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Overview

Paper checks make up a large percentage of the total number of non-cash payments used by U.S. consumers, businesses and government entities. As shown in figure 1, the US Federal Reserve handled about 28% of all paper checks or approximately 12 million US paper checks in the year 2000. Handling here primarily involves the process
	Figure 1
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of sorting, crediting accounts and delivering checks to originating banks. In addition, the US Federal Reserve may also need to process returned checks as well as allow for account adjustments in the event of processing errors. This all occurs at one or more Fed check processing facilities located in Federal Reserve Banks, Branches and dedicated processing facilities. 

In general, the total number of checks written and those processed by the Federal Reserve has been declining since the late 1990s while during the same period, the dollar value of these checks has been rising. This trend is clearly depicted in Figure 2 and is expected to continue as the new Check 21 legislation is poised to reduce the volume of

	Figure 2
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paper checks even further. The Federal Reserve is required under the Monetary Control Act of 1980 and the Expedited Funds Availability Act, enacted in 1987 to recover expenses spent on transactional services provided to the private sector.  This creates a dual role for the Federal Reserve which competes with specialized private clearing service providers, but must serve its mandate of providing service to all legally defined member banks.  Under this environment and new rules, the Federal Reserve must be prepared to adjust its internal operations in order to maintain operational efficiency and contain costs.  

This paper delves into the details of check processing and how it will be affected by Check 21 from the perspective of the U.S. Federal Reserve. After a brief organizational background into the Federal Reserve and its services, a more detail analysis of the check processing system will follow.

Background - The U.S. Federal Reserve

The United States Federal Reserve System was created by the Federal Reserve Act of 1913
 to provide the nation with a safer, more flexible and stable monetary and financial system – in essence, it acts as the central bank for the United States. It is responsible for:

· Formulating and executing monetary policy

· Supervising and regulating depository institutions

· Providing an elastic currency

· Assisting the federal government’s financing operations

· Operating the nation's payments systems

· Protecting consumers' rights in their dealings with banks and

· Promoting community development and reinvestment.

The Federal Reserve Financial Services

The FRB Financial Services acts as a fiscal agent to the federal government by providing financial services to the United States Department of Treasury, depository institutions and the general public. It is responsible for overall leadership of the twelve Federal Reserve Bank’s financial services activities and related support functions. Products and services include:

Figure 3
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The Federal Reserve Check Clearing System – Electronic Check Processing

Since the early 1990s, the Federal Reserve has incorporated and enhanced electronic check clearing though their Electronic Check Presentment (ECP) services. This is a process in which checks evidence a one-time electronic payment from a specific account – the check itself is not the method of payment; rather a check represents a transfer of a bank obligation from a depositor to a payee.  The MICR and dollar amount information are extracted and transmitted through the ACH clearing network for payment.

Check 21

The Check Clearing for the 21st Century Act (Check 21) was signed into law on October 28, 2003 to become effective on October 28, 2004.  The legislation was designed to facilitate banks’ move to processing more checks electronically instead of the traditional physical transfer thereby making check processing faster, more efficient and less costly (in the long-term). This is primarily done through the introduction of a new negotiable instrument called a substitute check – see figure 4. A substitute check is the legal equivalent of the original check and includes all the information contained on the original check.

	Figure 4

[image: image5.png]



[image: image6.png]1799425335

TEG







 As a result of these characteristics, banks receiving a substitute check, both physically and electronically, are able to process them to the same extent that it could process the original check.  The law however does not require banks to create substitute checks.

Organizational Structure

The Board of Governors

The Federal Reserve has indices of both private and governmental structure.  The Federal Reserve is fundamentally a government-run organization, chartered to promote the public good rather than maximize profit.  The seven members of the Board of Governors are appointed for 14 year terms by the President of the United States and confirmed by the U.S. Senate.   The Chairman and Vice-Chairman are appointed for four years, but may be re-nominated for more than one term.  The Federal Reserve System is comprised of twelve districts represented by a Federal Reserve Bank and headed by a board which with the consent of the Board of Governors chooses a president for five year terms.
    Five of those presidents (along with Board of Governors) serve on a rotating basis on the Federal Open Market Committee, the body responsible for federal monetary policy.  

However, the commercial banks within a Federal Reserve district hold stock in the Federal Reserve Bank of that district.  Unlike holder of private equity, holders of Federal Reserve Banks may not exercise control over that bank.  The shareholders have the ability to elect 6 of the bank’s nine board members.  There are many functions that are financed not through governmental means, but through service-based fee collection.  Section 11a of the Monetary Control Act of 1980 both increased the power of the Federal Reserve to operate financial services and created a mandate that the provision of those services be financed through user fees. 

