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BOARDO OF GDVERNORS
OF THE

FEDERAL RESERVE SYSTEM
WASHINGTON, 0. €, 20551

ADDRESS OFFICIAL CORRESPONDENCE
TO THE BOARD

September 30, 2013

Byv Electronic Mail

Re: Freedom of Information Act Request 2013-270

This is in response to your e-mail message dated April 20, 2013, and received by
the Board’s Freedom of Information Office on April 22. Pursuant to the Freedom of
Information Act (“FOIA™), 5 U.S.C. § 552, you request the following documents:

each written response or letter from the Federal Board of
Governors to a Congressional Committee (not a congressional
office) (or Committee Chair) in calendar years 2012 and 2013
to date. By this, I mean one-time type responses to
Committee inquiries. You may exclude from the scope of
this request regular periodic reports .... [and] constituent
responses to a congressional office.

Staff searched Board records and located documents responsive to your request.
The Board’s Freedom of Information office will provide you with the documents you
seek under separate cover. Your request, therefore, is granted in full.

Very truly yours,
Margaret

Closkey Shanks
Deputy Secretary of the Board



BUOARD OF GOVERNORS
OF THE
FEDERAL RESERVE SYSTEM
WASHINGTON, O. C. 2055!

BEN S. BERNANKE
CHAIRMAN

January 19, 2010

The Honorable Barney Frank The Honorable Spencer Bachus
Chairman Ranking Member

Committee on Financial Services Committee on Financial Services
House of Representatives House of Representatives
Washington, D.C. 20515 Washington, D.C. 20515

Dear Chairman Frank and Ranking Member Bachus:

We are happy to work with you as the Chairman and Ranking Member of the
Committee to provide the Committee access to various documents related to the
American International Group, Inc., at the same level of access to those documents as 1s
being provided to the Senate Committee on Banking, Housing, and Urbﬁn Affairs. Thave
directed my staff to contact each of your staffs to make appropriate and complete
arrangements.

Sincerely,
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B0ARD OF GOVERNORS
OF THE

FEDERAL RESERVE SYSTEM

WASHINGTON, D. C. 20551

January 19, 2010
The Honorable Christopher J. Dodd The Honorable Richard C. Shelby
Chairman Ranking Member
Committee on Banking, Housing, Committee on Banking, Housing,
and Urban Affairs and Urban Affairs
United States Senate United States Senate
Washington, D.C. 20510 - Washington, D.C. 20510

Dear Chairman Dodd and Ranking Member Shelby:

Enclosed are responses to the questions that you submitted by letter dated
December 11, 2009. All or part of several of the questions request documents.
Respansive documents are being made available fo your staffs.

Sincerely,

(Signed) Ben Bemanke

Enclosure
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Responses submitted to questions received from Chairman Dodd and Ranking Member
Shelby on December 11, 2009. Documents responsive to questions 7, 8, 9, 10, 22, 24, 25,
and 26 (which are not reproduced below), and the bracketed portions of questions 2, 4, 5, 6,
12 and 21 below, are being made available in accordance with the December 11, 2009,
letter.

1. How was the Federal Reserve notified about AIG’s financial problems? Had the
Treasury Department, any regulator or any market participant contacted the Federal

Reserve with concerns about AIG prior to September 20082 If so, when and what was the
nature of the contact?

The Federal Reserve was first notified of the extent of the impending liquidity crisis at
American International Group (“AIG”) on Friday, September 12, 2008, by officials of AIG. On
that date, AIG officials met with senior officials of the Federal Reserve Bank of New York
(“FRBNY”) and the Board to discuss the company’s then-current liquidity position and the
significant liquidity events the company expected in the immediate future due to, among other
things, its inability to roll-over maturing commercial paper, ongoing collateral calls associated
with the derivative exposures of AIG Financial Products Corp. (“AIGFP”), the withdrawal of
securities lending counterparties from the securities lending program operated by the company’s
regulated insurance subsidiaries, and a potential downgrade of the company’s credit ratings.

Before September 12, 2008, the Federal Reserve was aware of general concerns
regarding the financial health of AIG through our ongoing interaction with market participants
and banking organizations we supervise, as well as press reports and other public materials.
However, prior to this date, the Federal Reserve did not have access to the type of proprietary,
confidential company information needed to understand the true severity and immediacy of
AlIG’s liquidity needs, nor had any person (including AIG) requested that the Federal Reserve
provide emergency credit to AIG under section 13(3) of the Federal Reserve Act. As you know,
the Federal Reserve did not and does not have supervisory authority over AIG or any of its
subsidiaries.

2. Please describe the efforts of the Federal Reserve to facilitate a private sector rescue of
AIG before the Federal Reserve ultimately decided to provide assistance to AIG. Please
describe the nature of the private sector rescue plans that were considered and the reasons
why those plans proved inadequate. [Please provide all emails, correspondence, and other
communications between the Federal Reserve and private banks related to efforts to devise
a private sector rescue plan for AIG.]

AIG is a holding company that controls a number of large insurance companies
supervised by state insurance departments as well as a number of other regulated and unregulated
subsidiaries. By mid-September 2008, AIG had already held discussions with a number of
investment banking firms to discuss possible ways for raising capital and liquidity to address its
financial difficulties. For example, as reported in AIG’s public filings, in late August, AIG had
engaged J.P. Morgan Securities, Inc. (“].P. Morgan”) to assist in developing alternatives,
including a potential additional capital raise.



The company’s efforts to find a private-sector solution accelerated after S&P, on Friday,
September 12, 2008, placed AIG on CreditWatch with negative implications and noted that,
upon completion of its review, the agency could affirm AIG parent’s then-current rating of AA-
or lower the rating by one to three notches. As part of these efforts, AIG discussed potential
capital injections, asset sales, and other liquidity measures with private equity firms, sovereign
wealth funds, and other potential investors. AIG also retained Blackstone Advisory Services LP
to provide assistance in connection with a potential capital raise or other financial transaction to
address the company’s liquidity needs. In addition, AIG met with representatives of Goldman,
Sachs & Co., J.P. Morgan, and other financial institutions in an effort to obtain a $75 billion
secured lending facility to be syndicated among a number of large financial institutions. This
private-sector secured lending facility was intended to act as a bridge loan to meet AIG’s
liquidity needs until AIG could sell sufficient assets to stabilize and enhance its liquidity
position. At this time, AIG also had discussions with the New York State Insurance Department
(“NYSID”) about ways that AIG’s insurance subsidiaries, with appropriate regulatory approval,
could potentially provide assistance to AIG as part of a private sector solution to its financial
needs. The NYSID, in conjunction with other state insurance authorities, was considering a
proposal under which certain of AIG’s property and casualty insurance subsidiaries would
transfer a portfolio of high quality assets to the parent company in exchange for equity interests
in certain of AIG’s life insurance subsidiaries.

After being informed by the company on September 12, 2008, of the extent of its
financial pressures, the Federal Reserve strongly encouraged the company to pursue private
solutions to its problems. We also monitored the efforts of the company to achieve a workable
and timely private sector solution in conjunction with its financial advisors, potential investors or
lenders, and the NYSID. The FRBNY also provided “good offices” to facilitate discussions
among AIG, the NYSID, and potential private sector investors and lenders. In particular, at the
request of AIG and participants in a potential industry consortium, the FRBNY hosted a meeting
on September 15, 2008, at its offices in conjunction with NYSID to facilitate negotiations
between the company, the NYSID, and representatives towards a potential private sector package
of supports for the company. The Federal Reserve was not willing to provide credit to AIG
under section 13(3) of the Federal Reserve Act while a viable private sector solution remained
potentially available.

On September 15, 2008, Lehman Brothers Holdings Inc. (“Lehman™) filed for
bankruptcy. Later that evening, S&P downgraded AIG’s long-term debt rating by three notches,
and Moody’s and Fitch downgraded AIG’s long-term debt rating by two notches. These events
resulted in substantial and immediate liquidity demands on AIG." Concurrently, private
investors terminated their negotiations and no private sector solution for AIG, either in the form
of a syndicated lending facility or a substantial capital raise, was reached.

' For example, as a consequence of the rating actions, AIGFP estimated that it would need in
excess of $20 billion in order to fund additional collateral demands and transaction termination
payments in a short period of time. Also, on September 15, 2008, AIG experienced returns
under the securities lending program conducted by its regulated insurance subsidiaries, which led
to cash payments of $5.2 billion to securities lending counterparties, and AIG became unable to
access the commercial paper market for its primary commercial paper programs.
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These pressures posed an immediate threat to AIG’s ability to operate as a going concern.
A disorderly failure of AIG during that time of global financial fragility posed considerable
systemic risks in various ways as a consequence of the company’s significant and wide-ranging
operations. A disorderly failure would also have further undermined business and household
confidence and contributed to higher borrowing costs, reduced wealth, and general additional
weakening of the economy. To address this immediate threat to financial stability and the
broader economy, and in light of the absence of any feasible altermative solution, the Federal
Reserve, with the full support of the Treasury Department, on September 16, 2008, agreed to
lend up to $85 billion to AIG on a fully secured basis to meet the company’s liquidity needs
while 1t unwound and sold its operations.

3. Before determining that Federal assistance was necessary, did the Federal Reserve
consider alternative rescue plans that were being discussed by AIG and the New York State
Insurance Department?

Yes, the Federal Reserve discussed with AIG and the NYSID the plans that they were
developing to find liquidity to meet AIG’s needs, and monitored and encouraged these efforts.
These efforts are described in response to Question 2 above.

4. According to news reports, the New York State Insurance Department considered
allowing AIG to transfer assets from its property and casualty insurance companies to its
holding company as part of an effort to stabilize the company. Why was this plan
abandoned? [Please provide any documents and analysis that the Federal Reserve
prepared or received concerning this plan.]

The proposed arrangement under which certain of AIG’s insurance subsidiaries would
have transferred (subject to regulatory approval) assets to AIG in exchange for equity interests in
certain of AIG’s life insurance subsidiaries was one part of a potential comprehensive private
sector solution for AIG. After the Lehman bankruptcy and additional credit rating downgrades
of AIG on September 15, 2008, this comprehensive private sector solution was no longer
possible. The NYSID would be best able to provide an explanation and analysis of its proposal
and decision.

5. How did the Federal Reserve determine how much money it needed to loan to AIG?
[Please provide all documents and analysis the Board of Governors used to make this
decision.]

In establishing the $85 billion maximum authorized size of the revolving credit facility in
September 2008, the Federal Reserve considered a number of factors.

As a general matter, the size of the facility was established based on estimates of the
amount of liquidity the firm would need to stabilize the company, meet its obligations as they
came due, and allow AIG sufficient time to find alternative sources of funding and sell certain of
its businesses in an orderly manner, the proceeds of which could be used to repay borrowings
under the facility. In estimating these needs, we considered information developed by or for the
consortium of private sector financial institutions that in the days preceding the Board’s



authorization had been in discussions with AIG concerning a potential $75 billion private-sector
lending facility. In addition, we considered additional information provided by AIG, as well as
information obtained through discussions and contacts with the Treasury Department and the
NYSID. The information considered included estimates of liquidity needs associated with
collateral calls from credit default swaps (“CDS”) and other derivatives contracts written by
AIGFP; maturing AIG commercial paper and other short-term maturing obligations that AIG
likely would be unable to fund elsewhere; the liquidity needs associated with the securities
lending program operated for AIG’s domestic insurance company subsidiaries; and other
material funding requirements of AIG and its subsidiaries. We also considered the potential that
AIG and 1ts subsidiaries might need additional liquidity to meet unexpected liquidity needs that
might arise due to the bankruptcy of Lehman just the day before and the continuing deterioration
of conditions in the financial markets.

Importantly, we also considered the collateral available to secure the credit facility. The
credit facility was fully secured by assets that AIG was able to pledge under the associated
Guarantee and Pledge Agreement and that had an estimated value in excess of the maximum size
of the credit facility.

6. Please describe the efforts of the Federal Reserve and the Treasury Department to
devise a government rescue plan for AIG, including when the Treasury Department began
working with the Federal Reserve, and when and why it was decided that TARP funds
should be invested by the Treasury Department in AIG? [Please provide all documents
and analysis that the Board of Governors used to determine that TARP funds should be
part of the rescue plan for AIG.]

As discussed in response to Question 2 above, after the Federal Reserve was informed by
AIG of its severe liquidity pressures on September 12, 2008, the Federal Reserve strongly urged
the company to find a private sector solution to its financial difficulties. This posture was
supported and echoed by senior officials of the Treasury Department. Federal Reserve staff also
began to analyze the causes and extent of the company’s financial problems, as well as the
potential risks that a disorderly failure of AIG would present to the financial system and the
broader economy, using information obtained from the company and other sources. As the
company worked with investors, financial institutions, and the NYSID over the next few days to
develop a solution to its problems, the Federal Reserve and the Treasury Department monitored
developments, and senior officials of the Federal Reserve and Treasury Department remained in
ongoing contact. On September 16, 2008, when no private sector solution remained available
and AIG’s liquidity needs became urgent, the Federal Reserve acted with the full support of the
Treasury Department to provide AIG up to $85 billion in secured credit to prevent the
company’s disorderly failure. The Emergency Economic Stabilization Act of 2008 (“EESA”)
was not proposed or enacted at this point. Consequently, neither the Treasury Department nor
any other federal agency had the authority to provide capital to AIG.

The loans provided by the Federal Reserve to AIG under the revolving credit facility
authorized in September 2008, and the securities borrowing facility authorized in October
2008, helped stabilize the company by addressing the immediate liquidity needs of the
company. However, credit markets continued to be severely stressed for all firms and



liquidity pressures on AIG in particular did not abate even with access to these Federal
Reserve liquidity facilities. For example, the company continued to be negatively affected by
the decline in market value of many assets owned by AIG entities or to which AIG entities
were exposed through derivatives. As aresult, the company reported a $24.5 billion loss for
the third quarter of 2008, approximately $19 billion of which was attributable to fair value
adjustments on the residential mortgage-backed securities (“RMBS”) held in connection with
the securities lending program conducted by its insurance subsidiaries and on CDS that
AIGFP had written on multi-sector collateralized debt obligations (“CDOs”).

The severe market turbulence also made it difficult for the company to quickly sell its
subsidiaries or business units to raise funds. At the same time, the liquidity needs of AIG,
which helped determine the size of the emergency credit, as well as the terms of the
emergency credit provided under the revolving credit facility, which were based on the terms
offered by the private sector to AIG, increased the company’s leverage and lowered the
company’s interest coverage ratio,” two key metrics used by the credit rating agencies in
assessing the financial strength of an issuer. These and other factors placed the company’s
credit ratings in jeopardy. Further downgrades in the company’s credit ratings would have
resulted in substantial new liquidity demands on the company, due in part to collateral calls
and contractual obligations based on the credit ratings of AIG. These greater liquidity
demands and other potential consequences of a ratings downgrade placed the stability of the
company and the financial system at risk.

Through the fall of 2008, the Federal Reserve and the Treasury Department worked to
develop a restructuring of the government’s assistance to AIG that would facilitate AIG’s
execution of its plan to sell certain of its businesses in an orderly manner, address the
continuing capital and liquidity issues facing the company, promote market stability, and
protect the interests of the U.S. government and taxpayers. On November 10, 2008, the
Federal Reserve and the Treasury Department jointly announced a package of actions
designed to achieve these goals. As part of that package of actions, the Treasury Department
agreed to invest $40 billion in Series D senior preferred stock of AIG under the authority
recently granted by the EESA. This investment constituted an important part of the
restructuring actions by providing new equity capital to AIG, a tool not available to the U.S.
government at the time the revolving credit facility was authorized in September 2008. The
proceeds of this investment were used by AIG to repay outstanding borrowings under the
revolving credit facility and, in connection with this repayment, the maximum amount
available under the facility was reduced from $85 billion to $60 billion. Accordingly, the
Treasury Department’s investment both increased AIG’s capital and reduced its leverage.

In connection with the November 2008 restructuring, the Federal Reserve provided
liquidity to two special purpose vehicles to permanently address the liquidity pressures caused by
the securities lending program of AIG’s domestic insurance subsidiaries and by the CDS
exposure of AIGFP to multi-sector CDOs. Specifically, the Federal Reserve provided
$19.5 billion in senior secured financing to Maiden Lane II LLC (“Maiden Lane II””). AIG’s

2 A company’s interest coverage ratio typically is calculated by dividing the company’s earnings
before interest and taxes by the company’s interest expenses. This ratio is one measure of how
well a company can meet its interest-payment obligations.
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insurance subsidiaries also provided $1 billion in subordinated funding to Maiden Lane II, which
1s available to absorb first any loss that may be realized by the entity. Maiden Lane II then used
the proceeds from these fundings to purchase the RMBS held by AIG’s domestic insurance
subsidiaries in connection with their securities lending program. Maiden Lane II acquired the
RMBS, which had an aggregate par value of approximately $39.3 billion, at market prices for an
aggregate amount of approximately $20.5 billion. This facility allowed the domestic insurance
subsidiaries to terminate their securities lending program.

In addition, the Federal Reserve provided $24.3 billion in senior secured financing to
Maiden Lane III LLC (“Maiden Lane III”). AIG also provided a $5 billion subordinated equity
contribution to Maiden Lane III, which is available to absorb first any realized loss that may be
incurred by Maiden Lane III. Maiden Lane III used the proceeds of these fundings to purchase
the multi-sector CDOs on which AIGFP had written credit protection from the counterparties of
AIGFP and the counterparties terminated the associated credit derivative transactions with
AIGFP. Maiden Lane III acquired these multi-sector CDOs, which had an aggregate par value
of approximately $62.1 billion, at market prices for an aggregate amount of approximately
$29.3 billion. Additional information concerning Maiden Lane II and Maiden Lane III is
provided in response to Question 11 below.

Financial and economic conditions, however, continued to worsen during the fourth
quarter of 2008 and AIG continued to face strong liquidity and capital pressures. On
March 2, 2009, AIG announced a loss of approximately $62 billion for the fourth quarter of
2008, ending a year in which AIG suffered approximately $99 billion in total net losses. These
losses weakened the company’s financial condition. The extreme financial and economic
conditions that existed during the fourth quarter also greatly complicated AIG’s plans to divest
significant parts of the company in order to repay the U.S. government for its previous support.

In the context of this backdrop, on March 2, 2009, the Treasury Department and the
Federal Reserve announced a further restructuring of the government’s assistance to AIG. The
restructuring actions announced in early March 2009 were the result of extensive discussions
among officials of the Federal Reserve and the Treasury Department, in consultation with
management of AIG and outside advisors retained by the Federal Reserve, that began in
January 2009, as initial estimates of the potential size of the company’s loss for the fourth
quarter of 2008 began to be developed. A key component of the restructuring involved the
creation by the Treasury Department of a Series F preferred equity capital facility for AIG that
can be drawn up to a maximum amount of $29.835 billion® and the exchange by the Treasury
Department of the $40 billion of Series D cumulative perpetual preferred shares that it acquired
in November 2008 for new Series E preferred shares with revised terms that more closely
resemble common equity.

In conjunction with these actions, the Federal Reserve also agreed to take a variety of
actions. Among other things, the Federal Reserve agreed to accept, in satisfaction and reduction
of an equivalent amount in the amount outstanding and the maximum amount available under the

3 As explained in response to Question 16, as of December 31, 2009, AIG had drawn
approximately $5.34 billion from this new Series F capital facility.
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revolving credit facility, up to $26 billion in preferred interests in two special purpose vehicles
(“SPVs”) that would hold all of the outstanding common stock of two life insurance holding
company subsidiaries of AIG, American Life Insurance Company (“ALICO”) and American
International Assurance Company Ltd. (“AIA”). These transactions closed on

December 1, 2009, and, based on independent valuations obtained by the Federal Reserve,
resulted in a $25 billion reduction in the amount outstanding under the revolving credit facility
and a reduction from $60 billion to $35 billion in the maximum amount available to AIG under
the revolving credit facility at any one time. These transactions position AIA and ALICO for
initial public offerings or sale in the near future. For example, AIG has chosen global
coordinators for a potential IPO of AIA. Depending on market conditions and subject to
customary regulatory approvals, the IPO may occur as early as this year. The proceeds of the
IPO would be used to redeem the Federal Reserve’s preferred interest.

Consistent with the goals of previous actions, the actions authorized by the Treasury
Department and Federal Reserve in March 2009 were designed to help stabilize the company and
the financial system, enhance the company’s capital and liquidity, and facilitate the orderly
completion of the company’s global divestiture program. Importantly, as noted above, these
restructuring actions also began to separate the company’s major non-core businesses from AIG
in order to facilitate the sale of these businesses and the repayment of the assistance provided by
the Federal Reserve and the Treasury Department.

11. What proportion of assistance provided by the Federal Reserve to AIG was used to
address problems with AIG’s securities lending program and what proportion was used to
address problems with AIG’s Financial Products division? Please provide a detailed
description of how the funds were used in each case.

The Federal Reserve tracks on a daily basis advances to, and repayments by, AIG under
the revolving credit facility. In addition, the Federal Reserve receives daily reports concerning
the company’s cash flow and monitors the company’s use of funds. Over time, AIG has used
advances under the facility for a number of different purposes, including satisfying collateral
calls on derivatives entered into by AIGFP, making capital contributions to the company’s
insurance subsidiaries, and repaying maturing debt. Because the credit facility is a revolving
facility (like a credit card), repayments made by AIG (other than repayments generated by the
sale of businesses)”* provide AIG additional borrowing capacity under the revolving credit
facility, subject at all times to the maximum limit on the facility and the requirement that the
entire facility be repaid by September 13, 2013. By agreement with the Treasury Department
and the Federal Reserve, AIG used the proceeds of the Treasury Department’s November 2008
investment in $40 billion of Series D preferred shares to repay a portion of the outstanding
balance on the Federal Reserve’s revolving credit facility and reduce the maximum amount of
credit available under that facility from $85 billion to $60 billion. Since the inception of the

* Under the terms of the revolving credit facility, the net proceeds from the sale of AIG’s
businesses (after certain deductions) not only must be used to repay the outstanding balance on
the facility, but also reduce the maximum amount of credit available under the facility at any one
time unless the Federal Reserve otherwise agrees.
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revolving credit facility, the amount of borrowings outstanding at any one time under the facility
has not exceeded the authorized maximum size of the facility in effect at that time.

Table 1 provides information concerning the amount drawn under the revolving credit
facility from September 16, 2008, through December 31, 2009, for uses related to AIGFP and
AIG’s insurance subsidiaries after taking into account the $40 billion repayment resulting from
the Treasury Department’s investment in the Series D preferred shares and other repayments.
The table assumes all funding provided by AIG to AIGFP and AIG’s insurance subsidiaries,
other than amounts drawn from the Treasury Department’s Series F capital facility,” was fully
funded through the revolving credit facility. Some of the actual funds provided by AIG to
AIGFP and AIG’s insurance subsidiaries may, however, have been obtained through internal
sources or other external sources.

The information provided for AIGFP is net of approximately $22 billion in AIGFP-
related repayments on the credit facility during the period. Funding needs within AIGFP may be
met through a combination of internal and external sources. The amounts in Table 1 reflect the
aggregate net daily amount of funding that AIGFP required from AIG over the period for each
indicated purpose.

5 As discussed later in this response, as of December 31, 2009, AIG had drawn approximately
$5.34 billion under the Treasury’s Series F capital facility.
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Table 1

Maturing debt . . 9,812

Collateral posted to secure guaranteed investment agreements (GIA) following
ratings downgrade prior to 9/16/08 15,330
Commercial Paper Programs1 (631)
Collateral calls on credit derivatives 17,178
Collateral calls on other derivatives 1,514
Interest payments to AlG Inc. 3,758
Asset sales (2,393)
Contractual payments {other than collateral calls) and other business
operatlng expenses ; » ’ 6,037
Maiden Lane HlI equity mterest S sEbb T Ml e .+ 5,000
Insurance Companies R el b en 728,192
Capital contributions to insurance subsidiaries to fund to Domestlc
Securities Lending Program 14,660

Capital for insurance subsidiaries to ensure regulatory minimums, including
make-wholes for the insurance subsidiaries when loses from the Securities
Lending Program were realized through the termination of the program and

creation of Maiden Lane Ii 11,004
Capital for insurance subsidiaries to fund their interest in Maiden Lane 1i 1,000

Repayment of outstanding loans from insurance subsidiaries to AIG Inc.
made prior to Sept. 16, 2 I . - e 28

! Reflects repayment to AIGFP by Curzon, a commercial paper program operated by AIGFP, following Curzon’s participation in
the Commercial Paper Funding Facility (CPFF). Curzon and certain other commercial paper programs of AIGFP participatein the
CPFF under the same terms and conditions, including eligibility requirements, established for all borrowers under that facility.
As of December 31, 2009, AIGFP’s commercial paper programs had $3.7 billion outstanding under the CPFF.

? Contractual payments include the difference between cash flows {e.g., coupon and premium payments) received and cash
payments made with respect to interest rate swaps, credit default swaps, and foreign exchange, equity, and commodity
derivative contracts; principal and interest payments received on investment securities; interest paid on issued securities and
investment contracts; and net repayments received on repurchase agreements.

Other business operating expenses exclude non-cash expenses (e.g., depreciation and restructuring costs). Other business
operating expenses are estimated to be $654 million for the period from September 16, 2008, through December 31, 2009.

In addition to the amounts above, in October 2008, the Board authorized the FRBNY to
engage in securities borrowing transactions with AIG’s domestic insurance subsidiaries under a
separate securities borrowing facility. This facility was designed to address the liquidity and
capital pressures facing AIG as a result of the securities lending program conducted by certain of
the company’s regulated insurance subsidiaries. Under this program, the insurance subsidiaries
pooled together and lent out high-quality, fixed-income securities owned by the insurance
companies to third parties in exchange for cash. The cash collateral received was used to



purchase a portfolio of RMBS. However, as the value of RMBS declined in 2007 and 2008, and
AlIG’s securities lending counterparties began to pull away from the company or demand
additional collateral due to its weakening condition, these transactions became a significant
source of liquidity strain on AIG. Although the maximum authorized size of the securities
borrowing facility was $37.8 billion, the actual maximum amount of advances outstanding under
this facility at any one time was $20.5 billion.

The securities borrowing facility was terminated and fully repaid in connection with the
establishment of Maiden Lane II. On December 12, 2008, the Federal Reserve provided
$19.5 billion in senior secured financing to Maiden Lane II to partially fund the acquisition by
Maiden Lane II of the RMBS acquired by AIG’s domestic insurance subsidiaries in connection
with the subsidiaries’ securities lending program. Maiden Lane II acquired these RMBS at their
fair market value, which represented a substantial discount to the par value of the securities.
Importantly, the full portfolio of RMBS held by Maiden Lane II serves as collateral for the
Federal Reserve’s loan to Maiden Lane II, and AIG’s insurance subsidiaries also have a
$1 billion subordinated position in Maiden Lane II that is available to absorb first any losses that
may be realized. The proceeds received by AIG’s insurance company subsidiaries from the -
establishment of Maiden Lane II, together with other AIG funds, were used to return all cash
collateral posted by securities borrowers under the insurance subsidiaries’ securities lending
program and terminate the program, thereby relieving the insurance subsidiaries from continued
exposure to these transactions as well as the RMBS purchased with the associated cash
collateral.

In late 2008, the Federal Reserve also extended a loan to Maiden Lane III to help address
the liquidity strains facing AIG as a result of the credit protection that AIGFP had written on
multi-sector CDOs. Although the maximum authorized amount of the Maiden Lane III facility
was $30 billion, only $24.3 billion in senior secured financing ultimately was provided. The
proceeds of this loan were used by Maiden Lane III to partially fund the purchase of the
underlying multi-sector CDOs from AIGFP’s counterparties. Importantly, Maiden Lane III
acquired these CDOs, which had an aggregate par value of approximately $62.1 billion, at the
then current market value of the CDOs, which was substantially below the par value. The
Federal Reserve’s loan is secured by the full portfolio of CDOs acquired, as well as by a
$5 billion subordinated equity contribution provided by AIG, which is available to absorb first
any losses that may be realized. In connection with the purchase of these CDOs, the
counterparties agreed to terminate the related CDS with AIGFP, thereby eliminating AIGFP’s
obligation to continue to post collateral under these contracts and AIGFP’s continuing financial
exposure to these CDS.

Finally, as discussed in response to Question 16 below, the Treasury Department
established a separate $29.835 billion capital facility for AIG in connection with the March 2009
restructuring of the government’s assistance. As described in response to Question 16 below, as
of December 31, 2009, AIG had drawn approximately $5.34 billion under the Series F facility, of
which approximately $5.243 billion had been used for purposes directly related to AIG’s
insurance subsidiaries.
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12. Please describe the Federal Reserve’s consultations with state insurance commissioners
in determining whether and how financial assistance to address problems with AIG’s
securities lending program should be provided. [Provide copies of all relevant emails,
correspondence, and other communications in addition to those provided in response to
question 8.]

Following the initial interactions with officials of the NYSID leading up to the
establishment of the revolving credit facility, Federal Reserve officials continued in regular
contact with NYSID officials and officials from other state insurance departments that
supervised significant insurance subsidiaries of AIG. As part of these discussions, Federal
Reserve and state insurance officials discussed the financial condition of AIG and its insurance
subsidiaries, the impact of market developments on the company and its insurance subsidiaries,
and the continuing strains facing AIG and its subsidiaries, including the strains arising from the
company’s domestic securities lending program. The state insurance authorities for the
insurance subsidiaries participating in the securities lending program supported the Federal
Reserve’s establishment of the securities borrowing facility in October 2008, and also approved
the sale of the RMBS associated with the securities lending program to Maiden Lane 1l in
December 2008.

13. Other than the problems associated with AIG’s securities lending program, were there
any other problems involving AIG’s insurance companies that contributed to the
company’s overall financial problems?

Many factors contributed to the imminent liquidity crisis that faced AIG in the fall of
2008. Among these factors were limitations on the authority of the state insurance
commissioners to monitor and regulate significant risks that were taken by AIG (the parent
holding company) and its unregulated subsidiaries, in particular AIGFP, as well as the liquidity
drains and capital losses resulting from AIG’s securities lending program. In addition, AIG’s
insurance subsidiaries, like many other domestic and foreign financial institutions, were affected
by the sharp and broad-based declines in prices for commercial and residential real estate, the
substantial drop in the values of mortgages and mortgage-backed securities, and the general
decline in economic activity that began in 2007. AIG has used funds from both the Federal
Reserve’s revolving credit facility and the Treasury Department’s Series F capital facility to help
address the capital and liquidity pressures facing AIG’s insurance subsidiaries. These actions
have helped preserve the stability of the AIG organization and also have helped preserve the
value of these subsidiaries for the benefit of taxpayers.

14. Was concern about the failure of any of AIG’s insurance companies a material factor
in the Federal Reserve’s decisions either initially or subsequently to provide financial
support to AIG? If not, why did the Federal Reserve allow the proceeds of its loan to AIG
to be used to recapitalize insurance companies? If so, please explain how the Federal
Reserve decided that insurance companies presented sufficient risks to the financial system
to justify receiving financial assistance?

The risks facing AIG imperiled the entire organization and, because of the scope, size,
and interconnectedness of AIG, the financial system. A disorderly failure of AIG clearly would
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have placed additional pressures on, and magnified the risks facing, AIG’s insurance
subsidiaries. For example, AIG’s insurance subsidiaries had substantial derivatives exposures to
AIGFP and were interconnected with the parent company and its unregulated affiliates in a
variety of other financial and operational ways. Moreover, as I have testified previously, a
failure of AIG likely would have resulted in a significant intensification of an already severe
financial crisis and a further worsening of global economic conditions. Conceivably, its failure
could have resulted in a 1930s-style global financial and economic meltdown, with catastrophic
implications for production, income, and jobs. Such consequences would have raised substantial
uncertainty about the solvency of a number of financial institutions, including AIG’s insurance
subsidiaries. AIG’s insurance subsidiaries are among the largest providers of life insurance and
property and casualty insurance in the United States and have millions of individual and
corporate policyholders. Problems at these insurance subsidiaries could have led to a run by
policyholders and creditors on other insurance companies and, potentially, on the insurance
industry as a whole.

The revolving credit facility established for AIG was intended to stabilize this
systemically important firm--of which its insurance subsidiaries are an important part--and allow
AIG and its subsidiaries to meet their obligations as they come due while the company pursues
its global restructuring and divestiture program. Accordingly, as explained in response to
Question 11, AIG used advances under the facility for a number of different purposes, including
satisfying collateral calls on derivatives entered into by AIGFP, making capital contributions to
the company’s insurance subsidiaries, and repaying maturing debt. Moreover, the use of funding
obtained under the revolving credit facility to stabilize and address the funding needs of its
insurance subsidiaries helps preserve the value of these subsidiaries and, thus, facilitates AIG’s
ability to repay the assistance provided by U.S. government.

15. At the time the Federal Reserve was considering providing financial assistance to AIG,
what did the Federal Reserve believe would have been the implications for AIG’s insurance
companies had the Federal Reserve not provided assistance? Did the Federal Reserve
believe that one or more of AIG’s insurance companies could have failed or been rendered
insolvent had the Federal Reserve not provided financial assistance to AIG?

Please see the response to Question 14.

16. Which AIG insurance companies received proceeds of the financial assistance provided
by the Federal Reserve or the Treasury Department to AIG and how much financial
assistance did each company receive? Why was it determined that these insurance
companies needed financial assistance?

As indicated in Table 1 above, between September 16, 2008, and December 31, 2009,
AJG had drawn approximately $28.192 billion under the revolving credit facility for uses directly
related to its insurance subsidiaries.® Table 2 indicates the portion of that amount that AIG

® As discussed in response to Question 11, this figure assumes all funding provided by AIG to
its insurance subsidiaries, other than amounts drawn from the Treasury Department’s Series F
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provided to its individual insurance business lines. AIG aggregates its domestic life and
retirement subsidiaries and its commercial insurance subsidiaries into single business lines for
operating and reporting purposes. The principal insurance subsidiaries within the Domestic Life
and Retirement Services business line include American General Life Insurance Company, The
United States Life Insurance Company in the City of New York, American General Life and
Accident Insurance Company, The Variable Annuity Life Insurance Company, and AIG Sun
Amernca Life Assurance Company. The principal commercial insurance entities held through
Chartis include American Home Assurance Company, New Hampshire Insurance Company,
National Union Fire Insurance Company of Pittsburgh, Lexington Insurance Company, and ATU
Insurance Company.

Table 2

In April 2009, the Treasury Department established a new equity capital facility under
which AIG may draw up to $29.835 billion as needed in exchange for issuing Series F preferred
stock to the Treasury Department. As of December 31, 2009, AIG had drawn an aggregate of
$5.34 billion from this capital facility. As indicated in Table 3, as of December 31, 2009, AIG
had drawn $5.243 billion from this facility for purposes directly related to AIG’s insurance
subsidiaries. As of December 31, 2009, no draws had been made from this facility for purposes
directly related to AIGFP. Approximately $101 million of Series F draws had not yet been used
as of that date.

Table 3

capital facility, was fully funded through the revolving credit facility. Some of the actual funds
provided by AIG to its insurance subsidiaries may, however, have been obtained through internal
or other external sources.
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As discussed above, AIG’s insurance subsidiaries are an important part of the overall
organization, and supporting the ability of these companies to meet their obligations to
policyholders and others helps maintain the stability of the company and the financial system and
helps preserve the value of the subsidiaries, thereby facilitating the company’s ability to repay
the financial assistance it has received from the U.S. government.

17. In the Federal Reserve’s view, would the state insurance guaranty fund system have
been able to handle the failure of several of AIG’s insurance companies? If so, why did the
Federal Reserve allow a significant portion of the proceeds from the loans it made to AIG
to go to AIG insurance companies?

AIG’s insurance subsidiaries are among the largest in the United States and the world and
operate in virtually every state. In the past, insolvent insurance companies have been effectively
liquidated under state-based insolvency regimes, but they were of a much smaller size than
AIG’s insurance operations. There has never been a liquidation of an insurance enterprise of the
size and geographic scope of AIG. The commencement of rehabilitation proceedings against
AIG’s domestic insurance businesses would have been a significant test of this insolvency
regime during a period of tremendous uncertainty and stress in the financial markets. It likely
would have resulted in some policyholders being unable to access their funds and substantial
delays in the payment of some policyholder claims. It also likely would have significantly
increased the uncertainty of policyholders of AIG and other insurance companies about whether
their claims would be paid at a time when consumers, municipalities, pension funds, small and
large businesses, and others were already experiencing financial stress from the crisis. And,
because losses resulting from the liquidation or rehabilitation of a failed insurer typically are
recovered through assessments on other insurers, the failure of AIG’s insurance subsidiaries
could have placed substantial additional strains on other insurance companies. In light of the
environment then prevailing, the failure of AIG’s insurance subsidiaries likely would have
contributed to a further weakening of confidence in the financial system and conceivably could
have led to a run on the industry generally.

