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ABSTRACT 
 
In late 2008, the Federal Open Market Committee (FOMC)—the committee within the 

Federal Reserve that sets monetary policy—reduced the target federal funds rate to a 

range of 0 to ¼ percent. The target range has remained unchanged since, and the FOMC 

has sought to provide additional monetary stimulus through purchases of longer-term 

securities and forward guidance on the future path of the target rate. This dissertation 

assesses the financial market effects of these unconventional monetary policies. 

In the first chapter, co-authored with Joseph Gagnon, Julie Remache, and Brian Sack, 

I explain how the first round of  the Federal Reserve’s large-scale asset purchases—

conducted between late 2008 and early 2010—were implemented, and discuss the 

mechanisms through which they might affect financial markets and the economy. I 

present evidence from event studies and time series regressions that the purchases led to 

reductions in longer-term interest rates on a range of securities, including securities not 

purchased by the Federal Reserve.  

In the second chapter, I consider the effects of the date-based forward guidance that 

the FOMC used between August 2011 and December 2012. Using distributions of 

investors’ short-term interest rate expectations derived from interest rate options and 

survey-based measures of macroeconomic surprises, I find the date-based guidance led to 

a significant change in investors’ perceptions of the FOMC’s reaction function. This 

finding is robust to various regression specifications and the use of alternative options 

contracts and methods for extracting distributions of expectations from them.  
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In the third chapter, I use the method of “identification through heteroskedasticity” to 

estimate the effects of the unconventional monetary policies on corporate bond yields—

and by extension credit spreads—across a range of credit ratings, and compare these to 

estimates of the effects of conventional monetary policy. My results provide some 

support to the hypothesis that Federal Reserve asset purchases have a larger impact on 

highly-rated corporate bonds that embed a safety premium than on lower-rated corporate 

bonds that do not. The results are largely robust to the use of alternative measures of 

corporate yields, an alternative method for identifying the effects of monetary policy 

shocks, and alternative response windows. 
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1. The Financial Market Effects of Large-Scale Asset Purchases 
with Joseph Gagnon, Julie Remache, and Brian Sack 

Introduction 

In December 2008, the Federal Open Market Committee (FOMC) lowered the target for 

the federal funds rate to a range of 0 to 25 basis points. With its traditional policy 

instrument set as low as possible, the Federal Reserve faced the challenge of how to 

further ease the stance of monetary policy as the economic outlook deteriorated. The 

Federal Reserve responded in part by purchasing substantial quantities of assets with 

medium and long maturities in an effort to drive down private borrowing rates, 

particularly at longer maturities. These large-scale asset purchases (LSAPs) have greatly 

increased the size of the Federal Reserve’s balance sheet, and the additional assets may 

remain in place for years to come. 

To be sure, the Federal Reserve undertook other important initiatives to combat the 

financial crisis. It launched a number of facilities to relieve financial strains at specific 

types of institutions and in specific markets. In addition, in an attempt to provide even 

more stimulus, it used public communications about its policy intentions to lower market 

expectations of the federal funds rate in the future. All of these strategies were designed 

to ease financial conditions and to support a sustained economic recovery. Over time, 

though, the credit extended by the liquidity facilities has declined, and the dominant 

component of the Federal Reserve’s balance sheet has become the assets accumulated 
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through the LSAP programs. 

The decision to purchase large volumes of assets came in two steps. In November 

2008, the Federal Reserve announced purchases of housing agency debt and agency 

mortgage-backed securities (MBS) of up to $600 billion. In March 2009, the FOMC 

decided to substantially expand its purchases of agency-related securities and to purchase 

longer term Treasury securities as well, with total asset purchases of up to $1.75 trillion, 

an amount twice the magnitude of total Federal Reserve assets prior to 2008.1 The FOMC 

stated that the increased purchases of agency-related securities should “provide greater 

support to mortgage lending and housing markets” and that purchases of longer term 

Treasury securities should “help improve conditions in private credit markets.” 

In this paper, we review the Federal Reserve’s experience with implementing the 

LSAPs and describe some of the challenges raised by such large purchases in a relatively 

short time. In addition, we discuss the economic mechanisms through which LSAPs may 

be expected to stimulate the economy and present some empirical evidence on those 

effects. In particular, LSAPs reduce the supply to the private sector of assets with long 

duration (and, in the case of mortgage securities, highly negative convexity) and increase 

the supply of assets (bank reserves) with zero duration and convexity.2 To the extent that 

1 The Treasury Department also established a program to purchase agency MBS beginning in September 
2008. By the program’s termination at year-end 2009, it had purchased $220 billion of such securities. This 
program was much smaller than the Federal Reserve’s LSAPs and no specific purchase amount targets 
were announced, so it is not included in our analysis. 
2 Negative convexity arises from the ability of mortgage borrowers to prepay their loans. As interest rates 
fall, the incentive to prepay increases, generally resulting in an increase in prepayments to MBS holders. 
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private investors do not view these assets as perfect substitutes, the reduction in supply of 

the riskier longer term assets reduces the risk premiums required to hold them and thus 

reduces their yields. We assess the extent to which LSAPs had the desired effects on 

market interest rates using two different approaches and find that the purchases resulted 

in economically meaningful and long-lasting reductions in longer term interest rates on a 

range of securities, including securities that were not included in the purchase programs. 

We show that these reductions in interest rates primarily reflect lower risk premiums 

rather than lower expectations of future short-term interest rates.3 We conclude with a 

discussion of issues raised by these policies and potential lessons for implementing 

monetary policy at the zero bound in the future. 

How LSAPs Affect the Economy 

The primary channel through which LSAPs appear to work is by affecting the risk 

premium on the asset being purchased. By purchasing a particular asset, a central bank 

reduces the amount of the security that the private sector holds, displacing some investors 

and reducing the holdings of others, while simultaneously increasing the amount of short-

term, risk-free bank reserves held by the private sector. In order for investors to be 

willing to make those adjustments, the expected return on the purchased security has to 

fall. Put differently, the purchases bid up the price of the asset and hence lower its yield. 

This effect causes the duration of MBS to fall as interest rates decline and vice versa. Convexity is 
explained in more detail in the next section. 
3 As we discuss below, these risk premiums, or excess expected returns, arise due to interest rate, credit, or 
liquidity risk, or other characteristics that make the assets’ returns uncertain. 
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This pattern was described by Tobin (1958, 1969) and is commonly known as the 

“portfolio-balance” effect.4  

Note that the portfolio-balance effect has nothing to do with the expected path of 

short-term interest rates. Longer term yields can be parsed into two components: the 

average level of short-term risk-free interest rates expected over the term to maturity of 

the asset and the risk premium. The former represents the expected return that investors 

could earn by rolling over short-term risk-free investments, and the latter is the expected 

additional return that investors demand for holding the risk associated with the longer 

term asset. In theory, the effects of the LSAPs on longer term interest rates could arise by 

influencing either of these two components. However, the Federal Reserve did not use 

LSAPs as an explicit signal that the future path of short-term risk-free interest rates 

would remain low.5 In fact, at the same time that the Federal Reserve was expanding its 

balance sheet through the LSAPs, it was going to great lengths to inform investors that it 

would still be able to raise short-term interest rates at the appropriate time. Thus, any 

reduction in longer term yields instead has likely come through a narrowing in risk 

premiums. 