The Federal Open Market Committee has the primary responsibility for the Federal Reserve Payment Systems.  The Federal Reserve offers three services through FedWire, the National Settlement Service, Fedwire Securities Service, and Fedwire Funds Service.  The National Settlement Service is used by large clearing institutions such as check and ACH clearinghouses for large settlement transactions.  These transactions are end-of-day net settlements, settling all of the daily transactions between institutions in a single transaction.  These institutions may serve as an alternative to other Federal Reserve transactional services including FedWire.  Insofar as the users of National Settlement Services are large transaction aggregators, there are very few users (less than 100).   FedWire Funds Services, on the other hand, provides a transaction-level service for thousands of banks, credit unions, and other commercial financial institutions while FedWire Securities Services provides for similar transaction-based services dealing in securities rather than monetary instruments.  

Each Federal Reserve Bank is given operational power to provide financial transaction services with guidance and supervision from the Board of Governors.  Each Federal Reserve Bank issues a copy of the Federal Reserve Operational Circulars and the Account User Manual which both dictate policy of the individual banks as well as have the power of regulation.

There are a few (mostly jurisdictional) requirements for financial institutions to hold accounts with the Federal Reserve.  However, non-qualified institutions, such as foreign banks, may enter into an agreement with a account-holding bank (called the correspondent) to run the transactions through that account.  In such a relationship, the correspondent holds funds for the non-qualified bank (the respondent”) in a bank-specific sub-account which is held on the ledger of the correspondent, but does not appear on the books of the Federal Reserve.  However, the correspondent must cover the reserve requirement of all monies in their account including that held for respondents.   Thus, correspondents make relationship-specific agreements with respondent banks regarding security interests and other risk-management instruments.
Competitive Environment

The Federal Reserve is in a unique market position garnering many competitive advantages with its large size, political checks, and layers of bureaucratic control being it primary competitive disadvantages. The competitive advantages of Federal Reserve Banks include:

Economies of Scale

The Federal Reserve processes close to 60% of interbank checks and has an account relationship with almost every American financial institution.  The volume of check, substitute checks, and ACH entries which go through the Federal Reserve each day give it the ability innovate down the marginal cost of such orders.   

Economies of Scope

The Federal Reserve is involved in almost every type of financial transaction, electronic and traditional.  The expertise, technology, and resources of any one service may translate over to offering in other areas, decreasing the research, development, maintenance, and marginal cost of each product. 

Name Recognition

Certainly, the Fed is the best known and most trusted transaction mechanism in the history of the World.  Beyond the obvious advantages of this position, the Federal Reserve also has the backing of the Federal Government insuring its quality and credit-worthiness.

Federal Regulation

The Federal Reserve is instrumental in writing its own policy as well as the policy which it may dictate to its customers, business partners, and even competitors.  For example, the Federal Reserve may require security interests against instruments of transactions to cover overdrafts without securing possession of the instruments, a position that no other institution in the country could take. 

Innovation & Standardization

The Federal Reserve System leads the industry in key aspects of transaction innovation.  Further, the Federal Reserve may adopt and set standards based on its business need

Traditional Check Processing

The payee (check depositor) will receive credit for the check amount only when the physical check is presented to the originating bank (writer of the check) – the check must be transported from the Bank of First Deposit (BoFD) to the paying bank.

Figure 5
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Operational Details

	1
	Check Deposit – The physical check is first deposited at an institution. This would be achieved directly through a bank’s teller or indirectly through an ATM, telephone or Lock Box. Checks of various denominations and institutions will all converge here.

	
	

	2
	Check Sorting – The depository bank then sorts and categories each check by type and destination. The face value of each check is typed in MICR ink and reader sorters sort the checks into pockets for their capture.

	
	

	3
	On-Us Checks - The depository bank will process on-us checks by debiting the depositors account and crediting the payor’s account. The turnaround time for these types of transactions is quickly and the depositor can expect payment immediately – providing that there are sufficient funds.

	
	

	4
	Local Processing – Local checks would have been pre-sorted to be sent to local clearinghouses. Depending on the number of local destinations and the volume of checks, the depository institution would have setup a courier delivery schedule for different times of the day/week/month or year.

	
	

	5 & 11
	Payment – The local or private clearinghouse completes the transaction by crediting the accounts of the depositing banks electronically. If at this point the specific checking account does not have sufficient funds to cover the check amount (NSF), the check is labeled to reflect this and returned to the depository bank through the same channels. In this case, the depository institution would not credit the payee’s account but notify them by mailing the returned check or, depending on the amount of the check, use a more direct approach.