18. What changes, if any, has the Federal Reserve required AIG to make in its risk
management infrastructure?

In connection with the Federal Reserve’s extension of credit, in September 2008, AIG’s
CEO was replaced and the first of several changes to the company’s board of directors occurred.
The Federal Reserve has actively engaged with AIG to ensure that AIG made significant
improvements to its risk management and reporting processes, including the fulfillment of risk
management requirements pursuant to the credit agreement governing the revolving credit
facility. For example, the credit agreement includes several provisions designed to limit the
ability of AIG to materially increase its risk exposures such as, for example, by restricting the
ability of the company and its subsidiaries to engage in material new business activities beyond
those conducted, or incidental to activities conducted, on the date of the agreement; make
material investments in illiquid, complex structured products for which prices cannot be
reasonably determined; or engage in a variety of derivative transactions other than those needed
to hedge or mitigate the business risks of the company or its subsidiaries and that are conducted
consistent with prudent business practices.
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The Federal Reserve monitors AIG governance around important decision-making
bodies, such as the board of directors, key steering committees, and committees established to
manage material divestitures. The Federal Reserve also monitors AIG’s internal processes to
ensure appropriate levels of analysis and transparent reporting of key decisions. Since
September 2008, the Federal Reserve has witnessed improvements in key risk management
processes at AIG, including those related to liquidity monitoring, forecasting, and reporting by
the AIG treasury function; weekly reporting from AIG’s Enterprise-wide Risk Management
function, which aggregates, monitors, and reports to management material market, credit,
operational, and legal risks throughout the company and its subsidiaries; and expanded daily
reporting on market and credit risks associated with the investments and derivatives portfolios at
AIGFP, including new measures that track progress on the wind down of that operation.

19. How many people does the Federal Reserve have at AIG and what are their duties?

The FRBNY has a team of about 20 staff, led by senior officials, who are primarily
responsible for conducting the Federal Reserve’s oversight of AIG as lender under the terms of
the revolving credit facility. Staff are frequently on site at the company in order to make sure
that we are adequately informed on funding and cash flows, liquidity, earnings, valuation of
assets of the company, risk management across the company, and progress in pursuing the
company’s divestiture plan. Federal Reserve monitoring extends to the general financial
condition of the company on a consolidated basis as well as to reviews of separate financial
information on all of the company’s major subsidiaries. FRBNY staff usually meet several times
a week with key corporate managers, including the Chief Executive Officer and the Chief
Financial Officer, to gather information and monitor the company’s financial condition,
operations, and progress in pursuing its restructuring and divestiture plans. FRBNY staff
observe all meetings of the board of directors of AIG, including committee meetings. The
Federal Reserve also has obtained the assistance of qualified advisors to help us with the
monitoring process. This work has been coordinated with the Treasury Department, as equity
owner, and we will continue to coordinate with the Treasury Department.

20. What input does the Federal Reserve have in the day-to-day management of AIG?

As is usual in commercial lending transactions involving distressed borrowers, the
Federal Reserve has certain limited rights as a creditor. These rights allow the Federal Reserve
to monitor the financial condition of AIG and to restrict certain major decisions that might
reduce the ability of AIG to repay its loan from the Federal Reserve. Through these and other
interactions with the firm’s senior management, we routinely make our views known on key
issues affecting the company’s financial condition and its ability to repay the U.S. government.
However, as with other lending arrangements, these rights do not permit the Federal Reserve to
participate in the ordinary business decisions of management. For example, the credit agreement
requires AIG to submit to the Federal Reserve a significant number of financial statements and
reports that address a broad range of topics relating to the financial condition and future
prospects of the company. However, as a lender, the Federal Reserve is not empowered to
review or approve all of the specific compensation or other expenditures related to the ongoing
business operations of AIG and its subsidiaries. These types of decisions are within the authority
of the company’s senior management and board of directors, as well as, in some cases, subject to
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determinations of the Treasury Department as an equity owner or the TARP Special Master for
Executive Compensation.

21. Please describe the Federal Reserve’s plan for unwinding its investment in AIG.
[Please provide any documentation and reports that the Federal Reserve has prepared or
considered relating to the management and unwinding of its investment in AIG.]

Under the terms of the revolving credit facility, the net proceeds from the sale of AIG’s
businesses (after certain deductions) must be used to repay the outstanding balance on the facility
unless the Federal Reserve otherwise agrees and all borrowings under the facility must be fully
repaid by September 13, 2013. AIG develops and implements the strategy for selling its
businesses and other assets. AIG’s plans to divest these businesses and assets are reviewed by
Federal Reserve staff with the assistance of outside advisors, as appropriate. We provide our
views on these strategies to AIG senior management and consult and coordinate with the
Treasury Department. The ultimate decisions with respect to the development and
implementation of the plans are the responsibility of the company’s senior management and
board of directors. As discussed in response to Question 6, AIG recently placed its two largest
foreign life insurance subsidiaries (AIA and ALICO) into separate SPVs to facilitate a sale or
initial public offering of these entities in the near future.

23. News reports indicate that the Federal Reserve was informed by a French financial
institution that it could not accept a haircut on obligations AIG owed it on derivatives
contracts because French law prohibited it from accepting such a haircut. Are these news
reports accurate? If so, is it true that French law would prohibit a French financial
institution from accepting such a haircut?

That report is accurate. As part of the November 2008 restructuring of the AIG loan, the
Federal Reserve extended credit to Maiden Lane III to address the increasing liquidity strains
faced by AIG resulting from its obligation to post collateral with the counterparties to CDS it had
written on multi-sector CDOs. In connection with this restructuring to terminate the CDS, and as
confirmed in the recent report by the Special Inspector General for the Troubled Asset Relief
Program (“SIGTARP”), the Federal Reserve actively undertook to obtain concessions from the
CDS counterparties, but was unable to obtain such agreements.

As described in the recent SIGTARP report, as part of this effort to obtain concessions
for AIG, FRBNY officials contacted the Commission Bancaire, the French bank regulator, to
inform it that the FRBNY was conducting negotiations with two French banks, Societe Generale
and Calyon, which were two of the counterparties to which AIG had the largest CDS exposure,
and to request the Commission’s support for the Federal Reserve’s efforts. The Commission
Bancaire informed the FRBNY that under French law, absent an AIG bankruptcy, the French
banks could not voluntarily agree to less than par value for the underlying securities in exchange
for terminating the CDS. The French banks informed FRBNY officials of this position as well.
The Commission Bancaire is an arm of the French government that is charged with supervising
French banks and administering and enforcing French banking laws. It has the power to impose
administrative penalties and financial sanctions on offenders. See Article L613-1, Monetary and
Financial Code. In the face of this, the Federal Reserve believes it would have been particularly
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inappropriate for the Federal Reserve to use its supervisory authority on behalf of AIG to obtain
concessions from those domestic counterparties subject to Federal Reserve supervision and such
action would have provided an advantage to AIGFP’s foreign counterparties over its domestic
counterparties.

27. Please describe any actions that the Federal Reserve took prior to or after its rescue of
AIG regarding the risk exposure that AIG posed to entities regulated by the Federal
Reserve.

The Federal Reserve has long viewed counterparty credit risk management as a key
element of sound risk management. In 1999, the Federal Reserve issued supervisory guidance to
reaffirm the importance of effective counterparty credit risk management and to address
weaknesses that had become evident in the counterparty credit risks management practices of
banking organizations we supervise. See SR letter 99-3, Supervisory Guidance Regarding
Counterparty Credit Risk Management (Feb. 1, 1999). The Federal Reserve regularly reviews
the effectiveness of the risk management systems of banking organizations as part of our risk-
focused supervisory program and works with organizations to correct material deficiencies that
are identified.

With respect to exposures of banking organizations to AIG, established industry practices
prior to the crisis among financial institution counterparties with high credit ratings called for
little exchange of initial margins on OTC derivative contracts. These industry practices and
AIG’s high credit rating thus inhibited the checks and balances initial margins would have placed
on AIG’s positions. Federal Reserve supervisory reviews of counterparty credit risk exposures at
individual firms prior to the crisis did not flag AIG as posing significant counterparty credit risk
for several reasons. For example, AIG was regularly able to post its variation margins on OTC
derivative contracts, thus reducing the counterparties’ exposures to AIG. Moreover, AIG spread
its exposures across a number of different counterparties. In fact, some of AIG’s largest
counterparties were investment banks and foreign institutions that were not directly supervised
by the Federal Reserve. In addition, because the Federal Reserve did not have supervisory
authority over AIG, we did not have access to nonpublic information about the firm that may
have raised questions about AIG’s ability to continue to meet its collateral positing and other
obligations to its counterparties.

28. Did the Federal Reserve have any communications during the fall of 2008 with credit
rating agencies regarding AIG’s credit rating?

FRBNY staff, together with the company, met with the credit rating agencies multiple
times in the fall of 2008 to discuss and understand their assessment of AIG’s current and future
financial strength and prospects and to provide information regarding the U.S. government’s
initial and restructured support facilities. Meetings occurred with representatives of S&P,
Moody’s, Fitch, and AM Best. During these meetings, company, rating agency, and Federal
Reserve officials discussed, among other things, the company’s level of leverage and debt
servicing costs (including costs under the Federal Reserve’s revolving credit facility), the losses
and potential ongoing liquidity drains associated with the company’s securities lending program
and CDS on multi-sector CDOs, progress and expected progress in divesting assets and
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businesses, and the financial condition and business prospects of the company’s subsidiaries.
Company and Federal Reserve officials also described to the rating agency representatives the
actions that the U.S. government proposed to take to restructure the assistance provided to AIG
to further stabilize the company and provide the company time to restructure and wind down its
operations in an orderly manner. Such actions included the injection of $40 billion in equity by
the Treasury Department under the Troubled Assets Relief Program, the use of such proceeds to
pay down an equivalent amount of borrowing under the Federal Reserve’s revolving credit
facility, establishment of the credit facilities for Maiden Lane II and Maiden Lane III, and the
restructuring of the terms of the revolving credit facility to, among other things, reduce the
maximum amount available from $85 billion to $60 billion. Company, Federal Reserve, and
rating agency officials also discussed the potential impact of these and other factors on the credit
ratings of the company and its subsidiaries.

29. What factors governed the Federal Reserve’s decision to address the problems posed
by AIG’s CDS positions by purchasing the underlying CDOs?

Financial markets and institutions were under severe stress during the fall of 2008. A
failure of AIG during this period would have resulted in a significant intensification of an
already severe financial crisis and a further worsening of economic conditions, causing further
declines in already very dire prospects for production, income, and jobs. AIG’s failure also
would have placed additional pressures on AIG’s insurance subsidiaries, which are among the
largest in the United States and the world, and could have put at risk millions of policyholders,
the retirement plans that had purchased insurance from AIG against the risk that their stable
value funds would decline in value, and others that had relied on risk mitigation products
provided by AIG.

Following the Federal Reserve’s initial secured loan in September 2008, the ongoing
stress in the financial markets continued to place substantial pressure on AIG. The CDS
protection that AIGFP had written on multi-sector CDOs was a significant source of AIG’s
capital and liquidity strains during 2008. These contracts required AIGFP to provide its
counterparties collateral as the market value of the underlying CDOs, AIG’s credit rating, or the
credit rating on the referenced assets declined. As of November 5, 2008, AIG had posted or
agreed to post approximately $37 billion in collateral against these exposures, and these
exposures contributed significantly to the $24.5 billion in losses that AIG reported for the third
quarter of 2008. For example, during the third quarter of 2008, AIG incurred a $7.1 billion
unrealized market valuation loss related to AIGFP’s super senior CDS portfolio. AlG’s
continuing CDS exposure to multi-sector CDOs also was a concern to the credit rating agencies.
A downgrade of AIG’s credit rating by the agencies would have resulted in additional liquidity
demands on AIG.’

7 For example, AIG estimated that, based on its financial derivative transactions as of the close
of business on October 27, 2008, a downgrade of the company’s long-term senior debt ratings to
Baa2 by Moody’s and BBB by S&P would trigger the right of counterparties to transactions
representing $47.8 billion in notional amount to elect early termination of the contracts.
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Maiden Lane III was established to ease this continued pressure on AIG and to establish a
vehicle that would allow the orderly sale or disposition of the underlying CDOs over a period of
time that would facilitate the realization of the full value of these instruments. On November 10,
2008, the Board of Governors authorized the FRBNY to lend up to $30 billion to Maiden Lane
111 to partially fund the purchase by Maiden Lane III, at current market value, of multi-sector
CDOs for which AIGFP was obligated to provide credit protection. In connection with the
purchase of these CDOs, the counterparties agreed to terminate the related CDS with AIG,
thereby eliminating AIGFP’s obligation to continue to post collateral under these contracts and
AIGFP’s continuing financial exposure to these CDS. As part of this restructuring of AIG’s
multi-sector CDO exposures, AIG made a $5 billion equity contribution to Maiden Lane III.
This equity contribution is subordinated to the FRBNY’s senior loan to Maiden Lane III and,
thus, is available to absorb first any loss that ultimately may be incurred by Maiden Lane IIL

The CDOs were purchased by Maiden Lane III at their current market value
(approximately $29.3 billion), which represented a significant discount to their par value
(approximately $62.1 billion). Before agreeing to this transaction, the Federal Reserve consulted
independent financial advisors to assess the value of the underlying CDOs and the expectation
that the value of the CDOs would be recovered. The advisers believed that the cash flow and
returns on the CDOs would be sufficient, even under highly stressed conditions, to fully repay
the Federal Reserve’s loan to Maiden Lane III. Under the terms of the agreement negotiated
with AIG, the Federal Reserve will also receive two-thirds of any proceeds received on the
CDOs after the Federal Reserve’s loan and AIG’s subordinated equity position are repaid in full.

30. Please list all outside firms (e.g., law firms, consulting firms, accounting firms, advisory
firms, etc.) engaged by the Federal Reserve to provide services in conjunction with the
management of AIG’s businesses, asset sales, portfolio positions, etc. Please provide details
on why these firms were selected, how they were selected, and the amounts paid for their
services.

The Federal Reserve has hired the following vendors to provide services to the Federal
Reserve in connection with AIG. Firms were selected based on a number of criteria, including
their expertise in the relevant subject area.

1. Emst & Young LLP (“Emst & Young”), to provide support in a number of areas such
as insurance expertise, including actuarial support to value collateral, and expertise in
derivatives, liquidity, risk management, and compensation;

2. Morgan Stanley & Co., Inc. (“Morgan Stanley”), to provide broad-based advice on
AIG matters, including specific advice and assistance with respect to the company’s ongoing
restructuring and divestiture program;

3. BlackRock Financial Management, Inc. (“BlackRock”), to serve as investment
manager of Maiden Lane II and Maiden Lane III;

4. The Bank of New York Mellon (“BNYM?”), to provide administrative and custodial
services for Maiden Lane II and Maiden Lane III;

5. Davis Polk & Wardwell LLP, to provide legal advice on matters related to the AIG
loan and the establishment of Maiden Lane II and Maiden Lane III,
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6. Sidley Austin LLP, to provide legal advice in connection with the proposed
securitizations of life insurance cash flows that were authorized in March 2009 and in connection
with certain CDOs held by Maiden Lane III;

7. Milliman, Inc. (“Milliman”), to provide consulting and actuarial services in
connection with the proposed securitizations of life insurance cash flows that were authorized in
March 2009;

8. Towers, Perrin, Foster & Crosby, Inc. (“Towers Perrin”), to provide consulting and
actuarial services in connection with the proposed securitizations of life insurance cash flows
that were authorized in March 2009;

9. Houlihan Lokey Howard & Zukin Financial Advisors, Inc. (“Houlihan Lokey”), to
perform independent valuations of significant AIG subsidiaries and business lines;

10. Spencer Stuart, to provide executive search services in connection with the hiring of
one or more senior experts in connection with the transactions involving AIA and ALICO that
were authorized in March 2009;8

11. Herbert Smith, to provide legal advice in connection with the transactions involving
ATJA and ALICO that were authorized in March 2009;

12. Five Bridges Advisors, LLC (“Five Bridges”), to provide portfolio pricing
information in connection with Maiden Lane II and Maiden Lane III;

13. Cleary Gottlieb Steen & Hamilton LLP, to provide legal services in connection with
the revolving credit facility and the restructuring of the government’s support for AIG;

14. Morris, Nichols, Arsht & Tunnel LLP, to provide legal services in connection with
the establishment of Maiden Lane II and Maiden Lane III;

15. Cadwalader, Wickersham & Taft LLP; McKee Nelson LLP (now Bingham
McCutchen LLP); Clifford Chance LLP; and Ashurst LLP, to provide legal services in
connection with certain RMBS held by Maiden Lane II or CDOs held by Maiden Lane III;

16. Crowe & Dunlevy, P.C.; McCann FitzGerald; Pedersoli e Associati; De Brauw
Blackstone Westbroek N.V.; Hengeler Mueller; Law Office of T.J. Koutalidis; Run Ming Law
Office; and Appleby, to provide legal services in connection with various issues related to
International Lease Finance Corporation, a subsidiary of AIG;

17. KPMG, to provide tax-related services in connection with Maiden Lane III; and

18. Deloitte & Touche LLP (“Deloitte™), to provide audit services with respect to the
financial statements of Maiden Lane II and Maiden Lane III.

Copies of the contracts with the vendors listed in items 1 through 6 are available on the
FRBNY’s public website at http://www.newyorkfed.org/aboutthefed/vendor_information.html.
The contracts with the remaining vendors are being made available to your staffs. The fees that
the Federal Reserve has agreed to pay these vendors are specified in the contracts.

With respect to the BNYM, Milliman, Towers Perrin, Houlihan Lokey, Spencer Stuart,
and Five Bridges contracts, the FRBNY administered a formal competitive proposal process to
select each firm in accordance with the FRBNY’s Acquisition Guidelines. Consistent with the
FRBNY s internal policies on retaining outside counsel, the firms listed above that were retained

8 As aresult of the executive search conducted by Spencer Stuart, the FRBNY hired one
individual as an independent consultant to provide advice in connection with the AIA and
ALICO transactions.
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to provide legal advice or services were selected and approved by the FRBNY’s Legal Function
based on their relevant expertise and consideration of potential conflicts of interest, among other
factors. Due to uniquely exigent circumstances that did not allow sufficient time for a formal
competitive process, Ernst & Young, Morgan Stanley, BlackRock, and KPMG were selected
based on an assessment of their expertise and the approval of an exception to the competitive
proposal process by senior FRBNY management. This exception process was internally
documented in accordance with the FRBNY’s Acquisition Guidelines. Deloitte currently is the
independent public accounting firm that audits the financial statements of the Board and the
Reserve Banks and was selected through a competitive bidding process for those engagements.
The Board separately engaged Deloitte to provide audit services for Maiden Lane II and Maiden
Lane III, which are consolidated on the balance sheet of the FRBNY, in light of the substantial
efficiencies achieved by having Deloitte also perform those services.

31.  Please provide details on how the Federal Reserve unwound derivatives positions in
AlIG’s Financial Products division and how the Federal Reserve plans to unwind AIG’s
remaining derivatives positions.

AIG has developed and is in the process of implementing a multi-year wind-down plan
for both the CDS and non-CDS positions of AIGFP. Under this plan, AIGFP is entering into
new derivative transactions only to hedge its current portfolio, reduce risk, and hedge risks for
affiliated businesses. To facilitate this wind-down, AIGFP has disaggregated its portfolio of
existing transactions into a number of separate books, and has developed a plan for addressing
each book, including assessing each book’s risks, risk mitigation options, appropriate monitoring
metrics, and potential outcomes. Each plan has been reviewed by a steering committee whose
membership includes senior executives of AIG and implementation of the plans is being led and
managed by the company in accordance with its internal governance processes. AIGFP is
following a variety of strategies to reduce and close out its positions and exposures. These
strategies include: the sale, assignment or other transfer of positions or books of business;
termination of positions; and the run-off of positions in accordance with their terms. As part of
these efforts, in August 2009, AIGFP completed the sale of its energy and infrastructure
investment assets, realizing aggregate net proceeds in excess of $1.9 billion. Moreover, as
explained above, Maiden Lane III was established to help unwind the CDS protection written by
AIGFP.

Between September 30, 2008, and December 31, 2009:

e The notional amount of AIGFP’s derivatives portfolio was reduced by 46 percent (from
$1.8 trillion to $970 billion); and

e The number of trade positions was reduced by 64 percent (from approximately 44,000 to
16,000).

As a lender, the Federal Reserve does not direct AIGFP’s wind-down. The Federal
Reserve does closely monitor AIGFP’s progress in executing its wind-down strategy through a
variety of ways. For example, the Federal Reserve receives daily risk reports on AIGFP’s
activities to monitor the effectiveness of the company’s hedging and the impact of terminations
and novations on the company’s risk profile. Federal Reserve staff also has regular discussions
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with management of AIG and AIGFP and observe internal meetings and discussions to monitor
AIGFP’s progress in effecting its wind-down and the company’s risk exposures. Significant

changes in risk profile are discussed with AIGFP’s risk management function and periodic on-
site visits also are conducted.
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The Honorable Darrell Issa 2
Ranking Member =
Committee on Oversight and Government Reform ~
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Dear Congressman: =

o

This is in response to your letter of January 22, 2010, asking questions about the
role of the Federal Reserve in the transactions involving the American International
Group, Inc. (AIG), the Federal Reserve, and certain counterparties of credit default swaps
written by AIG on multi-sector collateralized debt obligations (CDOs).

In September 2008, the Federal Reserve extended emergency credit to AIG to
prevent the imminent disorderly failure of the company, an event that would likely have
led to a significant intensification of an already severe financial crisis and a further
worsening of global economic conditions. We have provided significant information to
Congress and the public on our actions with respect to AIG.. Thomas Baxter, Executive
Vice President and General Counsel of the Federal Reserve Bank of New York, will
testify on this matter before your Committee today.

Because of the public interest, to afford the public the most complete possible
understanding of our decisions and actions in this matter, and to provide a comprehensive
response to questions that have been raised by members of Congress, | have welcomed a

full review by the Government Accountability Office of all aspects of our involvement in
the extension of credit to AIG.

Responses to your specific questions about these transactions are enclosed.

Smcerely.

“hm

Enclosure
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Responses to questions from Ranking Member Issa dated January 22,2010,

concerning certain counterparties of credit default swaps written by AIG on multi-
sector collateralized debt obligations

Following the Federal Reserve’s initial secured loan, the ongoing stress in the
financial markets continued to place substantial pressure on AIG. The CDS protection
that AIG had written on multi-sector CDOs was a significant source of AIG’s capital and
liquidity strains during 2008. These contracts require AIG to provide its counterparties
collateral as the market value of the underlying CDOs, AIG credit rating, or the credit
rating on the reference assets declined. As of November 5, 2008, AIG had posted or
agreed to post approximately $37 billion in collateral against these exposures, and these
exposures contributed significantly to the $24.5 billion in losses that AIG reported for the
third quarter of 2008.

As a part of the restructuring of the government’s assistance to AIG by the
Treasury and the Federal Reserve in November 2008, Maiden Lane III LLC (ML III) was
formed to ease this-continued pressure on AIG. ML IlI purchased from the CDS )
counterparties multi-sector CDOs with the par value of $62 billion referenced in the CDS
at their current market value (approximately $29 billion), a substantial discount to par
value. The purchase of the CDOs was funded in part by a loan of approximately $24
billion from the Federal Reserve Bank of New York (FRBNY) to ML III and a $5 billion
equity contribution to ML III by AIG. In addition, the counterparties were allowed to
retain approximately $35 billion in collateral already posted with the counterparties by
AIG pursuant to 1its obligations under the CDS contracts. In return, the counterparties
agreed to terminate the CDS, relieving AIG of, among other things, the obligation to post
additional collateral pursuant to the CDS.

1. In deciding on how FRBNY would pay AIG’s CDS counterparties in return for
tearing up their CDS contracts, did Federal Reserve officials take into consideration
the financial health of the counterparties themselves?

Because of its concerns about the stability of the financial markets during this
period, the Federal Reserve was monitoring the financial condition of major banking and
investment banking participants in the markets, which included many firms that were not
counterparties to AIG’s CDS and some that were. However, the overriding motivating
factor in structuring the payments to the counterparties was to relieve AIG of the
destabilizing drains on its liquidity caused by the requirement to continue to post
collateral as required by the CDS contracts. All counterparties were treated the same for
payment purposes. Whether the individual counterparties were in relatively sound
financial condition or not was not a factor in the decision regarding the amount paid to
the counterparties or whether concessions should be sought from them.



2. Did you ever personally discuss the payment of AIG’s counterparties with
employees or representatives of AIG’s counterparties?

I was not directly involved in the negotiations with the counterparties. These
negotiations were handled primarily by the staff of the FRBNY on behalf of the Federal
Reserve. I participated in and supported the Board’s final action to authorize lending to
ML 111 for the purpose of purchasing the CDOs in order to remove an enormous obstacle
to AIG’s financial stability and thereby help prevent a disorderly failure of AIG during
troubled economic times.

3. Were you ever personally involved in discussions about what AIG should disclose
to the public or Congress about the payments to AIG’s CDS counterparties?

I was not directly involved in the discussions with AIG related to this decision.
I fully supported AIG’s decision to release publicly in March 2009 the identities of the
AIG’s CDS counterparties that received payments from ML II1.

4. Did you ever recuse yourself from involvement with decisions related to the
disclosure of the payments to AIG’s CDS counterparties and, if so, when?

I did not recuse myself from involvement with any decisions related to the
disclosure of payments made to AIG’s CDS counterparties because I have no financial or
other interest that would have made a recusal necessary or appropriate. However, as
explained above, I was not involved in discussions with AIG regarding counterparties or
the disclosure matters you raise. As I have previously indicated, I supported AIG’s
decision to make public the identities of the counterparties, and those names were
disclosed nearly a year ago. In addition, I was actively involved in Federal Reserve
initiatives to expand disclosure of information relating to various Federal Reserve credit
facilities, including the Monthly Report on Credit and Liquidity Programs and the
Balance Sheet, and the weekly H.4.1. release, which include detailed information on the
status of the ML III credit facility. These and other publications of the Federal Reserve
provide substantial information about all of our credit facilities, including the loans to
AIG, ML III, and Maiden Lane II LLC, and the value of collateral supporting those
loans.

5. What alternatives to the course FRBNY ultimately took in paying AIG’s CDS
counterparties were considered and why were they rejected?

The alternatives considered by the FRBNY are explained in the testimony of
Thomas Baxter, Executive Vice President and General Counsel, FRBNY, before the
Committee on Government Oversight and Reform.

As 1 and other Federal Reserve officials have made clear in congressional
testimony and elsewhere, the situation faced by AIG and the Federal Reserve in the fall
of 2008 with respect to AIG’s CDS contracts pointedly demonstrates the urgent need for
adoption of new resolution procedures for systemically important nonbank financial



firms. Such a resolution authority would provide a wider range of tools for addressing
the potential disorderly failure of a systemically significant firm, such as receivership or

conservatorship powers, than are available to the Federal Reserve, which is limited to
lending authority.

6. Did FRBNY consider assuming or guaranteeing AIG’s obligations to its CDS
counterparties and, if so, why was this course of action rejected?

See answer to Question 5 above.

7. If the Federal Reserve felt it lacked the statutory authority to pursue alternatives
to the course FRBNY ultimately took in paying AIG’s CDS counterparties, why
didn’t the Federal Reserve seek additional authority from Congress?

As 1 and other Federal Reserve officials have made clear in congressional
testimony and elsewhere, the situation faced by AIG and the Federal Reserve in the fall
of 2008 with respect to AIG’s CDS contracts pointedly demonstrates the urgent need for
adoption of new resolution procedures for systemically important nonbank financial
firms. Such a resolution authority would provide a wider range of tools for addressing
the potential disorderly failure of a systemically significant firm, such as receivership or
conservatorship powers, than are available to the Federal Reserve, which is limited to
lending authority. Given the extremely compressed time frame in which a solution to the
liquidity threat to AIG posed by its CDS had to be found, obtaining additional statutory
authority for additional powers was not possible.

8. How did FRBNY determine the price it paid for the CDOs it purchased through
Maiden Lane III (“ML3”)?

As explained in Mr. Baxter’s testimony, ML III purchased the multi-sector CDOs
underlying AIG’s CDS at their current market value (approximately $29 billion), which
represented a significant discount to their par value ($62 billion). Before agreeing to the
transaction, the Federal Reserve consulted independent financial advisors to assess the
value of the underlying CDOs and the expectation that the value of the CDOs would be
recovered. The advisors believed that the cash flow and returns on the CDOs would be
sufficient, even under highly stressed conditions, to fully repay the Federal Reserve’s
loan to ML III.  Under the terms of the agreement negotiated with AIG, the Federal
Reserve will also receive two-thirds of any profits received on the CDOs after the Federal
Reserve’s loan and AIG’s subordinated equity position are repaid in full.

9. Do you believe that FRBNY paid a fair price for the CDOs it purchased through
MLS3 and, if so, what basis do you support that belief?

See answer to Question § above.

10. Are you aware of any attempts by Federal Reserve officials, staff or outside
counsel to prevent public disclosure of information about the payment of AIG’s



CDS counterparties by seeking special procedures from the Securities and Exchange
Commission (“SEC”)?

I was not involved in discussions with the SEC about any disclosure issues
involving AIG. Tunderstand that the Federal Reserve staff and its outside advisors
supported AIG’s initial application to the SEC to have the names of the CDS
counterparties that sold CDOs to ML III remain confidential in public disclosures. I
understand that the material sought to be kept confidential was handled under the special
procedures created by the SEC for handling certain types of information for which
confidential treatment has been requested. Under these procedures, the SEC keeps the
confidential information in a separate safe so that the confidential version of the relevant
document is not mistakenly treated as the public version. The procedures do not relate to
the SEC’s decision with regard to whether the information at issue warrants
confidentiality under applicable standards.

Three months later AIG changed its view and decided to reveal the counterparty
names. The Federal Reserve supported that decision. The counterparty names were
disclosed nearly one year ago. I also understand that AIG has continued to ask the SEC
to keep confidential certain commercially sensitive information, including CUSIP
numbers and tranche names, that would 1dentify the individual CDOs that ML III
acquired from the counterparties. The Federal Reserve has supported this request. The
FRBNY and its advisors believed that public disclosure of the identifying details
concerning individual securities in ML I1I’s portfolio, including to market participants,
would undercut the ability of ML III to sell those assets for a maximum return to the
detriment of taxpayers. In May 2009, the SEC independently concluded that this
commercially sensitive information need not be disclosed. All other material information
concerning the ML III transaction has been disclosed in AIG public filings with the SEC.

11. Are you aware of any attempts by Federal Reserve officials, staff or outside
counsel to prevent Congress from obtaining information about the payment of
AIG’s CDS counterparties?

The Federal Reserve has made a tremendous amount of information about 1ts
actions with respect to AIG available to Congress in testimony, correspondence, and
reports as well as to the public on the Federal Reserve website. I strongly support the
goal of transparency with respect to the Federal Reserve’s actions in connection with the
creation of the ML III credit facility and the other actions we have taken regarding AIG.
To further this goal, I have welcomed a full review by the Government Accountability
Office of all aspects of our involvement in the extension of credit to AIG.

12. Are you aware of any attempt by Federal Reserve officials, staff or outside
counsel to prevent public disclosure, either through the SEC or Congress, of any
AIG employee compensation packages?

E

See answer to Question 11.



March 26, 2010

The Honorable Edolphus Towns

Chairman

Committee on Oversight and
Government Reform

2157 Rayburn House Office Building

Washington, D.C. 20515

Dear Mr. Chairman:

Thank you for your letter of March 18, 2010, regarding Stephen Friedman’s
service on the board of the Federal Reserve Bank of New York. Ienclose a
memorandum from staff responding to the questions posed in your letter. Documents
responsive to your request have been provided separately.

I hope this information 1s helpful.

Sincerely,
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MEMORANDUM

This responds to questions posed by Chairman Edolphus Towns and Member
Stephen Lynch regarding Stephen Friedman’s service on the board of directors of the
Federal Reserve Bank of New York. To properly respond to the questions asked, this
memorandum begins with a brief background on the statutory provisions governing the
composition of Reserve Bank boards of directors and the ways in which potential
conflicts of interest are addressed.

Reserve Bank Board Structure

By statute, Reserve Bank boards are composed of nine members divided into
three classes of three directors each. Each class of directors has separate restrictions and
qualifications set by statute and, in some cases, by Board policy. The classification
scheme is set out in section 4 of the Federal Reserve Act and codified at 12 U.S.C. § 302,
and the relevant Board policy, both as in effect in 2008 and as revised in-2009, has been
provided to the Committee.

Under the statute, the three Class A directors are elected by the commercial banks
that hold stock in (and are thereby members of) a regional Federal Reserve Bank. The
Federal Reserve Act provides that these directors shall be “representative of” the
stockholding banks. There are no restrictions on stock ownership or affiliations of these
Class A directors, or on their transactions in bank or other stock. As contemplated by the
statute, in virtually every case, Class A directors are affiliated with, and own stock in,
banks or bank holding companies that are supervised by the Federal Reserve Bank on
whose board they serve.

The Federal Reserve Act provides that the three Class B directors are also to be
elected by the member banks, and are to “represent the public” and be elected “with due
but not exclusive consideration to the interests of agriculture, commerce, industry,
services, labor, and consumers.” By statute, a Class B director may not be an “officer,
director or employee of any bank.” 12 U.S.C. § 303. In order to effectuate the statutory
prohibition, the Board of Governors has by policy extended the affiliation prohibition to
bank holding companies, which are companies that control banks and are subject to the
Bank Holding Company Act. The Federal Reserve Act does not, however, impose any
restrictions on ownership of or transactions in bank or bank holding company stock or
other stock by Class B directors.

Finally, three Class C directors are designated by the Board of Governors. By
statute, they too represent the public and must be selected “with due but not exclusive
consideration to the interests of agriculture, commerce, industry, services, labor, and
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consumers.” 12 U.S.C. §302." Like Class B directors, Class C directors may not be
officers, directors, or employees of any bank. However, in the case ot Class C directors,
the prohibition also extends to being a “stockholder” of any “bank.” 12 U.S.C. § 303. As
in the case of affiliations, the Board of Governors has by policy extended the
stockholding prohibition applicable to Class C directors to ban owning stock in firms that
are bank holding companies. The statute provides that one of the Class C directors must
be designated by the Board of Governors as chairman of the Reserve Bank board. 12
U.S.C. § 305. Although prohibited by statute from being a banker or owning bank stock,
the Federal Reserve Act specifically requires that the Class C director chosen to be
chairman of the Reserve Bank board “be a person of tested banking experience.” 1d.

As is evident from this structure, the framers of the Federal Reserve Act did not
view involvement with banking or the ownership of bank stock per se as impairing the
intended governance of the Reserve Banks or the operations of their boards. All Class A
directors are by design elected by and representative of the banks in a particular Reserve
Bank’s region that belong to the Federal Reserve System. Those Class A directors may,
and in practice always do, have aftiliations that would be prohibited for Class B or Class
C directors, and Class A and Class B directors are permitted to (and do) have stock
ownership that would be prohibited for Class C directors. The division of the Reserve
Bank boards into three separate groups of directors, with varying degrees of permitted
involvement in the banking sector, was intended to ensure that various viewpoints will be
brought to bear on decisions relating to the administration of Reserve Banks, as well as
upon advice with respect to monetary policy and other policies. The limitation on
involvement in the banking sector for Class B and C directors is thus designed to foster
diversity of views rather than to address potential conflicts of interest.

The potential for conflicts of interest that might arise from this structure are
addressed in separate statutory and policy provisions. Section 4 of the Federal Reserve
Act provides that the board of directors “shall administer the affairs of said bank fairly
and impartially and without discrimination in favor of or against any member bank or
banks.” 12 U.S.C. § 301. Importantly, Reserve Bank directors are explicitly included
among officials subject to the federal government ethics and conflict of interest statute,

' As originally enacted, the Federal Reserve Act required Class B directors to have been
actively engaged, at the time of their election, in “commerce, agriculture, or some other
industrial pursuit” in their district. No occupational requirements were originally applied
to Class C directors. The Act was amended in 1977 to remove the occupational
requirement for Class B directors and to provide instead that Class B and Class C
directors be elected “without discrimination on the basis of race, creed, color, sex, or
national origin, and with due but not exclusive consideration to the interests of
agriculture, commerce, industry, services, labor, and consumers.” Pub. L. 95-188, §
202(b), (c).
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18 U.S.C. § 208. That statute imposes criminal penalties on Reserve Bank directors who
participate personally and substantially as a director in any particular matter which, to the
director’s knowledge, will affect the director’s financial interests or those of his or her
spouse, minor children, or partner, or any firm or person of which the director is an
officer, director, trustee, general partner, or employee, or any other firm or person with
whom the director is negotiating for employment. The Board also has adopted a policy
specifically prohibiting Reserve Bank directors from, among other things, using their
position for private gain or giving unwarranted preferential treatment to any organization.

