costs

- resulting from numerous Set Ups have been eliminated.
Principal Element 1: Variable Pricing

Fixed Pricing, Whexein all Postal Objects (mdstly Postal hiseﬁsj incur the éamé costs for
a given Marketer, is the industry staﬁdard. Table 1 depicted two Customers. Fixed
“Pricing made Customer 1 a gpod marketing risk for the expense of a communication and
MCI‘ISt‘OI.ne-I' 2 a bad marketing risk. The rational response §f the Marketer to fhese two
‘Customers is to exp‘ress desire to mail a Postal Insert to Custdmer 1 and to decline the
: oppdrtdnity to mail a Posfal Insert to Customer 2. Under Fixed Pricing Communicators
afe literglly.qffering Marketefs “take it or leave it” propositions. This nﬁght be justifiable
‘wher.é substantial demand for Customer access existed and most of a Communicator’s
Surplus Weight was being sold. But, sinée‘ most Surplus Weight is uﬁsold, this is ﬁét the
case. The prdper reaction by a Communicato.r should bé the same as that of a seller tv'ace‘d-‘
‘with the inability to.sell a good or service: lower the transaction price. In this case the -
| price is the Customer Access Charge. The Customer-Access Charge is, for all intents and
purb&ses, the only line item- affecting ﬂle économicé 6f these potential n'ansacti'ons that is-
not fixed. Table(’?. depicted a pﬁce; redﬁction‘ that transformed Customer 2 into a.
proﬂtéble opportunity fo; Both Marketers and Comﬁuﬁcators. Table 3 shows thg' exact
; price reduction needed to transfoﬁn Customer 2 into a marketing risk identical to that of

- Customer 1.

Table 3
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Customer 1 Customer -2 ]?ifferenc‘e (2;1)

1. Probability of Success \ 0.0'10'0 0.0080 '-0.00ZQ R

2. Gross Profi |7 $5.0000 $5.0000 50,0000

3.Pﬂn¢§ﬁg Cost [ 50.00%0 $o:.005,0 ‘ $0.0000

ry 'Customer'Agéésé Charge $0.0400 $0.0308 -$o.o'092_'
3 Tnserting Cost A' - $02.0010 | 50,0010 $0.0000
6. Other Cost | $0.0000 so;oood - $0.odoo. |

7. Expocted Grogs Profit (12) | $0.0500 | 50.0400 | -$0.0100

3 Total Cosis G5 | $0.0460 $0.0?;68_ — [-$0.0092
9. Expecied ﬁet Pr;)ﬁt as) $p.oo40 ,$o.40032 ~[-50.0008
0. Expected N;t ROI (100%9/8) -8.46937% | 8.6957:% | 5000 |

Every dollar spent by Marketers oﬁ Custofn;:rs like Customér 2 is expected t6 yiéld fhe
same profit rate as that of every dolllar‘ spent on Customers like Customer 1. But now
more profit opportunities exist because more Customers ‘are'proﬁtable; mérl;efcing risks. |
Communicators increase the value of their Surplus Weight and communicétions ability as
Customers heretofore incapable of generating revenue under Fixed Pricing are now

generating revenue under Variable Pricing. Under a basic Variable Pricing scheme
23 '
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where prices are set to normalize ROI across all Customers, Communicators are actually
‘selling pure, unadulterated Expected Net ROI (ENROI) which is now also in significantly

g greater supply. For \'a Marketer, the formula for ENROI is given by Equation 1.

Equation 1: ENROI = 100* PS*6P — (BC+IC + OC + CAC)=100* ___PS* GP -1
(PC+IC+OC+CAC) - (PC+IC+PC +CAC)

where &S is the Probablhty of Success tor a Postal Insert GP is the Gross Profit of the
‘Postal Insert, PC is the Pnntmg Cost of the Postal Insert OC is Other Costs for the Postal
lnsert, and CACi is the Customer Access Charge for-the Postal Insert. ENRQI isa.

function of CAC, the Customer Access Charge. :

,Equation 1 can be reworked algebraically as Equation 2 sothat CACis stated asa

functiok of INROL

Equation 2 CAC [(_100 __)sGPjePS—[@®C* IC + 0C)]=MePS-b

“ (ENROI +100)
Equatlon 2 prov1des the basic relatlonshlp between the \,ustomer Access Lharge and all
other vanables When stated in terms of m (the terms in the first bracket), b (the terms in
the second bracket) and PS (the Probablhty of Success) Equatlon 2isa wcll-known ‘
algebralc formula for line. Equation 2 is used to equahze ENROI across all Customers
.by setting Customer-spe01ﬁc Customer Access Charges based on Customer—spec1ﬁc

- estimates- of Probablhtles of Success. That i is, a Marketer can prOV1de a value for the

term to the Communlcator. The proposed invention will then determine the Customer-
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specific Customer Access Charges based on that “m” term and the components of the “b”

term (the Printing Cost, the Inserting Cdst, and any Other per Postal Object Cqsts).