4 There is a large body of literature on consumer-optimizing models of portfolio selection, which are 
variants of the portfolio-balance model that impose restrictions arising from the assumed (risk-averse) 
utility functions of investors. See Markowitz (1952), Sharpe (1964), and Campbell and Viceira (2001, 
2005). More recently, Vayanos and Vila (2009) have developed a theoretical model of the term structure 
based on preferred habitats of investors, which also relies on risk aversion. Andres, Lopez-Salido, and 
Nelson (2004) provide an example of a dynamic stochastic general equilibrium model with imperfect asset 
substitutability based on frictions in financial markets. 
5 Indeed, the FOMC instead directly used language in its statements to signal that it anticipates that short-
term interest rates will remain exceptionally low for an extended period. However, as discussed below, 
neither the language about future policy rates in the FOMC statements nor the LSAP announcements 
appear to have had a substantial effect on the expected future federal funds rate. 
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For Treasury securities, the most important component of the risk premium is referred 

to as the “term premium,” and it reflects the reluctance of investors to bear the interest 

rate risk associated with holding an asset that has a long duration. The term premium is 

the additional return investors require, over and above the average of expected future 

short-term interest rates, for accepting a fixed, long-term yield. The LSAPs have removed 

a considerable amount of assets with high duration from the markets. With less duration 

risk to hold in the aggregate, the market should require a lower premium to hold that risk. 

This effect may arise because those investors most willing to bear the risk are the ones 

left holding it.6 Or, even if investors do not differ greatly in their attitudes toward 

duration risk, they may require lower compensation for holding duration risk when they 

have smaller amounts of it in their portfolios. 

In addition to the effect of removing duration and hence shrinking the term premium 

across all asset classes, Federal Reserve purchases of agency debt and agency MBS might 

be expected to have an additional effect on the yields on those assets through other 

elements of their risk premiums. For example, these assets may be seen as having greater 

credit or liquidity risk than Treasury securities.7 In addition, the purchases of MBS 

reduce the amount of prepayment risk that investors have to hold in the aggregate. 

6 Indeed, in the preferred-habitat model of Modigliani and Sutch (1966), it is possible that some agents seek 
to hold long-duration assets, such as for retirement, so that the term premium can, in principle, be negative.  
7 Prior to December 2009, the Treasury had committed to sizable but limited capital injections in the 
housing agencies, and thus had not issued a blanket guarantee of agency obligations. On December 24, 
2009, the Treasury removed the limit on capital injections over the next three years, stating that it wished to 
“leave no uncertainty about the Treasury’s commitment to support these firms.” Agency debt and agency 
MBS are not as liquid as Treasury securities. The direct effect of LSAPs on liquidity of these securities is 
considered in more detail below.  
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Prepayment risk on MBS causes the duration of the securities to shrink when interest 

rates decline and rise when interest rates increase. These changes in duration imply that 

MBS have negative convexity: compared with the price of a noncallable bond with the 

same coupon and maturity, MBS prices rise less when rates fall and decline more when 

rates rise. Given this undesirable profile and the cost of hedging against it, investors 

typically demand an extra return to bear the negative convexity risk, keeping MBS rates 

higher than they would otherwise be. The LSAPs removed a considerable amount of 

assets with high convexity risk, which would be expected to reduce MBS yields. 

These portfolio-balance effects should not only reduce longer term yields on the 

assets being purchased, but also spill over into the yields on other assets. The reason is 

that investors view different assets as substitutes and, in response to changes in the 

relative rates of return, will attempt to buy more of the assets with higher relative returns. 

In this case, lower prospective returns on agency debt, agency MBS, and Treasury 

securities should cause investors to seek to shift some of their portfolios into other assets, 

such as corporate bonds and equities, and thus should bid up their prices. It is through the 

broad array of all asset prices that the LSAPs would be expected to provide stimulus to 

economic activity. Many private borrowers would find their longer term borrowing costs 

lower than they would otherwise be, and the value of long-term assets held by households 

and firms--and thus aggregate wealth--would be higher.  

The effects described so far would be caused by LSAP-induced changes in the stock 
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of assets held by the public. Moreover, to the extent that investors care about expected 

future returns on their assets, today’s asset prices should reflect expectations about the 

future stock of assets. Thus, a credible announcement that the Federal Reserve will 

purchase longer term assets at a future date should reduce longer term interest rates 

immediately. Otherwise, investors could make excess profits by buying the assets today 

to sell to the Federal Reserve in the future.  

There may also be effects on the prices of longer term assets if the presence of the 

Federal Reserve as a consistent and significant buyer in the market enhances market 

functioning and liquidity. The LSAP programs began at a point of significant market 

strains, and the poor liquidity of some assets weighed on their prices. By providing an 

ongoing source of demand for longer term assets, the LSAPs may have allowed dealers 

and other investors to take larger positions in these securities or to make markets in them 

more actively, knowing that they could sell the assets, if needed, to the Federal Reserve. 

Such improved trading opportunities could reduce the liquidity risk premiums embedded 

in asset prices, thereby lowering their yields.8 

This liquidity (or market-functioning) channel, which is distinct from the portfolio-

balance channel, appears to have been important in the early stages of the LSAP 

programs for certain types of assets. For example, the LSAP programs began at a point 

when the spreads between yields on agency-related securities and yields on Treasury 

8 It is possible that the flow of purchases may affect longer term interest rates for reasons other than the 
effects on market functioning and liquidity, if the market faces other frictions. 
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securities were well above historical norms, even after adjusting for the convexity risk in 

MBS associated with the high interest rate volatility at that time.9 These spreads in part 

reflected poor liquidity and elevated liquidity risk premiums on these securities.10 The 

flow of Federal Reserve purchases may have helped to restore liquidity in these markets 

and reduced the liquidity risk of holding those securities, thereby narrowing the spreads 

of yields on agency debt and MBS to yields on Treasury securities and reducing the cost 

of financing agency-related securities. 

Another asset for which the market-functioning channel was important in the early 

stages of the LSAP programs is older Treasury securities, which had become unusually 

inexpensive relative to more recently issued Treasury securities with comparable 

maturities.11 Such differences would normally be arbitraged away, but investors and 

dealers were reluctant to buy the older securities because their poor liquidity meant that 

they might be difficult to sell. However, after the Federal Reserve began buying such 

bonds, the yield spreads narrowed to normal levels. 

Overall, LSAPs may affect market interest rates through a combination of portfolio-

balance and market-functioning effects. Although the effects on market functioning 

9 According to Bloomberg L.P., the option-adjusted spread between the current-coupon Fannie Mae thirty-
year MBS and Treasuries averaged 146 basis points in the four weeks ending November 21, 2008. Over the 
period 1996 to 2007, this spread averaged 89 basis points and exceeded 146 basis points on less than 4 
percent of days. 
10 Another contributing factor to the high yield spreads is that many financial firms at that time faced 
constraints on their balance sheets, given the large capital losses on other assets and limited access to new 
funds. Capital constraints put agency-related debt at a disadvantage relative to Treasury securities, as 
agency-related holdings have a 20 percent risk weighting compared with 0 percent for Treasury securities.  
11 See Gürkaynak and Wright (2010, p. 56). 
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appear to have been important at the start of the LSAPs when financial markets were 

unusually strained, the primary long-run effects are likely associated with the portfolio-

balance effect. The lack of significant movements in interest rates around the time that 

each component of the LSAP programs was wound down suggests that market 

functioning was no longer impaired and that the Federal Reserve presence in the market 

had little additional effect beyond that through its portfolio holdings.  

Implementation of LSAPs 

The Federal Reserve holds assets that it has purchased in the open market in its System 

Open Market Account (SOMA). Historically, SOMA holdings have been nearly all 

Treasury securities, although small amounts of agency debt were held at times.12 

Purchases and sales of SOMA assets are called outright open market operations (OMOs). 