Reserve Banks routinely provide training for their new directors that includes
specific training on section 208, and Reserve Bank corporate secretaries are trained to
respond to inquiries regarding possible conflicts in order to assist directors in complying
with the statute. Reserve Banks also provide training to their directors on all other
matters involving their service, including the statutory and policy prohibitions on Class B
and Class C directors with regard to ownership of stock in, or affiliations with, banks and
bank holding companies. Indeed, Class C directors must certify upon appointment that
they will not be an officer, employee, director, or stockholder of any commercial bank or
bank holding company during their tenure on the Reserve Bank board.

Importantly, as a practical matter, because of the way Reserve Banks are
governed, actual or potential conflicts of interest associated with stock ownership or
affiliation rarely arise. Reserve Bank directors are not involved, for example, in matters
relating to the supervision of particular banks or bank holding companies. The Board of
Governors is responsible for bank supervision by statute, and Reserve Bank staff perform
this function for the Board under authority delegated by the Board and under the general
supervision of Board of Governors staff. Reserve Bank directors are not consulted
regarding bank examination ratings, potential enforcement actions, or similar supervisory
issues. In addition, while the Board of Governors’ rules delegate to the Reserve Banks
certain authorities for approval of specific types of applications and notices, Reserve
Bank directors are not involved in any way in the review, consideration, or approval of
those matters. Moreover, in order to avoid even the appearance of impropriety, the Board
of Governors’ delegation rules withdraw the Reserve Banks’ authority to act on any
application or notice requiring Federal Reserve approval when a senior officer or director
of an involved party is also a director of a Reserve Bank or branch.? Directors are also
not involved in decisions regarding discount window lending to any financial institution.
Finally, directors are not involved in awarding most contracts by the Reserve Banks. In
the rare case where a contract requires director approval, directors who might have a
conflict as a result of affiliation or stock ownership routinely are required to recuse

2 See 12 C.F.R. § 265.11(c)(5)(iv)(B), ()(9), (d)(3), and (d)(4).



themselves from the Reserve Bank board action, and any involvement they would have in
such a contract would be subject to the prohibitions in section 208 discussed above.

These policies and statutory restrictions are longstanding and were designed to
address any potential conflict of interest that might arise from the requirement in the
Federal Reserve Act that members of the board of directors of Reserve Banks include
representatives of firms supervised by the Federal Reserve. Even with these restrictions,
members of the boards of directors of the Reserve Banks serve a very valuable function.
Reserve Bank directors provide valuable grass roots information about the condition of
the local economy, the availability of jobs and credit to small businesses, consumers and
others, and prospects for local growth. This anecdotal information provides an essential
context to the national statistics and other economic data collected by the Federal
Reserve. It is for these reasons that the Federal Reserve Act requires selection of
directors that represent a broad spectrum of the economy, including bankers, and
representatives of commercial, agricultural, services, labor, consumers, and other sectors
of the economy.

Stephen Friedman’s Service on the Board of the FRBNY

Stephen Friedman joined the board of directors of the Federal Reserve Bank of
New York (“FRBNY”) as a Class C director in January 2008. At that time, Goldman
Sachs & Co. (“Goldman”), of which he was also a stockholder and director, was not a
bank holding company. Accordingly, neither Mr. Friedman’s position as a director of
Goldman nor his ownership of stock of Goldman was prohibited either by statute (which
bars interlocks with and ownership of stock of a “bank”) or by the Board’s broader policy
barring interlocks with and ownership of stock of companies that are bank holding
companies.

At the end of September 2008, as a result of the financial crisis then underway,
Goldman’s subsidiary industrial loan company converted to a state bank charter, and
Goldman became a bank holding company. While this conversion did not cause Mr.
Friedman’s service as a Class C director to violate any statutory provisions (because he
was not an officer, director, employee, or stockholder of a bank), the conversion did
cause his service to be inconsistent with the Board’s policy for Class C directors. On
October 6, 2008, the president of the FRBNY requested that the Board of Governors
waive its policy to permit Mr. Friedman to continue his service as a Class C director and
as Chairman of the FRBNY board. The FRBNY believed that Mr. Friedman’s continued
service during the financial crisis would be very important to the FRBN'Y, and that
requiring Mr. Friedman to step down during the height of the financial crisis would have
been disruptive. While the request was pending, the FRBNY was also engaged in a
search for a new Reserve Bank president. The chairman of the Reserve Bank would
normally play a significant role in this process. This consideration, coming as it did



during the financial crisis which was appropriately consuming the time and attention of
the staff of the FRBNY and the staff and members of the Board of Governors, made it
even more critical that the Reserve Bank retain its chairman, at least while the search for
anew Reserve Bank president was underway. While the waiver request was pending, the
general counsel and corporate secretary of the FRBNY advised Mr. Friedman that the
status quo would be maintained until the waiver request was resolved, and that he would
not be required to recuse himself from board activities during that period (beyond what
would have been required by Section 208).

Importantly, Mr. Friedman’s stock ownership did not violate the provision of the
Federal Reserve Act prohibiting Class C directors from owning shares in a “bank.” As
noted above, the prohibition on ownership of bank holding company stock was imposed
by Board policy, not by law. On that basis, and because of the benefits Mr. Friedman’s
continued service conferred on the FRBNY at the time, the Board granted the request for
a temporary waiver of the eligibility policy for the remainder of Mr. Friedman’s term,
which was set to expire on December 31, 2010. Neither the Board nor the FRBNY was
aware that Mr. Friedman had purchased additional shares of Goldman stock while the
waiver request was pending, although the FRBNY was aware that Goldman directors
received compensation for their services with Goldman shares. The FRBNY’s waiver
request and the Board’s action in granting a temporary waiver of its policy related only to
Mr. Friedman’s continued service as a Class C director, and did not address or authorize
any additional stock purchases‘3 Nor did it waive the requirements of the Federal
Reserve Act or Section 208.

Because of the conflict of interest rules regarding directors’ involvement in any
matter in which they have a financial interest, Mr. Friedman had no involvement of any
kind relating to the FRBNY s relationship with Goldman during his tenure on the
FRBNY board, either before or after Goldman became a bank holding company, or in the
Federal Reserve’s consideration of Goldman’s application to become a bank holding
company. Once that application was approved, Mr. Friedman had no involvement in any

* In light of the issues that arose as a result of conversions of non-banking companies to
bank holding companies during the financial crisis, the Board in 2009 revised and
clarified its eligibility policy for Class B and Class C directors to state explicitly that a
Class B or Class C director who is affiliated with a company that becomes a bank holding
company during his or her tenure as a Reserve Bank director, and a Class C director who
owns stock in such a company, must sell the stock and resign the impermissible
affiliation, or resign from the Reserve Bank board of directors, within 60 days of the
earlier of the date on which the director becomes aware of the impermissible affiliation or
stockholding or the date that the Board informs the Reserve Bank of the company’s
change in status. During the 60-day period, the director must recuse him- or herself from
all regular duties related to service as a Reserve Bank director.



supervisory matter relating to Goldman and was provided no confidential supervisory
information or other non-public information concerning the company. Mr. Friedman also
had no involvement in supervisory matters or access to confidential supervisory
information regarding any of Goldman’s competitors that were supervised by the Federal
Reserve. In addition, Mr. Friedman had no input into any contractual relationship
between FRBNY and Goldman, and no contractual relationship between FRBNY and
Goldman was altered during the time Mr. Friedman served on the FRBNY board, from
January 1, 2008 through his resignation on May 7, 2009.
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I am responding to your letter of March 25 regarding the Federal Reserve’s &it
strategy and related issues. You noted that the Federal Reserve has several possible
methods for firming the stance of monetary policy and reducing the size of its balance
sheet, including the payment of interest on reserves, short-term reserve management tools
such as the use of reverse repos and the establishment of a term deposit facility, and the
sale of securities. You further noted that increasing reserve requirements is another
option and asked for my thoughts on that alternative. Finally, you noted that the Federal
Reserve’s holdings of mortgage-backed securities could decline significantly in value if
the level of interest rates were to rise appreciably and expressed concern about the
possible effects on the Federal Reserve’s ability to absorb excess reserves.

You are correct that the Federal Reserve Board could increase reserve
requirements as a means of reducing excess reserves. The Federal Reserve Act, as
amended, gives the Board the authority to vary the maximum required reserve ratio on
transaction deposits in a range of 0 to 14 percent and to vary the maximum required
reserve ratio on nonpersonal time deposits and net Eurodollar liabilities in a range of 0 to
9 percent. Since the early 1990s, the required reserve ratio on transaction accounts above
the so-called low-reserve tranche has been 10 percent, and the required reserve ratio on
nonpersonal time accounts and net Eurocurrency liabilities has been 0 percent.

An increase in the required reserve ratio on nonpersonal time deposits could not
be accomplished immediately. To minimize the reporting burden on depository
institutions, the Federal Reserve has not been requiring banks to report the data series that
would be necessary to compute required reserves on nonpersonal nontransaction
accounts. Nevertheless, based on the limited available data, we estimate that increasing
the required reserve ratio on nonpersonal nontransaction accounts to 9 percent would
reduce excess reserves by a maximum of roughly $400 billion. However, because banks
would likely substitute other liabilities for nonpersonal nontransaction accounts in
response to the increase in required reserve ratios, the actual reduction In excess reserves
would probably be considerably smaller but by an amount that is difficult to estimate.



The Honorable Charles E. Grassley
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An increase in the required reserve ratio on transaction accounts could be
implemented more quickly because the necessary system for data collection is already in
place. We estimate that an increase in the required reserve ratio on transaction accounts
to 14 percent would reduce excess reserves by at most $45 billion. The actual decrease
would be somewhat smaller if depository institutions substituted other liabilities for
transaction accounts. Although $45 billion is a substantial amount of funds, it is
relatively small in comparison with the reduction of more than §500 billion in reserves
that may be necessary when the Federal Reserve begins to firm the stance of monetary
policy.

You also noted that the value of the Federal Reserve’s holdings of mortgage-
backed securities would decline if long-term interest rates increased and expressed
concern that the Federal Reserve might consequently be unable to absorb sufficient
amounts of excess reserves. It should be noted that the Federal Reserve’s holdings of
securities currently total about $2 trillion, while reserve balances are considerably less, at
about $1.1 trillion. Given the relative magnitudes, it is extraordinarily unlikely that the
market value of the Federal Reserve’s security holdings could decline by enough to
constrain the Federal Reserve’s ability to drain reserves through open market operations.
Moreover, the Federal Reserve can employ other instruments to absorb reserve--such as a
Term Deposit Facility and the Supplementary Financing Program--and the use of thesc
instruments would not be affected by changes in the market value of the Federal
Reserve’s security holdings. You recommended that the Federal Reserve publish on a
weekly basis the market value of its securities holdings so that its capability to absorb
reserves can be monitored. The Federal Reserve already provides information on the
market value of its securities holdings on a quarterly basis in its Monthly Report on
Credit and Liquidity Programs and the Balance Sheet. We will consider the feasibility
and desirability of more frequent publication.

[ hope these comments are helpful.

Sincerely,

o
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April 16, 2010

The Honorable Bamey Frank

Chairman
Commitiee on Financial Services

House of Representatives
Washington, D.C. 20515

Dear Chairman:
This is in response to your letter of March 3, 2010, requesting that the

Federal Reserve investigate certain allegations that inappropriate political interference
may have been applied to the Federal Reserve System resulting in hidden transfers of
resources to facilitate crimes during the Watergate scandal in the 1970s and to Iraq for

weapons purchases duning the 1980s.
I have no knowledge that the Federal Reserve on its own or as the result of

political or other interference facilitated any crimes or transfers in either of these matters.

Nonetheless, I have referred this matter to the Board’s Office of Inspector General (O1G)

and requested that the O1G conduct a complete and appropriate investigation of these

Sincerely, [
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allegations.
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July 1, 2010

The Honorable Barney Frank
Chairman

Committee on Financial Services
House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

Enclosed are my responses to the written questions you submitted following the
February 26, 2010, hearing before the Committee on Financial Services. A copy has also

been forwarded to the Committee for inclusion in the hearing record.

Please let me know if I can be of further assistance.

Sincerely,
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Questions for The Honorable Elizabeth Duke, Governor, Board of Governors of the
Federal Reserve System, from Chairman Frank:

Many feel that the crisis was caused by financial institutions that became too big and too
complex. Now that the crisis is ending the four largest banks are 50% bigger and much
more complex than before the crisis. Are you happy with this outcome? If not, what are
you prepared to do to reduce their size and complexity?

The recent financial crisis demonstrated the problems posed by financial institutions that are
perceived to be “too big to fail.” As supervisors we are pursuing a number of initiatives in this
area.

First, we are vigorously addressing the weaknesses at major financial institutions with regard to
capital adequacy, liquidity management, and risk management. Firms whose failure would pose
a systemic risk should receive especially close supervisory oversight and be held to the highest
prudential standards. Aside from its direct benefits for the safety and soundness of these large
‘institutions, this approach also should help offset financial firms’ incentive to grow until they are
perceived to be “too big to fail.”

Second, we are paying close attention to compensation practices that can create mismatches
between the rewards and risks borne by institutions or their managers. As the Federal Reserve
and other banking agencies have noted, poorly designed compensation policies can create
perverse incentives that can ultimately jeopardize the health of the banking organization.
Management compensation policies should be aligned with the long-term prudential interests of
the institution, be tied to the risks being borme by the organization, provide appropriate incentives
for safe and sound behavior, and avoid short-term payments for transactions with long-term
horizons.

In addition, we and our supervisory colleagues around the world are exploring requiring banking
firms to identify obstacles to the sale or liquidation of parts of the firm, areas of unnecessary
complexity, and obstacles to an orderly resolution, and to show they can quickly produce the
information needed for the supervisor to orchestrate an orderly resolution should the need arise
(so called “living wills”). A living will of this type could remove some of the uncertainty around
a possible resolution. As part of their ongoing oversight, supervisors could target the areas
where a firm’s planning falls short of best practices. Focusing on the legal, contractual, and
business relationships among the firm's subsidiaries could yield significant benefits for
prudential supervision in normal, as well as stressed, times. The various elements of the
regulatory system could thus be better integrated by identifying mechanisms and connections for
the transmission of risk and liability between affiliates and by identifying relationships that may
present an obstacle to the ready sales of businesses, the proceeds from which might allow the
firm to avoid failure.

For the two banks that are above the 10 percent cap on deposits, would you approve a new
deposit taking branch? Are you intent on flouting the express desire of congress?
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You have said that the Bank of America’s former thrift deposits don’t count toward the
market cap. Would you tell the committee how those former thrift customers are treated
differently by the bank? Can they use B of A ATM machines? Go to B of A branches?
Apply for consumer loans?

The terms of the deposit cap, and the authority of the Federal Reserve to apply that cap, are set
by statute and do not cover all manners in which an insured depository institution may expand.
Specifically, the deposit cap provision in Section 3(d) of the Bank Holding Company Act

(BHC Act) applies only to interstate acquisitions of a bank. See 12 USC 1842(d). By its terms,
this limitation does not apply to in-state acquisitions, acquisitions of savings associations, branch
openings, or organic growth. If a bank holding company such as B of A proposed to acquire a
bank in an interstate transaction, however, the deposits of its subsidiary thrifts and banks alike,
together with the deposits of the bank to be acquired, would be included in the bank holding
company’s amount of total deposits for purposes of evaluating compliance with the 10 percent
deposit limit in Section 3(d).

If pending legislative proposals are enacted, the deposit cap limitation would be broadened to
include acquisitions of savings associations.
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WASHINGTON, 0. L. 80851
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LHAIRMAN

August 12, 2010

The Honorable Bamey Frank
Chairman

Committee on Financial Services
House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

Thank you for your letter of July 30, 2010, recommending Mr-
for a position on our Consumer Advisory Council.

I can assure you that Mr.-will receive full consideration when the
Board makes its selection of new Council members.

The Council provides valuable assistance in advising the Board on its
implementation of consumer-related matters, and the Board is pleased to receive
recommendations for qualified individuals who can contribute to the Council’s work.

Again, the Board appreciates your recommencdation.

Sincerely,

- fle—
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January 28, 2011

The Honorable Darrell Issa

Chairman

Committee on Oversight
and Government Reform

House of Representatives

Washington, D.C. 20515

Dear Mr. Chairman:

This is in response to your letter dated January 11, 2011, requesting information
related to the Federal Reserve’s financial assistance to the American International Group,
Inc. (“AIG”) and certain information relating to the assets of Maiden Lane LLC, a special
purpose vehicle formed by the Federal Reserve Bank of New York (“FRBNY™) to
facilitate the acquisition of Bear Stearns, Inc. by JPMorgan Chase. As Iindicated to you
in our meeting last month, the Federal Reserve wants to cooperate with the Committee’s
oversight efforts and to provide the Committee with access to the information requested.

Today we are producing to you documents maintained at the FRBNY that
mention AIG, including AIG counterparties, between January 1, 2007 and September 8,
2008. Information responsive to your request dealing with Maiden Lane III counterparty
payments and disclosure of payment for the period of September 9, 2008, through the end
of May 2009 has already been provided to you. We are providing requested information
dated after May 2009 through December 31, 2010, related to oversight inquiries
regarding counterparty disclosure including congressional inquiries and an investigation
by the Special Inspector General for TARP. Finally, we are providing today documents
relating to the disclosure of information concerning assets held by Maiden Lane LLC,
which includes previously published disclosures identifying individual Maiden Lane
assets by CUSIP number where applicable.

Certain of the material provided today contains confidential supervisory
information obtained through the exam process relating to third party financial
institutions regulated by the Federal Reserve that had dealings with AIG and that are
open and continue to operate. Experience has shown that public disclosure of
examination material threatens to impair cooperation between regulated institutions and
bank examiners and thus to turn the examination process into an adversarial proceeding.
Comments in reports by examiners or their preliminary analyses also may be
misunderstood or exaggerated by the public, resulting in unwarranted harm to the
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institution. Accordingly, we request that the Committee maintain the confidentiality of
this information.

We are continuing to assemble other information responsive to your request. A
significant portion of this material will contain detailed proprietary financial information
about the commercial operations of AIG, an open and functioning institution, and its
individual business lines, its financial prospects and business plans, and potential
divestiture of assets. Much of this detailed information has not been made available to
the public by AIG and is commercial information protected by the Trade Secrets Act.

A substantial set of AIG related documents were previously made available to the
Senate Banking Committee and the House Financial Services Committee which are the
direct oversight committees for the Federal Reserve. In recognition of the highly
confidential nature of this information, both Committees established conditions on access
by Committee members and staff to this information that preserved the confidentiality of
the information while allowing the Committees to fulfill their responsibilities for
oversight of the Federal Reserve. We propose to make this sensitive information
available to the Committee for review under the same conditions that our oversight
Committees followed in reviewing these documents.

Both the Board and the FRBNY are conducting additional searches for responsive
materials and will make these materials available to the Committee at quickly as possible.

Sincerely,

ST

cc: The Honorable Elijah Cummings
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March 26, 2010

The Honorable Darrell Issa

Ranking Member

Committee on Oversight and Government Reform
House of Representatives

Washington, D.C. 20515

Dear Congressman:

Thank you for your letter of February 17, 2010, regarding payments made to certain
counterparties that held credit default swaps written by the American International Group,
Inc. (AIG). Yourequest information relating to the Federal Reserve’s decisions to extend
credit to AIG and to pay AIG counterparties at par and relating to the disclosure of
information related to those payments,

As indicated in your letter, I strongly support the goal of transparency with regard to
the actions taken by the Federal Reserve in connection with AIG. To that end, we have
made public an extensive amount of information that describes the nature and basis for the
Federal Reserve’s decisions and provides detailed data on the operation of the credit
facilities established for AIG. The information you requested includes confidential business
information that is subject to the prohibitions on disclosure contained in the Trade Secrets
Act, 18 U.S.C. § 1905. '

To further greater accountability and to provide a comprehensive response to
questions that have been raised by members of Congress, the Federal Reserve has said that it
would welcome a full review by the Government Accountability Office (GAO), the
investigative and audit arm of Congress, of all aspects of the Federal Reserve’s involvement
in extending credit to AIG, in accordance with the provisions of the Helping Families Save
Their Homes Act of 2009, Chairman Towns and another member of the Committee on
Oversight and Government Reform have requested the GAO to undertake a full review of all
aspects of federal assistance from any source provided to AIG, including a review of the
decisions of the Federal Reserve relating to payments made to AIG’s counterparties to credit
default swaps. We will cooperate fully with any review of this kind undertaken by the
GAO.

[ hope this information is helpful.

Sincerely,

(] e
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February §, 2011

The Honorable Darrell Issa

Chairman

Committee on Oversight and
Government Reform

House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

This is in response to your letter dated December 29, 2010, relating to prior
correspondence requesting disclosure of information concerning the American
International Group, Inc. (AIG). The information requested in this prior correspondence
was also requested in your letter to me dated January 11, 2011, to which I responded on
January 28, 2011. In my response, I indicated that the Federal Reserve is providing the
Committee with certain requested AIG information and is proposing to make additional
information concerning AIG available for review by the Committee.

I hope this is helpful.

Sincerely,

-
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CHAIRMAN

February 14, 2011

The Honorable Spencer Bachus
Chairman

Committee on Financial Services
House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

Thank you for your letter of December 16, 2010, concerning implementation of
the derivatives title (Title VII) of the Dodd-Frank Act. The Board shares your goal that
the Dodd-Frank Act be correctly implemented, and we are working to achieve this goal
with respect to all our new authority, including in the derivatives area.

In particular, you asked about the provisions in Title VII related to margin and
capital requirements applicable to swap dealers and major swap participants and the
effect of these provisions on certain end users of swaps. Although section 723 of the Act
provides an explicit exemption for certain end users from the swaps clearing requirement,
there is no exclusion in section 731 or section 764 of the Act from the margin
requirements for a swap dealer or major swap participant’s (MSPs) swaps with end users.
Sections 731 and 764 of the Act require the CFTC, SEC, Board, and other prudential
regulators to adopt rules for swap dealers and MSPs imposing initial and variation margin
requirements on all non-cleared swaps. The statute directs that these margin
requirements be risk-based. Although development of a proposed rule is still underway,
the Board and the other prudential regulators are giving serious consideration to how the
relatively low risk posed by commercial end users engaged in hedging activities should
be reflected in the amount of margin that dealers and MSPs need to collect from them.
For example, we are considering whether it would be appropriate to allow a banking
organization that is a swap dealer or MSP to establish a threshold, with respect to an end
user counterparty, based on a credit exposure limit that is reviewed, monttored, and
approved in accordance with the banking organization’s standard credit approval
processes, below which the end user would not have to post margin. Your comments on
these issues will be carefully considered as we work with the other agencies in
developing implementing regulations.

You also expressed concern about the potential retroactive application of margin
requirements to existing derivative contracts. The Board is of the view that the new
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margin requirement regime should be applied only to contracts entered into after the new
requirements become effective, regardless of counterparty type.

In addition, you noted your concern that the concentration of risk in financial
market utilities (FMUs), coupled with the Title VIII provisions that provide for access by
those utilities to the Federal Reserve discount window in times of crisis, could result in
increased potential for taxpayer bail-outs of those utilities. Title VIII also imposes
heightened supervisory oversight of designated financial market utilities. We are
carefully considering ways to implement these provisions in a way that reduces potential
systemic risk, protects taxpayers, and limits any rise in moral hazard.

I hope this information is helpful to you.

Sincerely,
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BEN S. BERNANKE
CHAIRMAN

February 14, 2011

The Honorable Frank Lucas
Chairman

Committee on Agriculture
House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

Thank you for your letter of December 16, 2010, concerning implementation of
the derivatives title (Title VII) of the Dodd-Frank Act. The Board shares your goal that
the Dodd-Frank Act be correctly implemented, and we are working to achieve this goal
with respect to all our new authority, including in the derivatives area.

In particular, you asked about the provisions in Title VII related to margin and
capital requirements applicable to swap dealers and major swap participants and the
effect of these provisions on certain end users of swaps. Although section 723 of the Act
provides an explicit exemption for certain end users from the swaps clearing requirement,
there is no exclusion in section 731 or section 764 of the Act from the margin
requirements for a swap dealer or major swap participant’s (MSPs) swaps with end users.
Sections 731 and 764 of the Act require the CFTC, SEC, Board, and other prudential
regulators to adopt rules for swap dealers and MSPs imposing initial and variation margin
requirements on all non-cleared swaps. The statute directs that these margin
requirements be risk-based. Although development of a proposed rule is still underway,
the Board and the other prudential regulators are giving serious consideration to how the
relatively low risk posed by commercial end users engaged in hedging activities should
be reflected in the amount of margin that dealers and MSPs need to collect from them.
For example, we are considering whether it would be appropriate to allow a banking
organization that is a swap dealer or MSP to establish a threshold, with respect to an end
user counterparty, based on a credit exposure limit that is reviewed, monitored, and
approved in accordance with the banking organization’s standard credit approval
processes, below which the end user would not have to post margin. Your comments on
these issues will be carefully considered as we work with the other agencies in
developing implementing regulations.

You also expressed concern about the potential retroactive application of margin
requirements to existing derivative contracts. The Board is of the view that the new
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margin requirement regime should be applied only to contracts entered into after the new
requirements become effective, regardless of counterparty type.

In addition, you noted your concern that the concentration of risk in financial
market utilities (FMUs), coupled with the Title VIII provisions that provide for access by
those utilities to the Federal Reserve discount window in times of crisis, could result in
increased potential for taxpayer bail-outs of those utilities. Title VIII also imposes
heightened supervisory oversight of designated financial market utilities. We are
carefully considering ways to implement these provisions in a way that reduces potential
systemic risk, protects taxpayers, and limits any rise in moral hazard.

I hope this information is helpful to you.

Sincerely,

.
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March 16, 2011

The Honorable Spencer Bachus
Chairman

Committee on Financial Services
House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

Thank you for your February 10, 2011, letter concerning the definition of a
“qualified residential mortgage” for purposes of the risk retention requirements to be
established under section 941(b) of the Dodd-Frank Wall Street Reform and Consumer
Protection Act of 2010. The Board is working with the other relevant federal agencies to
develop proposed regulations that would effectively implement all aspects of section
941(b), including the exception for qualified residential mortgages from any credit risk

_retention requirement, in a manner consistent with the language and purposes of that
section.

Section 941(b) directs the Federal banking agencies, the Securities and Exchange
Commission, the Secretary of Housing and Urban Development, and the Director of the
Federal Housing Finance Agency to define jointly what constitutes a qualified residential
mortgage, taking into consideration underwriting and product features that historical loan
performance data indicate result in a lower risk of default (15 U.S.C. § 780-11(e)(4)(B)).
As part of these efforts, the Board is continuing discussions with the other agencies on
how to define qualified residential mortgage in a manner consistent with the language
and purposes of section 941(b), taking into account economic research and data on
mortgage characteristics associated with historically lower risk of default. A down
payment standard is one subject that has been raised in these interagency discussions.
We will carefully consider your comments as the agencies move forward with this
interagency rulemaking process. Moreover, any proposed rules developed by the
agencies will be published for public comment, as required under the Administrative
Procedure Act (5 U.S.C. § 552). The Board has found the public comment process to be
an important aspect of the rulemaking process.

Thank you for sharing your views. We will carefully consider your comments as
we move forward with this interagency rulemaking process.

Sincerely,

2



BOARD OF GOVERNORS
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BEN S. BERNANKE
CHAIRMAN

June 15, 2011

The Honorable Barney Frank
Ranking Member
Committee on Financial Services

House of Representatives
Washington, D.C. 20515

Dear Congressman:

Thank you for your letter regarding recent amendments the Federal Reserve
Board’s Regulation Z, which implements the Truth in Lending Act (TTLA). These
amendments, which became effective on April 6, 2011, were adopted to protect
consumers from certain unfair or abusive practices related to loan originator
compensation. The final rules prohibit a party other than the consumer from paying
compensation to a loan originator that is based on the terms or conditions of the loan,
except the amount of credit extended. When a consumer pays the loan originator
compensation directly, the final rules prohibit parties other than the consumer from also
paying any compensation to a loan originator in the transaction.

You suggest that the Board make two changes to the final rules so that the rules
are more consistent with the provision in Section 1403 of the Dodd-Frank Wall Street
Reform and Consumer Protection Act (“Dodd-Frank Act”). We recognize that the
Board’s final rules issued in August 2010 do not fully implement the provisions in
Section 1403 of the Dodd-Frank Act. The Board’s rules were initially proposed in 2009
based on the Board’s authority in TILA to prohibit unfair or deceptive practices in
connection with mortgages. The prohibitions in Section 1403 are intended to be
implemented without the need for findings under the “unfair or deceptive” standard that
applied to the Board’s rulemaking. In addition, changes to the Board’s proposal to
implement Section 1403 would have called for the issuance of a new proposed
rulemaking. Recognizing this, the Board determined that finalizing its 2009 proposal was
the best way to effectuate Section 1403’s legislative purpose and eliminate the unfair
practices that the Congress sought to prohibit without further delay.

Specifically, you are concerned that under the Board’s rules, when a consumer
compensates a mortgage brokerage firm directly, a loan officer employed by the
brokerage firm may not receive any payment that is specific to, and paid solely in
connection with, that particular transaction. You state that the brokerage firm and its
employee should be allowed to share any compensation that is paid by the consumer
directly as long as such compensation is not based on terms of the loan, other than the
loan amount.
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The Board’s rule seeks to prevent the firm’s loan officers from steering
consumers to transactions that will increase the loan officer’s compensation. Because the
rules prohibit “dual compensation,” a brokerage firm, may be paid either by the creditor
or by the consumer, but not by both. When the brokerage firm’s compensation is paid by
the creditor, the amount cannot be based on the loan’s rate or other terms (except the loan
amount) and the rule’s anti-steering provisions apply. However, when a consumer pays a
brokerage firm’s compensation directly, the Board’s rules do not deem it to be an unfair
practice for the originator to negotiate any compensation amount to which the consumer
will agree.

The Board believed it was necessary to prohibit a brokerage firm from sharing the
consumer-paid compensation with its loan officer to prevent the loan officer from
steering consumers to more expensive transactions by influencing the decision on
whether the consumer will pay the brokerage firm directly or allow the originator’s fees
to be paid by the creditor. Because this restriction only covers payments that are specific
to the particular transaction, a brokerage firm still may provide its loan officers with other
forms of incentive compensation (in addition to salaries or hourly wages) without
violating the rule, for example, by paying bonuses to loan officers who exceed a
threshold number of loans closed within a specified period.

You also suggest a second revision to the Board’s final rules. Under the rules,
compensation received by a loan originator from the creditor may not be based on the
loan’s terms or conditions (except the loan amount). To prevent circumvention of this
restriction, the final rules prohibit creditors from either increasing or reducing the
originator’s compensation in response to changed loan terms or conditions, such as
closing costs. You suggest that a limited exception to this rule should be created, to
allow an originator to make a small decrease to the originator’s compensation on an
infrequent basis when the adjustment is requested by a consumer within a short period
before the loan closing to cover an unexpected third-party charge. The manner in which
such an exemption could be crafted without allowing circumvention of the rules, is a
matter that would benefit from public comment.

As you are aware, general rulemaking authority for TILA 1s scheduled to transfer
to the Consumer Financial Protection Bureau (CFPB) in July 2011. Accordingly, the
issuance of rules implementing Section 1403 will be the responsibility of the CFPB. We
believe that both of the issues you have raised can best be resolved by the CFPB in the
context of that rulemaking, so that any reforms made to the originator compensation rules
can be addressed comprehensively.

I appreciate you taking the time to share your views with us on these important
matters.

Sincerely,

e



BOARD OF GAOVERNORS
OF THE
FEDERAL RESERVE SYSTEM
WASHINGTON, O. C. 2055|
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September 16, 2011

The Honorable Darrell Issa

Chairman

Committee on Oversight
and Government Reform

House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

This is in response to your letter of July 19, 2011, concerning monetary policy,
inflation and other issues affecting the economy.

Attached, please find responses to the questions posed in your letter. In addition,
for many questions we have either referenced publicly available studies or documents in
the answers, or have attached copies of documents that supplement the answers.

I am also providing a copy of these materials to the Ranking Member of the
Oversight and Government Reform Committee as well as the Chairman and Ranking
Member of the Committee on Financial Services.

I hope this information 1s helpful to you.

Sincerely,

Enclosures

cc: The Honorable Elijah Cummings
The Honorable Spencer Bachus
The Honorable Barney Frank




Questions for The Honorable Ben Bernanke, Chairman, Board of Governors of the Federal
Reserve System, from Chairman Issa:

1. In the May 19, 2011 meeting mentioned above, your staff mentioned that the Federal
Reserve has done studies to determine the value of the Federal Reserve’s assets and what
the potential losses would be based on different unwind scenarios regarding the Federal
Reserve’s portfolio of mortgage backed securities, collateralized debt obligations, Treasury
bonds, Treasury notes, Treasury bills, and Treasury inflation-Protected Securities (TIPS).
The Committee requests those studies.

See the analysis by Glenn Rudebusch' and the material on income on the System Open Market
Account in the annual report on Domestic Open Market Operaz‘zons During 2010 (pp. 11-1 6).*
. Both are available on Federal Reserve websites.

2. In the May 19, 2011 meeting mentioned above, members of your staff stated that the
Federal Reserve believes it is possible to pay interest on reserves sufficient to prevent
inflation by incentivizing banks to maintain excess reserves. Currently, the Fed pays
interest on reserves. How much have these interest payments on reserves cost taxpayers to
date? How much do you expect these reserve interest payments to rise as interest rates
rise? Provide all estimates and analysis of the potential costs of payment of interest on
reserves.

Central banks in most advanced countries pay interest on reserves to facilitate the
implementation of monetary policy. The Federal Reserve long supported the payment of interest
on reserves in the United States for this reason and also as a way of reducing distortions and
inefficiencies associated with reserve requirements.” Congress enacted legislation specifically
authorizing the Federal Reserve to pay interest on reserves in 2006 and 2008.*

The accounting costs associated with interest on reserves are reported in the Federal Reserve’s
annual reports. For the years 2008, 2009 and 2010, these interest expenses were $0.8 billion,
$2.2 billion, and $2.7 billion, respectively. However, these accounting measures of interest
expense do not represent net costs to U.S. taxpayers. The large expansion in the quantity of
reserves outstanding over this period (and the associated increase in interest expense) was the
counterpart of the expansion of the Federal Reserve’s assets that, in turn, reflected policy actions
taken to address the financial crisis and foster the economic recovery. These assets have
generated interest income over recent years that far exceeds the interest expense from the
payment of interest on the associated reserves. The Federal Reserve has remitted this income to
the Treasury after deducting its costs and other adjustments, such as dividends paid on capital
stock held by member banks and transfers necessary to equate surplus with capital paid in. Net

! http://www frbsf.org/publications/economics/letter/2011/e12011-11 html}

% httpy//www.newyorkfed.org/markets/omo/omo2010.pdf

3 See the Congressional testimonies by Governor Meyer at
http://www.federalreserve.gov/boarddocs/testimony/2000/20000503 htm and Governor Kohn at
http://'www.federalreserve gov/boarddocs/testimony/2001/20010313/default.htm on this topic.

* The Financial Services Regulatorv Relief Act of 2006, section 201 (P.L. 109-351; 120 Stat. 1966); and The
Emergency Stabilization Act of 2008, section 128 (P.L. 110-343; 122 Stat. 3765).
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of these expenses, the Federal Reserve remitted a total of $31.7 billion, $47.4 billion, and
$79.3 billion to the U.S. Treasury in 2008, 2009, and 2010, respectively.