Prinéipal Element 2: Value Maximization

Variable Pricing éfeates an environment in which all “first order” structural barriers to
economic efficiency in Marketer;Communicator relations ﬁaire been removed. Ecéndmic )
inefficiency is reflected by the mutually beﬁeﬁcial transactions that céuld take place |
b%:twée'n Métketcrs and Comrﬁunicatérs‘but do not in faqt take pléce due to the rigidity in 1
setting the Customer Access Charges ,undgr Fixed Pricing. These inefﬁéienci_és are.

éliminated by Variable Pricing.

However, we éxist ina éérﬁplex world where more than just the financial calcﬁla‘tidns
thé.t appear in the Customer-specific balance sheets for available Pdstai Objects (e.g.,
Tables llthrough 35 enter the picture. Higher order eva]uationé on the best use of the
communications ability supplied by Surplus Weight may come into play. ’fhese may
represent managerial prerogatives that legitimately may overridé the pure marginél

.economics illustrated in Tables 1,2, 0r 3

The Value Maximizer element of the presented invention a119wé managerial prero ga’ﬁves
to brovide a suﬁefceding, higher order valﬁation to any Customer—Mérketer coxﬁbinatibn.
These managerial prerogatives provide additional criteﬁ:al for permitting a Marketér to
send a Postal Object to an individual Customer. Catégoﬁes of managerial prerogatives

are:
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e Unacceptable or Do Not Use — under no conditions is the specific Customer to

receive the Postal Object

e Absolute Priority — the Customer is to receive the Postal Object without

. regard to any constraint violations

e High Priority - as many of these Postal Objects as possible are to be included
in the Customer’s Postal Ifem,provided Surplus Weight and Maximum Postal

ijepts constraints are not exceeded-

* Normal Priority — the Postal Object is to be sent to the Customer provided itis

optimal for the Communicator

Cémm;micat’ors apply one of these classifications to every combination of Customer and
Postal Object. A classification of f‘Unaccépfable” means that uﬁder ﬁo circumstances is
the Customer to receive the particu'lar' Postal Object. YA classiﬁéatioh éf “I\Iormal’.’:m'ttaéns:
that a Customer is assigned the Postal Object' oﬁly' if it is determined to be a comp;anent
.of the opﬁmai combination of Postal Objects for the Customer. Any Pos;tal Object

', desi@ated as “Absolute” priority will unéonditionally be sent to the Customer. A “High”
pric;ﬁiy Postal Object will be sent to é Cusfomer oniy if it does not violate the Surplus
Weight or Maximum Postal Objects coﬁstraints‘, for that Customer. The foliowing,
scenarios, using Postal Tnserts with varying 6lassiﬁcétions, illustrate the diffefencg
between these latter two priorities. Assume a Customer’s Basic Mailing (an Outgoing

Envelope, a Return'Env‘elope', and a number of Bill Pages) weighs 26 grams and all

Postal Inserts weigh 3 grams. Since the Customer must receive the components of a
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Basic Mailing the Required Weight is 26 grams. Further, assume all Postal Inserts were
_initially given “Normal” priority. In. that case, no Postal Inserts would be assigned slnce
that would violate the Surplus Weight constraint of 2 grams. If the priority of a smgle
Postal Insert were changed to “ngh” the Customer still would not receive it; a Postal -
Insert that welghed 3 grams cannot be accommodated by the 2 grams of Surplus Welght
avallable But reclassrfymg that same Postal Insert to “Absolute” priority would now .
insure the Customer would"recelve _the Postal Insert. This is because Required Weight -
would now equal 29 grams and Surplus Welght would equal 27 grams. Lastly, assume
the same 26 grams of Requ1red Weight existed, all Postal Inserts we1ghed just 2 grams,
and all Postal Inserts were 1mt1ally given “Normal” pnorlty Slnce only one Postal Insert ,
~could be accommodated ‘the Postal Insert with the highest revenue would be used. . But 1f |
any other Postal Insert,.even one with the lowest revenue, were reclassrﬁed as “ngh” '

priority then it would be used instead of the one with the highest revenue.