	
	

	6
	At this point, the depository bank makes the decision of whether to send the check to a private clearinghouse, the local or destination Federal Reserve or choose to directly send it to the paying institution.

	
	

	7 & 8
	Routing - The depository institution then has the option of clearing the check at either a local Federal Reserve office, private clearing house or directly at the corresponding destination Federal Reserve. The main driver of this decision would depend on where the accounts lie for each institution and given the volume of checks going there, which would be the lowest cost alternative.

	
	

	9
	Clearing Process – In the most cases, inter-bank check settlements would occur through the U.S. Federal Reserve. The Federal Reserve would act similar to private clearing houses where checks would be processed and the appropriate accounts be updated.

	
	

	10
	Direct Send – By far the most expensive option and is usually reserved for special circumstances (large denominations and/or guaranteed settlements)

	
	


Productivity Analysis

Note that in addition to all of the variables listed below, the average variance would also be appropriate to measure for productivity as well as quality metrics.  Though these complementary variables have not been listed, they are vital to high volume queued processes which rely on the consistency of each step in the system.

The basic metric of productivity in check processing is speed.  Every minute that the average check is in the settlement process is a minute of float lost by the depository bank.    Considering the gigantic volume of checks in the settlement process, depository bank have a desperate need for a speedy settlement.   On the other side of the equation, the depositor and the payor bank have a great need for accuracy of checks being settled.  The depository bank and settlement processor will generally be the ultimate losers if a check is incorrectly processed or is lost, stolen, or damaged.  On one hand, millions of checks must be processed at an incredibly rapid rate; on the other, the players open themselves up to almost unlimited liability if any of those checks are mis-processed. 

Productivity Inputs

Number and dollar value of checks to be settled categorized by 

· Settlement Chain participant

· Time of day/ settlement batch

· Settlement chain process

· Transportation and settlement function used

Variable Costs per check including

· Labor cost

· Individual transportation cost

· Individual processing costs

Fixed System Costs

· Overhead labor including management and administration

· Overhead equipment, facilities, and transportation costs

· Other overhead such as legal costs

Productivity Outputs

Number and dollar value of checks successfully processed categorized by:

· Settlement Chain participant

· Time of day/ settlement batch

· Settlement chain process

· Transportation and settlement function used

Average Time of processing checks broken into

· Time from entrance into the Federal Reserve or Private Clearinghouse settlement function to the successful completion of the transaction

Time to process check categorized by:

· Time of Day/ Check batch

· Originator and Destination Banks

· Settlement method used

· Clearinghouse Facility used

Quality Inputs
Number of checks entering the settlement system 

Quality Outputs

Number and dollar value of checks successfully cleared

Number and dollar value of misrouted checks

Number and dollar value of delayed checks

Number and dollar value of lost checks

Number and dollar value of damaged checks

Float Cost of checks in the settlement system

Check 21

Figure 6
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Check 21 has been publicized as a revolutionary methodology in the check processing system poised to benefit participants in terms of cost containment and operational efficiency. However, omitted was the fact that these statements are forward looking and benefits are not expected to be realized immediately. In contrast to the traditional check processing system described in the previous section, Check 21 introduces various processing variables that now have to be taken into consideration. Since substitute checks are not expected to replace the traditional physical check immediately (big-bang approach), institutions must decide how and when this new process should be integrated into their system in order to maximize all expected benefits and minimize or eliminate new disruptions.

Operational Details

As shown above, with Check 21 the number of options for each institution has increased thereby increasing the complexity of check processing.  At this level, it is expected that those institutions that have converted to image-based processing will no longer be handling checks the traditional way.  However, the use of substitute check processes is not necessarily enterprise-wide.  Due to cost, logistics, and other practical causes, some branches, sub-branch entities, or even certain schedules of branch processes may handle checks by traditional physical paper processes.  

Original checks are image scanned (both front and back) according with specific standards in order to produce an electronically equivalent substitute check. At this point, the original checks themselves can be removed from the check circulation process altogether (Check Truncation) and replaced by the substitute check. The need to physically transport paper checks – whether across town or across the country – is now virtually removed. Institutions can now process this electronic image or use it to create a paper reproduction at any point in the process. 

	1
	Check 21 allows deposited checks to be processed through different channels than traditional check.  This bifurcation creates a need for an institutional analysis to determine how and when branches and processes will and can be converted. Even those branches not suitable for processing checks by traditional processes could become candidates. Further, internal bank processes may route checks from branch to branch to Check21 processes

	
	

	2
	Checks entering into the Check21 process are tabulated similarly to those going through traditional processes.  Banks will have processes to decide which checks are sent through the substitute process, which are sent through a truncated or ACH process, which go through traditional physical clearing, and which are given special processes such as personal delivery. 