Outright OMOs, in conjunction with repurchase agreements and reverse repurchase 

agreements, traditionally were used to alter the supply of bank reserves in order to 

influence conditions in the federal funds market.13 Most of the higher frequency 

adjustments to reserve supply were accomplished through repurchase and reverse 

12 Agency purchases were introduced in 1971 in order to “widen the base for System open market 
operations and to add breadth to the market for agency securities.” New purchases were stopped in 1981, 
although some maturing funds from agency holdings were reinvested in newly issued agency securities. 
Beginning in 1997, all holdings of agency securities were allowed to mature without replacement. The last 
agency holding acquired under these programs matured in December 2003. 
13 A repurchase agreement is similar to a collateralized loan. The borrower sells a security to the lender and 
simultaneously promises to buy back the security at a fixed price. The Federal Reserve lends funds to the 
market through repurchase agreements in order to increase reserves. To withdraw funds, the Federal 
Reserve engages in repurchase agreements in the opposite direction, also known as “reverse repurchase 
agreements.”  
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repurchase agreements, with outright OMOs conducted periodically to accommodate 

trend growth in currency demand. 

OMOs generally were designed to have a minimal effect on the prices of the 

securities included in the operations. To that end, they tended to be small in relation to 

the markets for Treasury bills and Treasury coupon securities. LSAPs, however, aimed to 

have a noticeable impact on the interest rates of the assets being purchased as well as on 

other assets with similar characteristics. In order to achieve this goal, the Federal Reserve 

designed LSAPs to be large relative to the markets for these assets. Between December 

2008 and March 2010, the Federal Reserve purchased more than $1.7 trillion in assets. 

This represents 22 percent of the $7.7 trillion stock of longer term agency debt, fixed-rate 

agency MBS, and Treasury securities outstanding at the beginning of the LSAPs.14 

Another way to scale the purchases is to measure the amount of duration they removed 

from the market using the concept of “ten-year equivalents,” or the amount of ten-year-

par Treasury securities that would have the same duration as the portfolio of assets 

purchased. Between December 2008 and March 2010, the Federal Reserve purchased 

about $850 billion in ten-year equivalents. That represents more than 20 percent of the 

$3.7 trillion outstanding stock of ten-year equivalents across these three asset classes at 

14 The outstanding stock is computed from Barclay’s Capital Indices, based on data for November 24, 2008 
(the day before the initial announcement of LSAPs). The amount includes only fixed-rate issues with at 
least one year to final maturity, and at least $250 million par amount outstanding. The measure of agency 
debt outstanding includes debt issued by U.S. government agencies, quasi-federal corporations, and 
corporate or foreign debt guaranteed by the U.S. government (such as USAID securities), but the largest 
issues are from Fannie Mae, Freddie Mac, and the Federal Home Loan Bank System. 
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the beginning of the programs.15, 16 We believe that no investor—public or private—has 

ever accumulated such a large amount of securities in such a short period of time.  

As with all OMOs, the implementation of LSAP programs was carried out by the 

Federal Reserve Bank of New York under delegated authority from the FOMC to the 

SOMA manager at the New York Fed. Under this authority, the SOMA manager is 

responsible for the design and execution of OMOs to achieve the policy mandate set forth 

by the FOMC. Among the challenges in implementing OMOs for the LSAP programs 

was the need to communicate clearly to market participants the Federal Reserve’s goals 

and strategy for LSAPs and to execute such large purchases while maintaining healthy 

market functioning. 

Purchases of MBS posed the greatest operational challenge, owing to the more 

complex nature and heterogeneity of these securities and to the size of the MBS purchase 

program. Although the New York Fed had routinely accepted agency MBS as collateral 

in repurchase agreement transactions, these securities previously had not been purchased 

on an outright basis. In order to quickly and efficiently implement the MBS purchases 

and to mitigate financial and operational risk, the New York Fed hired external 

15 The outstanding stock of ten-year equivalents is also computed from Barclay’s Capital Indices, based on 
data for November 24, 2008. Note that this measure of duration is affected by changes in the shape of the 
Treasury yield curve, and by the level of interest rates through their effect on prepayment of MBS. 
16 Note that in these calculations, we combine the purchases of all three asset types, as they all remove 
duration from the market and hence should affect risk premiums on all assets with duration exposure. In the 
regression analysis in section 4, we focus on the net public sector supply of long-term assets because this 
measure plausibly may be assumed to be exogenous with respect to risk premiums. We thus ignore 
privately issued long-term assets that are held by private investors. 
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investment managers to execute these purchases.17 Working closely with staff at the New 

York Fed on a day-to-day basis, the investment managers executed a certain quantity of 

purchases on behalf of the Federal Reserve across a range of actively traded securities in 

the market each day. Those transactions were carried out with the Federal Reserve’s 

primary dealers as the counterparties.18  

Purchases of agency debt and Treasury securities posed less of a challenge, as these 

securities were already handled by the New York Fed in traditional OMOs. Unlike MBS 

purchases, the agency and Treasury purchases were arranged as multi-price reverse 

auctions conducted over the Federal Reserve’s proprietary trading system, FedTrade.19 

The auctions provided a mechanism through which primary dealer counterparties could 

indicate the prices and quantities that they were willing to sell, facilitating competition 

between auction participants and enabling a market-based determination of purchases. 

Overall, the New York Fed conducted sixty operations for purchasing Treasury 

securities, or an average of nearly two per week over the course of the program; for 

agency securities, the number of operations through January 2010 totaled sixty-two, or 

17 Four investment firms were hired to provide trading and advisory services at the start of the program: 
BlackRock, Goldman Sachs Asset Management, PIMCO, and Wellington Management Company. On 
August 17, 2009, the New York Fed announced that Wellington Management Company would become the 
sole investment manager and that BlackRock would be retained for analytical support services. JPMorgan 
was hired as the program administrative agent and custodian. 
18 Weekly summaries of MBS purchases can be found at http://www.newyorkfed.org/markets/mbs/.  
19 In these multi-price reverse auctions, participants enter prices at which they are willing to sell selected 
amounts of specific securities to the New York Fed. The offers are ranked according to their attractiveness 
and accepted until the desired purchase amount is reached, much like in the case of a single-price auction. 
However, in the case of these multi-price auctions, sellers whose offers are accepted receive the price they 
submitted, whereas in a single-price auction all successful offers would receive the clearing price for that 
security.  
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about one per week.20 Each operation focused on a particular maturity segment of 

securities and, to the extent possible, was scheduled to avoid conflicting with other 

operations or market events, such as Treasury debt auctions, agency offerings, and 

significant planned economic news releases. A summary of purchases was published on 

the New York Fed’s website following each operation.21 

For each of the three types of assets included in the LSAPs, the SOMA manager, in 

consultation with the FOMC, designed a strategy for the pace and composition of 

purchases. The approach for each program was similar, but not identical, as due 

consideration needed to be given to the unique features of each asset class. In general, the 

composition of purchases was tilted toward longer maturity or longer duration securities 

in order to enhance the portfolio-balance effect and reduce longer term interest rates. But 

purchases included a range of maturities in order to minimize any distortions in the yield 

curves for these assets. Within each sector, the New York Fed focused purchases on 

assets that appeared to be underpriced relative to other assets within that sector, in some 

cases reflecting reduced market liquidity, as discussed above. These assessments were 

made using modeled yield curves and fair market values for securities to be purchased.22 

The overall pace of purchases had to be high enough to achieve the FOMC’s targets 

20 A tentative two-week schedule of Treasury operations was announced on a biweekly basis, while agency 
operations were announced one day ahead. Providing advance notice of auctions helped to boost 
participation by allowing dealers time to assess and adjust their inventories. 
21 Summaries of Treasury purchases are available at 
http://www.newyorkfed.org/markets/pomo/display/index.cfm. Summaries of agency purchases are 
available at http://www.newyorkfed.org/markets/pomo/display/index.cfm?opertype=agny. 
22 For Treasury and agency debt purchases, underlying discount curves were estimated from prices of a 
current cross-section of comparable securities from the same issuer to generate a fair valuation for 
securities being purchased. In the case of MBS, valuations between different securities were compared with 
historical norms. 
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within the stated time frame, but allow for some variation from day to day based on 

market liquidity conditions.  