In truly efﬁc1ent postal operatlons Comrnumcators will be faced w1th a large number of .
: Marketers accepting the contmgent rates calculated through Vanable Prlcmg and some
“level of higher order managerial prerogatlves in the form of the prioritization scheme :
descrlbed above‘. In‘-sum, almost every Customer will be a good marketiug bet, to some
degree; for every Marketer. Conseouently', the multiple possibilities of access to.’eac'h' of
these Customers are an extremely valuable asset for the Communicator to leverage. The '» :
question that should follow, therefore, is how can the Commumcator optlmlze the value
of its newfound ability to provide a highly focused, d1scounted communications medium

to the multiple Marketers in this environment.
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Briéﬂy, the problem statement is to maximize the financial value (revenue unless
quiﬁed by managerial brerogatives) derived from each Customer. This goal is éubj ect
- to the constraints tﬁat the number of Postal Obj ects does not exceed the Maximum or
Minimum Object Per Customer Constraints and the weight of all optional i’dstal Inserts -

does not exceed the'Surplus Weight for the Customer.

This problem staterﬁent' is the classic Linear Programming proBlem statament of Dantzig
_except for two modiﬁcations. The first modiﬁcation is to convert the Linear
P.rqgramming problem into an Integer Programming ?robiem. This is necessary to
re'sfr‘ictall activity variables (i.e., the number of éach Postal Object) tc be an intcgér.
‘AdditionallAy, constraints raust be in place to,insﬁ;re that the solution valﬁes for all Pastal
3 Ob_] ects 'except Bill Pageé must be 0 or 1‘. The second modification can\}erts the Integer
Pro grarhming problem into a Goal Integer Programﬁiing problem so managerial
pi‘erdgatives can be inporporated. Goal Programming problems‘ replace the sqaiar
coefficients in the objective function of the classic Linear Programming problem with

vector coefficients.

' The 'pfeferred embodiment sets the Goal Progfamming coefficients for each of the
activity variable (potential Postal Obj act) as a vectoa' of dimension 4. The first 'element of |
the vector is used to indicate wlaether the p’articglar Postal Obj ecthasa maﬁagerial
| prerogative of “Do Not Usa”. If so, it takes ahe valua of -1, otherwise it takes the value
~of 0. The second element of the vector is used fo indicate whether the paﬁicular Postal

Obj ect has an “Absolute” pﬁority. If so, it takes the value of 1‘,‘ otherwise it takes the

value of 0. The third element of the vector is used to indicate whether the particular
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Postal Object has a “High” priority. If so, it takes the value of 1, otherwise it takes the
_value of 0. The fourth element of the vector holds the revenue, typically computp'd under

Variable Pricirig arrangements.

The resultant Goal Integer Prdgramming is solved by modifications to the basic:SiInp‘lek
Algorithm of Dantzig. The incorporation of code to handle the “cutting plane”

methodology restricts activity variables to integers.

Value Maximization derives the maximum total benefit (in Communicator terms) .
possible at the individual Customer level. The formulation of the Communicator
problem statement as a variation of the classic Linear Programming. problem guarantees

that the presented solution is the theoretical maximum derivable valuation.

In the preferred embodiment, the problem is a large-scale database application. Thére are

three main tables: = -
e A Communicatdr Master Customer Table |
* A Master Marketer Variablle‘Prig:ing Table
“ e Marketer Object-Customer Tables

The Communicatér Master Customer Table contains the Customer Identification
Numbers (CIN) of the Customers whose bill will be processed on a givéri producﬁon dﬁy. |
The'Mastclar Marketer Variablé Pricing Ta‘lble contains the Obj‘ect Type (Outgoing
Envelope, Bill Page, Return Envelope, or Postal Insert), the Object Identification *
Number, and the particulars .needed to compute the Customer—Speciﬁc Access Charges. |
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These specifics are the negotiated coefﬁment of Probability of Success (the “m” term
from Equation 2), and the components of TotaI Costs (the Printing Charge, the Inserting

~ Charge, and Other per Postal Object Charges): The Marketer Object-Customer Tables

' ~contain records With the CIN, the Managerial Prerogative, and the Probability of Success.