The future path of interest expense, both associated with reserves and overall, as well as
remittances to the Treasury will depend on economic developments and monetary policy actions.
The FOMC has indicated that it will normalize the stance of monetary policy and the size and
composition of the Federal Reserve’s balance sheet when warranted by economic conditions.
This process will involve an increase in short-term interest rates and a gradual decline in both the
size of the Federal Reserve’s balance sheet and in the reserves banks maintain at the Federal
Reserve. Once this process is completed, the direct accounting costs associated with interest on
reserves will likely be quite modest. While these costs will continue to be offset by earnings on
the assets held by the Federal Reserve, the reduced size of the balance sheet that comes from
reducing reserves will also likely cause the Federal Reserve’s annual remittances to the Treasury
to return to levels consistent with historical experience.’

3. In an article dated January 16, 2010, Harvard Professor of Economics Greg Mankiw
wrote:

[A]s a result of legislative changes in October 2008, the Fed has a new tool: it can
pay interest on reserves. With short-term interest rates near zero, this tool has been
largely irrelevant. But as the economy recovers and interest rates rise, the Fed can
increase the interest rate it pays banks to hold reserves as well. Higher interest on
reserves would discourage bank lending and prevent the huge expansion in the
monetary base from becoming inflationary.... [T]he Fed could easily overestimate
the economy’s potential growth. In light of the large fiscal imbalance over which
Mr. Obama is presiding, it’s a good bet he will end up raising taxes for most
Americans in coming years. Higher tax rates mean reduced work incentives and
lower potential output. If the Fed fails to account for this change, it could try to
promote more growth than the economy can sustain, causing inflation to rise. (Italics
added).

Do interest payments on reserves reflect the Fed’s intention to retain those reserves at the
Fed to prevent inflation? Does this indicate the Fed’s recognition of a limit to potential
growth given aggregate constraints on the economy? Please explain and provide Fed
analysis, internal communications and communications between the Treasury and the Fed.

The current high level of reserve balances is the counterpart of actions the Federal Reserve has
taken over recent years to address the financial crisis and foster economic recovery and price
stability. The payment of interest on reserve balances can influence the level of short-term
interest rates but has essentially no bearing on the quantity of reserves outstanding. As Professor
Mankiw notes in his article, the payment of interest on reserves is one of several tools that the
Federal Reserve can employ in removing policy accommodation at the appropriate time so as to

* Projections of Federal Reserve income and expense are presented in the article by Glenn Rudebusch and annual
report on Domestic Open Market Operations During 2010 (see footnotes 1 and 2, respectively, in question 1 above).
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maintain inflation at a level consistent with the Federal Reserve’s statutory mandate to foster
maximum employment and stable prices.®

In June, the Federal Open Market Committee provided additional information concerning key
principles of its strategy for normalizing the stance of policy and the size and composition of the
Federal Reserve’s balance sheet.” These exit strategy principles indicate how the interest rate on
excess reserves will be adjusted over time to foster trading in the federal funds market at rates
close to the FOMC’s target rate. The exit strategy principles are summarized below.

e The FOMC will determine the timing and pace of policy normalization to promote 1ts

~ statutory mandate of maximum employment and price stability.

e To begin the process of policy normalization, the Committee will likely first cease
reinvesting some or all payments of principal on the securities holdings in the SOMA.

e At the same time or sometime thereafter, the Committee will modify its forward guidance
on the path of the federal funds rate and will initiate temporary reserve-draining
operations aimed at supporting the implementation of increases in the federal funds rate
when appropriate.

e When economic conditions warrant, the Committee's next step in the process of policy
normalization will be to begin raising its target for the federal funds rate, and from that
point on, changing the level or range of the federal funds rate target will be the primary
means of adjusting the stance of monetary policy. During the normalization process,
adjustments to the interest rate on excess reserves and to the level of reserves in the
banking system will be used to bring the funds rate toward its target.

o Sales of agency securities from the SOMA will likely commence sometime after the first
increase in the target for the federal funds rate. The timing and pace of sales will be
communicated to the public in advance; that pace is anticipated to be relatively gradual
and steady, but it could be adjusted up or down in response to material changes in the
economic outlook or financial conditions.

¢ Once sales begin, the pace of sales is expected to be aimed at eliminating the SOMA's
holdings of agency securities over a period of three to five years, thereby minimizing the
extent to which the SOMA portfolio might affect the allocation of credit across sectors of
the economy. Sales at this pace would be expected to normalize the size of the SOMA
securities portfolio over a period of two to three years. In particular, the size of the
securities portfolio and the associated quantity of bank reserves are expected to be
reduced to the smallest levels that would be consistent with the efficient implementation
of monetary policy.

¢ The Committee is prepared to make adjustments to its exit strategy if necessary in light of
economic and financial developments.

® See also testimony by Ben S. Bernanke, “The Federal Reserve’s Exit Strategy,” before the Committee on
Financial Services, U.S. House of Representatives, Washington, D.C., February 10, 2010, at
http://www.federalreserve. gov/newsevents/testimony/bermnanke20100210a.htm.

7 See Minutes of the Federal Open Market Committee, June 21-22, 2011, at

http://www . federalreserve.gov/newsevents/press'monetarv/20110712a htm.
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Regarding possible constraints on potential output, the FOMC carefully assesses the evolution of
demand and supply conditions in the economy including possible changes in the level and
growth of potential output. In their economic projections prepared in conjunction with the June
FOMC meeting, policymakers generally viewed the unemployment rate as elevated and likely to
decline only gradually toward a longer-run level in a range of 5-1/4 to 5-1/2 percent. Economic
growth was projected to pick up in 2012 and 2013 to a level that would result in a gradual
decline in the unemployment rate and then return to a rate of about 2-1/2 to 2-3/4 percent in the
longer-run.®

4. As the Prudential Regulators state in a proposed rulemaking related to the Dodd-Frank
Wall Street Reform and Consumer Protection Act (Dodd-Frank):

Assessing the quantitative impact of the proposed requirements is particularly
difficult in light of the wide ranging and as yet undetermined changes that are
occurring to the derivatives market as a result of regulatory reform.

The “wide ranging” changes to financial regulation arising out of Dodd-Frank represent a
fraction of the regulatory changes and uncertainties facing our economy today. Given the
extent of new regulations, growth of the national debt, and the Fed’s uncertain regarding
the impact of new regulations (as indicated above) it seems unlikely that the Fed will be
able to accurately estimate the extent to which regulations or taxes may constrain the
economy.

In your opinion, can the Fed accurately estimate the extent that regulations or taxes may
constrain the economy? If not, how can the Fed be confident in its management of
monetary policy generally? Is the Fed essentially making an educated guess with regard to
the extent that regulations or taxes may constrain the economy? Please provide Fed
estimates, analysis, internal communications and communications between the Treasury
and the Fed referring or relating to the impact of regulations on the expected growth of the
economy.

As part of the analysis used to inform the FOMC’s policy decisions, the Federal Reserve staff
estimates the productive potential of the U.S. economy, taking into account a number of different
factors, including the rate of capital formation, trend growth in the labor force, the underlying
rate of technological progress, and movements in underlying inflation.” Changes in government

¥ See Summary of Economic Projections of the Meeting of June 21-22, 2011, pp. 12-21 at
http://'www.federalreserve.gov/newsevents/press/monetary/fomceminutes201 10622 pdf.

® These factors are incorporated in models of the U.S. economy--the Board's FRB/US and EDO models--that the
staff uses in developing forecasts for U.S. economy as background material for each meeting of the Federal Open
Market Committee. A discussion of the EDO model is provided by the following papers: Hess T. Chung, Michael
T. Kiley, and Jean-Philippe Laforte (2010), “Documentation of the Estimated, Dynamic, Optimization-based (EDO)
Model of the U.S. Economy: 2010 Version.” FEDS 2010-29 (May); and Rochelle Edge, Michael T. Kiley, and
Jean-Philippe Laforte (2008), “Natural Rate Measures in an Estimated DSGE Model of the U.S. Economy.”
Journal of Economic Dynamics and Control. Vol 32, 2512-2535. On the FRB/US model, see “Potential Output in
FRB/US” May 2002. Finally, Michael T. Kiley (2010), “Output Gaps” FEDS 2010-27 (May), provides a general
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regulations and taxes have the potential to influence all these factors, and as a result, by paying
attention to developments in business investment, labor force participation, labor productivity,
and inflation, the Federal Reserve can pick up the broad effects of regulatory or tax changes as
they manifest themselves in actual economic performance.

To be sure, estimates of the economic effects of regulatory and tax changes, as with all economic
estimates, are subject to uncertainty, and the FOMC sets monetary policy with uncertainty about
both the economic outlook and the impact of its policy actions fully in mind. Indeed, the
quarterly economic projections prepared by FOMC participants and published on the Board’s
website (see http://www.federalreserve.gov/monetarypolicy/fomecalendars. htm) regularly report
the range of policymakers’ forecasts for key economic variables and their assessment of the
uncertainty surrounding their forecasts. More generally, an assessment of uncertainty and risks
to the forecast are an integral part the monetary policy process.'

5. Following up on No. 4 above, is the Fed at risk of triggering inflation by allowing too
much money to flow out of reserves and into the economy if it inadvertently underestimates
the burden of regulation and taxation? Please provide all related Fed analysis, internal
communications and communications between the Treasury and the Fed.

If the FOMC were to attempt to stimulate the economy beyond its productive capacity for a
sustained period because capacity was lower than the FOMC estimated, inflation would rise.
Currently, however, with the unemployment rate above 9 percent, there is very little doubt that
the economy is producing well below its potential. Moreover, the FOMC is closely monitoring
inflation and inflation expectations and is prepared to act as necessary to foster maximum
employment and price stability. In particular, the Committee has developed the tools necessary
to tighten monetary policy when it 1s appropriate to do so, including by immobilizing or draining
reserve balances if necessary.

6. What maximum growth rate for the U.S. economy does the Fed estimate it can
accommodate through optimal monetary policy (i.e., the fastest possible growth without
generating excessive inflation)? Please provide your estimates for each quarter for the next
two years. Please explain and provide all Fed analysis and internal communications
referring or relating to potential growth rates and risk of inflation. Please include
estimates that identify the impact of new regulations and taxation separately.

Based on the Summary of Economic Projections of Board members and Reserve Bank
Presidents, policymakers generally view economic growth in the neighborhood of 2-1/2 to
3 percent and an unemployment rate in the range of 5 to 6 percent to be consistent, over the

discussion of the issues involved in the measurement of potential GDP and the output gap, including estimates
generated by both EDO and FRB/US.

' See my October 19, 2007, speech “Monetary Policy under Uncertainty,” at

http://www.federalreserve. gov/newsevents/speech/bernanke20071019a htm

1 See my February 2010 testimony on exit in footnote 6 above and the discussion of the FOMC’s exit principles in
the minutes of the June 2011 FOMC meeting, cited in the response to question 4.
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medium term, with the Federal Reserve’s mandate of maximum employment and price
stability. '

[n the short run, there is no mechanical linkage between the rate of economic growth and
inflation. Inflation depends on many factors including resource utilization, cost pressures, and
inflation expectations. Given very low levels of resource utilization, subdued cost pressures, and
stable long-term inflation expectations, past experience suggests that economic growth well in
excess of 2-1/2 to 3 percent could be sustained for a time without creating significant inflation
pressures.

7. Do you agree that a share of the blame for the limitations to growth should fall on the
substantial new regulations and potential for new taxes, and the resulting Fed actions to
attract excess bank reserves? Please provide related Fed analysis, internal
communications, and communications between the Treasury and the Fed.

[t is important that regulations to implement the laws passed by the Congress be designed in a
manner that achieves the law’s key objectives as cost-effectively as possible so that unnecessary
burdens are not placed on individuals or businesses. More broadly, as the Federal Reserve
carries out its statutory responsibilities, we are committed to promulgate rules that are
economically sensible within the constraints of the law and to appropriately weigh costs and
benefits.

Even after economic conditions have returned to normal, the federal government faces a sizable
and unsustainable structural budget gap that is projected to widen over the long term under
current policies. Trying to keep the federal budget on an unsustainable path would eventually
result in serious economic consequences. Achieving fiscal sustainability would require a long-
run plan that restrains federal spending, increases tax revenues, or some combination of these
policies. In addressing our fiscal challenges, it would help long-run economic growth if tax
policies were reformed so that they not only raised sufficient revenues to cover the level of
federal spending that Congress has chosen, but also increased incentives to work, save, hire, and
invest. In current circumstances, an advantage of taking a longer-term perspective for fiscal
consolidation is that policymakers can avoid a sudden fiscal contraction that might put the still-
fragile recovery at risk. At the same time, acting now to put in place a credible plan for reducing
future deficits would not only enhance economic performance in the long run, but could also
yield near-term benefits by leading to lower long-term interest rates and increased consumer and
business confidence."?

2 See the FOMC’s Summary of Economic Projections, cited in the response to question 3.

B See Ben S. Bernanke, “The Economic Outlook and Monetary and Fiscal Policy,” testimony before the Committee
on the Budget, U.S. House of Representatives, Washington, D.C, February 9, 2011, at

http://www federalreserve. gov/newsevents/testimony/bernanke20110209a htm: and Ben S. Bernanke, “The Near-
and Longer-Term Prospects for the U.S. Economy,” speech presented at the Federal Reserve Bank of Kansas City
Economic Symposium, Jackson Hole, Wyoming August 26, 2011, at

http://www federalreserve.gov/newsevents/speech/bernanke20] 10826a htm.
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As noted in the answer to question 2 above, the high level of reserve balances is the counterpart
of actions the Federal Reserve has taken over recent years to address the financial crisis and
foster economic recovery and price stability. The Federal Reserve, like many other central
banks, remunerates reserves at a rate close to the general level of short-term interest rates.
Currently, the Federal Reserve remunerates reserve balances at an annual rate of 1/4 percent. In
the current environment, the low level of short-term interest rates is a factor that helps to foster
economic recovery and stable prices. As noted in its August statement, the Federal Open Market
Committee anticipates that economic conditions--including low rates of resources utilization and
a subdued outlook for inflation over the medium run--are likely to warrant exceptionally low
levels for the federal funds rate at least through mid-2013.

8. It is generally understood that, since February 2000, the Federal Reserve Board has
relied on the Personal Consumption Expenditures Price Index (PCE deflator), which
excludes volatile food and energy, to estimate inflation. Previously, the Fed relied on the
Consumer Price Index (CPI). Please explain whether the Fed continues to believe the PCE
deflator method of inflation measurement is appropriate and whether this measure

underestimates inflation and/or may lead to an overestimation of deflation. Please proude
all related Fed analysis, internal communications and communications between the
Treasury and the Fed.

Although Federal Reserve policymakers consider a variety of price measures in assessing
inflation trends, we emphasize in our communications the price index for personal consumption
expenditures (PCE), both the overall index and a sub-index that excludes food and energy items.
Overall consumer price inflation is most relevant for assessing changes in the cost of living for
the average American household. Accordingly, the Federal Reserve interprets its price-stability
mandate as pertaining to overall consumer prlces For this reason, the FOMC presents long term
projections for overall PCE inflation only."* However, over shorter time periods the prices of
food and energy items can be very erratic; in such circumstances, an inflation sub-index that
excludes food and energy can-provide a useful gauge of underlying trends in overall inflation.
To provide the public with the views of FOMC participants on the extent to which shorter-term
movements in food and energy prices are pushing overall inflation away from its longer run path
the Federal Reserve presents near term (that is two-year ahead) projections for both overall
inflation and the sub-index that excludes food and energy.

>

Measuring inflation accurately is extremely important but it is also difficult. The available
evidence indicates that, on average over time, the consumer price index (CPI) has tended to
overstate increases in the cost of living. This conclusion was reached most prominently in 1996
by the Senate Advisory Commission on the CPI, headed by Michael Boskin," and the broad

1 See the Committee’s Summary of Economic Projections, cited in response to question 3.

1 See “Toward a More Accurate Measure of the Cost of Living,” Final Report to the Senate Finance Committee
from the Advisory Commission to Study the Consumer Price Index, December 4, 1996, at
http://www.ssa.gov/history/reports/boskinrpt.html.
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conclusion has been supported by other researchers, including within the Federal Reserve.'® One
reason the Federal Reserve emphasizes the PCE price index, rather than the CPI, in its
communications is that the PCE measure employs an aggregation formula that better captures the
way consumption patterns change in response to changes in relative prices. In addition, the PCE
price index has somewhat broader coverage than the CPI, and it also seems to be based on more
accurate expenditure weights. These differences notwithstanding, the overall CPI and overall
PCE price index move similarly over time. Thus, I do not see the PCE price index as
systematically overestimating the risks of deflation.

9. On July 14, 2011, you warned of risks of deflation as a basis for quantitative easing
programs and its low rate policy. Deflation is generally defined as a decrease in the general
price level of goods and services. Do you consider deflation resulting from gains in
productivity (“good deflation”) as different from deflation resulting from a reduction in
demand (“bad deflation”)? Which form of “deflation” worries you more?

As I'said in my Congressional testimony, deflation can be quite detrimental to economic
performance. That said, one can imagine, in principle, a situation in which an acceleration of
productivity that is not initially matched by correspondingly rapid wage gains would reduce
firms’ costs and lead to downward pressure on prices, perhaps enough so as to lead to outright
deflation. Such a scenario could be beneficial overall in that it would be associated with an
economic boom and low unemployment; even so, deflation would still carry risks, including
those associated with an increased debt burden on those who had incurred debt prior to the
deflation, and economic performance would probably be better still if the rapid productivity
growth in that scenario were assoclated with prices that were stable on average rather than
declining. In any event, such a hypothetical scenario bears little resemblance to the economic
circumstances the economy has faced in recent years. Rather, the deep recession and relatively
modest recovery have led to a persistently high rate of unemployment and low underlying
inflation that at times has raised the risk of outright deflation. Federal Reserve policy has helped
to prevent that risk from being realized.

10. When considering the risks of deflation, do you attempt to exclude “good deflation”
from your ultimate measurement of the risks of deflation? Please explain and provide all
related Fed analysis, internal communications and communications between the Treasury
and the Fed.

When we consider the risks of deflation, the economic scenarios that have confronted the U.S.
economy correspond to the “bad” deflation scenario according to your taxonomy. In my view,

16 See “Measurement Error in the Consumer Price Index: Where Do We Stand?” Journal of Economic Literature,
Vol. XLI (March 2003) pp. 159-201; “Estimates of Measurement Error in Inflation,” Memorandum by Jeremy
Rudd, Feb. 13, 2004; and “Bias in the PCE price index,” Memorandum by David Lebow and Jeremy Rudd,

Oct. 10, 2001.
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those are the situations that were a risk to the economy, and that our policies have been
attempting to prevent."”

11. Assume that, in the case of flat screen televisions, 100% of deflation resulted from
“good deflation.” Would this generate concerns of a “deflationary spiral” or would it
simply reflect an increase in the dollar’s purchasing power? Is there any reason to fear this
decline in television prices resulting solely from productivity improvements? Please
provide all analysis, internal communications and communications between the Treasury
and the Fed referring or relating to “good deflation” and “bad deflation.”

‘As you noted in an earlier question, the term deflation is reserved for a decline in the overall
level of prices, not for a decline in the price of any individual item. Indeed, in a properly
functioning market economy with low and stable inflation, prices of some items will inevitably
decline as prices of other items increase. Such price declines frequently occur among items for
which productivity growth has been especially rapid, including many high-tech products. To
take your example, the CPI for televisions has declined persistently over time. The deflation
scenario that concerns me and my colleagues involves a generalized decline in the overall price
level, not a decline in the relative price of particular items. '

12. Given that the PCE deflator relied on by the Fed excludes food and energy price
changes, but includes price decreases resulting from productivity gains, doesn’t this
underestimate the dangers of inflation while overestimating the dangers of deflation?
Please explain and provide all related Fed analysis, internal communications and
communications between the Treasury and the Fed.

As I noted above, the Federal Reserve interprets its price-stability mandate as applying to overall
consumer prices, not to a sub-index that excludes food and energy items. With due recognition
of the difficulties involved in measuring inflation accurately, I do not believe that the PCE price
index systematically underestimates inflation or overestimates the dangers of deflation. Indeed,
the best available evidence suggests that both the CPI and the PCE price index probably
overestimate changes in the cost of living.18

13. Does the Fed implement the PCE deflator with its inherent multi-factor downward bias
in order to reduce the national debt through inflation? Does the Fed seek to subsidize
debtors, including the U.S. government, at the expense of savers? Please explain and
provide all related Fed analysis, internal communications and communications between the
Treasury and the Fed.

7 For additional discussion of the risks of, and policy response to, deflation, see Ben S. Bernanke, “Monetary
Policy Objectives and Tools in a Low-Inflation Environment,” speech presented at the Federal Reserve Bank of
Boston, Boston, Massachusetts, October 15, 2010, at

http://www federalreserve gov/newsevents/speech/bernanke201010]15a.htm

' See the answer to Question 8 for references related to price measurement.
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The Federal Reserve conducts monetary policy to meet its statutory mandate to foster maximum
employment and stable prices. As I noted in my response to question 8, Federal Reserve
policymakers consider a variety of price measures in assessing inflation trends, but we have
emphasized in our communications the price index for personal consumption expenditures
(PCE). Over recent years, the Federal Open Market Committee (FOMC) has taken a number of
policy steps to address the financial crisis and encourage economic recovery in a context of price
stability. These actions have resulted in very low levels of short- and longer-term interest rates.
In general, low interest rates reduce borrowing costs for businesses and households and bolster
asset prices, and the associated easing in financial conditions encourages spending and counters
potential disinflationary pressures. At all times, monetary policy is guided by the Federal
Reserve’s fundamental macroeconomic objectives--maximum employment and stable prices;
monetary policymakers do not seek to subsidize any particular sector of the economy or any
particular group of households and businesses or the U.S. government. Effective monetary
policy benefits all Americans by fostering solid macroeconomic performance and low inflation.

14. Does the Fed recognize that negative real interest rates generate a risk of inflation
while also transferring wealth from savers to borrowers? This is effectively a stealth tax on
assets, wouldn’t you agree? Have you quantified the effective revenue that this has
provided to the U.S. government at the expense of savers? Please explain and provide all

related Fed analysis, internal communications and communications between the Treasury
and the Fed.

As noted in the answer to question 6, inflation is determined by a number of factors including
resource utilization, cost pressures and inflation expectations. Negative real interest rates could,
if maintained for too long, result in inflationary pressures. However, in conducting monetary
policy, the Federal Reserve carefully monitors a range of economic indicators and various
measures of inflation and inflation expectations. As the Federal Open Market Committee
(FOMC) noted 1n its August statement, it anticipates that inflation will settle, over coming
quarters, at levels at or below those consistent with the Committee’s dual mandate to foster
maximum employment and stable prices. The Committee also noted that it anticipates that
economic conditions--including low rates of resources utilization and a subdued outlook for
mflation over the medium run--are likely to warrant exceptionally low levels for the federal
funds rate at least through mid-2013.

The Federal Reserve conducts monetary policy to foster its statutory objectives of maximum
employment and stable prices. It is important to note that all Americans--both borrowers and
savers--benefit from effective monetary policy. Over the long run, an environment with strong
macroeconomic performance and stable prices best fosters the welfare of all of our citizens.

15. Does the Fed recognize that its pro-inflation strategy increases the risk that China and
Japan will shift away from Treasury bonds, which in turn would drive up interest rates in
an uncontrolled manner? Please provide all Fed analysis and communication on the risks
that China or Japan will shift away from purchasing Treasury debt and the related
impacts.
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The Federal Reserve takes the inflation half of its dual mandate very seriously and will take
whatever actions are needed to ensure price stability. While inflation increased earlier in the
year, reflecting run ups in prices of energy, food, and imports, it has moderated more recently as
these prices generally have flattened out or declined from their peaks. Moreover, high levels of
resource slack and stable longer-term inflation expectations should keep inflation contained
going forward. Reflecting this, both the yields on long-term Treasuries and the spread between
the yields on nominal Treasuries and the yields on TIPS remain quite low.

Treasuries remain the premier asset class in cross-border investment portfolios as their safety and
the depth and liquidity of their markets are unparalleled. Indeed, foreign holdings, as a share of
total Treasuries available to the public (those not held by government agencies or the Federal
Reserve), rose by a further two percentage points during the first half of this year. This increase
has been driven primarily by demand from foreign official investors, generally associated with
foreign exchange reserve management."”

16. Does the Fed seek to replace any loss in demand for Treasury bonds by imposing
margin requirements through Title XII of Dodd-Frank that would heavily incentivize the
use of U.S. Treasury and Agency debt as collateral to derivatives transactions? Please
explain and provide all related Fed analysis, internal communications and communications
between the Treasury and the Fed.

No, we do not seek to incentivize the use of Treasury and Agency bonds through the imposition
of margin requirements. As required by the Dodd-Frank Act, the proposed margin requirements
on uncleared swaps are intended to offset the greater risks arising from the use of swaps that are
not cleared.

17. Currently, what percentage of Treasury and Agency bills, notes and bonds currently
act as collateral to financial transactions such as derivative transactions and repurchase
transactions (repo transactions)? Please explain and provide analysis sufficient to support
your response. Please breakdown your response for transaction types.

According to Flow of Funds data, as of the first quarter of 2011, the stock of Treasury securities
and Agency debentures was roughly $12 trillion. Below I discuss the amount of Treasury and
Agency debt serving as collateral against repo, OTC derivative, and exchange-traded derivative
transactions. Before moving on to this discussion, I would note that the data infrastructure
needed to track collateral use for global repo and derivative transactions is imperfect and
incomplete. Accordingly, the following discussion should be viewed as illustrative.

Roughly $580 billion of Treasury securities and Agency debentures are being used to support tri-
party repo transactions.”” This amount does not account for bilateral repo transactions that settle

1% See “U.S. Treasury Yields and Foreign Holdings of U.S. Securities: An Interim Report” by Daniel Beltran,
Maxwell Kretchmer, Jaime Marguez, Charles Thomas, Federal Reserve Board, February 19, 2010, for furt’er
background on this topic.

2 hitp://'www.newvorkfed.org/tripartyrepo/margin_data html
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outside the tri-party repo market; however, tri-party repos are the larger portion of the repo
market. Moreover, it is difficult to accurately estimate the true size of collateral supporting bi-
lateral transactions because counting bilateral transactions would result in significant double
counting since assets that are pledged in a bilateral repo transaction are often re-pledged.
Primary dealers report financing around $2 trillion of Treasury and Agency securities with
repurchase agreements (both tri-party and bilateral), but as noted above, because collateral in the
bilateral repo market can be re-pledged, this figure cannot be used to estimate how many
Treasury and Agency securities are supporting repo transactions.

In the case of OTC derivatives, the overwhelming majority of collateral backing these
transactions is held in the form of domestic and foreign currency. In particular, the 2010 ISDA
margin survey indicates that roughly 82 percent of all OTC derivative collateral is held in the
form of currency while around 5 percent, or $50 billion, is held in the form of U.S. Treasury and
Agency securities. Nearly all derivatives dealers re-use collateral received for other purposes,
such as collateralizing their own exposures to their counterparties. As a result, the $50 billion
figure 1s an upper bound on the amount of Treasury and Agency debt supporting OTC derivative
transactions.

In the case of exchange-traded derivatives such as futures and options, Treasury and Agency
collateral 1s held by clearing organizations in the form of initial margin and guaranty fund
contributions. Only currency is typically accepted by clearing organizations to satisfy variation
margin requirements. The Chicago Mercantile Exchange and Options Clearing Corporation, two
large and significant U.S. clearing organizations, hold roughly $100 billion of U.S. Treasury and
Agency collateral against cleared derivative transactions. This amount does not reflect any
Treasury and Agency collateral held by other clearing organizations, including foreign clearing
organizations, to support cleared derivative transactions.

Taken together, the information above suggests that around $730 billion of Treasury and Agency
securities are being used to support repo and derivative transactions. This estimate should be
viewed as an order of magnitude estimate rather than a precise estimate of the actual level of
Treasury and Agency collateral being held. As explained above, available data sources are
imperfect and data on some collateral held by unregulated and foreign market participants is not
included in the above analysis.

18. What percentage of Treasury and Agency bills, notes and bonds does the Fed expect to
act as collateral in the years that follow the full implementation of Dodd-Frank? Please
explain and provide all related Fed analysis, internal communications and communications
between the Treasury and the Fed. Please breakdown your response over time and for
transaction types.

Two provisions of Dodd-Frank that could require additional collateral are the requirement for
mandatory clearing of some swaps and the requirement that prudential margin requirements be
imposed on non-cleared swaps. Rules concerning mandatory clearing are still under
development by the CFTC and SEC. Rules concerning margin requirements on non-cleared



- 13-

swaps are also still under development; however, the International Swaps Dealers Association
(ISDA), in a public comment letter, has estimated that the additional Dodd-Frank margin
requirements on uncleared swaps could be as high as $1 trillion. How these collateral
requirements would be satisfied depends on the range of eligible collateral. Under the proposed
rule both domestic and foreign currency as well as Treasury and Agency debt could be used to
satisfy initial and variation margin requirements. Further, the notice of proposed rulemaking
invited public comment on several questions about possible expansions to the set of eligible
collateral. We will carefully consider the comments received in response to these and other
questions posed in the proposed rulemaking when moving forward with a final rule.
Accordingly, it is not possible to determine whether increased collateral requirements would be
fulfilled with Treasury and Agency securities or other forms of collateral at the present time
because of the range and potentially expanding set of eligible collateral.



Attachments for Response to Question 1
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The Fed’s Interest Rate Risk

BY GLENN D. RUDEBUSCH

To make financial conditions more supportive of economic growth, the Federal Reserve has
purchased large amounts of longer-term securities in recent years. The Fed’s resulting
securities portfolio has generated substantial income but may incur financial losses when
market interest rates rise. Such interest rate risk appears modest, especially relative to the
Fed's policy objectives of full employment and price stability.

In the midst of the recent financial and economic crisis, with short-term nominal interest rates
essentially lowered to zero, the Federal Reserve started expanding its portfolio of longer-term securities
in order to spur economic growth, reduce unemployment, and avoid deflation. However, the Fed’s
purchases of longer-term securities have been controversial, in part because of the associated interest
rate risk, including the possibility that increases in interest rates will cause the market value of the Fed’s
portfolio to fall. For example, former Fed Governor Frederic Mishkin (2010) argued that “major holdings
of long-term securities expose the Fed’s balance sheet to potentially large losses if interest rates rise.
Such losses would result in severe criticism of the Fed and a weakening of its independence.” This
Economic Letter provides a financial assessment of the Fed’s interest rate risk and places that risk in the
context of the Fed’s macroeconomic goals for monetary policy.

The Fed’s bigger balance shect

Responding to the financial crisis that started in August 2007 and the ensuing deep recession, the Fed
took extraordinary monetary policy actions. By the end of 2008, the Federal Open Market Committee
(FOMC) had reduced the overnight interest rate—the usual instrument of monetary policy—essentially to
its lower bound of zero. With no scope for lowering short-term interest rates further, the Fed started to
provide additional monetary stimulus to the economy by buying longer-term Treasury and federal
agency securities. These purchases reduced the stock of such securities available to private investors and
put downward pressure on longer-term interest rates. The Fed's securities purchases generally
supported asset prices and improved credit conditions, thereby helping stabilize the economy
(Rudebusch 2009, 2010).

As Figure 1 shows, the Fed’s recent securities purchases have caused its balance sheet to grow
enormously. Just before the financial crisis, the Fed’s largest financial asset was about $0.8 trillion in
Treasury securities, and its chief liability was a similar amount of currency outstanding in the form of
Federal Reserve notes. The Fed now holds about $2.4 trillion in Treasury and federal agency securities.
These assets are roughly balanced by a similar amount of currency and bank reserves, which can be
thought of as the electronic equivalent of currency.
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Although the Fed’s securities portfolio
carries essentially no eredit risk, its
market value can vary over time. Of
course, throughout history, central
bank balance sheets have contained
tradable assets, such as gold,
government bonds, and foreign
currencies. So financial risks
associaled with fluctuations in the
market prices of central bank assets
are nothing new. Still, the increased
size of the Fed's current portfolio could
result in unusually large financial gains
and losses from market fluctnations.
Furthermore, besides producing a
larger balance sheet, the Fed's
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purchases have shifted the composition of the Fed's securities portfolio toward longer-maturity
securities. Indeed, the duration of the Fed's portfolio—which is roughly a measure of average maturity—
rose from between two and three years before the financial crisis to between four and five years now. The
longer duration of the Fed's portfolic implies that its market value is more sensitive to changes in
interest rates. The combination of a larger securities portfolio with a longer duration implies that the Fed
is taking on more intercst rate risk than usual.

Accounting for rising interest rates

In understanding the Fed's interest rate risk, it is useful to separate the effects of rising short-term
interest rates from the effects of rising long-term interest rates. In general, when short-term interest
rates rise, the manager of a portfolio financed by short-term liabilities faces increasing interest expenses.
Similarly, when short-term interest rates rise, the Fed will pay a higher interest rate on bank reserves,

Table 1
Federal Reserve income statement

(Billions of dollars, January 1 through December 51, 2010)

Interest income
-~ Interest expense
+ Other income
- QOperating expanses
+ Realized capital gains/losses

= Net income {comprehensive)

+ Change in deferred credit
- Additions to capital
- Dividends paid to banks

= Remittances 1o Treasury

Memo: Unrealized capital gains
{as of December 31, 2010)

Note: Numbers may not total due to rounding,

B2.9
3.1
6.1
5.1
0.8

81.7

0.0
0.9
1.6

793

71.0

which increases the funding cost of its
securities portfolio. In contrast, the
Fed’s interest income that is generated
from its holdings of fixed-coupen
longer-maturity securities will be
essentially unaffected. Thus, rising
short-term interest rates will squeeze
the Fed's net interest income.

The potential quantitative effect of
rising short-term rates can be assessed
using the Fed’s income statement in
Table 1. In 2010, the Fed earned $82.9
billion in interest income, which is
equal to an average coupon yield of
around 4% applied to a $2 trillion
portfolio of longer-term securities. The
intercst expense for funding these
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assets last year was only $3.1 billion, which is equal to the Fed's reserves rate of ©.25% applied to more
than $1 trillion in bank reserves. If short-term interest rates were to rise, the Fed’s net interest income
would fall as interest expenses rose and its fixed-income earnings changed little. Importantly though,
currency, which now represents about 40% of Fed liabilities, has a zero funding cost. So, short-term
interest rates would have to rise rapidly to guite high levels—in the neighborhood of 7% —for the Fed's
interest expenses to surpass its interest income. Such an outcome appears very unlikely. Indeed, in the
latest Blue Chip consensus forecast, it takes almost five years for short-term rates to gradually inch up to
4% and long-term rates to reach 5%. By that time, bank reserves are likely to be reduced closer to pre-
crisis levels, so the Fed’s interest expenses would remain limited.

After accounting for other income and operating expenses, the Fed's 2010 net income was $81.7 billion.
From this amount, the Fed added to its capital reserves and paid dividends to its member banks. It then
remitted the remainder—$76.3 billion—1to the Treasury, While the Fed has a substantial net income
cushion, it must still consider the risk of capital losses on its securities portfolic when long-term interest
rates rise. To do this, the Fed values its securities at acquisition cost and registers capital gains and losses
only when securities are sold. Such historical-cost accounting is considered appropriate for a central
bank that is motivated by macroeconomic policy objectives rather than financial profit and is consistent

with the buy-and-hold securities strategy the Fed has traditionally followed.

“

The Fed’s securities portfolio grew in 2010, so it had essentially no realized capital gains or losses.
Although not part of its standard accounting, the Fed does report unrealized capital gains and losses on
its securities portfolio for greater transparency (Federal Reserve Board 2o11). This disclosure mimics
private-secior mark-to-market accounting on holdings of longer-term securities. As shown in Table 1,
when valued at market prices at the end of 2010, the Fed's securities were worth $71 billion more than
their amortized purchase price. These capital gains reflect the general decline in longer-term interest
rates since the securities were bought. If longer-term interest rates were to rise, these unrealized capital
gains would be reduced and perhaps turn into capital losses. If the Fed sold securities and realized the
capital losses, its net income would be reduced.

To add it all up, Figure 2 shows the Fed's remitiances to the Treasury over the past decade, which have
jumped with the Fed's enlarged balance sheet, and a plausible illustrative scenario for future

remittances, These future remittances
are based on net portfolio income
projections by the Federal Reserve
Bank of New York (2011) using the
above Blue Chip consensus interest
rate forecasts, a constant adjustment
for average operating costs and
dividends, and an assumption that
gradual securities sales by the Fed
commence next year and continue
through 2017. Even after accounting
for rising interest rates and realized
capital losses, the Fed’s payments to
the Treasury remain sizable, Of course,
it is conceivable that capital losses

Figure 2
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could reduce the Fed’s net income to zero or even generate net losses. In such unlikely circumstances,
the Fed's capital base would be maintained by letting remittances to the Treasury fall to zero. In the most
extreme case, future remittances would also be reduced (and recorded as a change in deferred credit),
but the Fed's capital base and financial position still would remain completely secure.