Recall that purchases of agency debt and MBS began at a time when liquidity in these 

markets was poor and spreads to Treasury yields were unusually wide. In these 

circumstances, LSAPs helped to improve market liquidity by providing a large buyer for 

these securities on a consistent basis. Spreads of MBS and agency yields narrowed 

relative to Treasury yields and spreads between on-the-run and off-the-run Treasury 

securities narrowed. Trading flows increased and market participants reported narrower 

bid-ask spreads in these markets, reflecting improved liquidity. However, as financial 

conditions improved over the course of the programs, the LSAPs became more of an 

impediment to market liquidity by removing such a large amount of the available supply. 

Some market analysts argued that the relatively rich pricing of agency debt and MBS was 

also having a negative impact on market liquidity because it was driving some major 

investors out of these markets. However, displacing agency debt and MBS investors to a 

significant extent was an unavoidable element of the programs that was necessary for 

achieving their goals. Despite periodic strains, these markets generally continued to 

function with adequate liquidity, in that investors could trade relatively large amounts of 

securities with little effect on market prices. 

Because the MBS purchases were arranged with primary dealer counterparties 

directly, there was no auction mechanism to provide a measure of market supply. Instead, 
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the New York Fed aimed to adjust the pace of purchases of each class of MBS in 

response to measures of whether that class appeared relatively inexpensive or costly, 

driven in part by changes in liquidity. To avoid buying at excessively high prices and to 

support market functioning, the New York Fed increased purchases when market 

liquidity appeared to be good and reduced them when liquidity appeared to be poor. 

Different measures of liquidity were used to make these adjustments, including measures 

of trading volumes, relative price valuations, bid-ask spreads and indications of supply 

imbalances. Throughout the program, the pace of daily purchases ranged from $2 billion 

to $9 billion.23 In terms of composition, the Federal Reserve purchased MBS in all 

coupon classes, but purchases were concentrated in the “production,” or newly issued, 

thirty-year securities, which were in abundant supply in the first few months of the 

program and generally had lower coupons than existing MBS because of the prevailing 

low interest rates.24 It was felt that concentrating purchases on production MBS would 

help to reinforce the decline in primary mortgage rates by providing mortgage originators 

with a deep and ready market for new loans. 

In the case of agency debt, the New York Fed adjusted the amount of securities 

purchased in each operation in response to the total amount of propositions submitted, 

provided that these propositions were at competitive prices. This strategy was used in 

23 The program also made purchases and sales in the MBS dollar roll market to help support financing of 
dealer MBS portfolios and to smooth out temporary fluctuations in the supply of particular coupon 
categories of MBS. In a dollar roll transaction, the buyer purchases MBS for the current delivery month and 
simultaneously sells substantially similar MBS for a future delivery month. 
24 MBS with low coupons have a longer duration than high-coupon securities, in part because they tend to 
have a lower prepayment rate.  
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order to target different segments of the maturity spectrum optimally from the perspective 

of market functioning and liquidity. The program initially focused on off-the-run 

securities; but as liquidity improved and yield spreads for these securities narrowed, the 

New York Fed added on-the-run securities to the eligible set of securities in September 

2009 in order to mitigate market dislocations that had developed during the program. 

Concerns about market functioning and liquidity were generally lower in the Treasury 

LSAP program, as that program was much smaller in relation to the size of the market 

and to the level of typical trading flows. As such, neither the pace nor the composition of 

purchases was adjusted significantly throughout the program. The amount of propositions 

in each operation routinely exceeded the targeted quantity by three times or more.  

Purchases of agency debt were concentrated in medium-term securities because of the 

small outstanding supply at longer maturities (Chart 1). Purchases of agency MBS were 

concentrated in newly issued, low-coupon thirty-year securities of Fannie Mae and 

Freddie Mac (Chart 2), which were relatively more liquid and had longer durations than 

other MBS. Purchases of Treasury securities were concentrated in the two- to ten-year 

maturity sectors (Chart 3). Nevertheless, there were significant amounts purchased 

outside of these targeted sectors, including a range of maturities of Treasury debt and 

higher coupon, seasoned agency MBS, in order to avoid substantial distortions in the 

yield curves and spreads on these assets. In these circumstances, LSAPs appeared to 

improve market liquidity. Spreads of agency debt and MBS yields narrowed relative to 

Treasury yields, and spreads between on-the-run and off-the-run Treasury securities also 
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narrowed.  

The pace of purchases evolved fairly smoothly over the course of the program. Total 

purchases ranged between $50 billion and $200 billion on a monthly basis (Chart 4). 

Purchases were somewhat heavier from March 2009 through June 2009, reflecting the 

expansion of the LSAP programs at that time and the large amount of MBS purchases 

made to offset significant origination activity. The decision to taper purchases led to a 

slowing pace after mid-2009.25 

The Federal Reserve issued a press release shortly after the initial announcement of 

each program providing further details on the timing and overall structure of the 

programs. Documents providing answers to frequently asked questions were released at 

the start of each program. These documents provided details as to the types of securities 

eligible for purchase and the investment strategy that would be employed, and they were 

updated to reflect changes in the programs, such as the increase in the targeted size of the 

agency debt and MBS programs or the inclusion of on-the-run securities for purchase in 

the agency debt program. The timely release of information was provided in order to 

reduce uncertainty and speculation about operational details. This information may also 

have helped to prevent erratic trading based on differential access to information or on 

rumors and misconceptions.  

25 The decision to gradually slow the pace of Treasury purchases was announced in the August 2009 
FOMC statement. The decision to gradually slow the pace of agency purchases was announced in the 
September 2009 FOMC statement. 
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Estimates of LSAP Effects 

Other Studies 

According to the expectations theory of the term structure, altering the maturity of the net 

supply of assets from the government to private investors should have only minimal 

effects on the term structure of interest rates. This view was supported by the literature 

studying Operation Twist in the early 1960s, which did not find robustly significant 

effects of a swap between short-term and long-term Treasury securities in the SOMA 

portfolio.26 However, as noted by Solow and Tobin (1987), Federal Reserve purchases 

during Operation Twist were small and were soon more than offset by increased Treasury 

issuance of long-term debt. Overall, there was little movement in the average maturity of 

Treasury debt held by the public and thus little hope of estimating a statistically 

significant and robust effect. 

Subsequent time-series studies, using longer spans of data, generally have found a 

noticeable effect on the term structure of shifts in the maturity structure of Treasury 

debt.27 The estimated size of this effect depends on the degree of theoretical restrictions 

26 See, for example, Modigliani and Sutch (1967). The current program differs from Operation Twist in that 
the reduction in long-term bonds is financed by reserve creation rather than sales of short-term Treasury 
bills. However, with interest rates on bank reserves and short-term bills roughly equal in the current 
environment, the two assets should be viewed as close substitutes, and thus the effect on the term spread 
should be similar. 
27 All of the studies focused on the United States. See Friedman (1981), Frankel (1985), Agell and Persson 
(1992), Kuttner (2006), and Greenwood and Vayanos (2010). Since the original draft of this paper was 
written, Hamilton and Wu (2010) have estimated the model of Vayanos and Vila (2009) and obtained 
results broadly similar to ours.  
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imposed on the estimating equation. Tighter restrictions implied by simple models of 

household behavior generally lead to smaller estimates, but these restrictions typically are 

rejected statistically in favor of less restrictive specifications. Other time-series studies, 

while not focusing on the maturity structure of public debt, have found that increases in 

the total supply of public debt tend to raise longer term interest rates.28 Kozicki, Santor, 

and Suchanek (2010) analyze time-series data on the size of central bank balance sheets 

and find that increases in the balance sheets are associated with declines in long-term 

forward interest rates. Stroebel and Taylor (2009) find little effect of daily Federal 

Reserve purchases on the spread between MBS yields and swap yields and a moderate 

effect on the spread between MBS yields and Treasury yields.  