The Comrnunicator Master C,ustomer Table and the Marketer ij ect-Customer Tables |

are assurned sorted by C]N

‘ P:Or disCussion purposes, it is assumed that the Communicator Master Customer Table
" and the Marketer Obj'ect-Customer Tables are »perfectly eonsistent That is, the CIN
E appear m the ObJect-Customer Tables 1f and only if they appear in the Commumcator
| Master Customer Table Exceptlons to this are easﬂy handled and need not be discussed
" h here. Processmg will consrst-of openmg all tables for read access. Customer by |
Custoﬁer, eaeh Marketer Object-Customer Table prouides its Postal Ohj ect Type (either
~‘an O‘,u‘tgoingAEnvelope, a Return EnveTop'e,. a Bill Page,ora Postal Irlsert), its 'Postal
_iject Tdentiﬁéation Number, a CIN-specifi¢c Probability of Success, and a CIN-specific | o
Managenal Prerogatwe The processmg performs a table look-up against the Master
' ‘Marketer Variable Pricing Table to obtain the components needed to determme the CIN-
' specrﬁc Customer Access Charge (the “m” term from Equatlon 2 and the varlous per. |
‘ Postal ObJect Costs) The processmg then computes the CIN-specrﬁc Customer Access |
Charge. The processing then loads an 1n1t1a1 Slmplex Algorithm tableau and performs the
: ClN-speeiﬁc Goal Integer 'Pro'gramming necessary to obtain the maximum_ theoretical

value from the available Surplus Weight. |
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As the 'optirnal, Customer-specific combinations of Postal Objects are determined a

_ Customer Control File is recording the CIN the optimal Postal Objects, and the - |
necessary 21p code related information of the Customer. At the end of the processmg, |
this file can be sorted by the z1p code related mformatlon necessary to achieve the
greatest pre-sortmg discourits pos51ble offered by the postztl service. The order of .
Customer information in this-file will cletermine the actual oider of Customer processing
used during the actual final construction of mailable Postal Items by the hardware of the

presented invention. -
Principal Element 3: Cost Minimization

The value/revenue side‘solution wonld be ideal if a Communicator possessed technology
| capable of delntenng any combination of Postal ObJects from a multitude of p0551b111t1es
to any Customer w1thout serious cost 1mphcatlons Unfortunately, this is not the case
under prior art technology In an efficient Postal Insert mdustry there will be a la.rge |
: number of third party Marketers desmng the deeply discounted, acutely focused
| communications the Communicators have to offer via Surplus Weight. The general .
| result of Value Ma)timization will be a very large number ot combinations of Postal
Ol:;j ects in Postal <Items. This large number of combinations.would overwhelm the
solutions offered by the prior art. This is because combinations of Postal Objects that
cannot be constructed from existing bin contents necessitate costly Set U.ns. As |
explained in the “Problems oh the Cost Side of Postal Insert Operations: Marketer-
Transmitter Relations” section, Assignments directly, btit unpredictably, inci'ease direct

operating costs under the current technology. The fundamental cause of the additional
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Set ‘Ups and associated costs is the limitation on the numbers of bins available. The
- solution provided by the‘présentcd‘ invention removes and extends the practical -
" 1imitati§n§ of the pﬁor art on the number of bins avajlablé for all Postal Objects (not just'
Postai Inserts). Conceptuallly, the presented invention executes a single Set Up as an
Offline pl;e-process.' By doing so, daily production costs are reduéed to a single
ovgrheéd cost thét is immune to the effects of vastly inpreased-combinations of Postal

Objects.
Hardware Innovations

_The prior art technology is incapai‘)lé of scaling to the number of bins envisioned by the -

' ; technolbgy of the presented invention. While increasing the number of bins along a

cénveyor belt might appear t§ be a theoretically equivalent solution, the behavior of
relatively flimsy Postal Inserts on.conveyer belts, ovér long distances, at the required
: ESM'operating speeds undermines that séiution. Te;:hnology iimits the number of bins
avaiiablé undér pﬁof art. Actual physicai space (i.e., room space) is the only limitation
.on the number of bins available under the lone concéptual Set Up of the i)resented
' .inv‘e'nfion. In short, the ﬁresented invention resolves the cost side problems of the prior
art.' "fhere are five physical hardware Sysfgﬁns of the.presented invention related to cost
'miMmiéation. These are the Ofﬂine Packet anstruction System, the Ofﬂine Packet
Storage Transfer System, the Offline Packét. Storage System, the Onliﬁe‘Pvack‘et Retrieval .
T raﬁsfer System, and the new Oniine ESM. Céﬁtrol of any and all components of the
‘ f’ackets are controlled by fheée systems in the order listed above. Figure 1-depicts the