Costs and benefits of the Fed’s actions

The above financial accounting helps put the broader fiscal costs and benefits of the Fed's large-scale
purchases of securities in perspective. One obvious henefit to the U.S. Treasury (and, by extension, the
U.S. taxpayer) has been the additional income received from the Fed. Figure 2 shows that, from 2008 to
2010, the Fed transferred to the Treasury $83 billion more than the 2000-2007 historical average would
have predicted. That is, instead of paying more interest to, say, a foreign bondholder, the Treasury paid
the Fed, which then returned the funds to the Treasury. A second fiscal benefit from the Fed's securities
purchases followed from the ensuing stronger economic recovery. As longer-term interest rates were
pushed lower by the Fed's actions, the resulting higher output and household income boosted federal tax
revenne and reduced federal outlays. Finally, as a third benefit, lower longer-term interest rates also
fower the Treasury’s borrowing costs for issuing new debt. These three financial benefits would likely
overwhelm any future capital losses that the Fed might realize on its securities holdings, even if short-
and longer-term interest rates jumped quite high.

However, it is important to stress that this financial accounting 1s ancillary to the Fed's mission. The Fed,
of course, strives to be a cost-efficient steward of the public purse. But its statutory mandate for
conducting monetary policy is to promote maximum employment and price stability. These
macroeconomic goals are the key metrics for judging monetary policy. Financial considerations—even
potentially large capital losses—are secondary.

Of course, financial considerations would take on a greater significance if they obstructed the Fed's
ability to implement monetary policy. However, regardless of its income expenses or capital losses, the
Fed still has the operational ability to raise short-term interest rates to stem inflationary pressures. In
particular, the Fed’s ability to pay interest on bank reserves allows it to conduct monetary policy
mdependently of the size of its halance sheet (Bernanke 2010).

Still, while it is generally recognized that central bank capital losses would not directly impede monetary
policy operations, some analysts worry about the attendant politieal pitfalls (Borio and Disyatat 2010).
Large realized or unrealized capital Josses could be misinterpreted and subject the Fed to criticism,
especially if the losses exceeded the additional interest income from the enlarged portfolio. In the worst
case, the political backlash could perhaps threaten the Fed's operational autonomy. In the past, the Bank
of Japan has taken such threats quite seriously and has limited its balance sheet policy actions in part
because of a fear that capital losses could tarnish its credibility (Bernanke 2003). Indeed, to insulate
itself from such political fallout, the Bank of England obtained in advance an explicit government
indemnity for potential future capital losses stemming from its program of large-scale asset purchases.
The Fed'’s accounting arrangements, as detailed above, automatically provide a similar implicit
indemnification. Still, the most effective means for avoiding such criticism likely is to communicate
clearly to the public the Fed’s monetary policy objectives and the macroeconomic benefits of its actions.
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Conclusion

In its policy actions, the Fed’s primary focus has been on restoring the economy to health and
maintaining low inflation. The Fed’s recent securities purchases appear likely to register financial
gains, though these are at risk if interest rates rise. However, as then-professor Ben Bernanke (2000)
wrote: For a central bank “to allow consideration of possible capital losses to block needed policy
actions is misguided.” That is, interest rate risk should be a secondary consideration, subordinate to
the macroeconomic goals of monetary policy.

Glenn D. Rudebusch is a senior vice president and acting director of research at the Federal Reserve
Bank of San Francisco.
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Desk reinvested mamring securities by placing add-on, non-competitive bids for the SOMA at Treasury

auctions, equal to the amount of its holdings maturiag on the issue date of 2 new security

C. SOMA Portfolio Characteristics

The effect of policy actions since the onset of the financial crisis has been to produce a lagger SOMA
portfolio that is abo more heavily weighted towards holdings of non-Treasury securities and longet term debt
compared to previous years. In this section we describe the matuity structure of the SOMA as of the end of

2010 and the income flows associated with this different portfolio structure.

Mazurity Structure and Compositson

Prior w the financial crisis, SOMA holdings of Treasury securities were skewed towards the shorter end of
the mawrity spectrum. Consistent with the policy objectives of the asset purchase programs, purchases of
Treasury secutities during 2009 and 2010 were weighted towards longer term secunties. The effect of this
shift in the pattern of purchases, as well as the rundown i shore term holdings in 2008, is evident in the
maturity structure of Treasury holdings in the SOMA (Chazt 6). The value of holdings of securities with
maturities of between two and ten years i both absolute terms and as a share of all Treasury secunues m the

SOMA was much higher at the end of 2010 than it was in 2047,

Chart6 Maturity Distribution of Treasury Securities in the SOMA
Year-End Values, 2007 - 2010
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 On dates when more than one new Treasury issue settled, the Desk allocated the reinvestment of funds from
maturing SOMA holdings across new issues. The Desk maintuned the 35 percent limit on reinvestments at Treasury
ancuons. The Desk would redeern any amount needed to avoid breaching the lmits, bur the limuts were not binding in
2010
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The Desk’s holdings of agency debt at the end of 2010 were instead concentrated in securities with less than
three years to maturity, and nearly all of the agency debt held at the end of 2010 matures by June 2018,

reflecting the fact that agency debt purchases focused on the shorter maturities where Issuance was greatest.

Almost all of the MBS purchased for the SOMA were backed by 30-year conventional mortgages.
Repayment of principal on these types of securities is sensitive to many factors besides the contractual
maturity of the underlying loans because of the option that households have to repay their mortgages early.
As noted previously, prepayments in 2010 rose following declines in mortgage rates during the year. The rise
in mortgage rates late in the year, however, suggests that most of the mortgagors underlying the MBS held in
the SOMA will have little incentive to refinance, so the pace of prepayments on these SOMA holdings s

likely to slow 1n 2011.

Prepayment speeds will depend on other underlying characteristics of the more than 4 mdlion mortgagors
backing the MBS held by SOMA. For example, most of the mortgages underlying the MBS in the SOMA
were originated in 2008 and 2009, after credit standards had been tightened considerably. 'As more
creditworthy mortgagors presumably should be able to refinance more readily whenever they have a fmancial
incentive to do so, the prepayment rates for the MBS in the SOMA may be somewhat above those on older

vintages of MBS.

The weighted average remaining life of the MBS held in the SOMA at the end of 2010 was estimated to be
about 4.2 years.?> Whule not strictly comparable, the average maturity of Treasury holdings was 6.4 years at
the end of 2010.26 At the end of 2006, the average matutity of Treasuty securities, which accounted for all
outright holdings in the SOMA at that time, was 3.4 years. Thus, m addition to being both larger and
including many non-Treasury securities, the SOMA portfolio consisted of a proportionately larger amount of

longer-term securities at the end of 2010 than it did before the onset of the financial crisis.??

2 To help assess the portfolio of MBS holdings in the SOMA and to project future prepayments under various
scenarios, the Desk uses analyses and monitoring tools purchased from external vendors. The estimate of the average
remalning life is subject to considerable uncertainty because of the many factors that affect actual prepayment speeds.
26 Although purchases of Treasury securities since 2008 have been concentrated in longer term securities, the average
maturity of this portfolio has not changed significantly since then because the average maturity of these purchases has
been similar to the average maturity of the Treasury holdings that remained in the SOMA after the sales and
redemptions of 2008. In fact, the average maturity of Treasury holdings has fallen slightly over the past two years
because existing holdings have aged while new purchases have held roughly constant 1n maturity composition.

21 As of the end of 2010, the average maturity of agency debt in the portfolio was 2.9 years, but these securities
accounted for only a very small portion of the total portfolio.
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Portfolio Income

The expansion of the SOMA and concentration of holdings in longer term securives led to a substantial
further increase in net income in 2010, which in turn contributed to 2 large tise in remittances to the U.S.
Treasury from the Federal Reserve? SOMA net income was $74 billion in 2010, up from §48 billion in 2009

and well above the typical levels observed ahead of the finandial erisis (Chart 7).

Chart 7 SOMA Net Income and Remittances to Treasury
Biliion $ Annual Values, 2001-2010
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Many factors will inflaence the path of SOMA net income in the future. For nstance, catnings on the
SOMA would be expected to dechne if the size of the total portfolio were to move back towszds pre-crisis
levels. Portfolio income will also be affected by changes 1n portfolio compositon, as these changes could
affect the coupon income reshzed from the aesets held. And, for a given portfolio of fixed coupon securities,

increases wn the interest rate paid on reserves would reduce SOMA net income.

% The primary component of SOMA net income is the interest income earned on the outaght boldings of domestc
securities, but it also seflects all other earnings and interest expense (including interest income on foreign currency
denominated assets and intesest expense on reverse cepurchase agreements) associated with the SOMA. portfolio.
SOMA net incorne s also measured net of the intecest paid on reserve balance labilivies created by SOMA assets.
Remirrances to the Treasury reflect all Federal Reserve earnings in excess of those needed for operating costs, dividends
and capital manenance, In general, remittances are close to SOMA net income.

» Remittances in 2008 and 2009 were lified by net earnings associated with the temporary lending faciliies ereated by
the Federal Reserve.
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Another factor that could affect future SOMA net income is the difference in the value of any securities that
might be sold in the future from their book value.?® As the market value of these securities will move
inversely with the level of longer-term interest rates, capital losses could be realized if the FOMC were to

decide to sell assets in a higher interest rate environment, which would reduce SOMA net income.?!

The realized path of SOMA net income will therefore depend on the evolution of interest rates and future
policy decisions made by the FOMC about the size and composition of the SOMA portfolio. To provide an
illustrative example, a projection of SOMA net income out to 2018 was made under a particular set of
assumptions for these factors. In particular, interest rates were assumed to evolve according to the Blue Chip
consensus forecast, with short-term interest rates rising to around 4 percent and the ten-year Treasury yield
rising to between 5 V4 and 5 %2z percent?? In addition, the size and composition of the Federal Reserve
balance sheet were assumed to evolve in a manner simular to that assumed in a recent research paper by
Chung, Laforte, Reifschneider, and Williams.?? Specifically, SOMA domestic asset holdings grow to $2.6
trillion by June 2011, remain at that level until mid-2012, and then fall steadily over a four year period at a

pace of roughly $80 billion per quarter through a combination of asset redemptions and asset sales 3

Based on these assumptions, SOMA net income would be expected to remain quite elevated over the next
two years, to subsequently decline for several years to a trough in 2014, and to rise again thereafter (Chart §).
The decline in income from 2012 to 2014 results primarily from the assumed rise in interest rates and from
the declines in SOMA outright holdings. The rise in interest rates would reduce net income by increasing
interest payments on reserve balance liabilities, although this effect declines over time since resetves shrink as
the size of the SOMA falls. In addition, the assumed sales of securities generate capital losses in these

projections, which further reduce income. Nonetheless, SOMA net income remaltas sizable throughout the

30 The book value will be their value at the time of purchase, adjusted for any amortized premium or accreted discount.

31 For MBS, the inverse relationship between the market value of the portfolio and interest rates is amplified by the
response of mortgagors to interest rate changes. For example, higher rates would not only make current holdings of
MBS less attractive relative to newly issued securities having higher coupons, but would also reduce the expected
prepayment speeds on the mortgages underlying these securities.

32 These assumptions are based on long-range consensus interest rate projections from “Blue Chip Economic Indicators:
Top Analysts’ Forecasts of the U.S. Economic QOutlook for the Year Ahead,” Vol. 36, No. 3, March 10, 2011.

# See “Have We Underestimated the Likelthood and Severity of Zero Lower Bound Events?” Federal Reserve Bank of
San Francisco Working Paper, 2011-01. For balance sheet projections, the authors make illustrative assumptions about
SOMA reinvestment and sales policies, reserve levels, and growth in Federal Reserve note liabilities. The portfolio
assumptions behind the SOMA net income projections presented here are similar to the “Phase 3” assumptions made in
the research paper. These projections are based on historical SOMA holdings through February 2011. Minor sources of
net income, such as income on foreign assets held in the SOMA, were ignored in constructing these estimates.

3 Under these assumptions, by mid-2016 the size of the SOMA is consistent with reserve balances close to levels
prevailing just ahead of the crisis. But as some MBS would remain in the portfolio at this ime under these assumptions,
sales of these securities continue for about another year until completely eliminated from the portfolio, the impact of
these sales on portfolio size being offset by purchases of Treasury securities. By 2018, the portfolio is renormalized in
both its composition and its size.
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projection period in these projections, and even the lowest projected levels are close to amounts prevaling

just ahead of the financial erisig 3

Chart 8 SOMA Net Income
Actual Values {2006 - 2010} and Projections {2011 - 2018)
B Actual
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To provide a sense of the sensitivity of the projections to aliernative iterest rate paths, SOMA net income
was also projected under the assumption that all interest rates are 1 percentage pomt (100 basis points) higher
than the Blue Chip forecast, while maintaining the same assumptions about the size and tming of
adjustments to the SOMA portfoho. 3 Compared to the first set of projections, the higher interest rates
reduce SOMA net income through 2016 by further raising the interest cost of reserves and the realized capital
losses on asset sales. However, these effects subsequently disappear, as asset sales are assumed to be
completed and reserve levels are signaficantly reduced. As a result, 5SOMA net income is actually higher
beginning in 2017 under the alternative scenario, reflecting the greater interest income earned on the assets
held in the SOMA. Of course, realizatons of Jower-than-expected interest rate paths would have effects in
the opposite dicection, imtially ratsing SOMA net income relative to the first set of projections for several

vears and then reducing 1t in the outer years,

% Even though SOMA size and compeosition have been renormmalized by 2018, proected net income is much higher
than it was st ahead of the crisis, in part because of the ongoing growth in Federal Reserve note liabilides, on which
the Federal Reserve does not pay any interest, which is offset by higher holdings of intesest-bearing SOMA assets.

¥ The higher alternative interest rate path is phased in over six months beginning in March 2011, and then remains 100
basis points above the Blue Chip forecast for the remainder of the projection period.
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Overall, many different paths for SOMA net income are possible over the projection horizon, depending on

the realized course of mrerest rates, the SOMA poritfolio, and other factors.

III. FEDERAL RESERVE LENDING ACTIVITY¥®

A. Short-Teem Liquidity Provisions

Ouervses

A key component of the Federal Reserve’s tesponse to the extraordinary strains in the financial system that
emeeged in 2007 was the provision of short-term credit, extended through a number of iquidity programs, on
4 scale sufficient to promote financial stablity. Individual Liquidity programs differed from one another in
many important ways, but all were ted to a central bank'’s lender of last resort role in the provision of shoet-
term liquidity to financially sound insututions. In addition to making adjustments to the primacy credit
facdity (PCF), several new arrangements for extending short-term credit were established between December
2007 and QOctober 2008 under different authorizations within the Federal Reserve Act, most of which were
still operational in 201038 These additional faciliies tncluded the Term Auction Facility (TAF), the Central
Bank Liqudity Swaps {(swap lines), the Pnmary Dealer Credit Facilicy (PDCF), the Teom Secunties Lending
Facility (TSLF), the Asset-Backed Commercial Paper Money Market Mutual Fund Lending Facilicy (AMLE),
and the Commercial Paper Funding Facihty (CPFF).

Total outstanding credit arranged through all faclities peaked at $1.714 tnllion i December 2008 (Chart 97.%
Usage of these facilities declined markedly over the course of 2009 as conditons in wholesale funding
matkets improved, and by the start of 2010 total outstanding loans at all these facihities had fallen to §122
billion {Chart 10).4

# Furiher detals about many of the lending arrangements described in this section, including their use throughout the
period of financial macket strain, ace availabie a¢ the following link:

hup:/ ferww federnlreserve gov/ monetapvpelicy /st ham. Also, the impact of Federal Reserve lending arrangements on
its income 15 descnbed in “Income Effects of Federal Reserve Liquidity Facilides,” Michae! |. Fleming and Nicholas |.
Klagge, FRENY Current Issues in Economic and Finance, vol 17, number 1, 2011,

hetpd fwenvrnewyork ol orglresearch Jouerent issues/cil7-Lhrml. The authors estimate that between August 2007 and
December 2009 many of the facilities described in this section contributed about $13 bitlion to income in excess of the
cost of funds.

¥ Two other standing shost-term discount window lending arvangements that are not discussed in this secdon are the
Secondary Credit and the Seasonal Credit programs. The spread between the Secondary Credit and Primary Credit rates
was mamntained at 50 basis pomts throughour the penod of financial siress, but otherwise the terms for these programs
were not adjusted in order 1o help address financial market strains during 2007-2010, and lending amounts under these
progeams remained small throvghout ths perod,

*The Money Market Investor Funding Facility (MMIFE) became operational m November 2008, but it was terminated
0 October 2009 with no loans having been arranged through the facility.

® Included are TSLF loans that were arcanged as a result of both repulse TSLE auctions and the TSLF Oprions Program
(TOP). Not included are RPs associated with the 28-day single-teanche operations the Diesk arranged apainst all OMO-
eligible collateral types, which totaled $80 bilkon dunng much of 2008 but that manired i early 2009.

# Many of the facilities were designed so that credit would no longer be attractive relative to market alternatives as
financial marker conditions normalized.
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Attachments for Response to Question 4



May 2002

Potential Output in FRB/US

Potential output in the nonfarm business (NFB) sector 1s based on a three-factor (labor,
capital, energy) Cobb-Douglas production function. Potential is the level of production that
would be achieved were factor inputs fully utilized and multifactor productivity at its trend
level. In the case of labor, potential aggregate hours is built up from trends for labor-force
participation, the workweek, and the difference between total and nonfarm employment.
The BLS measure of total capital services is used for capital input, which is linked to
the stocks and rental prices of the four types of business investment modeled in FRB/US.
Energy input is captured with a measure of the trend energy-output ratio that is essentially
a lengthy moving average of the relative price of energy. Trend multifactor productivity—
the fourth and final determinant of potential output in the nonfarm business sector—is
estimated as an unobserved component in the model’s equation for total NFB hours.

Until recently, trend MFP and the trends that define potential hours were measured
by smoothing the actual values of the corresponding variable with the HP filter. This ap-
proach, however, because it utilizes future values, leads to econometric problems when the
HP trends are included as explanatory variables in the estimation of other relationships.
To avoid this problem, we now treat each of the trends as an unobserved variable that is
estimated with the Kalman filter in one of the model’s labor-sector equations, and use the
resulting one-sided series to define the components of potential output. While two-sided
measures might provide a better view today of the potential output and its determinants in
the past, for most purposes to which these trends are put in FRB/US, one-sided estimates
are preferred.

The next five sections describe in more detail the production function for nonfarm busi-
ness output and the measurement of trend values of its four inputs. The final section de-

scribes the translation of potential output in this sector into potential GDP.



1. Production in the Adjusted Nonfarm Business Sector
A three-factor production function is the basis for the measurement of potential output

in the adjusted NFB sector,

X — A(HQA)JOOKSQSSA:TOBS) (1)

where X is nonfarm output (adjusted to be gross of energy input), A multifactor produc-
tivity, H labor hours, ) a quality-adjustment factor for hours, K's capital services, and M
energy consumption. The “hats” on most variables indicate that they are measures of trend
or potential; although K5 1s not designated in this manner, it too conforms to the concept
of “trend” because BLS does not adjust capital services for utilization. The correspondence
between FRB/US variable names and the symbols used in this are is shown in table A.

The use of a three-factor production function raises the question of how output should
be measured. The definition used in FRB/US is one that adjusts NFB output to contain the
income earned by owners of all three factors. Because some energy input takes the form
of imported oil, this approach requires that oil imports be included in output to capture the
flow of income to foreign oil producers.’

The production function elasticities are based on average factor shares. The labor elas-
ticity, 0.70, is similar to the historical mean of the product of total hours times compensa-
tion per hour divided by nominal adjusted nonfarm output (0.69 from 1961 to 2000). In
the case of energy, the elasticity of .035 is close to the average crude fossil energy share
in adjusted output for the period from 1960 to 1973 and from 1986 to 2000. The years of
high oil prices from 1974 to 1985 are excluded from the calculation on grounds that the
very gradual adjustment of energy use to its price led to an above-trend energy share in this

period. The elasticity of output with respect to capital services is the residual share under

!An alternative to this “gross” concept of output is one that equals value added by labor and capital.
Such a measure would exclude the income accruing to energy, and thus remove from nonfarm output the
contribution of domestic energy production.

Aside from oil imports, there are several other differences between the BLS NFB series used for produc-
tivity statistics and FRB/US adjusted NFB output. They are minor, however, and pertain to the definition of
the price of NFB output.



the assumption of constant returns to scale.

Figure 1 previews the FRB/US series on potential NFB output, showing its level, the
gap between actual and potential, and its rate of growth. The middle panel of the figure
shows that the percentage gap between actual and potential output typically peaks a few
quarters prior to the start of NBER recession periods and tracks closely a simple form
of Okun’s law in which the output gap is compared with the negative of 2-1/2 times the
unemployment gap.

In FRB/US, a distinction is made between the log change of potential output, as given
by the first difference of equation (1) after taking logs,

AZ = Ad + T00(Ah + AG) + 235Aks + .035A7, (2)

where lower case symbols denote logarithms, and the potential growth rate of output,

gz = ga + .700(g;, + A§) + .235Aks + .035Am. (3)

[P0

The symbol “g” is used for a trend growth rate that differs from the log difference of the
associated trend level. From a mechanical perspective, Az and g; differ because most of
the Kalman filter series that define trend MFP and hours are I(2) processes that are sub-
ject to permanent [evel and growth shocks. As a result, trend growth depends only on the
realization of the second shock, whereas the change in the trend level depends on both.?
The economic importance of this distinction lies in the fact that the expected value of level
shocks is zero. As a result, at any point of time, g; is the optimal expectation of how po-
tential output will subsequently grow. In FRB/US, g; enters all investment equations as a
determinant of future investment requirements and the stock market equation as determi-
nant of future dividend growth. The lower panel of figure 1 compares trend output growth
and the growth rate of the level of potential output.

2Because their trends are not estimated with the Kalman filter, the log difference of the trend level is the
same as trend growth for labor quality, capital services, and energy.
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2. Capital Services
The BLS measure of total capital services is constructed using Tornquist-Theil aggre-

gation of capital stocks (K;) at the finest level of disaggregation,

Alog(Ks) = w;Alog(K;), (4

where the weights (w;) are ratios of income earned by each type of capital to total capital
income.

Although FRB/US does not contain the detailed disaggregation of capital stocks and
income needed to make equation 4 an identity, the BLS series on capita}l services can be
approximated reasonably well using the four stocks of business capital in the model—
nonresidential structures, high-tech E&S, other E&S, and inventorics—and weights based
on the model’s definition of income associated with each type of capital (see figure 2). The

generic formula for income eamed by capital type i (V%) is,

v T+O—Z7T /1zﬂzpj< Ki /2. (5)

5=0
In this equation, r is a real rate of interest measured in terms of a mixture of output and
consumption prices, ¢ the rate of depreciation, 7" the rate of inflation of the purchase price
of the capital good (P¥) relative to the price of output, 7 a tax adjustment factor, and K
the real capital stock. The capital income series are based on asset-specific measures of
depreciation, relative inflation, and tax factors, but on a common real rate of interest in

which debt and equity costs receive equal weight.

An aside on rates of depreciation: The rates of depreciation for the three types of business
fixed capital are derived from the capital accumulation identity. For a particular capital
good or homogeneous capital aggregate, the accumulation equation can be rearranged to
express real investment as the product of the lagged real stock and the sum of the rates of

growth and depreciation,



Figure 2: Growth Rate of Capital Services
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I = (g + 0:,)Ki 1, (6)

where g; is the growth rate of the real capital stock. For capital aggregates that are not ho-
mogeneous, however, this expression must be modified to take account of disparate move-

ments in the prices of aggregate investment (P7) and capital(P¥),

Pl = (5+5)PXK_,. %)

Equation 7 links nominal investment to the nominal capital stock, but the expression sim-
plifies to equation 6 when the aggregate investment and capital stock prices are identical.
For a heterogeneous capital aggregate, the rate of depreciation, 6, that makes equation
7 an identity is the relevant aggregate depreciation rate, namely, the average of the depre-
ciation rates of the individual capital stocks weighted by the nominal share of each type of
capital in the total capital stock. To see this, first, multiply equation 7 by the price of the ho-
mogeneous capital good, F;, and sum the result across all types of capital in the aggregate

under consideration,

Y PRI = Y g+ 0)PK; 1. (3)

Next, use the identity 3. P,J; = P!I, the approximation LEPK, & PXK_; (which
would be an identity if the capital stocks were not lagged), and the definitions § = 3" v;¢;
and § = 3" v,8;, where v; = P,K; _1/(P*K_1), to rewrite equation $ as,

P'I=(G+8)P*K 1+ (¢:—§+08 —0)PK, 1. 9)

This simplifies to equation 7, because the summation on the right hand side of equation 9
is zero.

As a practical matter, the heterogeneous composition of the capital aggregates in FRB/US
needs to be taken into account only for the high-tech component of E&S. In this instance,

a renormalized form of equation 7 is used to define the rate of depreciation. Equation 6



implicitly defines the rates of depreciation for the other two fixed capital stocks.

3. Potential Labor Hours

Potential hours in the nonfarm business sector depends on civilian population and three
trends that are estimated in the model’s labor sector. The trend participation rate links
population to the trend labor force, and, given the NAIRU, to trend economy-wide employ-
ment.* This measure of broad employment, in turn, is converted to trend NFB employment
by adjusting for movements in trend employment outside the NFB sector. Finally, the prod-
uct of trend employment and the trend value of the average number of hours per worker
(the “workweek”™) yields potential hours. Each trend is treated as an unobserved variable
in the FRB/US equation that explains the corresponding actual series, with the equation’s
parameters and associated (one-sided) historical trend values estimated using the Kalman
filter. Brief descriptions of each of these equations follow and coefficient estimates are
reported in table 1.

The equations for the participation rate ( ¢) and the timeseries behavior of its trend ()

arc:

) ) 4

Ap = a1(¢“¢>—1)+&2(U”‘U)—1+0-32A¢—z‘/4+5¢ (10)
QS = qg,l + d¢ (11)
dy = dy_ 1+ (12)

According to equation 10, the participation rate adjusts to close the gap between actual and
trend participation, has a procyclical element (o, < 0), and tends to move in the opposite
direction as it has recently (a3 < 0). The cyclical term, measured as the deviation of the
unemployment rate (/) from the NAIRU (L1, is lagged to avoid problems that might arise

from common measurement error in the contemporaneous values of the participation and

*Aside from a time-varying demographic adjustment, the NAIRU is a constant whose vatue is taken from
the model’s wage-price sector.



unemployment rates. The trend participation rate is an 1(2) process in which trend drift (d;)
is subject to permanent shocks (7, in equation 12). The maximum-likelihood estimate of
the variance of shocks to the level of trend participation (equation 11) is zero.* Given that
maximum-likehihood parameters may be biased toward zero, future research may explore
alternative procedures for estimating the variance of level shocks. Actual and trend levels
of the participation rate are shown in figure 3a.

The equations for the workweek (w = log(W)) and its trend have a simpler structure:

w = w+ﬁ]<(h—h_2)— <h"—h_12)) (13)
W= Doy + Bady/d + (14)

Notably, movements in the workweek are estimated to be predominantly variations in trend
(see figure 3b and table 1). There is evidence neither of any delay in the adjustment of the
workweek to trend nor of transitory shocks to the workweek (equation 13 has no error
term). Only changes in the growth rate of hours (h = log(H)) drive a temporary wedge
between the actual and trend values of the workweek. The estimated coefficient on this
expression (4, =.36) implies that about a third of a change in total hours is initially reflected
in the workweek and thus two-thirds shows up in employment; then over the next three
years, 1f the change in hours persists, the workweek returns to trend and the shift in hours
is fully reflected in employment. The trend workweek is subject to permanent shocks
(14,) and has a drift term that is proportional to the drift in trend labor-force participation,
expressed as a growth rate (d;/ ). This link reflects the observation that, over the past 35
years, the rise in the participation rate and the fall in the average workweek have a common
source.’

Employment outside the nonfarm business and government sectors (#), expressed as a

#The symbol “d” rather than “g” is used for the drift term because it applies to the the first difference
rather than the growth rate of participation.

3The current version of the FRB/US labor sector estimates the participation rate and workweek equations
sequentially. Future work may explore simultaneous estimation of the two.
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Table 1
Labor Sector Equations

participation workweek other employment | aggregate hours |
rate (6) (w) ®) ")

(1956q1-2001g4) | (1958q1-2001g4) | (1958q1-2001g4) | (1961q1-2000q4)
| 396 4.4)
oy | -.00069  (4.4)
az | -344 (2.0)
By 360 (14.3)
B2 -727 4.1
07 152 (4.9)-
Y2 00937  (4.5)
Y3 -.0056 (6.7)
A 195 (5.5)
A2 178 (2.0)
A3 380  (constr.)
Ay -.067  (constr.)
As 620 (19.7)
oo | 0014  (17.6) 0272 (16.7) | .0041  (15.3)
oy 0024 (18.7) .0099  (constr) | .0025 (0.8)
o, { .00011  (3.4) 00037 (2.2)
Asymptotic t-statistics shown in parentheses.
The equation for / contains the following restrictions:

A3+ A5 = land dy = —Ag)s.

ratio to the labor force, is given by equations 15 and 16,
Alog(0) = mlog(0/0-1) +v2(U = U)-1 + ¢ (15)
log(8) = log(0)-1+ 3+ ko (16)

This residual category includes employment in the agricultural and household and institu-



tions sectors, as well as the discrepancy between the household and payroll employment
reports. The ratio of residual employment to the labor force varies counteryclically and
adjusts gradually to trend. The latter is subject to permanent shocks (119) and has a constant
(negative) drift over time that primarily reflects the secular decline in the share of employ-
ment in agriculture.® The lower panel of figure 3 shows this downward drift of the trend,
and the large transitory variations about this trend of the the residual employment ratio.
We can now pull together these labor-sector trends (q5, W, and 9) and construct potential

NFB employment (E) and (aggregate) hours (f] ).

E = N¢(1-U —8) - Eo, (17)

H = EW. (18)

Potential nonfarm employment () is the product of civilian noninstitutional population
(N) and the trend in labor-force participation (¢), adjusted for the natural rate of unem-
ployment (U) and the trend ratio of employment outside of the nonfarm sector and outside
of government to the labor force (6). Trend government employment (F29°%), which is ac-
tual government employment smoothed with the HP filter (A = 6400), is also subtracted.
Potential hours (H) is the product of this measure of potential nonfarm employment and
the trend workweek (W). Figures 4a and 4b show that series on potential employment and
hours tend to cut through the ups and downs of their actual counterparts, although each
trend lies above its actual counterpart from the mid-1970s to the early 1990s. This feature
comes from the behavior of the trend participation rate (figure 3a) and is a matter for future
work.

The trend growth rate of NFB employment (g;) is given by equation 19. Although it is
possible to express (gs) directly as a function of the growth trends of its components, the

resulting expression 1s quite complicated. A bit more straightforward is the approximation

6The maximum likelihood of the standard error of 1y is zero. Because this probably reflects a biased
estimate owing to the “pile up” problem, the Stock-Watson median unbiased estimate of o(ug) is used:
o(ie) = .05330(eq)/v1, which is significantly different from zero with a p-value of < .01.



used in FRB/US in which the log difference of trend employment is adjusted to add the
contributions of labor force participation and residual employment to trend growth and to

subtract their contributions to the log difference of trend employment.”

g = Dé+(N/E)|(dg— A)(1 = U = 0) — (g; — Alog(8))96),  (19)
g = 9:+ 9, (20)
9% = @b
9o = Dady/d. @2)

As shown in equation 20, the trend growth rate of potential hours equals the sum of the
trend growth rates of potential employment and the workweek. Equations 21 and 22 restate
earlier results. Figures 4c (hours) and 4d (employment) compare trend growth and growth
of the trend level.

In addition to potential hours, the contribution of labor to potential output also depends
on trend labor quality (Q), as indicated in equation 1. This trend equals the BLS series on
labor quality, smoothed with the HP filter (A = 6400).

4. Trend Energy Intensity

Energy use (M) in FRB/US is an aggregate of the three main fossil fuels—petroleum,
natural gas, and coal—based on quantities and prices measured at the crude level of pro-
duction (that is, before refining and distribution costs and taxes). Potential output depends
on a concept of equilibrium (M) energy use, whose specification 1s based on three consid-

erations. The first is that the energy intensity of newly installed capital should be chosen

"The specification of equation 19 relies on the following derivatives:

dlog(E)j9¢ = N1 -U-6)/E
dlog(E)/dlog(f) = -N/E

10
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in accord with the first-order condition for optimal energy use and thus move in proportion
with the inverse of the price of energy relative to the price of output. Although one could
define potential output at each point of time using this measure of optimal energy efficiency,
the very long lags between movements of optimal and actual efficiency would make this
a poor reflection of the economy’s production capabilities in the near term. Unlike labor,
for which adjustment costs are not so great as to preclude actual hours from moving to
potential over a year or two, much of energy use is determined by the characteristics of the
existing stocks of business and household capital. For this reason, the second aspect of the
specification of M is that it should reflect average rather than marginal energy efficiency.
This 1s accomplished by making it a function of a weighted average of past relative enérgy
prices.® The final consideration is that M should provide an accurate measure of short-to-
 medium-run equilibrium energy use, in the sense that actual energy demand error-corrects
to this equilibrium fairly promptly.
Based on these considerations, the specification of equilibrium energy intensity is gov-
erned by the following definition, which is also used in the FRBUS equation for energy

demand,

me = amg 1+ (1- a)log(PB/PM) + Bt — atgfl), (23)
— 988,
3 = —.00639,

where 171, = log(M/X) and PB/PM is the price of business sector output divided by the
crude energy price. The estimated value of « indicates that the rate of adjustment of 7 to a
change in the relative price of energy is 1.2 percent per quarter, or 5 percent per year. The
expression also includes a time trend (t**) that starts in 1994:Q1 and accounts for a 2-1/2

percent annual rate of improvement in energy efficiency since the mid-1990s that is not

8This putty-clay view of the energy requirements associated with capital is, however, at odds with mea-
surement of capital services, which mplicitly assumes that factor requirements for existing capital can be
flexibly altered.

11
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captured by gradual adjustment to relative prices. Figure 5 compares the actual and trend

levels of the energy-output ratio.

5. Multi-factor Productivity

Just as MFP is a residual that fills the gap between actual output and the level of produc-
tion predicted by factor inputs, trend MFP in FRB/US has the characteristic of a residual
in that its value is estimated conditional on the values of the other trends that enter the
calculation of potential output. Although there may be specifications in which the trends
for MFP, participation, the workweek, and residual employment could be estimated simul-
taneously in a multivariate system that brought together the complete FRB/US labor sector,
the current design of the sector does not permit this. The problem is that the log of trend
hours is not linear in either the levels or logs of the three stochastic trends that enter its
construction, which can be seen by substituting equation 17 into equation 18.

Trend MFP (a) is estimated as an unobserved variable in the FRB/US equation for
aggregate hours, through the contribution of trend MFP to trend labor productivity, whose
level and growth rate enter the equation. The logarithm of the level of trend output per

hour, p, 1s the difference between the logs of potential output and trend hours,

~

p = &—h, (24)
= (@ +.700(h + §) + 265k, + .035m) — h, (25)
= (a+.700(h + §) + .265k, + .035rn,)/(1 — .035) — h. (26)

Equation 26 results from the substitution 7 = 7, + 2. Given that the values of h, q, l%s, and
., have already been specified, only level of trend MFP remains to be determined in the
definition of the level of trend labor productivity. Similarly, the only unexplained variable

remaining in the definition of the trend growth rate of labor productivity (g;),

9 = 9:— G; (27)

12



= (ga -+ .700(g; + AG) + .235Aks + .035A1m,) /(1 — .035) — .700g;.  (28)

1s associated with trend MFP, namely, its growth rate (g;).

The aggregate hours equation in FRB/US is based on the polynomial adjustment cost
(PAC) framework, which in this particular application makes the growth rate of hours a
function of an error-correction term expressed as the gap between trend and actual labor
productivity, the lagged growth rate of hours, the contemporaneous and first lagged values
of the growth rate of output in excess of trend labor productivity, and a final term that

captures the expected future growth rate of target hours (PV(AR*), h* = x — p).’