Bernanke, Reinhart, and Sack (2004) adopt an alternative approach to time-series 

analysis. They examine specific news events concerning future Treasury issuance or 

purchases of longer term securities and find that longer term yields dropped significantly 

on days when the market learned of future declines in the net supply of longer term 

Treasury securities.  

Since the original draft of this paper was written, two new studies have focused on the 

effects of the LSAPs. Neely (2010) uses the event-study methodology to show that 

Federal Reserve announcements concerning LSAPs had significant effects on U.S. and 

foreign bond yields and on exchange rates. D’Amico and King (2010), using cross-

28 See Engen and Hubbard (2005), Gale and Orszag (2004), and Laubach (2009). Warnock and Warnock 
(2009) also find that purchases of U.S. debt by foreign governments tend to lower U.S. long-term interest 
rates. 
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section data on yields on all outstanding Treasury securities, find that yields on securities 

purchased in the LSAP program fell more than yields on securities that were not 

purchased. Their model allows for own-price and cross-price effects on yields, and they 

conclude that the program substantially reduced medium- and long-term Treasury yields. 

In addition to this permanent effect, the authors also find a small temporary effect of the 

flow of Federal Reserve purchases on yields. 

In this paper, we employ both time-series and event-study methodologies to gauge the 

overall effects of the LSAP programs. 

An Event Study of Recent LSAP Communications 

In this section, we use an event-study analysis of Federal Reserve communications to 

derive estimates of the effects of LSAPs. In particular, we examine changes in interest 

rates around official communications regarding asset purchases, taking the cumulative 

changes as a measure of the overall effects. In doing so, we implicitly assume that: 1) our 

event set includes all announcements that have affected expectations about the total 

future volume of LSAPs, 2) LSAP expectations have not been affected by anything other 

than these announcements, 3) we can measure responses in windows wide enough to 

capture long-run effects but not so wide that information affecting yields through other 

channels is likely to have arrived, and 4) markets are efficient in the sense that all the 

effects on yields occur when market participants update their expectations and not when 
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actual purchases take place.29  

The financial variables we examine are the two-year and ten-year Treasury yields, the 

ten-year agency debt yield, the current-coupon thirty-year agency MBS yield, the ten-

year Treasury term premium (based on Kim and Wright [2005]), the ten-year swap rate, 

and the Baa corporate bond index yield.30 Swap rates and corporate bond yields help us 

gauge the extent to which news about LSAPs affected yields on assets that were not 

purchased by the Federal Reserve.  

We focus on a narrow set of official communications, each of which contained new 

information concerning the potential or actual expansion of the size, composition, and/or 

timing of LSAPs. The eight announcements included in this “baseline” event set are: 

• the initial LSAP announcement on November 25, 2008, in which the Federal 

29 These are strong assumptions. The need for them arises in part because we do not have a direct measure 
of expectations about the size of future LSAPs. With such a measure, we could use announcements to 
identify exogenous shocks to LSAP expectations. The corresponding yield responses could then be used to 
derive statistical estimates of the effects of changes in expectations and, from these, the total effects of 
LSAPs could be extrapolated. Such an approach is typical of studies of the effects of surprise changes to 
the target federal funds rate, using interest rate futures contracts to measure market expectations. A 
particular challenge in isolating the effects of LSAPs is that the announcements we identify are likely to 
have contained non-LSAP information relevant to yields, including policy measures and updates to the 
FOMC’s economic outlook. As a result, it is impossible to draw a response window narrow enough to 
include only the effects of LSAPs. 
30 We measure agency debt yields using Freddie Mac’s on-the-run fixed-rate senior benchmark noncallable 
note; as of February 1, 2010, Fannie Mae had not issued a ten-year note since 2007. On-the-run agency 
debt was not included in LSAPs until September 2009, but the cumulative changes in the first off-the-run 
yield are almost identical to the changes in the on-the-run yield. The MBS yield is the average of the 
Freddie Mac and Fannie Mae current-coupon thirty-year agency MBS yields. The interest rates are from 
Bloomberg L.P., except for the Baa yield, which is from Barclay’s Capital. The Kim-Wright term premium 
data are made available by the Federal Reserve Board at 
http://www.federalreserve.gov/econresdata/researchdata.htm. The Kim-Wright term premium is based on 
implied zero-coupon yields on off-the-run securities, whereas the Treasury yield series are for on-the-run 
coupon securities. 
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Reserve announced it would purchase up to $100 billion in agency debt, and up to 

$500 billion in agency MBS; 

• Chairman Bernanke’s December 1, 2008, speech, in which he stated that in order 

to influence financial conditions, the Fed “could purchase longer term Treasury 

securities…in substantial quantities”; 

• the December 2008 and January 2009 FOMC statements, which indicated that the 

FOMC was considering expanding purchases of agency securities and initiating 

purchases of longer term Treasury securities; 

• the March 2009 FOMC statement, in which the FOMC announced the decision to 

purchase “up to” $300 billion of longer term Treasury securities and to increase 

the size of agency debt and agency MBS purchases to “up to” $200 billion and 

$1.25 trillion, respectively;  

• the August 2009 FOMC statement, which dropped the “up to” language 

qualifying the maximum amount of Treasury purchases and announced a gradual 

slowing in the pace of these purchases; 

• the September 2009 FOMC statement, which dropped the “up to” language 

qualifying the maximum amount of agency MBS purchases and announced a 

gradual slowing in the pace of agency debt and MBS purchases; and 

• the November 2009 FOMC statement, which stated that the FOMC would 

purchase “around $175 billion of agency debt.” 

We consider the response of interest rates using one-day windows around the 
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announcements, measured from the closing level the day prior to the announcement to the 

closing level the day of the announcement.31 Selecting the window length involves a 

trade-off between allowing sufficient time for revised expectations to become fully 

incorporated in asset prices and keeping the window narrow enough to make it unlikely 

to contain the release of other important information. Although event studies often 

examine intraday price changes in order to avoid the pollution of measured responses by 

extraneous information, we believe a wider window is suitable in this context. 

Specifically, given the novelty of the LSAPs and the diversity of beliefs about the 

mechanisms by which they operate, changes may have been absorbed more slowly than 

for typical monetary policy shocks (such as those to the federal funds target rate). 

Table 1 displays the changes in interest rates on each day in the baseline event set 

described above as well as on days in which the FOMC issued communications 

concerning the LSAPs that provided little new information. With one minor exception, 

interest rates moved in the expected direction on each of the baseline event days. On 

November 25, December 1, December 16, and March 18, FOMC communications 

pointed to greater-than-expected LSAP purchases, and long-term rates fell. On January 

28, August 12, and November 4, FOMC communications pointed to lower-than-expected 

LSAP purchases, and long-term rates rose. The magnitude of the surprise was likely 

rather low on these last two dates, which is consistent with the relatively small 

movements in long-term interest rates. On September 23, long-term rates fell despite 

31 We use the two-day change for the MBS yield around the March 2009 FOMC meeting because of an 
error in the Bloomberg MBS yield series on March 18. As discussed below, we also tried using two-day 
windows for all event days and interest rates. 
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FOMC language that might have reduced expected future LSAPs, but the decline was 

very small (only 1 basis point for the term premium). 

Chart 5 displays the cumulative changes in interest rates across the eight 

announcements in the baseline event set. All interest rates declined notably, with the ten-

year Treasury yield, ten-year agency debt yield, and current-coupon agency MBS yield 

declining 91, 156, and 113 basis points, respectively. The large change in the ten-year 

Treasury yield relative to the two-year Treasury yield suggests that the announcements 

reduced longer term rates principally by reducing the term premium, as opposed to 

signaling a commitment to keep policy rates low for an extended period of time. This 

inference is confirmed by the large cumulative drop in the Kim-Wright ten-year term 

premium measure. The relatively large changes in agency debt and agency MBS yields 

demonstrate that the LSAPs also helped to lower spreads of the yields on these assets 

relative to those on Treasury securities. The substantial declines in the swap rate and the 

Baa corporate bond yield show that LSAPs had widespread effects, beyond those on the 

securities targeted for purchase. 