	
	

	3
	Many smaller banks, bank branches in geographically inefficient areas, or institutions with other conditions making investment in internal imaging may turn to third party service providers to scan checks for them.  In such a case, the third party provider will have a clearinghouse service bundled with the imaging services, send checks through another clearinghouse, have a relationship with a correspondent bank for substitute check service through the Federal Reserve.  Further, a third party imaging service may be used as a imaging service which returns the images to the depository bank to clear.   Under Check 21 legislation, banks are not required to send checks through substitute check processes; however, banks under OCC/FDIC/Federal Reserve regulatory control are required to receive substitute checks, treating such images as the banks would treat paper checks.  Third party service providers are particularly helpful in this area insofar as where substitute checks are operationally inefficient to use, third parties service providers will get banks up to the regulatory floor. 

	
	

	4 & 6
	Once a bank internally converts physical paper checks into electronic substitute checks, it has a variety of options for the clearing process including through private clearinghouse.  Generally, private clearinghouses do not keep bank balances for transacting counterparties like the federal reserve does.  Rather, a clearinghouse will calculate the aggregate balance of instrument transactions running through it, confirm the transaction balances with the counterparties and facilitate a daily or other periodic transaction through other payment means such as Federal Reserve Aggregate Settlement Service.

	
	

	5
	Participating banks have a choice to allow the Federal Reserve to scan checks through their FedImage Services.  This step allows the Federal Reserve to image checks hurrying the second side of the clearing transaction to benefit from the increased speed and efficiency of the substitute check process.  However, the physical checks must be transported to the Federal Reserve to be imaged, leaving an inefficiency from the traditional physical model.  Once the image is created by the local Federal Reserve, there are number of processes which it may go through.  First, the substitute image may be transferred to the local Federal Reserve of the Payor Bank.  If the local Federal Reserve Bank of the Depositor is the same as the Payor Bank, the Federal Reserve will send the check on for presentment to the Payor Bank.  This presentment creates the same automatic paired ledger entries as presentment by traditional methods.  However, presentment occurs immediately rather than waiting for the batching and transportation delay of the traditional method.

	
	

	7
	A depository bank may choose to implement its own internal check imaging system; it may to integrate imaging processes into its traditional framework; or may create a hybrid system based on economic efficiency.  Once the physical check is read into a substitute check, it must be transmitted to a clearing system such as the Federal Reserve or a local clearinghouse.  The Federal Reserve receives the image from the depositor bank and through the FedForward routes on the substitute check to the electronic recipient.  On the other side of the transaction, the Federal Reserve uses the FedReceipt service to send the payor bank. 

	
	

	8
	Private clearinghouse such as Endpoint Exchange may create receipt settlement contracts with payor banks to receive electronic images in the same manner as they would physical checks.  The clearinghouse, in such a case, sends a substitute check directly to the payor bank bypassing the Federal Reserve altogether. 

	
	


Productivity Analysis

From the Federal Reserve’s perspective, there are now various in-bound transactions that would require overlapping internal processing paradigms and resources. As shown in figure 6, the Federal Reserve now has to contend with different types of inbound requests from varying sources both paper and imaged based. As a result, a balance of resources and scheduling activities must be met as the volume of image based processing increases while the demand for the traditional method decreases.

Productivity Inputs

· The number of physical checks to be processed in the conventional method

· Need to consider the traditional product array and processing methods 

· The number of electronic checks (not substitute checks) to be processed  in the conventional method

· Need to consider the traditional product array and processing methods 

· The number of physical checks to be imaged processed

· FedImage Capture

· FedImage Archive

· Imaged checks to be processed electronically

· FedImage Archive

· FedImage Retrieval

· FedImage Delivery

· Labor force specialized in image processing related to check handling and administrative duties

· The number of hours spent training

· The number of hours spent conducting each task.

· Labor force specialized in image processing related to service and maintenance duties.

· The number of hours spent training

· The number of hours spent conducting each task.

Productivity Outputs

Productivity outputs to include all existing parameters as described in the traditional method in addition to:

· Time related to image processing:

· Image scanning processing time

· Time taken to resolve scanning related issues

· Time related to image processing:

· Time to electronically store each substitute check (indexing, compression, encryption, etc.)

· Time to retrieve electronically stored checks.

· Time to reproduce a physical version of a substitute check.

· Time taken to resolve electronic related issues.

Although electronic processing times are expected to be relatively insignificant compared to other physical related activities, it is nevertheless directly proportional to the number of checks implying that there are capacity and performance contentions that have to be taken into consideration.