Ah = M(poy — po1) + AeBhoy + A(AT — g51) (29)
+Ai(Ax_y = gs2) + A PV(ARY) + ¢,

@ = a1+ ga-1+ Hn (30)

9a = Ya,-1 7 : (31

Equations 30 and 31 specify that trend MFP follows a random walk with stochastic drift.
Permanent I(1) shocks enter through 4 and permanent growth shocks through 7. Results
of estimating the system given by equations 26, 28, 29, 30, and 31 are reported in table 1.
The level and growth of trend MFP are plotted in figure 6. The standard error of growth
shocks, o, = 0.15 percentage point at an annual rate, 1s estimated moderately precisely,
but the standard error of permanent level shocks, o, = .25 percentage point, is not. The
duration of deviations of actual labor productivity from trend is in large part governed by
the error-correction coefficient in the hours equation (A; = .20), whose magnitude indicates
that such deviations tend to be eliminated in 1-2 years. Cyclical productivity is thus more

transitory than cyclical output.

?For a discussion of the PAC framework and the definition of expectations terms such as PV (Ah*), see
Flint Brayton, Morris Davis, and Peter Tulip, “Polynomial Adjustment Costs in FRB/US,” May 2002.

13
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are used for capital (K) accumulation and are produced by the business (B) sector.
The goods are produced in two stages by intermediate- and then final-goods produc-
ing firms (shown in the center of the figure). As in most new-Keynesian models, the
introduction of intermediate and final goods producers facilitates the specification of
nominal rigidities.

The disaggregation of production (aggregate supply) leads naturally to some dis-
aggregation of expenditures (aggregate demand). EDO moves beyond the typical
model with just two categories of (private domestic) demand (consumption and in-
vestment) and distinguishes between four categories of private demand: consumer
non-durable goods and non-housing services, consumer durable goods, residential in-
vestment, and non-residential investment. The boxes surrounding the’ producers in
the figure illustrate the sources of each demand for each category. Consumer non-
durable goods and services are sold directly to households; consumer durable goods,
residential capital goods, and non-residential capital goods are intermediated through
capital-goods intermediaries (owned by the households), who then rent these capi-
tal stocks to households. Consumer non-durable goods and services énd residential
capital goods are purchased (by households and residential capital goods owners,
respectively) from the first of economy’s two final goods producing sectors, while con-
sumer durable goods and non-residential capital goods are purchased (by consumer
durable and residential capital goods owners, respectively) from the second sector.
In addition to consuming the non-durable goods and services that they purchase,
households supply labor to the intermediate goods-producing firms in both sectors of
the economy. .

This remainder of this section provides an overview of the decisions made by each
of the agents in the economy. Given some of the broad similarities between the model

and others, the presentation is selective.



3.1 The Final Goods Producers’ Problem

The economy produces two final goods and services: slow-growing “consumption”
goods and services, X7, and fast-growing “capital” goods, X°. These final goods
are produced by aggregating (according to a Dixit-Stiglitz technology) an infinite
number of sector-specific differentiated intermediate inputs, X;7(j) for s = cbi, kb,
distributed over the unit interval. The representative firm in each of the consumption
and capital goods producing sectors chooses the optimal level of each intermediate
input, taking as given the prices for each of the differentiated intermediate inputs,
PE(j), to solve the cost-minimization problem:

os
Q7 -1

1 1 &7 -1
min / P} (j)X;(j)dj subject to (/ (Xf(]))_é—tr dj> > X7, for s = cbi, kb.
{X;(1)};=0 YO 0
(1)
The term ©; is the stochastic elasticity of substitution between the differentiated
intermediate goods inputs used in the production of the consumption or capital goods
sectors. Letting ) = In O] —1n OF denote the log-deviation of ©; from its steady-state

value of ©F, we assume that
03 = ", for s = cbi, kb, (2)

where ef’s is an 1.1.d. shock process. A stochastic elasticity of substitution introduces

transitory markup shocks into the pricing decisions of intermediate-goods producers.

3.2 The Intermediate Goods Producers’ Problem

The intermediate goods entering each final goods technology are produced by aggre-
gating (according to a Dixit-Stiglitz technology) an infinite number of differentiated
labor inputs, Lj(j) for s = cbe, kb, distributed over the unit interval and combining
this aggregate labor input (via a Cobb-Douglas production function) with utilized

UNT, S

non-residential capital, K,”"°. FEach intermediate-good producing firm effectively

10



solves three problems: two factor-input cost-minimization problems (over differenti-
ated labor inputs and the aggregate labor and capital) and one price-setting profit-
maximization problem.

In its first cost-minimization problem, an intermediate goods producing firm
chooses the optimal level of each type of differential labor input, taking as given
the wages for each of the differentiated types of labor, W/ (), to solve:

i
S

1 1 el-1 el-1
min /VV;(i)Lf(i,j)di subject to / (Li(i,7)) ® di | > L:(j), for s = cbi, kb.
{L;(09)} o/ 0 0

(3)
The term ©! is the stochastic elasticity of substitution between the differentiated labor
inputs. Letting 6! = In ©! —In ©! denote the log-deviation of ©! from its steady-state

value of ©L, we assume that

0 =c" (4)

where -"ef’l is an i.i.d. shock process. A stochastic elasticity of substitution introduces
transitory wage markup shocks into the wage decisions of households.

In its second cost-minimization problem, an intermediate-goods producing firm
chooses the optimal levels of aggregated labor input and utilized capital, taking as
given the wage, W}, for aggregated labor, L{ (which is generated by the cost function
derived the previous problem), and the rental rate, R, on utilized capital, K;"""°,
to solve:

min | WILG) + BIUKSG)
{L:6).k0m ()}
subject to (Z7*ZLi(5)) ™% (K" (5))* > X; (), for s = cbi, kb, with Z& = 1. (5)

The parameter « is the elasticity of output with respect to capital, while the Z; vari-
ables denote the level of productivity. The level of productivity has two components.
The first, Z*, is common to both sectors and thus represents the level of economy-
wide technology. The second, Z?, is sector specific; Z& is normalized to one, while

Z is not restricted.

11



The exogenous productivity terms contain a unit root, that is, they exhibit perma-
nent movements in their levels. The stochastic processes Z™ and Z/* evolve according

to
InZ —InZ! =InI}" =In(T2" - exple,™]) = In[2" 4+ ", n=kbm  (6)

where I'?™ and ¢, are the steady-state and stochastic components of I';"". The
stochastic component ¢;"" is an i.i.d shock process.

The unit-root in technology in both sectors yields a non-trivial Beveridge-Nelson
permanent /transitory decomposition. The presence of capital-specific technological
progress allows the model to generate differential trend growth rates in the economy’s
two production sectors. In line with historical experience, a more rapid rate of techno-
logical progress in capital goods production is accomodated by calibrating I‘f’kb > 1,
where (as is the case for all model variables) an asterisk on a variable denotes its
steady-state value.

In its price-setting (or profit-maximization) problem, an intermediate goods pro-
ducing firm chooses its optimal nominal priée and the quantity it will supply con-
sistent with that price. In doing so it takes as given the marginal cost, MC{(j),
of producing a unit of output, X;(j), the aggregate price level for its sector, P},
and households’ valuation of a unit of nominal profits income in each period, which
is given by AS™™ /P& where A denotes the marginal utility of non-durables and
non-housing services consumption. Specifically, firms solve:

cnn
ed

max &o Zﬁ P {FP()XE0) - MO ()X (4)

{PE (1), X2 ())20
1oox(P5() — 2 e
— =P IS - (1=nP)II0° ) PPXY
2 Pt—l(]) t—1 ( ) t -t

subject to X3(7)=(P:(5)/P) % XS for 7 =0,1,...,00 and s = cbi, kb. (7)

The profit function reflects price-setting adjustment costs (the size which depend on

the parameter x” and the lagged and steady-state inflation rate). The constraint

12



against which the firm maximizes its profits is the demand curve it faces for its differ-
entiated good, which derives from the final goods producing firm’s cost-minimization
problem. This type of price-setting decision delivers a new-Keynesian Phillips curve.
Because adjustment costs potentially depend upon lagged inflation, the Phillips curve
can take the “hybrid” form in which inflation is linked to its own lead and lag as well

as marginal cost.

3.3 The Capital Owners’ Problem

I now shift from producers’ decisions to spending decisions. There exists a unit mass
of non-residential capital owners (individually denoted by k, with k distributed over
the unit interval) who choose investment in non-residential capital, £}, the stock of
non-residential capital, K;*" (which is linked to the investment decision via the capital
accumulation identity), and the amount and utilization of non-residential capital in
each production sector, K], U K kb and UM. (Recall, that the firm’s choice
variables in equation 5 is utilized capital K" = USK]"".) The mathematical
representation of this decision is described by the following maximization problem
(in which capital owners take as given the rental rate on non-residential capital, /",
the price of non-residential capital goods, P**, and households’ valuation of nominal

capital income in each period, A"/ P and the exogenous risk premium specific to
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non-residential investment, A}"):

- max
{EPT (k) KTy (B), K770 () KT 0 (k) U™ (k) U RO (K) Y52,

> cnn
A

02 Bt { UL K0+ R UR (BT (06) = P E (8)
t=0 T

Ucbi k 1+ 1 ) Ulcb k 1+ 1 o
~—/€< t ( ) )@;ﬁantnr,cbz_H( t ( ) ) ?th ,kb}

subject to
2
100" [ En (K —E:”_ k szkb
Ky (k)= (1=8") K (k) + Y (k) = — ( au Kml( 5 )Ki" and
K () + K4 (k) = K77 (k) for 7 = 0,1, .., 00 (8)

The parameter ™ in the capital-accumulation constraint denotes the depreciation
rate for non-residential capital, while the parameter x™ governs how quickly invest-
ment adjustment costs increase when (£77(k) — Efﬁl(k)Ff’kb) rises above zero; note
that these adjustment costs include a term for the stochastic growth rate of the trend
in the level of the output in sector KB, I'7** equal to I7™I7*. The variable A} is
a stochastic element reflecting a risk premium on non-residential investment. Letting
af” = In A}" denote the log-deviation of A} from its steady-state value of unity, we
assume that:

nr __ . nr, nr a,nr
a =p 0 TE 9)

Higher rates of utilization incur a cost (reflected in the last two terms in the cap-
ital owner’s profit function). Utilization is unity in the steady-state, implying ~ =
RY/QY.

The time-variation in utilization, along with the imperfect competition in product
and labor markets, implies that direct measurement of total factor productivity may
not provide an accurate estimate of technology; as a result, the EDO model can
deliver smoother estimates of technology that might be implied by a real-business-
cycle model.

The problems solved by the consumer durables and residential capital owners are
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slightly simpler than the non-residential capital owner's problems. Since utilization
rates are not variable for these types of capital, their owners make only investment
and capital accumulation decisions. Taking as given the rental rate on consumer
durables capital, K¢, the price of consumer-durable goods, P, and households’
valuation of nominal capital income, AS/F™ and the exogenous risk premium
specific to consumer durables investment, A%, the capital owner chooses investment

in consumer durables, /¢4 and its implied capital stock, K%, to solve:

26
A .
&o REKK) — PREM (K
{ECd(k-),}{}t?-T(k}}t—G} ;ﬁ 1(dPD§®{ ) t £ L )}

subject to

foedf Ly . ped x kb
K7 (k)= (1-6“) K2 (k) + B (k) — 1002x (L & fgc;‘(’”)r )de

forT=0,1,...,0C. (10) .

The residential capital owner’s decision is analogous:

Z St Afnn :
(B ). ()22 ) Ar P

{RIK] (k) — PME[(k)}

subject to
- T - 100 x" [ Er(k)—Br_ (k)[%H 2
K72 (6)= (L") K7 () + Bx (k) - ( (%) chn( et
¥
for v =0,1,...,00. (1)

The notation for the consumer durables and residential capital stock problems paral-
lels that of non-residential capital. In particular, the asset-specific risk premia shocks,

At and A7 follow an autoregressive process similar to that given in equation (9).

3.4 The Households’ Problem

The final group of private agents in the model are households who make both expen-
diture and labor-supply decisions. Households derive utility from four sources: their
purchases of the consumer non-durable goods and non-housing services, the flow of

services from their rental of consumer-durable capital, the flow of services from their
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rental of residential capital, and their leisure time, which is equal to what remains
of their time endowment after labor is supplied to the market. Preferences are sep-
arable over all arguments of the utility function. The utility that households derive
from the three components of goods and services consumption is influenced by the
habit stock for each of these consumption components, a feature that has been shown
to be important for consumption dynamics in similar models. A household’s habit
stock for its consumption of non-durable goods and non-housing services is equal to a
factor h multiplied by its consumption last period E;77. Its habit stock for the other
components of consumption is defined similarly.

Each household chooses its purchases of consumer non-durable goods and services,
Ef™™, the quantities of residential and consumer durable capital it wishes to'rent, K}
and K& its holdings of bonds, B,, its wage for each sector, W and W} and the
supply of labor consistent with each wage, L and L¥®. This decision is made subject
to the household’s budget constraint, which reflects the costs of adjusting wages and

the mix of labor supplied to each sector, as well as the demand curve the household
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faces for its differentiated labor. Specifically, the ith household solves:

max o
{ Ezrn (), K300 K AWRE) L0 bmens o Bear (i} } o

5o}
E0S A In{ B (5) ~ hE0)) 5 In(KE ()~ hKEE (0)

KL - ) — LT

1+v
subject to
%&;}éﬂ =B, (1) + Z W2 (i) L (3) + CapitalandProfitsIncome, (i) — P ES™ (1)
THET

s=chi kb

. . 100 - x™  WE(H) . )2 ,
cd pred e T wypw,g wyTrw $rs
REKM) — HLK - E —~ ¥, {1 I WIL
T T (?’) T 'f(z')'E Rorefit 2 (‘fvfwl(j) F—1 ( 7} ) o T 7

100y /L& Wb LR LWEYN spigy [ \PpE
Ty \IFrIe IR ) \IRG) I8, ) Ia

LI (i) = (W)WY % L, and LEG)= (WRG) /w2y LY

forT=20,1,...,0c. (12)

In the utility function the parameter 7 is the household’s discount factor, ¢ denotes
its inverse labor supply elasticity, while <™, <%, ¢”, and ¢ are scale parameter that
tie down the ratios between the household’s consumption components.

The stationary, unit-mean, stochastic variable £, represents an aggregate risk-
premium shock that drives a wedge between the pclicy short-term interest rate and
the return to bonds received by a household. Letting wy = Inf}, — In ), denote the

log-deviation of (), from its steady-state value of ., the process is
(odg == p“’wt_; -+ ff:. (13)

The variable €} is an i.i.d. shock process, and p* represents the persistence of §),.
The household’s budget constraint reflects wage setting adjustment costs, which
depend on the parameter x* and the lagged and steady-state wage inflation rate, and

the costs in changing the mix of labor supplied to each sector, which depend on the
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parameter x'. The costs incurred by households when the mix of labor input across

sectors changes may be important for sectoral co-movements.

3.5 Gross Domestic Product

The demand and production aspects of the model are closed through the exogenous
process for demand other than private domestic demand and the GDP identity. };tHG
represents exogenous demand (i.e., GDP other than private domestic demand, the
aggregate of £ E¢ E7 and EP). Exogenous demand is assumed to follow the
process:
ln)?tHG - ln)?fm = ¢ (ln }?tHG — 111/\7*HG> + EtHG.

Exogenous demand impinges on each sector symmetrically, and specifically that the
percent deviation of exogenous demand proportionally affects demand for each sec-
tor's (s = cbi, kb) output via the share of exogenous demand in total demand, wyg.
(In this formulation, )?tHG represents the level of expenditure relative to the stochas-
tic long-run trend, i.e., the model assumes balanced growth, so exogenous demand
for each sector fluctuates around its long-run trend; for example, the long-run trend
for sector KB is given by Z*Zf®).

The rate of change of Gross Domestic Product (real GDP) equals the Divisia
(share-weighted) aggregate of production in the two sectors (and of final spending

across each expenditures category), as given by the identity:

1
L\ Potrxcbi Pkb X kb chr y chi | pkb x kb
e <<beL) < XKk ) ) PN by pEbXE 4
t = X chi X kb ’
t—1 t—1

3.6 Monetary Authority

The last important agent in the model is the monetary authority. It sets monetary
policy in accordance with an Taylor-type interest-rate feedback rule. Policymakers

smoothly adjust the actual interest rate R, to its target level R,
r - 1_¢T r
Ry = (Rt—1)¢ (Rz) exp €], (15)

18



where the parameter ¢" reflects the degree of interest rate smoothing, while ¢ rep-
resents a monetary policy shock. The central bank’s target nominal interest rate, R,
depends the deviation of output from its stochastic trend (Xb’l, the output gap as

defined by Beveridge and Nelson (1981))

t 00
Xh =€, { PR Hf_dp} . (16)

=00 T=—00
In equation 16, the deterministic, or steady-state, levels of growth are suppressed.
Consumer price inflation and the change in the éutput gap also enter the target. The
target equation is:

= b\ [ o bn oy V2 (TIEN Y

Ro=(X7) (R0 <~H—t) R.. (17)
In equation (17), R, denotes the economy’s steady-state nominal interest rate and
&Y, ™ and ¢" denote the weights in the feedback rule. Consumer price inflation,
IT¢, is the weighted average of inflation in the nominal prices of the goods produced

in each sector, Hf’cm and Hf’kb:
] = (IT<) s (I ) e, (18)

The parameter w* is the share of the durable goods in nominal consumption

expenditures.

3.7 Summary of Model Specification

The brief presentation of the model highlights several important points. First, al-
though the model considers production and expenditure decisions in a bit more de-
tail, it shares many similar features with other DSGE models in the literature, such
as imperfect competition, nominal price and wage rigidities, and real frictions like
adjustment costs and habit-persistence. The rich specification of structural shocks

(to aggregate and investment-specific productivity, aggregate and sector-specific risk
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premiums, and mark-ups) and adjustment costs allows the model to be brought to
the data with some chance of finding empirical validation.

Within EDO, fluctuations in all economic variables are driven by eleven structural
shocks. For the discussion of each concept of the output gap, it is most convenient

to summarize these shocks into four broad categories:

e Permanent technology shocks: This category consists of shocks to aggregate

and investment-specific (or fast-growing sector) technology.

e Financial, or interterﬁporal, shocks: This category consists of shocks to risk
premia. In EDOQO, variation in risk premia — both the premium households’
receive relative to the federal funds rate on nominal bond holdings and the
additional variation in discount rates applied to the investment decisions of
capital intermediaries — are purely exogenous. Nonetheless, the specification
captures important aspects of related models with more explicit financial sectors

(e.g., Bernanke, Gertler, and Gilchrist (1999)).

e Markup shocks: This category includes the price (two shocks) and wage (one

shock) markup shocks.

e Other demand shocks: This category includes the shock to autonomous demand

and a monetary policy shock.

Using this categorization, only technology shocks affect the Beveridge-Nelson per-
manent component. The Beveridge-Nelson gap reflects the influence of all shocks
(and technology shocks imply movements in the gap, as the economy does not in-
stantaneous adjust to the long-run tmplications of a shock to technology for standard
neoclassical adjustment reasons and because of the short-run impediments to adjust-
ment created by wage and price rigidities).

Several shocks do not influence the flexible-price or natural-rate of output (defined

as the flexible price and constant markup outcome): markup shocks, by definition;
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the monetary policy shock, as such shocks are neutral under price and wage flexibility;
and the aggregate risk premium shock driving a wedge between the household return
to a nominal bond and the policy interest rate, which enters everywhere the nominal
funds rate enters and hence affects the natural rate of interest but not the natural
rate of output (as in related models, e.g., Smets and Wouters (2007)). The last point
will be important in discussion prescriptions for policy from gaps and policy rules.
It will also be quite important in examining the historical fluctuations in the natural
rate of interest and the natural rate of output, as this is an important shock in EDO
and was the shock that emerged as central in the 2008-2009 recession where the link
between the funds rate and other bond yields broke due to a jump in risk spreads.
Finally, the relation between the natural rate of output and economic efficiency
depends upon whether certain shocks are distortionary — a point on which theory is
ambiguous, a standard feature of New-Keynesian DSGE models (discussed, for ex-
~ample, in Smets and Wouters (2007)). For example, EDO labels certain shocks as
shocks to markups introduced through stochastic elasticities of substitution between
goods or labor input, but other models enter shocks in the same equilibrium condi-
tions through labor supply or other shocks; shocks to markups are distortionary, and
shocks to preferences are not. Theory does not distinguish between such observation-
ally equivalent shocks, which are (after all) simply appended to a model to generate
variation in the data. Chari, Kehoe, and McGrattan (2009) are highly critical of this
ambiguity, and suggest that DSGE models must find some method for identifying
whether such shocks are distortionary or non-distortionary before such models can
be used in policy applications; one possibility they mention is to explore microeco-
nomic implications of these shocks/distortions. While 1 agree that such research is
essential to definitively answer some questions of policy interest, I view the forecast
performance (e.g., Edge, Kiley, and Laforte (2009)) and range of policy-relevant sto-
ries that can be discussed with such models (e.g., Edge, Kiley, and Laforte (2008)) as

suggesting that such models are currently useful, when analyzed with care. (As an
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aside, the critique of Chari, Kehoe, and McGrattan (2009) is not particularly novel,
for example, Clarida, Gali, and Gertler (1999) emphasize how New-Keynesian models
may provide a useful guide to underlying structural relationships even if their welfare
implications and the interpretation of structural disturbances in such models may be

somewhat controversial).

3.8 Estimation Strategy and Results

The empirical implementation of the model takes a log-linear approximation to the
first-order conditions and constraints that describe the economy’s equilibrium, casts
this resulting system in its state-space representation for the set of (in this case
11) observable variables, uses the Kalman filter to evaluate the I{kelillood of the
observed variables, and forms the posterior distribution of the parameters of interest
by combining the likelihood function with a joint density characterizing some prior
beliefs. Since a closed-form solution of the posterior is not available, Markov-Chain
Monte Carlo (MCMC) methods are used.

The model is estimated using 11 data series over the sample period from 1984:Q4

to 2008:Q4. The series are:
1. The growth rate of real gross domestic product;

2. The growth rate of real consumption expenditure on non-durables and services

excluding housing services;
3. The growth rate of real consumption expenditure on durables;
4. The growth rate of real residential investment expenditure;
5. The growth rate of real business investment expenditure;

6. Consumer price inflation, as measured by the growth rate of the Personal Con-

sumption Expenditure price index;

~

Consumer price inflation, as measured by the growth rate of the Personal Con-

sumption Expenditure price index excluding food and energy prices;
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8. Inflation for consumer durable goods, as measured by the growth rate of the

Personal Consumption Expenditure price index for durable goods;

9. Hours, which equals hours of all persons in the non-farm business sector from

the Bureau of Labor Statistics;?

10. The growth rate of real wages, as given by compensation per hour in the non-
farm business sector from the Bureau of Labor Statistics divided by the GDP
price index;

11. The federal funds rate. -

The implementation adds measurement error processes to the likelihood implied by
the model for all of the observed series used in estimation except the nominal interest
rate series.

The estimation results depend upon the specification of priors and calibration of
certain parameters. A number of parameters are calibrated. As reported in table 1,
these include the household’s discount factor (8), the Cobb-Douglas share of capital
input ‘(oz), the curvature parameter associated with costs of varying capital utilization
(1), the depreciation rates (6™, §°*, 6"), and the elasticities of substitution between
differentiated intermediate goods and labor input (@2 ©2* ©!). The share of
exogenous demand in overall expenditure (wyg) equals 20 percent. Other calibrated
parameters include the steady-state growth rates of aggregate technology, investment-
specific technology, and the rate of consumer price inflation (at 0 percent, 4.5 percent,
and 2 Zl; percent (all at annual rates), respectively); these calibrations ensure the model
matches the average behavior of the data over the estimation sample.

Tables 2 and 3 present the prior distributions assumed for the estimated pa-

rameters and the posterior mode and standard deviation about that mode from the

3A low-frequency trend from hours is removed via the Hodrick-Prescott filter with a smoothing
parameter of 64000; our model is not designed to capture low frequency trends in population growth

or labor force participation.



Table 1: Calibrated Parameters

8 a @ & ¢t § 0 ed et el i TR uue IS
0.900 0260 1 0030 0055 0.004 7.000 1.000 1.011 020 1.006

estimation. The parameter values echo resuilts elsewhere in the literature. With re-
gard to monetary policy, smoothing is important {7 near 0.7), the carflicient on the
change in the output gap is large (r®¥ near 0.3), and the coefficients on inflation and
the level of the output gap take values near those of Taylor (r™ near 1.5, v¥ near
1/4, where the division by 4 converts from annual rates to quarterly rates). There is
only modest “indexation” in the price and wage Phillips curves (n® and " near 1/4).

Finally, habits and adjustment costs are important (e.g., h near 0.6).
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Table 2: Prior and Posterior Distributions of the Behavioral and Policy Parameters

Prior Distribution Posterior Distribution
Parameter | Type Mean S.D. | Mode S.D.  10th perc. 50th perc. 90thrperc.
h N 0.000 0.3300 | 0.6024 0.0350  0.5917 0.6392 0.6807
v G 2.000 1.0000 { 0.1918 (.2514  0.1409 0.3860 0.7701
x? G 4.000 1.0000 | 2.5028 1.0797  2.2321 3.2782 4.8710
X! G 4.000 1.0000 [ 3.8424 19715  1.9764 3.9778 6.8915
x¥ G 4.000 1.0000 | 2.1868 1.0576  2.1997 3.3348 4.8769
X" G 4.000 1.0000 { 0.2411 0.0911  0.2239 0.3180 0.4504
x4 G 4.000 1.0000 } 0.3702 0.5521  0.4485 0.9534 11.8840
X" G 4.000 1.0000 | 8.6694 2.3585  7.4588 9.9908 13.3231
nP N 0.000 0.5000 | 0.3006 0.1343  0.2325 0.4056 0.5779
nv N 0.000 0.5000 | 0.2542 0.1318 0.0823 0.2505 0.4207
G N 1.500 0.0625 | 1.4562 0.0606  1.3776 1.4548 1.5331
by N 0.250 0.1250 | 0.2096 0.0283  0.1769 0.2101 0.2486
P ny N 0.000 0.1250 | 0.3310 0.0936 0.2104 0.3273 0.4488
ol N 0.500 0.2500 | 0.6593 0.0453  0.5949 0.6559 0.7116
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4 Output Gap Estimates

4.1 The Beveridge-Nelson Gap

As implicit in the definition of the Beveridge-Nelson trend above, the Beveridge-

Nelson gap is defined as

fres- ¥ Hfﬂ , 19

T=t+1

i.e., as the forecast of GDP growth in excess of its steady-state level going forward.
This measure is computed for the EDO model given the implied reduced-form vector
autoregressive/moving average representation of the model in terms of the observable
variables used in its estimation.

Figure 2 presents the estimate of the Beveridge-Nelson gap from the EDO model
in the upper panel; the shading represents National Bureau of Economic Research
(NBER) recession periods. It is clear that this measure of the gap captures the
cyclical peaks in activity as identified by the NBER well; it is also clear that the EDO
Beveridge-Nelson output gap has continue to widen following the NBER-identified end
of recent recessions — consistent with the generally agreed upon view that these periods
have been sluggish or “jobless” recoveries. The picture of the Beveridge-Nelson gap
implied by EDO also shows a fairly smooth evolution of the gap; this contrasts with
much of the literature on univariate time-series estimates of the Beveridge-Nelson gap
(e.g., the discussion in Morley, Nelson, and Zivot (2003)), but echoes the result from
(at least some) multivariate time series approaches (e.g., Rotemberg and Woodford
(1996)).

The middle panel of figure 2 presents the percent change from four-quarters earlier
in the Beveridge-Nelson permanent component implied by these gap estimates; the
bottom panel presents the one-quarter percent change (at an annual rate). These
panels show that the variation in the growth rate of the permanent component is
considerable. Of course, the permanent component depends solely on the technology

shocks — implying that the variation shown is consistent with a view that permanent
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Table 3: Prior and Posterior Distributions of the Parameters corresponding to the

Exogenous Processes

Prior Distribution Posterior Distribution
Parameter | Type Mean S.D. Mode S.D.  10th perc. 50th perc. 90th perc.
fod N 0.000 0.3300 | 0.7930 0.0364 0.7579 0.8070 0.8502
P N 0.000 0.3300 | 0.8297  0.0302 0.8076 0.8496 0.8836
pd N 0.000 0.3300 —O..2110 0.1422  -0.4099 -0.2412 -0.0469
pf¢ B 0.500 0.0150 | 0.9173  0.1637 0.4577 - 0.6821 0.8969
o N 0.000 0.3300 | 0.8328  0.0285 0.7914 0.8324 0.8637
o [ 1.000 2.0000 | 0.3742  0.0597 0.3234 0.3881 0.4737
oHG [ 1.000 2.0000 | 1.4573  0.3374 0.5267 0.7994 1.3940
o7y 1 1.000 2.0000 | 1.5877 0.7145 1.6168 2.4055 3.4337
o, 1 0.200 2.0000 { 0.1572 0.0134 0.1437 0.1595 0.1778
T,k I 0.250 2.0000 | 0.8771  0.1321 0.7181 0.8748 1.0533
Tim [ 0.250 2.0000 | 0.4036 0.0663 0.3751 0.4551 0.5437
Tg chi I 0.200 2.0000 | 0.3125 0.1576 0.2845 0.4296 0.6678
To kb 1 0.200 2.0000 | 0.4621  0.2747 0.3926 0.6584 1.0556
Tor 1 1.000 2.0000 | 0.4921 0.1562 0.4102 0.5433 0.7742
Ta,cd I 1.000 2.0000 { 7.2703 11.9676  8.8443 18.8741 38.5473
Tanr I 1.000 2.0000 | 0.4788  0.0866 0.3984 0.4922 0.6190
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technology shocks have considerable quarter-to-quarter volatility. The figures also
show that recession periods do not appear very tied to low realizatious of technology
— that is, recessions are not primarily driven by technology shocks in this DSGE
model; Chung, Kiley, and Laforte (2010)) discuss the sources of business cycles in
more detail, and there results highlight only a moderate role for technology shocks in
cyclical fluctuations, despite the considerable volatility of technology relative to the
smooth view embedded in some production-function approaches to potential GDP

(as discussed in the section 5).

4.2 The Production-Function Approach

Production in each sector of the EDO model is governed by a Cobb-Douglas produc-
tion function for each sector. In the production function approach to measuring the
output gap, the gap is defined as the deviation of output from the level that would
occur if labor input (per capita) and utilization rates equaled their steady-state values
(where these steady-state values, denoted with a *, are constant, with the latter equal
to one). As a result, the production-function gap is given by the Divisia-weighted
(i.e., share-weighted) aggregate of the production-function gaps in each sector, which

are defined by
KPP = In((Le/ L) (U9)); s = cbi, kb, (20)

Several points are noteworthy. First, variable utilization of capital and capital
adjustment costs, in addition to imperfect competition in product and labor markets,
imply that simple “growth acccounting” may not accurately measure the production-
function gap. For EDO, the production function gap is inferred by imposing the
model’s structural restrictions and using the data on all unobservables to infer this
gap. In addition, the production function gap, as written above, does not depend
on any smoothing of technology: In EDQO, the cyclical movements in total factor
productivity (properly measured, after accounting for imperfect competition and the

effects of variable utilization and capital adjustment costs) are solely a function of
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utilization, which enters equation 20; production-function based methods that do not
rely on an entire model’s structure to control for cyclical movements in total factor
productivity, such as those of the CBO or the Federal Reserve’s FRB/US model, may
smooth their measures of total factor productivity according to some method, and
such effects would enter equation 20 through the utilization term (although alternative
presentations of the production-function method may include such adjustments as a
separate term in their accounting). Because labor input and utilization move to their
steady-state values in the long run and production always lies on the production
function for each sector (by definition), the production function gap differs from
the Beveridge-Nelson gap solely because of deviations of the (aggregate productive)
capital stock from its long-run level. To the extent that the contribution of capital
stock deviations from long-run levels contribute only moderately to overall deviations
of production from its long-run level, it is reasonable to expect that the production
function gap and the Beveridge-Nelson gaps will be similar.

Figure 3 presents the estimate of the production function gap from EDO, along
with the Beveridge-Nelson gap. It is clear that these measures of fhe gap move
together, and both capture the cycle identified by the NBER.

The middle and bottom panels of figure 2 presents the percent changes from four-
quarters earlier and from the previous period in the production-function approach and
the Beveridge-Nelson permanent components. These series move together in broad
terms. But the magnitude of quarter-to-quarter fluctuations in the Beveridge-Nelson
permanent component is a bit higher than that for the production-function approach.
This occurs because long-run capital stock levels are strongly affected by quarter-to-
quarter movements in technology, but actual capital stock levels move slowly; as a
result, capital stock deviations from long-run levels can move considerably, boosting

the volatility of the Beveridge-Nelson permanent component.
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4.3 The Natural-rate Approach

The final definition is the natural-rate gap, which is the gap between output and the
level that would prevail absent wage and price rigidities and markup shocks. This is
the concept emphasized in Woodford (2003), largely because the analysis of Woodford
considers only distortions associated with nominal rigidities and markup shocks (so
that the natural rate is the efficient rate).

As can be seen in figure 4, the natural-gap is closely related to the Beveridge-
Nelson cycle, but to a notably lesser degree late in the sample. For example, the
natural-rate gap is positive in 2008, whereas the Beveridge-Nelson gap is deep in
negative territory. This is consistent with the idea that the downturn in economic
activity was driven by an increase factors that could not have been perfectly offset
by monetary policy alone - that is, that the increase in risk premia and distortions in
financial markets that arose in this period reflected real (as well as nominal) factors
(such as information asymmetries, etc.). Of course, simply because such fluctuations
were “natural” — that is, not nominal in origin — does not imply that such fluctuations
were desirable (e.g., pareto optimal). Pareto optimality depends on the degree to
which the movements in risk premia reflect, for example, preferences or distortions
associated with informational asymmetries.

The risk premia wedges are related to the investment wedge of Chari, Kehoe, and
McGrattan (2007), which represents a wedge between the marginal rates of substi-
tution and technical substitution between current and future consumption.* Inter-
preting such Wedg‘es as inefficient is consistent with the idea that fluctuations in such
premia reflect, for example, information imperfections that make external finance
more costly than internal funds, as in Bernanke, Gertler, and Gilchrist (1999). A
social planner aware of such information imperfections would ignore such factors in

its efficient allocations. It is important to remember in a monetary policy discussion

*The central role of this efficiency condition is highlighted in standard microeconomic texts, e.g.

Kreps (1990), page 167.
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that the presence of such wedges need not imply that monetary policy should act
forcefully to counteract the effects of such wedges, even if a social planner would. A
policymaker constrained to induce allocations through a given set of instruments may
not be able to implement such allocations, and such implementation constraints are
central in practical policy design. For example, Carlstrom and Fuerst (2009) present
a simple model of financing frictions and examine the optimal monetary policy given
such frictions; their analysis presents examples where monetary policy acts to mitigate
only a small portion of the (output) effects of financial frictions, because monetary
policy does not have the tools to implement the efficient allocation. ®

With that said, we will see below the central role in typical recessions of the
aggregate risk premium, which (as discussed above) should be offset one-for-one by
monetary policy in the EDO model to implement the natural rate of output. Indeed,
the importance of this shock will be a key reason why the natural rate of output
does not provide the commonly expected information for a “Taylor” policy rule even
though the Beveridge-Nelson gap and the natural rate of interest do provide such
information. Given the divergence between the Beveridge-Nelson and natural rate
gaps shown in figure 4, this issue is especially important in the financial crisis period

beginning in 2007.

4.4 Using The Natural-Rate Approach

Two issues arise in any practical use of the flexible-price/natural-rate approach.
First, the natural rate of output provides a point-in-time estimate, but the natural
rate follows a complicated time series process and hence the current point-in-time es-

timate does not provide the same type of “trend” information as the Beveridge-Nelson

5Carlstrom and Fuerst (2009) present a model without capital, and hence their financial frictions
enter in quite a different manner than the intertemporal wedges discussed above. Nonetheless, their
presentation is a nice example of the difference between efficient allocations and the constrained

optimal monetary policy.
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trend. This occurs because the natural-rate measure depends on the evolution of all
exogenous and endogenous state variables in the model used to estimate the concept,
and any model capable of explaining the data and stock-flow dynamics (associated
with investments in many different types of business and household capital} will have
a complex state space.

Second, the natural rate of output gap does not provide “Taylor” rule relevant
information without also considering the natural rate of interest. In contrast, the

Beveridge-Nelson gap will provide this information, at least within the EDO model.