Some observers, noting that the ten-year Treasury yield did not decline on net over 

the course of the LSAP programs, have argued that the LSAPs did not have a lasting 

effect. Chart 6 compares the net changes in interest rates on the baseline event days with 

the net changes on all other days from November 24, 2008, through March 31, 2010. The 

ten-year Treasury yield and swap rate increased more than 100 basis points on nonevent 
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days, and hence were up moderately over the entire period. However, there were many 

factors at play that would have been expected to lift Treasury yields over that period, 

including a very large increase in the expected future fiscal deficit, a significant rebound 

in the economic outlook, and a sharp reversal of the flight-to-quality flows that had 

occurred in the fall of 2008.32 It is likely those factors, and not a reversal of the effects of 

the LSAP announcements, that drove Treasury yields higher on other days. Supporting 

that view, other interest rates showed very different patterns than those of the ten-year 

Treasury yield on nonevent days. The agency debt yield rose less than the Treasury yield, 

the MBS yield was little changed, and the Baa corporate bond yield dropped about 400 

basis points. This combination of a rising Treasury yield and a falling corporate bond 

yield is consistent with the relaxation of the extreme financial strains and flight-to-quality 

that characterized the early part of 2009, and it highlights the importance of focusing on 

event days to measure the effects of LSAPs separately from the effects of other 

developments.  

Finally, Chart 7 plots cumulative interest rate changes using two modifications to our 

event study. In the first, we continue to use one-day response windows, but expand the 

event set to include all FOMC statements and minutes between November 2008 and 

January 2010 to allow for the possibility that markets gleaned information about the 

future of LSAPs from these communications. In the second, we use the same baseline 

32 On December 10, 2008, the Blue Chip Economic Indicators survey’s average projection of the fiscal year 
2009 federal deficit was $672 billion. In January 2010, the Congressional Budget Office estimated the 2009 
deficit at $1,587 billion and projected the 2010 deficit at $1,381 billion. The Conference Board’s Index of 
Leading Economic Indicators rose from 99.2 in November 2008 to 109.4 in March 2010.  
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event set as above, but extend the response window to two days to allow for lagged 

reactions to the news by some market participants. Most of the measured effects of the 

LSAPs change only modestly using these alternative parameterizations of the event 

study. Using the expanded event set, we show that the cumulative declines are between 

10 basis points larger and 30 basis points smaller than when we use the baseline set. The 

smaller declines may reflect that markets had attributed some probability to further 

increases in the LSAPs and that these expectations were adjusted downward when the 

FOMC did not move in that direction on the non-baseline event days. However, using 

two-day response windows, we see that the cumulative declines are 0 to 40 basis points 

larger than they are when the one-day windows are used, suggesting that it may have 

taken more than one day for the market to fully adjust to these communications.33 

To more carefully evaluate whether the effects found above arose through the term 

premium, as would be expected from the theoretical discussion in section 2, we focus on 

yield movements around the two FOMC announcements that also contained new 

language on the prospects for future short-term interest rates. In particular, on December 

16, 2008, the FOMC stated its view that the federal funds rate was likely to remain at 

“exceptionally low levels for some time.” On March 18, 2009, the FOMC modified this 

language to “exceptionally low levels for an extended period.” We want to make sure that 

the yield movements around those dates do not reflect a decline in expected future short-

term interest rates associated with those statements. 

33 MBS yields in particular may have taken longer to respond fully to these communications. Adding a third 
day to the windows increases the cumulative decline of MBS yields by more than 30 basis points, whereas 
it has little effect on the cumulative declines in the other yields. 
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One way to approach this issue is to rely on the Kim-Wright (2005) estimated term 

premium used above to examine the market interest rates with maturities that are most 

likely to be affected by the FOMC statements concerning the future federal funds rate. 

Any movement in the expected federal funds rate at these horizons is likely to be much 

greater than the average movement in the expected federal funds rate over the next ten 

years. We focus on the movement in the estimated one-year-ahead instantaneous interest 

rate around the release of the FOMC statements.34 According to the Kim-Wright 

estimates, the one-year-ahead expected instantaneous interest rate dropped only 4 basis 

points on December 16, 2008, and rose 16 basis points the following day.35 An 

alternative gauge of market expectations is the one-year-ahead forward instantaneous 

interest rate, as the term premium would presumably be limited in size at this horizon.36 

This rate dropped 11 basis points on December 16, but rose 17 basis points the following 

day. 

On March 18, 2009, the Kim-Wright one-year-ahead expected instantaneous interest 

rate dropped 4 basis points and rose by the same amount on the following day.37 The one-

year-ahead forward instantaneous rate dropped 28 basis points on March 18, but about 

half of this decline was unwound over the next few days. Overall, these observations on 

34 The instantaneous interest rate is a construct of the Kim-Wright model that is essentially equivalent to the 
federal funds rate. 
35 The two-year-ahead expected instantaneous interest rate dropped 6 basis points on December 16 and rose 
4 basis points on December 17. 
36 The forward rate is the sum of the expected future instantaneous rate and the forward term premium. It 
can be derived directly from the yield curve without requiring any modeling of, or assumptions about, its 
components beyond those required to fit a yield curve to observed bond yields. 
37 The two-year-ahead expected instantaneous interest rate dropped 14 basis points on March 18 and rose 3 
basis points on March 19. 
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expected future and forward interest rates suggest that the December 2008 and March 

2009 FOMC statements did not have large effects on market expectations of the future 

path of the federal funds rate—certainly not enough to explain the substantial decline in 

longer term interest rates on those days.38 

In principle, the LSAP programs could have raised the expected future path of the 

federal funds rate by accelerating the expected pace of economic recovery. In this case, 

the LSAP effect on the term premium would be greater than the effect on the long-term 

Treasury yield. According to Table 1, however, the LSAP effects on the ten-year 

Treasury yield are slightly larger than those on the ten-year term premium, suggesting 

that LSAPs did not raise the expected future federal funds rate. 

Altogether then, we find that longer term interest rates declined by up to 150 basis 

points around key LSAP announcements. Moreover, the majority of the decline in the 

ten-year Treasury yield around these announcements can be attributed to declines in the 

term premium. Chart 7 shows that, depending on the event set and response window 

used, LSAP announcements reduced the ten-year term premium by between 50 and 100 

basis points. Little of the observed declines in longer term yields appears to reflect 

declining expectations of future short-term interest rates associated with FOMC 

communications about the likely future path of the federal funds rate. 

38 It is possible that these FOMC statements affected the term premium directly by reducing uncertainty 
about the path of future interest rates. Estimating this effect is beyond the scope of this paper, but we 
believe such effects are likely to have been small.  
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Time-Series Analysis of Longer Term Treasury Supply 

In this section, we use a different method and different data to measure the impact of 

asset purchases (or sales) on the ten-year term premium.39 Specifically, we estimate 

statistical models that explain the historical variation (prior to the announcement of the 

LSAP programs) in the term premium using factors related to: 1) the business cycle, 2) 

uncertainty about economic fundamentals, and 3) the net public sector supply of longer 

term dollar-denominated debt securities. Using a variety of model specifications, we 

estimate the effects on the term premium of changes in the stock of longer term debt held 

by private investors. We then use these results to estimate the (out-of-sample) impact of 

the Federal Reserve’s asset purchases, which represent a reduction in the supply of longer 

term debt securities to private investors. 