Offline Packet Construction System building Packets from a large number of potential
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Postal Iﬁserts and Return Envelopes. Figure 2 depicts the transfer of control of the |
- Packets from the Offlirie Packet Construction System to the Offline Paci{et Storage
Transfer System. - Figure 3 deﬁicts the transfer of control of the Packets froﬁl thé Offline .
Packet Stc.;rage Transfer Systerﬁ to the Ofﬂine Packet Storage System. Figures'l througﬁ
3 depict tﬁe. 60re functionality 'of the Offline processing of the presented invention.
Figures -4 and 5 depict the core functionality 6f the modified Online processing. Figl.lii'e:4 |
deﬁic‘fs' the transfer of control ‘of the Packet§ from the Ofﬂipe Packet Storage System fo
the Online Packet Retrieval‘ Transfer S ysterﬁ. | Lastly, Fi gurer 5 dépicts the transfer éf
control of thé Packets ‘fr,om the Online Retrieval Transfer System to the new ESM. Tﬁese

figures and systems are explained below.

" The Ofﬂiﬁe Packet Construction System

The first innovation in the preferred embodiment of the invention ié the Offline Packet

Construction S&stem. A Packet is a set of Customer-specific Postal Inserts and Returﬂ |

- Envelopes Constructed in an Offline i)re-process and is treated as a single.entity'ii; fhé .
Cnline Postal Iterh Coﬁstruction process. Offline processing is any processing that takes |
place outside the fe§v seconds required to Construct the Posfﬁl‘ltem during ﬁnai.
p;ocessfhg. Pécket Cbnstruction machinery is used to Collect Postal Inserts and“Returr‘l |
Envelopes to Construct a Packet in a distinct, pre-processing step to the actual’ |
Construction of a final Postal Ttem. There are-a number of objectives for the Offline

" Packet Construction machinery. The first is to remove the restrictions on the number. of

bins available for hblding Postal Inserts and Return Envelopes under a Set Up. The

greater the number of bins available for these Postal Objects the greater the number of
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combinations that can be formed from the contents of the bins for a single, fixed Set UP
charge. The presented invention envisi(;ns perhaps as much as 400 bins availaﬁle to hold

- Postal Inserts and Return Envelopes. But presumably a much greater number of bins to |
hold Péstal Insérts and Return Envelopes could even be accommodated by the presented.
invention.. To permit the Offline Packet Construction to take plgce at slower but less |
error pfdne s'peeds;-the Offline Packet Constrﬁction pre-process of the preéented
invention could take place one business day prior to ﬁnal.Poétal Ttem Construction. This

| would do liﬂ:l,e harm to the v.alue/revenue maximization process since the only potential
ciétémﬁn,ant of a Customer Access Charge‘that could' change in that one déy would be the .
Customer’s crédit‘ balance. Unbiaéed, one day ahead, predictors of that fi gm;e would

E wprk apbeptably well. The Offline Packet Construction System depicted in Figure -1

implies amuch larger set of bins than is feasible under prior art. These bins are used to

.B'uild Cusfoméf—speciﬁc combinations of Postal Inser:ts and Return Eﬁ.\:relopes. Return

Envélbpes may also ‘supply“bangtails (i.e. i)erforated panéls attached to a flap of a'Return '

Enveloﬁe).

' ‘Figu‘re lisa schemét‘ic depicting the Ofﬂine Packet Constructién System for Posfal

' Inserts and Return Envelopes. Elements ”Bl through B5 in the figure déﬁote some

;peéiﬁc bins that are positioned above a coﬁveyor belt denoted as C. Element B1 is

" arbitrarily labeled “Bin 13”, clement B2 is arbitrarily labeled “Bin 997 and so on, fo

- reinforce the notion that Customer-specific combinations of Postal Objects will only use
a small number of these Objects and that these comb:ination's ‘wiil vary ﬁoﬁl Custome“f ‘;o
Customer. In this particﬁiar instance, Figure 1 is depicting the coﬁstructioﬁ ofa

* Customer-specific optimal Packet consisting of a Return Envelope that is being stored in
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Bin 344, and four Postal Inserts that are being stored in Eins 231, 152, '99, and 13, ‘

_respectively.