4.4.1 Point-in-time estimates and forecasts of the natural rate

Turning to the first issue and as emphasized by Beveridge and Nelson (1981), their
definition of trend implies that the growth of the trend going forward is a constant
(which, in the EDO DSGE model, is a function of the expected rate of aggregate
and investment-specific technological progress and the expected population growth
rate). As a result, the EDO model, at the. parameter estimates presented above for
the growth rates of technological progress and assuming a population growth rate of
3/4 percent per year, implies that the expected growth rate of the Beveridge-Nelson
trend is 23/4 percent per year.

All other concepts of “equilibrium” output must converge to the Beveridge-Nelson
trend at some far horizon (as that is the definition of the Beveridge-Nelson trend).
And the projection of output from a DSGE model like EDO is a function of eco-
nomic fundamentals (e.g., capital stocks, technology, markups, risk premia, etc.) and
is not affected by “equilibrium” concepts of output like the natural-rate of output
(which is simply a construct of the economic analysts focus, not the concern of utility-
maximizing households and profit-maximizing firms). Consequently, the projections
of the natural rate of output will tend to fluctuate significantly over time. As a result,
discussions of the economic outlook or the potential policy implications of alternative

measures of “equilibrium” output must take into account both the current level of
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Table 4: Gaps and Projected Trend Growth Associated with Different Definitions (1)

Trends
Definition Gap 2009Q4/Q2 2010Q4/Q4 2011Q4/Q4 2011Q4/Q4
Beveridge-Nelson | -6.2 2.8 2.8 2.8 2.8
Natural-rate -0.3 1.3 3.2 4.2 4.3

1. Gap In percent. Figures for projected trends in 2009 refer to percent changes over
the second half of the year (at an annual rate); figures for 2010, 2011, and 2012 refer
to Q4/Q4 percent changes.

such concepts and their projected evolution.

Table 4 illustrates these points by presenting, for the Beveridge-Nelson definition
and the natural-rate definition, the 2009Q2 measures of the output gap and the
projected change in the “equilibrium” or trend output level associated with those
definitions for 2009 and 2010 (on a Q4/Q4 basis).

The Beveridge-Nelson gap is -6.2 percent of GDP as of the second quarter of 2009,
and projected growth in the associated trend is 2.8 percent — the constant expected
growth rate associated with this concept. In contrast, the natural-rate gap is -0.3
percent — output in the second quarter of 2009 (after real GDP had fallen for four
consecutive quarters) was about in line with the flexible-price, constant-markup level
consistent with the EDO model and other estimated shocks.

In considering these different gaps, the level of actual GDP is the same across
definitions. Moreover, output converges to the Beveridge-Nelson trend; as a result,
the “trend” or “equilibrium” level of output associated with the natural rate definition
(which must also converge to the Beveridge-Nelson trend) is projected to rise slowly
in the second half of 2009 (about 1.3 percent) and then to accelerate considerably
over the 2010 to 2012 period, to about 41/4 percent in 2011 and 2012.

It is fairly clear that policy discussions tend to (at least implicitly) assume that
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future expected “equilibrium” or trend growth is relatively steady (in the way that
policy institutions estimates of trend growth tend to be smooth, as discussed for the
CBO below). Such a presumnption is not warranted if one is considering the natu-
ral rate of output from typical DSGE models, a point emphasized in other research
(e.g., Edge, Kiley, and Laforte (2008)). To the extent these concepts are increas-
ingly entering policy discussions, there may need to be an increased appreciation for
the possibility that such a definition of trend cutput may move significantly over a

projection period.

4.4.2 'The natural rate in interest-rate rules

The role of the output gap plays a central role in monetary policy discussions, as
even a cursory consideration of the prominence “Taylor” rules (Taylor (1993)) in
such discussions reveals.® Such a policy rule appears in EDO (equation 17).

For discussion purposes, let's consider a simple benchmark rule, in which the
nominal interest rate (r) is a function of its natural rate(r”), inflation (#), and a

measure of the output gap (gap)
Ty == ¢’rr? + PrTy + @gapgaptf (21)

Traditional rules {e.g., Taylor (1893) and Taylor (1999)) ignore the model-specific
predictions for the natural rate (i.e., set ¢, equal to zero) and consider deviations
of output from trend as the gap measure; as discussed above, the Beveridge-Nelson
cvcle is the most straightforward definition of such a gap. As a result, such traditional
descriptions would imply very accomodative monetary policy in the middle of 2009:
With ¢gp equal to 0.5 or 1.0 (the values in Tavlor (1993) and Taylor (1999), at
annual rates) and the Beveridge-Nelson gap at -6.2 percent, the nominal interest rate
would be prescribed by 21 to be more than 3 or 6 percentage points lower than n the

absence of a gap.

SFor example, a search for “Taylor rule” on Google (March 18, 2:14pm) yielded 115,000 hits,

while “Lucas critique” yielded 78,100,
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Naive application of a natural rate gap in such a policy rule would have implied
essentially no downward pressure from the natural rate gap on the nominal interest
rate, as the natural rate gap was estimated to be approximately zero in the middle of
2009. But such an application would be inappropriate. As emphasized by Woodford
(2003), the natural rate framework aims to stabilize inflation and output at its natural
rate by allowing the nominal interest rate to track the natural rate of interest (for
example, by setting ¢, to one). Indeed, such stabilization could be perfectly successful
in simple models like those presented in Woodford (2003), implying stable inflation
and no output gap in any period; nonetheless, the nominal interest rate would vary
considerably with the determinants of the natural rate.

In the event, the natural rate of interest from the EDO model is very highly
correlated with the Beveridge-Nelson gap from the model, with a simple correlation
coeflicient of 0.88. As shown in figure 5, the Beveridge-Nelson gap and the natural
rate of interest were both extremely low in the middle of 2009. As a result, the natural
rate framework for a policy rule of Woodford (2003) and the traditional framework of
Tavlor (1993) both prescribed accomodative policy. Some discussions have confused
the information from Beveridge-Nelson gaps, natural rate of output gaps, and the

natural rate of interest.”

5 Comparing Gaps from EDO to Other Estimates

5.1 Estimates

Figure 6 and 7 present the production-function based output gaps from the CBO
(CBO (2010) and from the Federal Reserve’s FRB/US model, along with the Beveridge-

TOf course, I should close by emphasizing that I am not the first to highlight the potential
confusion that could arise when, as Paul Samuelson said in the opening quote, the same word is
being applied to quite different phenomena. For example, Woodford (2003) discusses these issues

on page 250. Nonetheless, practitioners seem to stumble over these points.
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Nelson cycle from the EDO model, in the upper panels. The CBO gap is widely used
by economists. These gaps are both highly correlated with the Beveridge-Nelson cycle
from the EDO model (with correlation coefficients exceeding 0.84 for both measures).

The lower panels of these figures present the percent change from the previous
quarter in the estimate of trend (at an annual rate), along with the change in the
Beveridge-Nelson permanent component from EDO. While the gaps in the upper
panels are highly correlated, the trend estimates from the FRB/US model and espe-
cially from the CBO are much smoother. In short, EDO has a much more variable
“potential” growth rate.

Of course, the data on GDP is the same for the EDO Beveridge-Nelson gap, the
CBO gap, and the FRB/US model gap. Moreover, the growth rate of GDP equals the
sum of the change in the gap and potential GDP growth. As a result, similar move-
ments in the gap for all three measures, and quite different movements in potential,
must imply quite different covariances between actual growth, the change in the gap,
and potential growth. (For example, the variance of GDP growth equals the sum of
the variance of the change in the gap, the variance of potential growth, aﬁd twice
the covariance of the change in the gap and potential growth; similar mixes of vari-
ances and covariances could be done for other combinations of actual/gap/potential).
The structural implications of DSGE models like EDO for the covariance between
the Beveridge-Nelson trend and cycle could be used to inform the related time-series
literature. For example, Beveridge and Nelson (1981) simply assumed an ARIMA
representation of GDP growth, which imposes no restrictions on the covariances be-
tween innovations to the trend and cycle; Clark (1987) and other research assumed
an unobserved components structure for GDP growth with an assumption of zero cor-
relation between the (true) innovations to the trend and cycle; and Morley, Nelson,
and Zivot (2003) discuss in detail the role of such assumptions and the strength of

evidence for/against a correlation between innovations to trend and cycle.
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Table 5: Granger causality from Gaps to Unemployment and Core Inflation (1)

Gap measure Change in Unemployment rate Core PCE inflation
Beveridge-Nelson 0.00 0.08
Natural rate 0.00 0.36
CBO 0.01 0.19
FRB/US 0.00 0.18

1. Each column contains the p-value associated with the null that the variable does not
Granger cause the change in the unemployment rate (Sample 1986q1-2009q2, with

four lags).

5.2 Granger causality

A final subject that is important in policy discussions related to the output gap or
economic slack concerns the relationship of slack, in a projection or reduced-form
sense, to other key economic variables such as unemployment and inflation. Indeed,
such correlations are two of the most important reduced-form relationships in em-
pirical macroeconomics (i.e., the unemployment/output gap relationship known as
Okun's law (Okun (1962)) and the inflation/output gap relationship in reduced-form
Phillips curves).

The simplest summary measure of a forecast relationship asks whether a variable
helps predict another after accounting for lags of the variable itself — i.e., whether
a variable Granger causes another (Granger (1969)). Table 5 presents the p-values
associated with Granger causality tests running from each gap measure to the change
in the unemployment rate and core inflation.

All the measures of the output gap show th§ Okun’s law relationship — that is,
lagged values of these measures of the output gap Granger cause changes in the
unemployment rate over the 1986Q1 to 2009Q2 period. This should not be surprising

- deviations of output from long-run levels must be associated with movements in
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labor input, and the lead of hours over unemployment is a well-known regularity.
The Phillips curves relationships are less clear for some of the measures. In par-
ticular, the FRB/US model and CBO estimates do not appear to Granger cause core
inflation; neither does the natural rate measure. In contrast, the Beveridge-Nelson
gap from the EDO model does appear to Granger cause core inflation, at least at the
10 percent statistical significance level. Given that, for example, one of the motiva-
tions for the CBO measure is a Phillips curve motivation (see Congressional Budget
Office (2001, 2002)), the relative success of the DSGE model’s Beveridge-Nelson gap
is a victory.® It also highlights the potential policy information from this type of

DSGE model, as a Phillips curve relation looms large in some policy discussions.®

6 Conclusion

The review of alternative output gap definitions and estimates, both from the EDO
DSGE model and from policy institutions, suggests that care must be taken in defining
concepts in any discussion of economic slack and related policy implications.

Looking back, my analysis suggests four conclusions:

e The EDO model’s estimate of the output gap (according to either a Beveridge-
Nelson or production-function approach) is very similar to gaps from the Con-

gressional Budget Office or the Federal Reserve’s large-scale macro-econometric

#The CBO emphasizes one component of its potential output system as particularly related to
the Phillips curve framework — the CBO estimate of the natural rate of unemployment. As with the
CBO estimate of potential GDP, the CBO natural rate of unemployment is extremely smooth; Kiley
(2010) shows how a simple estimate of the natural rate of unemployment based on an equilibrium
relationship between vacancies and unemployment is more variable and is more closely correlated

with inflation in a Phillips curve framework than the CBO measure.
9Given the New-Keynesian structure of the EDO model, it should be clear that no simple measure

of the output gap has a structural relationship with inflation; rather, it is real marginal cost that
is related to inflation. Of course, output gaps may be correlated with (leads and lags) of marginal

cost, implying some reduced form relationship.
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model (FRB/US) model, but the DSGE model’s estimate of potential growth is
considerably more variable; the latter result stems from the significant degree of
fluctuation in aggregate technology estimated by the DSGE model, a result con-
sistent with the significant role such fluctuations play in model’s descended from

those of the real-business-cycle tradition (from Kydland and Prescott (1982)).

e The flexible-price/natural-rate gaps are highly dependent on modeling assump-
tions, and their use in policy applications or forecasting requires a deep under-
standing of a specific model’s structure. (This result is closely related to the
critique of DSGE models of Chari, Kehoe, and McGrattan (2009), who highlight
the sensitivity of policy applications of such models to controversial modeling
assumptions). In particular, a natural-rate gap does not provide the same type
of guidance to a “Taylor” rule for nominal interest rates as other concepts of
gaps; indeed, the signals from the Beveridge-Nelson gap provide a better sense
of movements in the “natural rate of interest” than do the signals from the

natural rate of output gap.

e “Equilibrium” or trend ezpected growth is highly variable in the flex-price/natural-
rate case, implying that a focus on the current level of such gaps can be mislead-
ing in a policy discussion. In contrast, expected trend growth for the Beveridge-
Nelson concept is exogenous and constant; moreover, all other notions of “trend”

converge to the Beveridge- Nelson trend.

e The DSGE model’s estimate of the Beveridge-Nelson gap is as closely related to
unemployment fluctuations as those from policy institutions (e.g., obeys Okun’s
law) and has more predictive ability for inflation (e.g., has a tighter reduced-

form Phillips curve relationship).

On balance, the results suggest that the ability of a DSGE model like EDO to
capture the trend/cycle decomposition of output that drives much of the discussion of

macroeconomic stabilization policy is quite good - as should be suspected given the
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forecasting performance of such models (e.g., Edge, Kiley, and Laforte (2009)). An
interesting topic for future research involves using the structural model’s implications
for the covariances hetween trend and cycle innovations in order to bridge the dis-
tance between a structural analysis of output gaps such as herein and the time-series

literature of, for example, Morley, Nelson, and Zivot (2003).
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Figure 1: Model Overview
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Figure 2: Beveridge-Nelson Gap
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Figure 3: Produetion-Function Gap
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Figure 4: Natural-Rate Gap
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Figure 5: Natural-Rate of Interest and Beveridge-Nelson Gap
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Figure 7. FRE/US Gap
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Attachments for Response to Question §



Authorized for Public Release by the FOMC Secretariat on September 27, 2013

Confidential (FR)
Class Il FOMC

BOARD OF GOVERNORS OF THE FEDERAL RESERVE SYSTEM

DivISION OF RESEARCH AND STATISTICS

Date: February 13, 2004
To: Chairman Greenspan
From: Jeremy Rudd

Subject: Estimates of Measurement Error in Inflation

You requested the staff’s current estimate of the degree to which published price data
misstate “true” inflation. The attached table summarizes our past and prospective
estimates of inflation measurement error for a number of price indexes.

Our point estimate of prospective overall CPI bias equals 0.9 percentage point per
year, with a subjective confidence interval that ranges from 0.3 to 1.4 percentage points.

This estimate breaks down as follows.

Sources of Measurement Ervor in the Consumer Price Index
(Percentage points per year)

Upper-level substitution 0.3
Lower-level substitution ‘ : 0.05
New outlets 0.05
Weighting' 0.1
Quality change/new items 0.37
Total 0.87

' “Weighting bias” captures the effect of measurement error in the CPI’s expenditure weights.
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In-addition, the attached table provides bias estimates for the core CPIL, the total

and core PCE price indexes, and the GDP price index.!

. Our prospective bias estimate for core CPI inflation is the same as our estimate

for the total CPI (0.9 percentage point).

. By contrast, because upper-level substitution bias and weighting bias are not
present in the PCE price indexes, our estimate of prospective hias in these
inflation measures is 0.4 percentage point lower than our CPI bias estimate, ot
0.5 percentage point. (Note that this assumes that quality-change bias for the
nonmedical components of the nonmarket portion of PCE is zero.)

® We assume that mismeasurement of investment, government spending, and net
export prices contributes 1/4 percentage peoint to total measurement error in GDP
prices; combined with our assumed estitnate of PCE bias, this leaves bias in the

GDP price index at 0.6 percentage point.

. Finally, our estimate of prospective bias in the chained CPI (C-CPI-U)--which is
not shown n the table--equals 0.6 percentage point; this reflects the fact that

upper-level substitution bias should be absent from this index.’

1. Estitnates of core and total CPI bias can vary over history for two reasoris. First, upper-
level substitution bias--which we compute using the difference between published and chained
CPIs--1s not the same in all years. Second, the introduction of varioys methodological
improvements to the index will change our estimate of bias overtime. As the NIPA-based price
indexes use a superlative index number formula and are based on methodologically consistent
CPIs, these sources of variation in measurement error are not present for these measures.

2. Measured quality-change/new-goods bias is-approximately equal for the total and core CPL
hence; our estimate of prospective total bias is the same across the two indexes. However,
because the effects of methedological changes and upper-level substitution bias have differed
over time, the total and core CPI bias estimates are not-always equal over history.

3. We do not show the C-CPI-U in the table because its-official history is limited: Four-quarter
changes in the published chained CPI are only available starting in 2001. (Prior to this date, we
use unpublished chained indexes to estimate upper-level substitution bias.) :
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February 13, 2004
Past and Prospective Estimates of Inflation Bias
(Four-quarter percent changes)

Estimates 1999 2000 2001 2002 2003 2004 2005
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Notes:

1. CPI bias is based on Lebow and Rudd (2003). Estimate ig the sum of contributions from itpper-level
substitution bias, which arises from consumers’ responses to changes in telative prices across the CPI's
item-area strata<{0,3 percentage paint); lower-level substitution bias, which arises from consumers’
responses to price changes within an item-area stratum (0.03 pp); welghting bias, which captures the
effect of measurement error in the CPI's expenditure weights (0.1 pp); new-goods/quality-change bias
(0.37 pp); and outlet bias (0.05 pp). The subjective confidence interval for our current and prospective
CPI bias estimates ranges from-0.3 to 1.4 percentage points.

Time variation in CPI bias reflects changes in the current-methods CPI and estimated changes in
upper-level substitution bias based on the C-CPI-U. Core CPI bias differs from-overall CPl bias because
of differences in upper-level substitution bias and the effect of methodological changes.

2. Upper-level substitution bias and welghting bias are absent from the PCE price index, which tses a
superlative index nurmber formula and NIPA-based expenditure weights. Inaddition, aggregation using
PCE-based weights yields a different estimate of overall new-goods/quality-change bias for PCE prices.

3. Estimate of bias in the GDP price-index is based on the bias estimate for PCE prices, along with
estimates for other GDP components as described i the staff’s 1997 paper on price stability.
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Measurement Error in the Consumer
Price Index: Where Do We Stand?

Davip E. LEBow and JEREMY B. Rupp!

1. Introduction

URING THE 1990s, the accuracy of the
Consumer Price Index came under in-
creased scrutiny, with several analysts judg-
ing that changes in the CPI tended to signif-
icantly overstate the rate of increase in the
cost of living. Most prominently, the Advisory
Commission to Study the Consumer Price
Index estimated in 1996 that the CPI was
then overstating increases in the cost of liv-
ing by about 1.1 percentage points per year,
with a plausible range around this estimate
extending from 0.8 to 1.6 percentage points
per year. Other commonly cited estimates
were of similar magnitude.2
The ramifications of such a bias in the CPI
are numerous. The CPI is the basis of index-
ation arrangements for many public pro-

! Board of Governors of the Federal Reserve System.
We thank Ana Aizcorbe, Ralph Bradley, Rob Cage,
Darrel Cohen, Tim Erickson, Thesia Garner, John
Greenlees, Pat Jackman, David Johnson, Mary Kokoski,
Mary McCarthy, Frank Ptacek, Charles Schultze, Matt
Shapiro, Dan Sichel, Ken Stewart, David Stockton,
Sandy Struckmeyer, Roger Von Haefen, Karl Whelan,
and David Wilcox for he%pful comments and discussions,
and the Bureau of Labor Statistics for providing unpub-
lished data. We also thank John McMillan and three
anonymous referces for numerous useful suggestions.
The analysis and conclusions set forth are those of the au-
thors and do not indicate concurrence by other members
of the staff, by the Board of Governors, or by the Federal
Reserve Banks. Because the authors are U.S. govern-
ment employees, this work is in the public domain.

2 David Lebow, John Roberts, and David Stockton
(1994) computed bias estimates that ranged from 0.4 to

grams, including Social Security, for income
tax brackets, for the U.S. Treasury’s inflation-
indexed government debt, and for many pri-
vate labor contracts. Furthermore, because
the CPI is an important input into the con-
struction of data on real output and produc-
tivity, overstatement of price increases leads
directly to an understatement of measured
real output and productivity growth. Finally,
inflation as measured by the CPI (or by
other price measures that take the CPI as an
input) influences the formulation of govern-
ment policy, including monetary policy.

This paper derives a new estimate of CPI
bias, one that differs from earlier estimates
for several reasons. First, the Bureau of
Labor Statistics (BLS) has made a number
of improvements to its procedures in recent
years; according to a recent General
Accounting Office report (2000), these
changes led the members of the Advisory
Commission by 1999 to revise down their es-
timates of bias by about 0.3 percentage point
per year. Second, we incorporate new re-
search that has become available since the
time of the earlier studies. Third, in areas
where no new research is available, we
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1.5 percentage points per year. Matthew Shapiro and
David Wilcox (1996) estimated a midpoint of 1 per-
centage point per year, with an 80 percent confidence
boun§ ofP0.6 to 1.5 percentage points. Of course, these
studies were informed by each other, so they are not
truly independent estimates.
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sometimes apply different judgment than
earlier researchers regarding the interpreta-
tion of existing information. Finally, we
identify and quantify a previously unrecog-
nized source of bias, which we label “weight-
ing bias”; specifically, we argue that the
CPI's weights, which are derived from ex-
penditure estimates from the consumer ex-
penditure survey, may be inaccurate in a
manner that systematically overstates the
true rate of change in the cost of living.
Table 1 summarizes our estimates of the
various sources of bias and compares them
with previous estimates. We conclude that
the CPIis currently and prospectively over-
stating the true rate of change in the cost of
living by about 0.9 percentage point per
year, with a confidence interval for our esti-
mate ranging from 0.3 to 1.4 percentage
points. As with previous studies, we judge
the largest single source of bias to be the
CPI’s inadequate accounting for quality im-
provements and the introduction of new
items—the component of bias whose mag-
nitude is most uncertain. However, this is
also the component of bias for which our
estimates differ most notably from earlier
estimates.3 At the same time, we find a
larger estimate of upper-level substitution
bias than earlier studies, based on new evi-
dence that the magnitude of this bias in-

3 Other studies have attempted to shed light on CPI
measurement questions using different metTlodologies
than those employed here. Mark Bils and Peter
Klenow (2000) use cross-sectional evidence on durable
goods spending to predict which items will display
rapid quality change over time; on the assumption that
quality-adjusted price increases should not be espe-
cially {arge for these goods, they estimate that the CPI
overstated price increases for durable goods by 2.2 per-
centage points per year between 1980 and 1996.
William Nordhaus (1998) and Alan Krueger and Aaron
Siskind (1998) used data on households’ perceptions of
improvement in living standards to assess the accuracy
of the CPI, each coming to different conclusions re-
gardinfg the CPI's accuracy in capturing changes in the
cost of living, Finally, Bruce Hamilton (2001} argues
that observed changes in the budget share of food are
consistent with rea%—income mismeasurement {that is,
CPI bias) of slightly less than 1 percentage point per
year from 1980 to 1991.

creased in the late 1990s. We emphasize
that our estimates are intended to be aver-
ages, even though for some categories of
bias (specifically, upper-level substitution
bias and weighting bias) sufficient informa-
tion is available to generate bias estimates
annually.

Although many of our estimates entail a
high degree of judgment, we do not take the
lack of hard evidence as an argument for
entirely eschewing the exercise of con-
structing a quantitative estimate of bias in
the CPI. Public policy decisions require tak-
ing a stand, implicitly if not explicitly, on the
accuracy of the CPJ, and we think it prefer-
able that such decisions be made con-
sciously, informed by an examination of the
evidence that is as systematic and thorough
as possible. Certainly, though, we do not
want to convey a false sense of precision
about our calculations, and we try to be
clear about the amount of evidence—in
many cases extremely thin—that supports
our estimates.

There are several important conceptual
issues that we do not discuss in this paper,
and which, therefore, we implicitly treat as
being handled appropriately in the CPIL
Many of these issues are examined in detail
in a recent study by the National Research
Council (2002). Most important, we follow
the BLS in taking the CPI’s objective to be
the measurement of the cost of living in a
single period, holding constant nonmarket
factors such as government-provided goods
and services, crime, and environmental
quality. That this is an appropriate objective
for the CPI commands widespread but not
universal assent (see the discussions in Jack
Triplett 2001, John Greenlees 2001la, and
Angus Deaton 1998, as well as in chapter 2
of the National Research Council’s report).
Similarly, we do not discuss whether the
CPT’s scope should be broadened from its
existing domain of out-of-pocket expendi-
tures made by consumers to include, for ex-
ample, the portion of medical expenditures
paid by businesses or governments. Nor do
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TABLE 1
EsTiMaTES oF CPI Bias
(PERCENTAGE POINTS PER YEAR)

Advisory
Commission
Category of Bias Lebow-
Roberts- Shapiro- GAO
Stockton Wilcox Report update
(1994)" (1996)2 (1996)° (1999)*  This paper®
Upper-level 1-2 2 15 1 3
substitution (.0-.4) (.15-55)
Lower-level 3-4 .25 25 .05 05
substitution (.0-.5) (-.15-.25)
New outlets 0-1 | 1 1 05
(.0-.2) (.0-.20)
Weighting — — — — 1
(-.05-.25)
Quality change 0-3 25
(05 -5) | 6 55 37
New items 0-5 2 (-.08-.82)
(0-.4)
Total bias 4-1.5 1.0 1.1 .8 .87
(.6-1.5) (.8-1.6) (.3~1.4)

1. Lebow, Roberts, and Stockton did not specify a point estimate. Implicitly, one may consider the midpoint of
their ranges to be their point estimates, with the possible exception of new items bias, for which 0.5 percent was

called “surely an upper limit on this effect.”

2. Ninety percent confidence intervals are in parentheses, with the exception of the total bias, whicli is an eighty

percent confidence interval.
3. Range on total bias is in parentheses.

4. Total bias is the mean of the Advisory Commission members” estimates. Figures for the categories of bias are

approximate.
5. Confidence intervals are in parentheses.

we examine the CPI’s use of “plutocratic”
(rather than “democratic”) expenditure
weighting, whereby the CPI assigns equal
weight to each dollar of outlay and thus
weights the budget shares of high-income
households higher than those of low-
income households (see National Research
Council 2002, and Deaton 1998). Although

we think that these issues are both impor-
tant and debatable, we view the choices em-
bodied in the CPI as being reasonable
enough that we are not comfortable assign-
ing the term “bias” to any difference be-
tween the existing CPI and an alternative
measure that makes different choices about
these issues.
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The remainder of this introduction sum-
marizes our findings on each type of bias,
and the five sections that follow consider
these sources of bias in detail (with section
6, which covers quality-change and new-
items bias, constituting the bulk of the pa-
per). Section 7 discusses our aggregation of
each type of bias to obtain a confidence in-
terval around our overall bias estimate, and
section 8 concludes with some suggestions
for further improvements to the CPI and
further directions for research into price
measurement.

Upper-Level Substitution Bias. Because
the CPI is a fixed-weight Laspeyres index,
it is subject to substitution bias—that is, it
tends to overstate increases in the “true”
cost of living because it ignores the substi-
tutions that consumers make in response to
changes in relative prices. Estimates of the
magnitude of the bias from ignoring substi-
tution across the CPI's roughly 8,000 item-
area strata—upper-level substitution bias—
are typically made by comparing the CPI
with an alternative measure that does take
substitution into account. Such estimates
used to center around only 0.1 to 0.2 per-
centage point per year, but new evidence
suggests that this bias increased dramati-
cally in the late 1990s (table 2). Going for-
ward, we estimate that this bias is most
likely to be around 0.3 percentage point per
year, and our confidence range is skewed
UP\VaI‘dS.

Lower-Level Substitution Bias. A similar
substitution bias can occur within the item-
area strata, and bias from failing to capture
such substitution—lower-level substitution
bias—had previously been estimated to be
larger than upper-level substitution bias.
However, since 1999 the CPI has utilized
within most of its strata a geometric means
aggregation formula that does assume a cer-
tain degree of substitution. Thus, our esti-
mate of lower-level substitution bias is
smaller than that from studies made prior to
1999, and centers at just 0.05 percentage
point per year. But the degree of within-

stratum substitution cannot be measured di-
rectly, and not much evidence is available to
support this estimate.

New-Outlet Bias. When new retail outlets
are rotated into the CPI sample, the BLS
implicitly assumes that any difference in
price between the old and new outlets is
fully explained by differences in quality.
However, the fact that the existence of these
new outlets reflects shifts in buying patterns
suggests that this is not so. Thus, the CPI
likely fails to capture the quality-adjusted
declines in price that occur as buying pat-
terns change. We put the magnitude of this
bias at 0.05 percentage point per year, based
on only sketchy evidence because we have to
rely on a single study of food and gasoline
prices in the late 1980s.

Weighting Bias. The weights in the CPI
are derived from the BLS’s consumer ex-
penditure survey and may be measured in-
accurately, thereby leading to a “weighting
bias” in the CPI—a topic that has not been
addressed previously in the literature. The
sign of such a weighting bias is not clear a
priori; it depends on whether items with
weights that are too large happen to dis-
play above- or below-average price in-
creases. We argue that consumer expendi-
tures as measured in the NIPAs may be
more accurate than those used in the CPI;
based on those data, we estimate that
weighting bias pushed up the rate of
change of the CPI by 0.1 percentage point
per year on average from 1987 through
1997 and by about 0.2 percentage point
from 1988 through 2001 (table 4). Going
forward, we put our point estimate of bias
at 0.1 percentage point per year.

Quality-Change and New-Items Bias. The
final source of bias in the CPI arises because
it is difficult to measure the effect on welfare
of changes in the quality of existing items or
from the introduction of new items. This is
easily the most controversial area of CPI
measurement, both because this component
of bias is often viewed as being large and be-
cause our knowledge is so incomplete that
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any such estimates must involve a large sub-
jective component. Estimating the magni-
tude of this bias requires detailed judgments
about each category of prices in the index;
our own judgments are based on a compre-
hensive review of the available literature on
price measurement. In several instances,
updated BLS procedures, new research, or
differing judgment led us to make a smaller
bias estimate than was chosen by the
Advisory Commission—the only study to
have considered the topic in as much detail
as we do here. In particular, our estimates of
the bias arising from incomplete quality ad-
justment of transportation, apparel, and
computers and other electronic equipment
are smaller than the Advisory Commission’s
estimates (table 5). In all, we judge quality-
change and new-items bias to center a little
below 0.4 percentage point per year. We
place a substantial confidence bound around
this figure; this reflects our assessment that
we have at least a moderate degree of hard
evidence on the extent of quality-change
bias for items comprising less than 10 per-
cent of the CPI. For about 40 percent of the
CPI, we have a small or inadequate degree
of evidence, and for more than half of the
CPI our estimates are almost entirely sub-
jective (table 6).

2. Upper-Level Substitution Bias

Because the CPI is a fixed-weight
Laspeyres index, it is subject to substitution
bias—that is, it tends to overstate increases
in the cost of living because it ignores the
substitutions that consumers make in re-
sponse to changes in relative prices. In the
CPI’s context, the term “upper-level” substi-
tution bias refers to substitution across the
CPT’s roughly 8000 item-area strata; the abil-
ity of the CPI to capture substitution among
the specific items within these strata—
“lower-level” substitution—is discussed be-
low. (Examples of item-area strata are un-
cooked ground beef in Dallas-Fort Worth
and hospital services in Atlanta.) Estimates

of upper-leve] substitution bias have been
reported in a number of studies that com-
pare a Laspeyres CPI with an alternative
CPI based on a so-called superlative aggre-
gation formula, which does take substitution
into account. Until recently, these studies
gave a fairly narrow range of bias estimates
that were relatively uncontroversial. The
most complete such study (Robert Cage and
Patrick Jackman 1999) examined data
through 1997, and yielded an estimated bias
averaging 0.16 percentage point per year
from 1987 to 1997.4

In August 2002, BLS began to publish a
superlative version of the CPI (which they
call the “chained” CPI, or C-CPI-U). The
C-CPI-U begins in 2000, but BLS also
made available retrospective estimates that
extend back to 1990. From 1990 to 1997, in-
creases in this historical version of the
chained CPI averaged 0.26 percentage
point per year less than the rate of change
of a comparable Laspeyres index—a some-
what larger difference than was found in the
Cage and Jackman study (Bureau of Labor
Statistics 2002). More recently, however,
this difference widened greatly, with the
chained CPI increasing 0.5 percentage

4 This figure is obtained from the standard practice
of comparing a “chained” superlative index—one that
updates the expenditure weights annually—with a
fixed-base Laspeyres index. There are two reasons why
one might want to question this 1‘;ractice. First, Ralph
Bradley (2001a) argues that small-sample effects lead
to an upward bias in the Laspeyres index; if so, some of
the difference between the Laspeyres and superlative
indexes-—while still a genuine source of bias in the
CPI—should properly %)e attributed to finite-sample
effects rather than to substitution bias per se. Second,
this practice may not lead to a preciseg/ correct mea-
sure of upper-level substitution bias because the
chained superlative index is associated with different
reference indifference curves in each period, while the
Laspeyres index is associated with the initial period’s
utility level; it is not known how to construct a point es-
timate of upper-level substitution bias that deals ade-
quately with this problem. (Laura Blow and lan
Crawford 2001 devefop amethod of estimating a range
of values for this component of bias; however, as their
study covers the UK. retail price index, its results are
not directly applicable here.)
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TABLE 2
ESTIMATES OF UPPER-LEVEL SUBSTITUTION B1as!
{(PERCENTAGE POINTS PER YEAR)
Cage and Chained CPI3
Jackman (1999)2
Published Adjusted Published Adjusted

1988 14 .10
1989 19 15
1990 . 15 | 1 1 07
1991 .16 12 13 .09
1992 .09 .05 44 40
1993 13 .09 .25 21
1994 .09 .05 22 18
1995 ) 14 .10 .16 12
1996 18 14 .36 32
1997 .30 T .26 42 .38
1998 .43 39
1999 49 45
2000 .70 .66
1987-1997 .16 12
1990-1997 . .16 12 .26 22
1998-2000 .54 .50

1. All figures are based on the percent change in a Laspeyres index less the percent change in a chained super-
lative index. Adjusted figures are reduced by 0.04 percentage point as described in text to reflect Greenlees

(2001b).

2. Figures are based on annual-average data. Laspeyres index is based on 1987 consumer expenditure survey

(CEX) weights.

3. Figures are based on December-to-December changes. For 1990 to 1999, an experimental version of the
chained CPY is compared with a Laspeyres index based on biennially updated CEX weights. For 2000, the
published chained CPI is compared with a biennially weighted CP1. See Bureau of Labor Statistics {2002).

point less than a biennially chained
Laspeyres index in 1999 and 0.7 percentage
point less in 2000.° (Data in hand at the

5In January of 2002, the BLS beEan to update the
CPT's weights and shift forward its base period every
two years; this is much more frequent than the previous
procedure of updating the weights at the time of major
revisions (approximately once every ten years). To pro-
vide the 1nlf) rmation relevant for judging upper-level
substitution bias going forward, all figures discussed
here compare the chained CPI to a biennially weighted

time of this writing show a diminishing gap
after 2000, though these data are prelimi-
nary and subject to revision.) These figures,
which are presented in table 2, stand in
striking contrast to earlier estimates and in-
dicate that upper-level substitution bias in

version of the CPI, rather than to the official CPI. (In
2000, the official CPI used weights based on 1993-95
expenditures and increased 0.1 percentage point more
than the biennially weighted alternative index.)
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the CPI rose dramatically in the late 1990s.°
It is difficult to understand why this substi-
tution bias should have increased so much,
though BLS found that the variance of rela-
tive price changes has also increased no-
tably from the mid-1990s through 2000, and
this might have led to greater substitution.
Two issues must be addressed before we
can use these calculations to form a judg-
ment about the likely prospective magnitude
of upper-level substitution bias. First,
Greenlees (2001b) has argued that these es-
timates of substitution bias are slightly too
large as a result of random sampling error in
the underlying price data; he shows that in-
creases in superlative indexes are biased
downward when such sampling error is pres-
ent. Intuitively, one can think of a superla-
tive index as measuring substitution by de-
termining how expenditure shares change in
response to changes in relative prices; ran-
dom error in the prices biases the estimated
elasticity of substitution toward unity in
much the same way that a regression coeffi-
cient is biased toward zero by an errors-
in-variables problem. Greenlees proposes
correcting for this problem with a composite
estimation procedure that mitigates the ef-
fect of the error by averaging the item-area
price data with national-level item indexes.
This procedure reduces his estimate of
upper-level substitution bias (which he com-
puted over the period 1987 to 1995) from
0.12 percentage point to 0.08 percentage
point per year. Without evidence that this
sampling error has become larger since

5 Given that many categories of goods are character-
ized by persistent cﬁanges in relative prices (for exam-
ple, durable goods versus services), one might expect
the degree of substitution bias to increase as one moves
further from the base period. However, by using a bi-
ennially weighted CPI, the calculations in table 2 en-
sure that the most recent years are not further from the
base period than are the earlier years; moreover, there
is little evidence that upper-level substitution bias in
the CPI tends to change in this manner (see Greenlees
1998). By contrast, substitution bias in a fixed-weight
price index for personal consumption expenditures in-
creases notably as one moves further away from the
base period.