Following Backus and Wright (2007), we explain historical time-variation in the term 

premium using an ordinary-least-squares regression model of the form: 

 𝑡𝑝𝑡10 = 𝑋𝑡𝛽 + 𝜀𝑡 (1)  

where 𝑡𝑝𝑡10 is the nominal ten-year yield term premium, and 𝑋𝑡 is a set of observable 

39 The term premium likely captures the largest component of the LSAPs’ effects on private borrowing 
rates. However, as we highlighted in section 2, LSAPs also affected other components of risk premiums. 
The statistical models here do not attempt to estimate these other effects or the effects on term premiums at 
different horizons. 
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factors.40 However, we expand on the set of explanatory variables used by Backus and 

Wright, focusing on the three types of variables noted above.41  

In particular, the following variables are included to capture term premium variation 

related to the business cycle and fundamental uncertainty: 

• Unemployment gap: measured as the difference between the unemployment rate 

and the Congressional Budget Office’s estimate of the natural rate of 

unemployment. 

• Core CPI inflation: a second measure of the macroeconomic state, the twelve-

month change in core CPI, may also proxy for inflation uncertainty.42 

• Long-run inflation disagreement: measured as the interquartile range of five- to 

ten-year-ahead inflation expectations, as reported by the Michigan Survey of 

Consumers.43 

• Six-month realized daily volatility of the on-the-run ten-year Treasury yield: a 

proxy for interest rate uncertainty. We use this instead of option-implied volatility 

40 Whereas Backus and Wright modeled the instantaneous forward term premium ten years ahead, we focus 
on the ten-year yield term premium because of our interest in the purchases’ effects on longer term interest 
rates. 
41 In early analysis, we also included a measure of the on-the-run Treasury liquidity premium as a proxy for 
the flight-to-quality demand for Treasuries. However, the coefficient on this term was never significant, 
and excluding it did not affect the magnitude or significance of the other coefficients. For ease of 
exposition, we omit it here. 
42 Mankiw, Reis, and Wolfers (2004) show that inflation disagreement, the level of inflation, the absolute 
value of the change in inflation, and relative price variability positively covary. 
43 We use the Michigan survey because of its long history and relatively high frequency (monthly), but our 
results are not significantly affected if we use long-run inflation disagreement taken from the Blue Chip 
Economic Indicators survey instead. The Michigan survey did not include the long-run inflation question 
during some months in the 1980s. We linearly interpolate the series when data are missing. 
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because it is available over a longer period.44 

To capture the effects of changes in the net public sector supply of longer term debt 

securities, we use the following time series, each of which is expressed as a percentage of 

nominal GDP:  

• publicly held Treasury securities with at least one year to maturity, including 

securities held by private investors as well as those held by the Federal Reserve 

and by foreign official institutions; 

• Treasury securities held in the Federal Reserve’s SOMA portfolio with at least 

one year to maturity;45 

• U.S. debt securities held by foreign official agencies, with at least one year to 

maturity; this measure includes Treasury securities, agency-related securities, and 

corporate bonds, and is interpolated from annual stock surveys, using monthly 

Treasury International Capital (TIC) flows, by the Board of Governors of the 

Federal Reserve System.46 

An important assumption of our statistical analysis is that these longer term debt 

stock variables are exogenous with respect to the term premium. For example, this 

assumption implies that the Treasury does not issue more long-term debt when the term 

44 Realized and implied volatility are highly correlated at the monthly frequency, and our modeling choice 
does not appear to substantively alter the results. 
45 As noted above, the SOMA held agency securities between 1971 and 2003. However, these were a very 
small portion of total SOMA holdings (less than 5 percent), and information on the maturity and duration 
of these holdings is not available.  
46 See Bertaut and Tryon (2007). The data are available at 
http://www.federalreserve.gov/pubs/ifdp/2007/910/default.htm. 
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premium declines. To the extent that these public sector agencies do respond to term 

premiums in a manner similar to private investors, that is, by buying more long-term debt 

(or selling less long-term debt) when the term premium is high, our estimates of the effect 

of public sector longer term debt supply on the term premium will be biased downward. 

Overall, we believe it is reasonable to assume that these public agencies respond very 

little to term premiums. However, our estimates may be viewed as somewhat 

conservative owing to this potential downward bias.  

The response of private investors to the net public sector supply of assets should not 

be affected by the specific public sector agency doing the purchases or sales. Thus, when 

the Treasury buys back a longer term security, it should have the same effect on longer 

term yields as when the Federal Reserve buys that security or when a foreign official 

agency buys that security (assuming that each is expected to hold the security on a 

persistent basis and controlling for any policy signals the purchases convey). Moreover, 

the term premium should be roughly equally affected by public sector purchases of either 

Treasury securities or agency-related securities with similar durations. Accordingly, the 

appropriate measure of the net supply of longer term debt securities by the public sector 

would include longer term Treasury securities less the total amount of longer term debt 

held by the SOMA and by foreign official institutions.47 We estimate models with this 

measure of the net supply of longer term debt expressed in both unadjusted terms and as 

47 We do not include privately issued debt securities held by private investors because these securities have 
a net zero supply from the point of view of the private sector, and because demand and supply for them are 
likely not exogenous with respect to the term premium.  
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ten-year Treasury equivalents.48 The duration adjustment captures relevant variation in 

the composition of the outstanding stock of debt securities.49 

We estimate the model on monthly data over the period January 1985 to June 2008. 

This period was selected because it is the full sample over which data on each of the 

variables are available, and because it ends shortly before the initial announcement of 

asset purchases in the fall of 2008. The first two columns of Table 2 present results from 

a regression of the ten-year term premium on the explanatory variables, using the 

unadjusted net debt stock measure. The third and fourth columns present results using the 

duration-adjusted net debt stock. For comparison, in this and subsequent tables we 

include estimates from the model without any debt supply variable in the final columns. 

The results are similar with either measure of the debt stock. The explanatory 

variables are almost all significant at the 1 percent level and always have the expected 

sign. Specifically, one percentage point increases in the unemployment gap, core CPI 

inflation, inflation disagreement, and realized volatility increase the term premium about 

20, 30, 40, and 100 basis points, respectively. As for the supply variables, a 1-percent-of-

48 The unadjusted stock of Treasury securities with remaining maturity greater than one year is obtained 
from Table FD-5 of the Treasury Bulletin. This table excludes SOMA holdings but includes foreign official 
holdings, which we subtracted using the TIC data described above. The duration-adjusted stock of non-
SOMA Treasuries comes from Barclay’s Capital and, unlike the unadjusted measure, excludes Treasury 
Inflation-Protected Securities (TIPS). In the duration-adjusted regressions, we use foreign holdings of long-
term Treasury securities only (that is, we do not use agency-related securities or corporate bonds) and 
assume that these have the same duration as non-SOMA Treasuries held by the public. Because we cannot 
isolate foreign holdings of TIPS, the adjusted stock variable may understate holdings (by subtracting TIPS 
holdings from a total stock measure that already excludes it). The effect should be minor. 
49 As described in section 2, the adjustment converts the amount, S, into an amount of ten-year Treasury 
securities with the same portfolio duration: ten-year equivalents = S*duration(S)/duration(10y). 
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GDP increase in longer term debt supply increases the ten-year term premium by 4.4 

basis points on an unadjusted basis and by 6.4 basis points when expressed in terms of 

ten-year Treasury equivalents.50 Both coefficients are statistically significant at the 1 

percent level.51  

The $1.725 trillion in purchases by the Federal Reserve is roughly 12 percent of 2009 

nominal GDP, which, according to the estimates in the first column of Table 2, implies 

that total Federal Reserve asset purchases reduced the term premium by 52 basis points. 

In terms of ten-year equivalents, the Federal Reserve purchased a total of approximately 

$850 billion—roughly 6 percent of 2009 nominal GDP—which, according to estimates in 

the third column, would imply that asset purchases reduced the term premium by 38 basis 

points. 