The optimal Packet is being ereated in stages as the Conveyer Belt C moves over rollers
R. As the position on the Conveyor Belt C designated to hold the optimal Packet of this
particular depicted Cnstomer passes under element B5 (Bm 344) the Return En\'/'elopeof ‘
the optimal Eacket isdropped on to the Conveyor Belt C.. -This act is indicated .b‘y.the‘
downward arrow AS. Asthe Convey’or Belt C moves to the left, it will bring that same
position on the ’C.onveyor Belt under a second bin, denoted as element B4. At that point,
the ﬁrstof the four Postal Lnserts in this Customer-specific optimal Packet will be added.
This ae‘don is depicted by downward arrow A4. After this action the Packet that initially ;
con51sted of the Return Envelope stored in element B5 (Bm 344) now consists of that ' '
Return Envelope and the Postal Insert stored in element B4 (Bin 23 1) Analogously, the
dlagram deplcts the contmued building of the optlmal Packet over time as that same -
position on the Conveyor Belt C moves under the Bins denoted B3 B2 and Bl (Bin 152,
Bin 99 and Bin 13, respectively). The actions of these Postal Inserts being dropped onto” -
‘the ever-growmg Packet are indicated by downward arrows: A3 A2, and Al,

respectwely The figure deplcts the transformatlon of the nascent opt1ma1 Pachet
through tlme Element P1 dep1cts the Packet at apoint in tlme when it on]y cons1sts ofa
Return Envelope. Elements P2 through P5 respect1vely depict subsequent pomts‘m time -,
when the Postal Inserts residing in then bins denoted as B4 through Bl continue to ‘
further form the optimal Packet. Lastly, element FP depicts the Packet at the end of the

Conveyor Belt C. The leftward arrow A6 indicates that the fully formed final Packet will
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be transferred to the Offline Packet Storage Transfer System for the next step of

processing.
The Offline Packet Storage Transfer System

Abother iﬁnovation'of the presented invention is the Offline Packet Storage Transfer |
System'. In thebr"eferred embodiment, Customer-specific combinations of Postal Inserts
and Return Envelopes are produced by the-Offline Packet Cdnstruction System. These
" Packets, however; are being produced by an Ofﬂine‘pro'cess' and, by definition, cannot be -
used immedietely n the Constructien of final Pestal Items.. An Offline Packet Storage
Ttanst‘er System Physical assumes control of the Packets as seon as they are 'ptoduced.
‘. - The~funetion of the Offline Packet Storage Transfer System is to clear the output of the
‘Ofﬂlne Packet Construction System and to place the Packets 1nto an Offline Packet
Storage System. The function of the Ofﬂme Packet Storage System is to store the

1 Packets in an orderly fashion for future retneval and ultlmate use by the new ESM

descnbed by the presented invention during final Postal Item Construction.

bFlgure 2 depicts the contmumg Joumey of the Packet created by the Offline Packet

' Constructlon System in Flgure 1. Figure 2 depicts the leﬂmost portion of Flgure 1 usmg
the exact same denotations in order to reinforce the contmulty of the processmg Flgure 2
deplcts the optxmal Packet for the Customer, element FP, being grasped by an arm in the

_ Qfﬂme Packet Storage Transfer System, denoted as element GA. The arm in the Offline
Packet Storage Transfer System rotates the optimal 1?ac”ket (element FP) aboﬁt a pivot
(element P) in order to remove the Packet from control of the Conveyor BeltC. Tbe act

- of moving the Packet through space is denoted by‘ the arc denoted as element A. The
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lefiward arrow A7 denotés the imminent transfer of control of the Packet to the Offline

_Packet Storage System (not yet shown). -

The Offline Packet Storage System

Another innoiration herein is tﬁe Offline Packet Storage System. In the preferred
embodiment, Custorrier-speciﬁc i’ackets are placed in Slotg of the Offline Packet S;torégé
System by the O'fﬂinc;:APacket Storage Transfer System. The function of the Offline |
Packet Storage System is to hold the oqtput of the Ofﬂine Packet Constructioﬁ System

for future use.

Figure 3 dei)icts the last phase of Ofﬂiﬁé processing. Thé figure depicté thé leftmost
portion of Figl‘lreAZ' to réiﬁforce continuity. figure 3 depicts the 6rder1y sequeﬁtial -
stérage of optimal Customer-specific Packets (labeled F‘P-ll and Fl)‘eZ).'into an Offline
Packet Storage System (éiement S). The upward arrow AS indicates that the.individua]' .
storage‘ slots (lébeled Slot #1 through Slot #3) are moving upward, relé@tive‘to the arm of .
the Offline Packet..Storage Transfer Systein. This permits suéceési\;e optimal Cuét‘om'er- ‘ )

-specific Packets to be stored in differeht Customer-specific storage éompartrnents.