Quality Metrics

Quality metrics to include all existing parameters as described in the traditional method in addition to:

· Service Availability (Uptime)

· All consumer-facing check related services.

· All back-end check related services.

· Overall processing integrity

· Number of externally reported errors

· Number of internally caught errors

· System recovery times

· Instigated by event outages or performance slowdowns.

· Fault resolution times

· Time taken to resolve internally generated errors.

· Time taken to resolve externally generated errors.

A practical analysis would be to determine how the introduction of image related technologies and activities has impacted the overall performance of the Federal Reserve check processing facilities. In other words, at a specific moment in time, has the introduction of Check 21 related activities negatively impacted overall performance (as expressed in the quality metrics described above)? Such a mechanism would be useful in tracking the progress of the Check 21 initiative and help the Federal Reserve adjust according to any overall degradation. Unfortunately, a direct comparison approach in this manner would be like comparing apples to oranges and would not produce definitive results given the complexity of the situation.

Alternatively, one approach would be to perform a linear programming in order to determine the optimal method of allocating resources to the new Check 21 related activities. Each linear programming activity will seek to maximize each of the quality metrics described above given the constraints of the productivity inputs. In this way, the Federal Reserve can determine and allocate appropriately resources across various activities in order to maximize, and in some cases minimize, each of the quality metrics described above.

· Maximize Service Availability

· Maximize Overall processing integrity

· Maximize System recovery times

· Minimize Fault resolution times

An assumption can be made that the processing centers at the Federal Reserve operate in a functional layout given the fact that there is a need for large batch jobs and check processing equipment has a large foot-print that cannot be architected to operate in a “product” oriented approach – see figure 7. Given this assumption a linear programming analysis would take the form of the following:

	Variable
	Description

	x1
	Check sorting process – includes MICR reading and writing functions

	x2
	Image scanner and archive process


	Coefficients
	Description

	C1
	Average cost per check - includes labor and operating costs associated with the sorting process during a specific time period.

	C2
	Average cost per check - includes labor and operating costs associated with image scanning and archiving process during the same time period.

	ai1
	Average time for one check to complete its check sorting process

	ai2
	Average time for one check to complete its image and archiving process


With an objective function to minimize C1x1 + C2x2 subject to the number of hours in a given time-slot and depending on the number of assigned workers. In some part, this time capacity will be a factor of the level of worker skills and system up-time.

Figure 7
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Data Envelopment Analysis

The transition of the Federal Reserve’s check clearing services from a physical paper check system to one based on electronic presentment is ideal for DEA analysis; the electronic check presentment process is distributed to many different components spread both geographically and functionally.   However, the relevant input and output parameters describing efficiency in the system are fairly limited.  The major drawback in using DEA for such a process is that many of the inputs are upfront fixed costs such as equipment purchase and staff training;  thus, there will be skewing towards more experienced facilities than to newer ones as the upfront costs are less absorbed in new facilities than in old ones.  

In a 2004 analysis, David Wheelock and Paul Wilson used the following input parameters for a DEA analysis of traditional check processing:

1. Personnel: Number of employee hours

2. Materials, Software, Equipment, and Support

Materials: GDP implicit price deflator (seasonally adjusted, 1996 = 100)

Software: Private nonresidential fixed investment deflator for software (seasonally adjusted, 1996 = 100)

Equipment:

For 1979-89: PPI for check-handling machines (June 1985 = 100)

For 1990-2003: PPI for the net output of office machinery manufacturing (not seasonally adjusted,

June 1985 = 100)

Support: GDP implicit price deflator (seasonally adjusted, 1996 = 100)

3. Transit
Shipping and Travel: Private nonresidential fixed investment deflator for aircraft (seasonally adjusted, 1996 = 100)

Communications and Data Communications Support: Private nonresidential fixed investment deflator for communications equipment (seasonally adjusted, 1996 = 100)

4. Facilities: Facilities expenses from January, 2004.

Outputs for the analysis used were:

1. Items Processed 

Number of forward items processed

2. Endpoints Serviced

Number of Endpoints served. 

All of these previous variables are relevant to a DEA analysis of the Check 21 presentment improvements.  However, number of endpoints served could be omitted.  In traditional check processing, there is extra complexity, labor, and errors created by having many endpoints served per facility; however, under Check 21, the number of endpoints is largely irrelevant.  Further, this may create a skew towards Federal Reserve processing facilities which service high density areas.  

Electronic presentment allows a number of additions to input and output variables to factor the added efficiencies and costs of the computerized system:

Added Inputs 

Costs 

· Fixed and Variable Check21 computer costs 

· Support personnel Costs including both dollar amounts as well as actual man-hours used.