1995, we see no reason to think that this er-
ror can account for the widening gap evi-
denced by the chained CPI data. Therefore,
the “adjusted” columns of table 2 apply the
same 0.04 percentage point reduction to the
Cage-Jackman and C-CPI-U estimates of
upper-level substitution bias in all years.
Second, we shall argue below in section 5
that an alternative set of weights that we
construct using personal consumption ex-
penditure (PCE) data from the national ac-
counts may be more accurate than the CPI’s
weights, which are derived from the con-
sumer expenditure survey (CEX). As we
show in appendix B, this implies that, to
avoid double-counting, one ‘ideally should
calculate substitution bias using these alter-
native PCE-based weights rather than the
CPI weights used in the studies we cited
above. We experimented with such a calcu-
lation; however, because we were unable to
perform the calculation at a sufficiently de-
tailed level, our estimates at best provide a
lower bound for the magnitude of upper-
level substitution bias.” That said, even these
lower-bound estimates confirmed both the
general uptrend in substitution bias in the
late 1990s and its decline after 2000. Thus,
we are left with assuming that the use of
PCE weights would not materially change
the bias estimates presented in table 2.
Given that the results based on the
C-CPI-U are so strikingly different from the
results of previous studies, and given that
the C-CPI-U has only very recently come
into existence, we find it difficult to make a

7 These estimates, which are available from the au-
thors upon request, should be interpreted as a lower-
bound estimate of substitution bias for two reasons.
First, and most importantly, we were able to perform
the calculation only for a fairly aggregated 24-item de-
composition of the CPI; this calculation therefore
misses much of the substitution that occurs among
more detailed expenditure categories. In addition, the
PCE-based weights exist only at the national level; al-
though the larger sample sizes in the national-level data
obviate the sampling-error problem discussed above,
the absence of detail on expenditure changes in re-
sponse to regional relative price changes leaves some
substitution behavior unmeasured.
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reasonable judgment about the likely magni-
tude of upper-level substitution bias going
forward. In part because of preliminary indi-
cations that the bias has diminished after
2000, we certainly do not want to assume
that some of the larger figures in table 2 are
likely to persist, on average, going forward.
But neither would we want to completely
discount the recent data and assume that
this bias will fully retreat to its early 1990s
levels. We therefore put our point estimate
of upper-level substitution bias at 0.3 per-
centage point per year, and we convey our
uncertainty about this estimate by assuming
a confidence interval that ranges from 0.15
to 0.55 percentage point. Note that this in-
terval is skewed upwards.

3. Lower-Level Substitution Bias

Substitution occurs within the CPI item-
area strata as well, but in this case the expen-
diture data are not available (even with a lag)
to measure the degree of substitution.
Accordingly, the magnitude of lower-level
substitution bias is known with much less
certainty than is the case for upper-level
substitution bias. The Advisory Commission
and other analysts have generally estimated
lower-level substitution bias as the differ-
ence between the published CPI (which
originally used a modified Laspeyres weight-
ing within strata) and an alternative that em-
ploys geometric means within strata. Unlike
the Laspeyres formula, which assumes a
zero elasticity of substitution, the geometric-
means formula assumes a unit elasticity.
(Actually, Robert McClelland and Marshall
Reinsdort 1999 demonstrate that in small
samples the geometric means index in effect
assumes an elasticity slightly less than
unity.)8 This calculation was the basis for the

81n particular, under certain assumptions, if all items
in a sample of size » have equal weigEt, the geometric
means index is an exact cost of living index for a CES
utility function with an elasticity of substitution equal
to 1-1/n. Hence, if elasticities of substitution were truly
equal to unity, the geometric means indexes would be

Advisory Commission’s estimate that lower-
level substitution bias raised measured CPI
inflation by 0.25 percentage point per year.

The BLS moved in January 1999 to em-
ploy the geometric-means aggregation for-
mula within a majority of the CPI’s item-
area strata. The BLS retained the Laspeyres
formula in strata for which an elasticity of
zero was deemed more likely, including
renter- and owner-occupied housing, public
utilities, and most medical-care services; in
all, geometric-means aggregation was used
for items that constitute roughly three-fifths
the weight of the CPI. BLS estimated this
revision to have reduced the rate of increase
in the CPI by about 0.2 percentage point per
year on average; this is a bit smaller than
their previous estimate of 0.25 percentage
point, which was based on a calculation that
used the geometric-means formula within
all of the CPIs strata.

Has the BLS’s move toward using geo-
metric means eliminated lower-level substi-
tution bias? The answer depends on
whether the true elasticities of substitution
within strata tend to be larger or smaller
than the BLS assumptions of (slightly less
than) one for the geometric-means strata
and zero for the Laspeyres strata. As noted
above, there exists little evidence on this
question. Shapiro and Wilcox (1997) found
that the estimated amount of upper-level
substitution bias is consistent with a cross-
stratum elasticity of 0.7, and this might be
taken as a lower bound on the typical elastic-
ity among the comparatively homogeneous
items within strata (although examples cer-
tainly can be found of heterogenous strata,
such as prescription drugs, for which the
BLS did decide to adopt geometric means).
And, Gerard Tellis (1988) analyzed the re-
sults from a large number of papers in the
marketing literature that estimate cross-
brand elasticities and found a mean elasticity

biased 1;Fward in small samples. McClelland and
Reinsdo report that the average item-area stratum in
the CPI includes only nine price quotes per month.
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(after adjusting for certain biases in the re-
sults) of 2.5. Because the items considered
in Tellis’s study are more homogenous than
most of the CPI strata, this estimate proba-
bly represents an upper bound on the typical
within-stratum elasticity. Similarly, the
growing number of studies based on scanner
data are of limited use because these studies
typically consider products that are more
homogeneous than the strata in which they
are found.’

Although we have very httle to go on, our
sense is that typical elasticities within the
geometric-means strata are probably a little
larger than unity. Accordingly, because the
geometric-means formula in small samples
is consistent with an elasticity slightly less
than unity, we suspect that a small amount of
lower-level substitution bias remains in the
CPI. We therefore pencil in a relatively
small number—0.05 percentage point—to
convey our suspicions. Our subjective confi-
dence interval around this estimate is sym-
metric and ranges from —0.15 to 0.25 per-
centage point per year.

4. New-Outlet Bias

A third potential source of bias in the CPI
involves the rotation of retail outlets into and
out of the CPI sample. At the time of rota-
tion, any difference in price between items

% For example, Bradley et al. (1997) study scanner
data on milk, canned tuna, ketchup, and toilet tissue.
Only the first is itself a CPI item stratum, and further-
more, the authors do not examine these items inde-
pendently but combine them all into a single measure.
Thus, it is hard to interpret their result that a geomet-
ric-means index overstates increases in the cost of liv-
ing as measured by a superlative index (though by less
than a Laspeyres index). Reinsdor{’s (1999) study of
coffee prices and William Hawkes and Frank
Piotrowski’s (2002) study of ice cream products are
somewhat more relevant, because these are both item
strata in the CPL Reinsdorf finds high substitutability
within roasted coffee and within instant coffee, but low
substitutability between those two categories; overall,
he finds that the geometric-means index rises slightly
faster than a superlative index for this stratum.
Similarly, Hawkes and Piotrowski find that a geomet-
ric-means index for ice cream products rises slightly
faster than a superlative index.

in an old outlet and items in a new outlet is
implicitly assumed to reflect a difference in
quality (broadly construed to include not
just the quality of the product itself, but also
the convenience of the outlet, the helpful-
ness of the service, and so on). This is an ex-
treme assumption inasmuch as the rotation
of outlets in the CPI reflects shifts in house-
holds’ buying patterns. The very fact that
buying patterns change suggests that people
believe quality-adjusted prices to be lower at -
the new outlets; if so, then the CPI fails to
capture these quality-adjusted declines in
pnce 9 (One exception would be if the price
at the old outlet is reduced to match the
lower quality-adjusted price at the new out-
let; the CPI would correctly capture the
price decline in this case. See Shapiro and
Wilcox 1996 for a careful discussion of this
and other possible scenarios.)!!

There are no solid estimates of new-outlet
bias. All estimates to date are based on
Reinsdorf’s (1993) study that compares the
prices of certain food items and gasoline in
incoming and outgoing outlets between
1987 and 1989. He found that prices were
lower on average at incoming outlets by an
amount that translated to a difference of
about 0.25 percentage point per year. Thus,
the bias for these items would be between
zero and 0.25 percentage point per year, de-
pending on the degree to which the lower
prices reflect lower quality. Lebow, Roberts,

10 A related issue involves the speed with which new
outlets are brought into the CPL In particular, “e-com-
merce” internet sites are sufficiently different from tra-
ditional brick-and-mortar outlets that their introduc-
tion into the CPI may be occurring with a longer lag
than usual. Of course, as with any new outlet, price dif-
ferences between existing outlets and new internet-
based outlets are ascribed to quality differences by
BLS. (In addition, to the extent that the rise of e-com-
merce has led to a slower rise in quality-adjusted
prices, new outlet bias may have picked up in recent
yeas. We discuss the internet more generally below.)

1 New-outlet bias provides an important example of
how the fact that consumers face a distribution of
prices for each good they consume can affect the con-
struction of a price index. As Robert Pollak (1998) has
discussed, this is a relatively neglected aspect of index-
number theory.
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and Stockton (1994) judged that new-outlet
bias would be relevant for about 40 percent
of the CPI, and applied Reinsdorf’s 0.25
percentage point figure to yield a bias of be-
tween zero and 0.1 percentage point per
year for the overall CPI. The Advisory
Commission picked the upper end of the
range and assumed a new-outlet bias of 0.1
percentage point, and Shapiro and Wilcox
(1996) also judged the mean bias to be 0.1
percentage point (though the mode of their
subjective distribution was around 0.05 per-
centage point).

Because no new information has come to
bear on this question, our judgment is that
the midpoint of the original Lebow, Roberts,
and Stockton range is reasonable, and we
put our point estimate of new-outlet bias at
0.05 percentage point per year. We are fairly
uncertain about this estimate, but we also
view the bias as unlikely to be negative; ac-
cordingly, we specify our subjective distribu-
tion as being skewed to the right, with a con-
fidence interval ranging from zero to 0.20
percentage point per year.

5. Weighting Bias

The weights in the CPI are derived from
the BLS’s consumer expenditure survey
(CEX). If these weights are measured inac-
curately, then the CPI could suffer from a
“weighting bias”—a possibility that has not,
to our knowledge, been addressed by previ-
ous studies. In contrast to the substitution
biases discussed above, there is no a priori
presumption as to the sign of this bias; it de-
pends on whether items with weights that
are too large happen to display above- or
below- average price increases. We present
evidence that weighting bias tends to push
up the rate of change of the CP1.

We assess the accuracy of the CEX-based
weights that underlie the CPI by comparing
them with an alternative set of weights for
personal consumption expenditures (PCE)
from the national income and product ac-
counts. Neither measure of weights is per-
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fect, but we see advantages to the PCE data
on balance. In benchmark years, the PCE
data are derived in large part from busi-
nesses’ responses to the economic censuses,
which provide a reasonably comprehensive
record of expenditures. The main difficulty
with the PCE data in this context lies in the
need to subtract the purchases of businesses
and governments from total expenditure
data in order to obtain spending by house-
holds and nonprofit institutions. In the
Census of Retail Trade, for example, esti-
mates of expenditures by class of customer
are available for each establishment on aver-
age, but not by the specific line of merchan-
dise sold.

In contrast to the PCE data, the CEX re-
lies in large part on respondents” memory of
their own expenditures as well as their
knowledge about the expenditures of other
household members, and these may be sus-
pect in many cases. The CEX also relies on
respondents’ willingness to report expendi-
tures that may be viewed as private, such as
purchases of alcohol or tobacco.!2 Moreover,
for the rental value of owner-occupied hous-
ing—an extremely important category owing
to its large weight—the CEX estimates are
based on homeowners” estimates of what
their homes would rent for (see Bureau of
Labor Statistics 1983), and these estimates
may be quite inaccurate. (In the PCE data,
the equivalent estimates are imputed by ap-
plying rent-to-value ratios for tenant-occupied
units to the stock of owner-occupied hous-
ing. See U.S. Department of Commerce
1990.) Finally, the CEX survey’s aggregate
expenditures may be affected by the survey’s
relatively small size (though its sample size

12 The probable underreporting of alcohol and to-
bacco expenditures in the CEX appears to have been
first noted by Hendrik Houthakker and Lester Taylor
(1970, p. 252). More recently, Raymond Gieseman
(1987) discusses this problem, and also cites evidence
of recall bias in the CEX. (These types of mismeasure-
ment are not unique to the CEX; see Deaton 1997, pp.
94928 for a discussion of recall bias and the underre-
porting of such purchases in other countries” household
expenditure surveys.)
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has increased recently), by small response
rates from very-high-income households
(John Sabelhaus 1998), or by sample attri-
tion (Triplett 1997). The National Research
Council (2002) and Triplett (1997) provide
additional discussions of the advantages and
disadvantages of these two expenditure
measures.

To construct weights based on the PCE
data that are comparable to the CPI, how-
ever, several adjustments must be made.
(Details of these adjustments are given in
appendix A.) Most importantly, the CPI is
intended to cover only out-of-pocket expen-
ditures by households, whereas PCE is con-
siderably broader in scope, representing all
goods and services purchased by both indi-
viduals and. the nonprofit institutions that
serve them. For example, PCE includes all
expenditures on medical care whether paid
for by households, employers, or govern-
ments, whereas the CPI only covers the por-
tion of expenditures paid by households out
of their own pockets. In all, roughly one-
quarter of PCE consists of expenditures that
are outside the scope of the CPI. Thus, we
adjust the PCE data to cover approximately
the same scope as the CPI by removing
these out-of-scope expenditures. We also
adjust for differences in the definitions of a
few specific expenditure categories and for
the fact that the CPI covers urban house-
holds onlv. Although the conceptual differ-
ences between PCE and the expenditures
that underlie the CPI weights are important
and these adjustments cannot be made per-
fectly, we believe that our adjustments cap-
ture the most important factors that are
needed in order to make the PCE data
roughly comparable to the expenditure data
used in the CPI.

After making these adjustments, we use
the resulting modified PCE data to con-
struct an alternative set of relative impor-
tance weights (using procedures that are
also described in appendix A). Table 3
shows the December 1997 relative impor-
tance weights for a 24-item decomposition

of the CPI along with alternative, PCE-
based weights. The differences between the
two sets of weights are substantial, and the
pattern of differences largely corresponds
to our expectations given the potential
problems in the CEX that we discussed
above.'3 Specifically, the CPI weights are
smaller for many items like apparel, audio
and video equipment, and broad categories
of other nondurable goods, where a house-
hold head (the usual respondent) may be
least knowledgeable about the expenditures
of other members of the household.
Conversely, the CPI weights are larger for
tenants’ rent, utilities, and motor vehicles,
where a household head is probably more
knowledgeable about the overall house-
hold’s outlays and where we would there-
fore expect the relative weight to be
boosted by the undercounting of other ex-
penditures. The CPI weights also are no-
tably larger for owners’ equivalent rent,
which also is boosted by the undercounting
of other expenditures; in addition, the CEX
survey’s expenditures on owners’ equivalent
rent may be inaccurate because they are
based on homeowners’ estimates of how
much their homes would rent for (though
the direction of any such mismeasurement
is not clear a priori). One component that
goes counter to our hypothesis, however, is
other durable goods, where we might also
have expected the respondent to be rela-
tively knowledgeable about overall house-
hold expenditure; despite this, the CPI
weight is smaller. Finally, the CPI weights
are smaller for tobacco and especially for al-
cohol, where respondents may be reluctant
to report their expenditures accurately.

To investigate the importance of these dif-
ferences in expenditure weights, table 4 re-
ports the rate of increase for an alternative
aggregation of the CPI that replaces the
CEX weights with the PCE-based weights

13 gee E. Raphael Branch (1994) and Gieseman
(1987) for related comparisons of PCE and CEX ex-
penditures.
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TABLE 3
WEIGHTS IN THE, CPI aAxD PCE (CPI scopE)

Relative importance weights,

Dec. 1997 Difference Ratio
CP1 PCE-based
Nondurable goods
Meats, poultry, fish, eggs 2.6 2.4 0.2 1.08
Fruits and vegetables 14 1.3 0.1 1.04
Other food at home 5.6 6.7 -1.0 0.84
Food away from home 5.7 6.6 -09 0.86
Motor fuel 3.0 2.8 0.2 1.08
Heating oil 0.3 0.3 0.0 0.93
Apparel 4.9 7.2 -2.2 0.69
Tobacco 0.9 12 -0.3 0.73
Alcoholic beverages 1.0 2.5 -15 0.39
Medical commodities ' 12 0.7 0.5 1.67
Other nondurables 44 6.8 —2.4 0.65
Durable goods
Motor vehicles 7.9 5.6 2.3 1.40
Computers 0.2 0.2 0.0 1.02
Audio/video equipment 0.9 12 0.3 0.76
Other durables 3.4 5.1 -1.7 0.66
Services
Natural gas 11 09 02 1.22
Electricity 2.6 2.0 0.6 1.30
Owners’ equivalent rent 20.2 148 54 1.37
Tenants’ rent 6.9 5.4 15 1.28
Lodging away from home 2.3 0.8 15 2.77
Medical services 44 58 -14 0.76
Tuition & school fees 2.4 24 0.0 0.99
Airfares 0.8 12 —0.4 0.68
Other services 157 16.0 -0.2 0.98
Total 100.0 100.0

from table 3. As can be seen, the alternative
index tends to run lower than the published
CPI: The average difference from 1987
through 2001 is about 0.1 percentage point,
and the difference since 1998 averages

nearly 0.2 percentage point. Much of this
gap can be attributed to the substantially
smaller weight of shelter in the PCE-based
index than in the CPI, which, combined
with the above-average increase in the
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TABLE 4
ALTERNATIVE CPI UsinGg PCE-BASED WEIGHTS
(PERCENT CHANGE OVER PERIOD INDICATED, ANNUAL RATE)

Memo: Using 1987 Expenditures

Alternative
Published CPI (PCE- Difference Difference
CPI (CEX based (percentage CEX PCE-based (percentage
weights) weights) points) Weights1 weights points)
1988 4.14 3.99 15 3.98 3.91 .07
1989 4.82 482 ~01 464 4.68 -4
1990 5.40 5.38 .02 5.11 5.23 -.12
1991 421 4,15 .06 3.95 4.06 -11
1992 3.01 2.90 11 2.83 2.89 -.06
1993 2.99 2.86 14 2.80. 2.81 -01
1994 2.56 2.44 12 2.57 2.44 13
1995 2.83 2.62 22 2.75 2.58 17
1996 2.95 2.85 10 2.85 277 .08
1997 2.29 2.24 .05 217 2.16 .01
1987-1997 3.52 3.42 10 3.36 3.35 01
1998 1.56 1.43 12
1999 2.21 2.11 10
2000 3.36 3.13 24
2001 2.85 2.60 25
1997-2001 2.49 2.31 18
1987-2001 3.22 3.10 12

! From Cage and Jackman (1999), Table A.1.

prices of that component, leads to a smaller
increase in the alternative index.

Does this difference constitute a “bias”
in the CPI? Because the pattern of differ-
ences between the weights corresponds to
what one would have expected given the
known shortcomings of the CEX, we sus-
pect that it does, and we have included it as
one component of our estimate of overall
bias in table 1.

The extent to which this bias should be
expected to persist in the future is a more
complicated question. For reasons that are
not clear, the 1982-84 CEX expenditures

that were used to construct the CPI from
1987 to 1997 tend to generate higher rates
of price increase than do CEX expenditures
from other years (Greenlees 1998; Shapiro
and Wilcox 1997). Hence, our result that the
published CPI rose more rapidly than our
PCE-based alternative through 1997 could
simply be a reflection of that fact. As evi-
dence that this is so, the right panel of table
4 compares the CPI based on 1987 CEX ex-
penditures (from Cage and Jackman 1999)
with a PCE-based alternative that also uses
1987 expenditures. As can be seen, the dif-
ference between increases in these series
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averages close to zero from 1987 to 1997.
Thus, one might have expected the magni-
tude of weighting bias to diminish since
1998, when the 1982-84 CEX weights were
replaced by CEX weights from 1993 to
1995. However, as noted above, the gap be-
tween the published CPI and our PCE-
based alternative increased to average nearly
0.2 percentage point from 1998 through
2001. Putting somewhat greater, but not ex-
clusive, weight on the more recent period,
we assume a weighting bias of 0.1 percent-
age point going forward. We set our confi-
dence interval for weighting bias to range
from —0.05 to 0.25 percentage point per
year; this range is informed by the range of
yearly estimates in table 4, though the un-
certainties in our calculations lead us to as-
sume a confidence interval that is a little
wider than that range.

6. Quality-Change and New-Items Bias

A true cost-of-living index attempts to
measure the expenditure needed to main-
tain a given level of utility. If consumption
goods are changing in quality, or if new
products are being introduced, then con-
sumer utility will change even if the new
items sell for the same price as the items
they replace. A cost-of-living index must
therefore attempt to value these quality
changes‘“ Although the BLS devotes con-
siderable effort to this task (see Greenlees
2000, and Brent Moulton and Karin Moses
1997), it is a daunting one-—Shapiro and
Wilcox (1996) refer to quality change esti-
mation as the “house-to-house combat of
price measurement’—and many analysts
believe that unmeasured quality improve-
ment is a source of significant upward bias in
the CPL.

14 This view is not completely uncontroversial. The
National Research Council (2002) recommended the
CPI not attempt to capture welfare improvement that
results from new goods introduction—partly due to
skepticism of the CPI's objective of measuring the cost
of living, but also due to practical difficulties involved
in making such estimates.

Of the several issues surrounding the
topic of CPI bias, measuring quality change
is easily the most controversial, both be-
cause estimates of quality-change bias are
often large (for example, the Advisory
Commission concluded that unmeasured
quality change accounts for some 0.6 per-
centage point per year of bias in the CPI)
and because estimates of bias frequently in-
volve a large judgmental component and are
inherently highly uncertain.

Our approach to estimating the magni-
tude of bias is the same as that taken by the
Advisory Commission: We review the re-
search on quality-adjustment bias for each
category of expenditure. Although more re-
search is available now than when the
Commission wrote its original report, in
many cases we still are left with little guid-
ance, and our estimates, like previous ones,
are often judgmental. In forming our esti-
mates, we are of course mindful of the fact
that quality change could lead to biases in ei-
ther direction; not all quality change is for
the better, and BLS procedures may over-
compensate as well as undercompensate for
quality improvements that do occur.

Table 5 presents our estimates of quality-
change bias for items in the various expendi-
ture categories of the CPI. Using consumer
expenditures from 1998 as weights, we ob-
tain an overall estimate of quality-change
bias of a little less than 0.4 percentage point
per year; we view this as an estimate of cur-
rent and prospective bias. Owing to the sub-
stantial uncertainty about this estimate, we
place a confidence interval ranging from
—0.1 to 0.8 percentage point around our
point estimate. For reference, table 5 also
presents comparable bias estimates from the
Advisory Commission’s report, which imply
aggregate quality-change bias of about 0.7
percentage point per year. (This is slightly
higher than the Commission’s published es-
timate because we use different weights in
the aggregation.) Our smaller estimate
stems from lower estimates of bias in a num-
ber of categories, especially transportation,
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TABLE 5
ESTIMATES OF QUALITY-CHANGE AND NEW-ITEMS Bl1as v THE CPI, 2001

(PERCENTAGE POINTS PER YEAR)

Adjusted Our estimates Memo: Advisory Commission
PCE
shares, Expenditure catagory Estimated  Cont. to Estimated  Cont. to
1998 bias total bias total
18.13 Food 2 .03 3 .03
116 Fresh fruits and vegetables 0 6
8.16 Other food at home 2 3
6.40 Food away from home 2 3
2.43 Alchohol 2 15
30.33 Housing 1 .04 2 .07
4.90 Tenants’ rent -2 25
14.29 Owners’ equivalent rent .3 25
.78 Lodging away from home -3 25
.88 Insurance, maintenance 0 25
39 Appliances 1.5 3.0
2.14 Housefunishings 3 33
6.95 Fuels and utilities, other housing 0 0
7.48 Apparel .0 .00 1.0 .07
14.36 Transportation .1 01 3 .04
6.10 New and used vehicles 0 59
2.38 - Motor fuel 1 25
1.29 Airfares 5 0
4.59 MYV parts and repair, insurance 0 0
7.52 Medical care 2.3 17 2.8 21
65 Prescription drugs 12 2.0
.35 Nonprescription drugs 5 10
6.53 Medical care services 25 3.0
9.38 Recreation 3 .03 9 .09
45 Televisions 15 4.0
27 Other video equipment 15 4.0
34 Audio equipment 1.5 40
.89 Toys 1.6 2.0
7.42 Other recreation .0 2
5.76 Education and communication 1.0 06 1.8 10
2.33 Education .0 0
2.51 Telephone (incl. cellular) 8 1.5
47 Personal computers & peripherals 4.0 15.0
.10 Personal computer services (internet) 19.0 —
.35 Postage, other info. processing .0 0
7.01 Other goods and services .3 .02 i .05
1.21 Personal care products 8 16
1.22 Personal financial services 1.0 2.0
31 Appare] services 0 1.0
427 Other 0 0
100.00 Total 37 .69
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TABLE 6
QuaLITY-CHANGE AND NEW-ITEMS Bias

Bias estimate based on at least
a moderate degree of hard evidence

Bias estimate based on a small
or inadequate degree of evidence

Bias estimate
almost entirely subjective

Cont. Cont. Cont.
Item Weight  to total Item Weight  to total Item Weight to total
bias! bias! bias!
Fresh fruits & 1.16 .000 Other food and 1699 .034
vegetables alcohol
Tenants’ rent 4.90 -.010 Owners’ 14.29 043 - Lodging away
equivalent from home 78 —.002
rent Appliances, 253 012
housefurnishings
Insurance, maint.,
: fuelsand util,  7.83 000
other housing
Apparel 7.48 .000
New and used 610  .000 Other transport. 459  .000
vehicles
Motor fuel 2.38 .002
Airfares 1.29 006
Medical care 6.53 163 Nonprescription 35 .002
services drugs
Prescrip. drugs 65 .008
Televisions 45 007 Audio & video 61 009 Other recreation 831 014
equip. (toys}
Personal 47 019 Computer 10 020 Education 2.33  .000
computers services
{internet) Telephone 251 .020
Postage, other 35 .000
info. proc.
Other goods and 7.01 023
services
SUM 6.98 .02 SUM 39.43 25 SUM 53.58 10

1. Percentage points per year.

apparel, and computers and other electronic
equipment.

Table 6 provides some information that
helps shed light on the uncertainty around
these estimates. We divide the expenditure
components into three groups: items for
which our bias estimate is based on at least a

moderate degree of hard evidence, items for
which our estimate is based on a small or in-
adequate degree of evidence, and items for
which our estimate is almost entirely subjec-
tive. The implications of this table are sober-
ing. The first category—the items for which
we are most confident about our estimates—
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accounts for only about 7 percent of the CPI;
the second category comprises a little less
than 40 percent; and the third category is the
largest, comprising more than half of the in-
dex. Of our 0.37 percentage point estimate of
quality-adjustment/new-items bias, essen-
tially none comes from the first category,
about two-thirds comes from items in the
second category, and the remainder comes
from items in the third category.

Before proceeding to an item-by-itemn dis-
section of quality-change bias, we highlight a
few general issues that pertain to our analy-
sis. First, in constructing our estimates of
quality-change bias, we must be careful to
ensure that there is no double-counting. For
example, if we obtain a “true” outside esti-
mate of price change for a specitic good that
properly measures quality improvements,
we must be careful to compare this series to
a CPI that has already been adjusted for
other sources of bias, such as lower-level
substitution bias. In many cases, we can
avoid these problems by comparing the
“true” estimate with the current-methods
CPI (Kenneth Stewart and Stephen Reed
1999), in which many of the other sources of
bias have already been minimized.

Second, in some cases we take an outside
estimate of price change to be superior to the
CPI when that estimate is based on the sort of
detailed and comprehensive data (such as
scanner data) that are increasingly becoming
available with improved information technol-
ogy. The fact that these data are more com-
prehensive and include far more price quotes
than the CPI raises the possibility that they
may be more accurate. Such data also may al-
low more rapid introduction of new items
into the index, thereby minimizing new-items
bias, and may be linked to product character-
istics, facilitating timely hedonic analyses.15

15 The BLS is investigating how to integrate such
data into the CPI, an undertaking with considerable
promise in our view. See David Ric%lardson (2002) for a
description of BLS efforts in this area. Also see Robert
Feenstra and Shapiro (2002) for a discussion of some
potential pitfalls in using such data.

Third, quality-change bias probably varies
over time (perhaps even more so than other
sources of bias). Estimates of bias, however,
are frequently based on an examination of a
relatively short period of time that might
well be atypical. In some cases, we will spec-
ulate that past quality changes are unlikely
to be repeated in the future, or are likely to
continue at a slower pace. Similarly, since we
are concerned with deriving a prospective
measure of quality-change bias, we do not
correct for the effect of new goods that are
now fully incorporated in the CPI (such as
cellular telephones and VCRs) except to the
extent that we view them as being represen-
tative of new goods that will continue to be
introduced. In addition, we note that BLS
has procedures under way to bring new
items into the CPI more rapidly (see Walter
Lane 2000), and this could help to mitigate
the amount of new-goods bias that is cur-
rently present in the index. 10

Finally, we turn to the weights that we use
to aggregate our estimates of quality-change
bias for each of the detailed expenditure cat-
egories. As discussed in appendix B, we
would ideally like to use weights from a su-
perlative aggregation formula that are as ac-
curate as possible (if we do not, then we run
the risk of confounding quality-change bias
with the other categories of bias in table 1).
We therefore use recent weights from the
adjusted PCE data, which, as we discussed
in section 5, we suspect to be more accurate
than the weights derived from the consumer
expenditure survey. These weights differ
from the current CPI weights (the Dec-
ember 2001 relative importance weights) in
several ways. First, even after adjusting the
PCE data to the CPI’s out-of-pocket scope,
those PCE data place a higher weight on
medical care services, an expenditure cate-
gory in which we judge there to be a very

16 A5 noted by Ariel Pakes (2001), the more rapid in-
troduction of new items into the CPI need not reduce
new-items bias, though we expect that in most cases
more rapid introduction would indeed help.
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large quality-change bias. Second, the fact
that the CPI weights are based on CEX ex-
penditures from 1993-95 implies that the
more recent PCE weights place a notably
higher weight on computers (whose relative
importance declines over time as its relative
price falls, only to increase again when the
expenditure weights are updated) and inter-
net services (whose expenditure share has
increased rapidly in recent years).}”

Because we recognize that not all readers
will agree with our assessment about weight-
ing bias in the CPI, we also calculate an ag-
gregation using expenditure shares from the
1998 consumer expenditure survey, the most
up-to-date CEX data currently available.!
Doing this yields a value for quality-adjust-
ment bias of 0.30 percentage point per year,
0.07 percentage point smaller than the esti-
mates presented in table 5, with the differ-
ence driven by the higher weight of medical
care services in the adjusted PCE data. (Of
course, this smaller estimate is well within the
substantial confidence interval around our
point estimate.) Thus, readers who prefer the
CEX data to the adjusted PCE data should
reduce our overall estimate of CPI bias by
about 0.17 percentage point—O0.1 percentage
point for weighting bias, and another 0.07
percentage point to reflect a smaller estimate
of quality-change and new-items bias.

6.1 Item-by-Item Estimates
of Quality Change

Shelter: If quality adjustment is the
“house-to-house combat” of CPI bias esti-

17 For similar reasons, the Advisory Commission
augmented the weights they applied to computers and
certain categories of electrical appliances in their ag-
gre%ation of quality bias.

18 These shares are derived from a single year of
CEX data (adjusted to the CPI item structure and
rental equivalence concept) and therefore may be less
reliable than either the S’xree-year averages t%;at have
gone into the CPI's weights historically or the two-year
averages that began to be used in 2002. In addition,
these data have not been through all of the processing
that goes into the production of the weights in the offi-
cial CP1. We are grateful to the BLS for allowing us to
use these unpublished data.

mation, then obtaining an estimate for the
quality bias in shelter is much of the battle:
Owners’ equiva]ent rent and tenants’ rent
together account for more than one-quarter
of the CPI. The Advisory Commission was
forced to rely largely on informal judgments
in estimating that quality change biased the
CPI for shelter upward by 0.25 percentage
point per year between 1976 and 1996.
Since the Commission’s work, two additional
papers have become available that directly
pertain to this question. First, Moulton
(1997) uses data on housing characteristics
to consider quality-change bias for the rent
of tenant-occupied housing; he concludes
that the CPI for tenants’ rent understates
the true quality-adjusted price increase by
0.15 to 0.25 percentage point per year.
Second, Theodore Crone, Leonard
Nakamura, and Richard Voith (2000) use
hedonic techniques to estimate constant-
quality price indexes for tenants’ rent based
on data from the American Housing Survey.
Their estimate is close to Moulton’s, rising
0.3 percentage point per year more rapidly
than the current-methods CPI (this is per-
haps not remarkable, given that both stud-
ies’ methodologies and data sources are
similar).

Crone et al. also attempt to measure qual-
ity-change bias in the service flow obtained
from owner-occupied housing. Under the
assumption that trait prices for owner- and
tenant-occupied housing are the same,
Crone et al. are able to estimate a hedonic
model that allows them to impute constant-
quality rents for owner-occupied housing.
According to their results, the true cost of
owner-occupied housing increased by about
0.6 percentage point per year less than the
CPI for owners’ equivalent rent (based on
current methods) between 1985 and 1993.1°

19 The current-methods rent indexes incorporate es-
timates of the effects in earlier years of the 1995 adjust-
ments to the formulas used to compute rent changes,
as well as the introduction (in 1988) of quality adjust-
ments to control for depreciation (Stewart and Reed
1999).
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It is not clear, however, that the difference
between the CPI for owners’ equivalent rent
(OER) and Crone et al.’s estimates com-
pletely reflect the effect of quality-change
bias. Crone et al’s maintained hypothesis—
that the trait prices for renter- and owner-
occupied housing are the same—is identical
to the rental equivalence concept that the
BLS invokes in computing OER; namely,
that OER seeks to capture what an owner-
occugied unit would receive were it rented
out.2% In principle, therefore, the Crone et
al. estimates of constant-quality OER should
only differ from the CPI for owners’ equiva-
lent rent for the following three reasons.
First, the sample of housing units employed
by Crone et al in their study differs from
that employed by the BLS in computing
OER. Second, the specific procedure for
imputing rents to owner-occupied units dif-
fers: Over the period considered by Crone
et al,, the CPI imputed rents to an owner-
occupied unit based on the rents of compa-
rable renter-occupied units, while Crone et
al’s imputation is based on estimates from a
hedonic regression. Finally, as with any item
in the CPI, BLS introduces new housing
units into the existing sample during a sam-
ple rotation by “linking in” the new price
quotes—thereby assuming that there is no
difference in quality-adjusted price between
old and new units. By contrast, new units in
the Crone et al. sample are handled by their
hedonic regressions. Sample rotation in the
shelter component of the CPI occurs
roughly every ten years; notably, the period
considered by Crone et al. saw one instance
of sample rotation, in 1987.

Of these three possible sources of differ-
ence between the Crone et al. OER mea-
sure and the corresponding CPI measure,
only the third can unambiguously be consid-

20 We are indebted to Timothy Erickson for clarify-
ing this point. Interestingly, the h)g)othesis that trait
prices are equal across owner- and renter-occupied
housing is rejected in Crone et al’s data; this calls into
question botfm Crone et al’s methodology as well as the
BLS’s rental equivalence methodology.

ered a failing of the CPI that Crone et al.’s
procedure would remedy. Hence, we are not
inclined to view the entire 0.6 percentage
point difference between the CPI for own-
ers” equivalent rent and Crone et al’s esti-
mate as reflecting quality-change bias. We
therefore scale down the bias estimat