' The Online Packet Retrieval Transfer Svétem

Another innoyation of the inventipn is ‘;he Online Packet Retrieval Transfer Syétem. 'I"he'
function of the Online Packet Retrieval Transfer System is to retrieve the Packetsl stoped
in tﬁe Offline Packet S.to.rage System and transfer them to the new ESM for final Posfal
Item Construction. ;l‘his~action is Online Probessing as it takes place within seconds of
final Postal Item Construction. The Online Packet Retrieval Transfe;r System is depicted
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in Figure 4. The Online Packet Retrieval Transfer System performs the opposite function
of the Offline Packet Storage Transfer System. It retrieves Packets for virtual immediate

- inclusion into a final, mailable Postal Item.

Pigure 4 .depicts the first actions of the Online ‘Packet Retrieval Transfer System. T he
slots in an Ofﬂine Packet Storage System (element S) are depicted as moving upward
relat1ve to the arm (element GA) of the Online Packet Storage Retneval Transfer System.
.,Thls insures the orderly, sequential retneval of optlmal Customer-spe01ﬁc Packets
(elements FP-2 and FP-3) from the slots of the Ofﬂme Packet Storage System. Control
of the cptimal Customer-specrﬁc Packets is shown 2s moving from the Offline Packet

“ StorageSy‘stem to the arm (elern‘ent GA) of the Online Packet Retrieval Transfer System
3 by the rightWard arrow Al0. The purpose of the Online Packet Retrieval Transfer
Systenr 1s to take a Customer-speciﬁcPacket (element PP-Z) from the Qfﬂine Packet
'Sltcrege System (element S) and deliver it to the new ESM for ﬁnal Pcstal Item
processing. The arm of Onllne Packet Retrieval Transfer System rotates an optimal
Packet (element FP—2) about a pivot (element P) in order to remove the Packet from

‘ vcontrol of the Offline Packet Storage System S. The act of moving the Packet through
space.is denoted by the arc denoted A. The rightward arrow A11 denotes the transt'er of

ccntrol cf the Packet to a new ESM (not yet shoWn). A
The New Envelope Stuffing Machines (ESM)

Figure 5 depicts the last processing step of the presented invention. The ﬁgtrre depicts
' three Offline Packet Storage Systems (elements S1, S2, and S3) and three Online Packet

Retrieval Transfer Systems (elements TS1, TS2, and TS3). These three pairs of
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: componénts provide Qutgoing Envelope Packets, Bill Page Packets, and Return

‘ Envelope/fostal Insert Packets, respectively, to the new ESM. The new ESM, elefnent‘ E,
receives all Packets vian Online Packet Retrieval Transfer Systems. The Figuré depicts
the sé{ne numbered slots in eacﬁ of the Ofﬂine Packet Storage Systems holding the

different Packets of a single Customer.

As the fbrmulation of the Customer-specific combinations of Postal Inserts and Retum 3
E’nveiopes has taken place duriﬁg Offline processing, no disruptive Set Ups bccﬁr duﬁﬁg
final processing. | In éffect, a single Set Up §vith an arbifrarily large number ofbins'fdr
Postal Inserts and Return Envelopes has been performed 'throﬁgh the Offline facket '
Construétion process. 'Il‘heA direct costs éf Set Ups and the indirect costs of significant .
" ESM “down tiﬁe”, have been eliminated. Consequently, fewer ESM will be needed to . 4
process ‘th'e daily peak lba_d of 2 Communicator. These indirect cost savings are
substantial. The presented invention, by removing disruptive Set Ups from final’ 4.
processing, cre;,ates an environment in which the processing ordef of Customers does not -

affect direct operating costs of final processing. Accordingly, the order of Customer "

‘processing can be that order that achieves the maximum Postal pre-sorting discouhts. :

There are thr¢¢ PostéI Objects in the preferred embodimeﬁt of the Apresented inveptiom '
Outgoing Envelope Packets, Bill nge Packets, and Postal Insert Packets. Poétal Insert
Péckets are Cﬁstomer;speciﬁc combinations of Postal..Inserts and Return Envelope‘s.‘ In éA
truly general economic environment, any of the Postal Objects should be capable of - |
carrying information to a Customer and generating value/revenue for both | .