Added Outputs

Quality Metrics 

· Number of errors per period

· Average time per transaction 

The DEA analysis will assess which components of the process are more efficient than others.  Further, Federal Reserve Banks using different processes, resources, and management may meter their operations against others. 

Simple DEA Analysis

A small DEA analysis was attempted using output variables of number of checks processed and dollar amount of checks processed and input variables of dollars spent for fee-based services by the Federal Reserve and number of employees employed for fee-based services.  Additionally, instead of processing facilities, the DEA compares processes across years.  This will measure the relative efficiency of 2004 (the first year that Check 21 instituted the use of substitute checks) against years prior to the enactment of Check 21.  The data used for the DEA is derived from Federal Reserve Annual Reports 2001- 2004.  Unfortunately, the Federal Reserve only started breaking down expenses and employees by functional group in their 2001 report, so there are a very limited number of data points.
  Further, though substitute check processing was used throughout 2004, Check 21 did not become active until October of the year; therefore, 2004 is more of a hybrid, introductory year.  However, despite this characteristic, the results  of the DEA do show some distinct efficiency results for 2004.

	
	Outputs
	
	Inputs

	Year
	Number Checks Processed
	Dollar Value of Checks Processed
	
	Expenses  -  Fee Services
	Employees - fee based services

	2001
	16905
	14853072
	
	924769
	5436

	2002
	16587
	15033298
	
	931189
	5165

	2003
	15806
	15431625
	
	930975
	4754

	2004
	13904
	14287740
	
	835239
	4381


A simple efficiency frontier can be drawn using Dollar value of checks process versus the Expenses for Fee Base Services: 


[image: image10]
This graph shows that the efficient frontier for these two variables has been improving since 2003 when electronic presentment through checks started to be used on a large scale.   The costs are higher for 2003 than other years, possibly indicating that learning curve and error effects.   Further, the Federal Reserve instituted a check processing restructuring initiative in 2003 which reduced the number of Federal Reserve check processing locations from forty-five to thirty-two.  However, this may also simply be an effect of the higher number of dollars processed during the year.   

A DEA analysis was performed using both input variables and both output variables to find the relative efficiency of the years processes.  Due to the small number of points and the relatively high number of degrees of freedom for the number of data points, it is not surprising that each year had an idiosyncratic maximum efficiency linear combinations.  Thus, all data points (years) had 100% efficiency under their optimized model.  This process was performed using a simple Microsoft Excel maximization program:

	
	Relative Efficiency Using Other Data Points’ Model (Year)

	
	2001
	2002
	2003
	2004

	Data Points of

Optimized

Efficiency Model (Year)
	2001
	1.00
	0.997689
	0.935347
	0.837812

	
	2002
	0.974746
	1.00
	0.965906
	0.892470

	
	2003
	0.929470
	0.990788
	1.00
	0.995319

	
	2004
	0.911214
	0.959516
	0.954561
	1.00


Operational Risk Issues

The Federal Reserve faces a multitude of risks which can permeate through the economy potentially affecting every financial institution in the World.  The Federal Reserve must devote a disproportionate amount of resources into predicting and preventing such risks.  The Federal Reserve publishes the Federal Reserve Policy on Payments System Risk outlining the key risks faced in its payment systems and how the plans to avoid and remedy such problems. 

Service Disruptions

The biggest operational risk for check processing and settlement services is a disruption in the service.  This may take a number of forms which have the Federal Reserve Banks have been actively trying to predict, simulate, and understand to develop an appropriate set of tools to counter such disruption.  Since the financial disruption following the 2001 attack on the World Trade Center in downtown New York, the Federal Reserve along with 

In general, the greatest damage to the financial markets inflicted by a disruption to financial markets will be to those up and down stream of the Federal Reserve attempting to settle transactions including checks and ACH.  Federal Reserve regulations along with other federal law and regulation promulgated and monitored by entities such as the Office of the Comptroller of the Currency and the Federal Deposit Insurance Corporation require financial institutions to maintain backup systems to deal with large-scale disruptions in service.  Additionally, the individual Federal Reserve banks provide advice to account holders to assist in the event of a service disruption.  For example, the Federal Reserve Bank of Boston advises the following courses of action to presenting and paying banks respectively in the case of a service disruption:  

· Presenting Banks

Sort Pattern Flexibility – Separating high value, high priority, or separately processable instruments from others. 

Return Processing – Implementing other alternate channels for return processing. Be prepared to separate local returns from Other Fed returns. 

Deposit Records – Keeping backup information of presented and paid checks in the case of the destruction of the Fed’s electronic record of settlement transactions. 