Communicators and Marketers. For example, Outgoing Envelopes may be state specific
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or Bill Pages may be able to transmit third party information in their margins or tiirough
'waterrnarks. Wheil all or” these redefined Postal Objects are available to the new. ESM of
" the presented inverition as Packets the comple)rities and inefficiencies of the prior art are |

removed On the vahie/reveriue side, theoretically optimal Assignments are i)eing made -
for 1nd1v1dual Customers. On the cost side, direct Set Up costs and indirect costs of |
machme mterrupimns are eliminated when the Offline Packet Storage Systems are large
enough to hold a day’s production quota (i.e., Offline Packet Storage Systems large
'enoiigh Satisfy ESM processing speeds). Direct costs of multiple Set Ups have been
reduced to v1rtually one Set Up per machine. All that will be required of the Offline
.Packet Construction Systems is a full daily load of Postal Objects during Onhne

“ ‘ Processmg. Figure 5 depicts the new ESM with Offline Packet Storage Systems for all

Postal Objects.

.O.ther reconﬁgurations of the new ESM could alter tlie possible ways Postal Objects other

tha_ii Postal Inserts and Return Envelopes (i.e., Outgoing Envelopes and Bill Pages) are

", managed. by/Communicators,. Prior art ESM (Pliillipsb\irg' Inserters) typically are
. 'conﬁgured with only one Outgoing Envelope bin and one Bill Page bin. The purpose for
‘ iricreasing the number of possible choices‘for Outgoing Envelopes and Biil Pagesisto k

offer Corrimmiicators further choice for Customer—speciﬁc optimizations and, thus,

: potentiaily more value/revenue under a VS‘et Up ; A possible confi guratioii that offers more
- choices for Outgoing Envelopes and Bill Pagesis to simply provide 'more bins fo'r‘them
in conjunctiori with the Offline Packet Storage Systems to handle Postal Iriserts and
- Return Envelopes. However, adding more bins for these Postal Opjects provides only |

limited and non-scalable relief. Also, it permits the reintroduction of costly and
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disruptive‘Set Ups with widespread, uncontrolled Assignment policies for Outgoing
_Envelopes and Bill Pages. The ultimate‘ answer is not, therefore, to add more biI;s‘ for
these Postal Objects, but rathef to have these Postal Objects made évailable. f,or“ﬁnal
assefnbly énd mailing through tﬁeir oWn Ofﬂine Packet Storage Systems. None'.theless,:
the presented‘ invention does not preclﬁde th; use of mulﬁple bins instead of Offline
Paﬁket Storage Systeﬁs to handle either Outgoing Envelopeé, or Bill Pages, or bAoth.l Tﬁe
raw eéonomiqs concerning"’thé salability of third party commuﬁications through -Outgoihg

- Envelopes and Bill Pages should dictate this technology. decision, not vice versa. -

While the preferred embodiment of the invention has been depicted in detail,',
modifications and adaptations may be made thereto, without departing from the spirit and

scppeiof the claim as delineated in the following claims:
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- WHAT IS CLAIMED IS:
1. A method of managing assembly of objects, said method comprising the steps
of

" conveying at least one of said objects from a first répository to a second

repository; and

pfg-prOcessing a combination from among at least one of said objects based
on assigned criteria.
2. The method of claim 1, wherein saidlmanaging is the optimization of said -

combination of objects.

3. The method of claim 2, Wherein said objébts are sent throuéh the postal

system. '
4. The method of claim 1, wherein said first reﬁosifory is at least one bin,
TS, Thé method of claim 1, wherein said conveyiﬁg is done by a conveyor belt.

6. The method of claim 1, further comprising the step'of transferring said objécts

to a transfer system.

7." The method of claim 1, wherein said pre-processing is based on at least one of
the following factors: variable pricing, value maximization or cost
minimization.
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‘8. | The method of claim 1, further comprising a means for preventing inserts
from moving beyond a desired location on the conveyor.
9. The method of claim 1, further cbmprising a storage transfer system-

which assumes control of and clears the outputA of a construction system and

places the content;s,into a storage system.
10. The method of claim 9, wherein the storage system stores the contents
" in an orderly fashion for future retrieval by a subsequent system. -

11. The m'ethod‘c'),f claim 9, wherein the storage system holds the output of the - |

construction system for future use.

12. The méthod of claim 11, further comprising a retrieval transfer system for -
retrieving the contents stored in the storage system and transferr‘ing‘them toa

subsequent system.
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Figure 1: An Offline Packet Construction Device for Postal Inserts and Return Envelopes
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Figure 2: An Offline Packet Storage Transfer Device
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Figure 3: An Offline Packet Storage Device
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Figure 4: An Online Packet Retrieval Transfer Device
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Figure 5: Presented ESM with All Postal Objects Delivered as Packets
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