Deposit Holds – Disallowing deposits into checking accounts which will require transit through the Fed.

Courier Notification – Letting physical check couriers know about the problem and setting up backup delivery systems.

Account Management – Allowing flexibility in internal accounting methods allowing for delay in entries due to service disruption. 

· Paying Banks

No File Delivery – Ensuring that internal Bank systems do not require delivery of presentment files from the Federal Reserve.

Alternate Physical Presentment – If electronic delivery of check information is disrupted paying banks need to ensure that they are able to receive and process physical delivery of checks. 

Later File Delivery – Ensuring the ability to receive check information later than usual, processing those instruments as quickly as possible.  

Controlled Disbursement Accounts – Notifying customers of potential delays and disruptions to their services.

Return Processing – Allowing for non-standard formats for return checks.  For example, image presentment may be substituted for MICR presentment.

Business Continuity and Disaster Planning

In addition to mitigating potential damage up and down the transactional chain, the Federal Reserve Banks must create a system of internal checks and balances to ensure that services remain up as much as possible. 

Multiple energy and communications vendors – The Federal Reserve Banks cannot rely on a single vendor for system dependent resources such as energy or access to communications infrastructure.  The Banks of the Fed use multiple vendors to provide such critical resources ensuring that distribution is maintained such that the loss of any single resource provider (or a concurrent loss of a reasonably foreseeable group of resource providers) would cause a service outage.  

Security system with continuous monitoring – To prevent security incidents both through external forces such as terrorism or internal forces such as fraud, embezzlement or breach of private information, the Federal Reserve Banks maintain state of the art security systems to detect and protect against such attacks. 

System physical and functional redundancy – Geographically separated systems are maintained and tested with key personnel.  Every resources used in the system must be replicated to minimize risk of a large scale geographically distributed disaster rendering all systems, personnel, and resources of the primary site unavailable.

Balance Score-Card

Given this level of analysis and thought process, it will be important to set a strategic plan that not only addresses operational issues but encompasses financial and internal business practices.

Strategic Planning Processes

· Reduce operational cost

By far one of the most important goals for the Federal Reserve would be to control and minimize operational costs associated with check processing as a whole but more specifically with respect to Check 21 integration activities. 

· Increase operational efficiency

An important step of cost containment is to achieve and sustain a high level of operational efficiency as quickly as possible.

· Regenerate revenue streams

The decreasing volume of check usage in general is expected to have a direct affect on the fee-based pricing system introduced by the Monetary Control Act of 1980
. This means that the Federal Reserve must look for new ways to generate new revenue streams while ensuring that adequate levels of competition is still maintained by not increasing prices

Objectives and Measures for Reducing Operational Costs

	Fed’s Perspective
	Objective
	Measure

	Financial
	· Reduce cost per activity and service
	· Cost by product/service

· Cost per transaction

	Customer
	· Maximize migration effort to lowest costs distribution channels
	· Percentage of depository institutions opting for electronic presentment

· Percentage of checks in dollar and number terms presented electronically

	
	· Expand automated processing and self-help systems.
	·  Number and percentage of transactions for which no electronic alternative exists

	
	· Reduce customer service expenses through minimizing customer errors
	· Number, length, and dollars spent on service calls to the Federal Reserve regarding electronic presentment.

· Number of bank-created errors

	Internal Business Process
	· Create value for the customer through operational efficiencies.
	· Average up-time

· Number of internally generated error

	
	· Minimize time of transaction


	· Mean, median, maximum time spent per transaction in the Federal Reserve System.

	
	· Increase trust in the electronic presentment system
	· Number of errors per transactions. 

· Source of error – whether customer or Fed and what component caused the error.


Objectives and Measures for Increasing Operational Efficiency

	Fed’s Perspective
	Objective
	Measure

	Financial
	· Maximize operational efficiency to contain costs
	· Linear programming or DEA analysis to locate inefficiencies in the system.

· Mean, Median, and maximum  expense per transaction

	
	· Decrease cost of system errors
	· Cost of remedying all errors

· Cost of remedying avoidable errors

· External cost of Federal Reserve Errors

	Customer
	· Minimize errors created by customers
	· Mean, variance, and maximum number of customer created/caused errors

· Source of error

	Internal Business Process
	· Minimize time per transaction


	· Mean, median, and maximum time per transaction

	
	· Minimize Federal Reserve errors 
	· Errors per time period

· Source/ process creating error

· Mean errors per period

· Error variance

· Maximum errors per period


Objectives and Measures for Generating Revenue Streams

	Fed’s Perspective
	Objective
	Measure

	Financial
	· Increase number of transactions sent through the Federal Reserve Electronic Services
	· Number of transactions using electronic presentment as a percentage of all Federal Reserve Transactions.  

· Number of transaction using electronic presentment as a total of all industry-wise clearing transactions

	
	· Increase Revenue from electronic presentment 
	· Dollars revenue gained from electronic presentment

	Customer
	· Increase customer trust in the electronic presentment system


	· Number of errors per transactions. 

· Source of error – whether customer or Fed and what component caused the error.

	
	· Increase types of transactions which are sent through Federal Reserve Services
	· Non-check related clearing transactions sent through the Federal Reserve as gross by number and percentage of industry.

· Percentage of client banks using Fed for majority of clearing transactions.

	Internal Business Process
	Create and Diversity Product Lines creating expanded revenue streams  
	· Number of product lines

· Client subscription to new or expanded products


Conclusion and Challenges

This analysis has focused on the relative efficiencies of the introduction of the substitute check system vis-à-vis Federal Reserve processes.  Much of the analysis is not surprising insofar as it details the tradeoff between upfront, fixed costs including equipment, training, and short-term increases in error raters and longer term savings generated from greater efficiency through lower variable costs including time savings, long-term quality increases, less human labor, and lower transportation and other costs.  This consideration is basically an analysis of future value creation through operational benefits of change versus the costs of investments today.  This trade-off makes the predictive value of the estimation tools of operational efficiency critical to the choices made by the Federal Reserve and in turn other market players.  These analyses made prior to passage of Check 21 as well as those made in enacting the legislation will affect the direction of the industry.

A second consideration further complicating this analysis is the time horizon of checking and the replacement other financial services.  The reduction of check use by financial customers is forcing the Federal Reserve to choose between continuing the less efficient processes of paper checks and large investments in electronic processing which may have a relatively quickly approaching terminal point.  This is exacerbated by rapidly changing technology and an even quicker consumer integration of existing technologies.   These characteristics combine to create an amorphous and constantly changing demand structure which puts industry players in the position of reacting to potentially short-term demand trends through inherently long-term investments.

A final consideration is the complex treble role as a market participant, a regulator, and a technical innovator.  The Federal Reserve must push forward industry-wide standards in a market in which it competes, and must enforce market norms against competitors.   Added to this complicated mix is a lack of profit maximization motive by Federal Reserve coupled with Congressional directive to use fee-based services to compensate federal expenses used to service financial transaction systems.  As detailed above, this duality creates a system in which the Federal Reserve is incentivized to increase operational efficiencies above those achieved by market competitors while pushing the financial transactional system as a whole towards industry-wide efficiency maximization.
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�  See H. R. 7837. (Dec. 23, 1913), 12 USC Sec. 221 et seq.�


� See “Check Clearing for the 21st Century Act” at � HYPERLINK "http://www.federalreserve.gov/paymentsystems/truncation/default.htm" ��http://www.federalreserve.gov/paymentsystems/truncation/default.htm� (November 16th, 2004).





� The twelve Federal Reserve districts are represented by Federal Reserve Banks in (1)Boston, (2) New York, (3) Philadelphia, (4) Cleveland, (5) Richmond, (6) Atlanta, (7) Chicago, (8) St. Louis, (9) Minneapolis, (10) Kansas City, (11) Dallas, and (12) San Francisco. 


� � HYPERLINK "http://www.frbservices.org/Retail/FedImageCapture.html" ��http://www.frbservices.org/Retail/FedImageCapture.html�


� � HYPERLINK "http://www.frbservices.org/Retail/FedImageArchive.html" ��http://www.frbservices.org/Retail/FedImageArchive.html�


� � HYPERLINK "http://www.frbservices.org/Retail/FedImageRetrieval.html" ��http://www.frbservices.org/Retail/FedImageRetrieval.html�


� � HYPERLINK "http://www.frbservices.org/Retail/FedImageDelivery.html" ��http://www.frbservices.org/Retail/FedImageDelivery.html�


� See Wheelock, David C. and Paul W. Wilson, “Trends in the Efficiency of Federal Reserve Check Processing Operations” Federal Reserve Bank of St. Louis Review September/October 2004.





� Please see United States Federal Reserve Annual Report to Congress, 2001, 2002, 2003, & 2004 available at: 


� HYPERLINK "http://www.federalreserve.gov/boarddocs/rptcongress/annual04/default.htm" ��http://www.federalreserve.gov/boarddocs/rptcongress/annual04/default.htm�  (May, 2005).


� � HYPERLINK "http://www.federalreserve.gov/paymentsystems/pricing/principles.htm" ��http://www.federalreserve.gov/paymentsystems/pricing/principles.htm�
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