None of the variables included in the model can grow or decline without bound, and 

thus there is a strong presumption that they are stationary. However, some of them may 

have a sufficiently large autocorrelation to appear nonstationary within our twenty-three-

year estimation sample. Thus, we also use dynamic ordinary least squares (DOLS) based 

on Stock and Watson (1993) to estimate the long-run relationship (also known as the 

cointegrating vector) between the term premium and the explanatory variables. In 

50 We cannot reject the possibility that the debt stock coefficients are constant between the first and second 
halves of the sample. 
51 If the debt stock components—Treasury, SOMA, and TIC—are entered separately into the regression, 
the coefficients on SOMA and TIC are a bit larger and the coefficient on Treasury is considerably smaller 
than the coefficient on the combined variable. We suspect that the smaller separate Treasury estimate arises 
because shifts in the supply of long-term Treasury securities are anticipated far in advance. In the 
regressions reported here, we nevertheless impose the assumption that the effects are the same. 

- 34 - 
 

                                                           



addition to the levels of our explanatory variables, the contemporaneous, lead, and lagged 

first differences of each are included as regressors.52 The level coefficients from the 

DOLS regression estimate the long-run relationship between the variables, and the 

deviation of the term premium from this long-run relationship is referred to as the 

cointegration error. Regressing the change in the term premium on the contemporaneous 

change in the explanatory variables and on the lagged level of the cointegration error 

allows us to estimate the long-run adjustment speed of the cointegrating relationship and 

to test the significance of the cointegrating relationship.  

The first two columns of Table 3 present results from the DOLS model, again 

estimated over the period January 1985 to June 2008. The long-run effects of changes in 

the longer term debt stock are almost identical to those obtained in Table 2. Specifically, 

an increase in longer term debt equal to 1 percent of GDP increases the term premium by 

slightly more than 4 basis points in the unadjusted specification and by slightly more than 

6 basis points in the duration-adjusted specification. The adjustment speed parameters 

of -0.15 imply that deviations in the term premium from long-run equilibrium have a 

half-life of roughly five months. The t-statistics on the adjustment speeds are -5.7 and -

6.3, which are sufficiently large to reject the hypothesis that these variables do not have a 

52 The following procedure was used to select the leads and lags included within the DOLS regression. We 
started with a single lead and lag of the first difference of each explanatory variable. If the lead or lag for a 
variable was statistically significant at the 5 percent level (using Newey-West standard errors with twelve 
lags), we added one more and removed all leads and lags that were not significant. If the added lead or lag 
was still significant, we added four more. For each specification, this was enough to make the leads and 
lags of the longest length statistically insignificant. For robustness, we also estimated the model using six 
leads and lags of the first differences. The coefficient estimates on supply in the cointegrating vectors were 
virtually unchanged from those derived according to the selection procedure just described. 
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stable long-run relationship (that is, they are not cointegrated) at the 1 percent 

significance level. Note that the adjustment speed drops substantially when the debt stock 

variables are excluded (the final columns), suggesting that the longer term debt stock is 

an important part of the long-run relationship.  

The preceding regressions are based on the Kim-Wright model of the ten-year term 

premium, which was estimated over a sample that does not include a major financial 

crisis or monetary policy constrained by the zero bound on nominal interest rates. As a 

robustness check, we also estimate a specification that uses the ten-year Treasury yield as 

the dependent variable and that includes the target federal funds rate and the slope of the 

near-term eurodollar futures curve to proxy for the expected path of policy rates.53 If we 

assume that the two additional variables adequately control for expected future policy 

interest rates, the estimated coefficients on the other variables should continue to reveal 

their impact on the ten-year term premium. Note that another reason for focusing directly 

on the behavior of the ten-year yield is that the ultimate goal of LSAPs is to lower longer 

term private borrowing rates, many of which are highly correlated with ten-year Treasury 

yields. As the first and third columns of Table 4 show, the estimated longer term debt 

supply effects are somewhat higher in this specification than in the term premium 

regressions. The estimated coefficients of 0.07 and 0.10 on the unadjusted and duration-

adjusted debt stocks imply that LSAPs have reduced the ten-year term premium by 82 

53 Specifically, we use the difference between the implied rates on eurodollar futures contracts settling 
approximately two years and one year ahead. 
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basis points (unadjusted model) or 58 basis points (duration-adjusted model).54 

Table 5 summarizes the estimated coefficients on longer term debt stock across our 

specifications while Table 6 lists the implied effects of the Federal Reserve’s asset 

purchases on the ten-year term premium. Our results suggest that the $1.725 trillion in 

announced purchases reduced the ten-year term premium by between 38 and 82 basis 

points. This range of point forecasts overlaps considerably with that obtained in our event 

study, which is impressive given that entirely separate data and methodologies were used 

to obtain the results.55 

Conclusion 

With policy interest rates in many countries constrained by the zero bound, and with 

short-term interest rates in Japan having been near zero for more than a decade, 

expansion of the monetary policy toolkit is an important objective. In this paper, we 

examine lessons from the experience of the Federal Reserve since late 2008 with one of 

the key policy tools available at the zero bound—large-scale purchases of longer term 

54 Using a longer sample and somewhat different specification, Greenwood and Vayanos (2010) also find a 
statistically significant effect of bond supply on the bond yields. They regress the spread of the five-year 
Treasury yield to the one-year Treasury yield and the spread of the twenty-year yield to the one-year yield 
on the ratio of Treasury securities with maturities greater than ten years to total Treasury securities. They 
do not subtract SOMA or TIC holdings. Over the period 1952-2005, they find that a one percentage point 
increase in the share of Treasury securities with maturities above ten years increases the five-year yield 
spread 4 basis points and the twenty-year yield spread 8 basis points. 
55 The event-study range is somewhat higher than the time-series range. This difference may reflect the 
possibility that LSAP effects are larger when financial conditions are strained. Alternatively, it is possible 
that the effect of maturity supply on bond yields is nonlinear, so that large reductions in net supply have a 
proportionally larger (or smaller) effect on yields. The LSAP programs constituted a large shift in maturity 
supply by historical standards. 
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assets. 

By reducing the net supply of assets with long duration, the Federal Reserve’s LSAP 

programs appear to have succeeded in reducing the term premium. The overall size of the 

reduction in the ten-year term premium appears to be somewhere between 30 and 100 

basis points, with most estimates in the lower and middle thirds of this range. In addition 

to reducing the term premium, the LSAP programs had an even more powerful effect on 

longer term interest rates on agency debt and agency MBS by improving market liquidity 

and removing assets with high prepayment risk from private portfolios. Similar effects 

appear to have occurred in the United Kingdom after the Bank of England launched a 

broadly similar LSAP program in 2009. 

Based on this evidence, we conclude that the Federal Reserve’s LSAP programs did 

lower longer term private borrowing rates, which should stimulate economic activity. 

While the effects are especially noticeable in the mortgage market, they appear to be 

widespread, extending, for example, to the markets for Treasury securities, corporate 

bonds, and interest rate swaps. That conclusion is promising, as it means that monetary 

policy remains potent even after the zero bound is reached. To be sure, achieving this 

further stimulus was not without its challenges, as it required a sizable expansion of the 

Federal Reserve’s balance sheet, and the purchase of such a large volume of securities in 

a relatively short time frame required the surmounting of operational hurdles. However, 

by restoring functioning to the mortgage market and lowering the term premium, the 
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programs provided considerable benefits.  

Even though the LSAPs appear to have been successful, it is worth reflecting on their 

structure and considering whether the approach taken was optimal. The LSAPs, as 

implemented, were discrete in nature, in that the broad characteristics of the programs 

were set in two decisions upfront (in November 2008 and March 2009). The remainder of 

the programs involved carrying out those decisions, with little responsiveness to changes 

in the economic or financial outlook.  

By stating a specific amount and a timetable for LSAPs upfront, the FOMC appeared 

to commit itself to a future course of action. This commitment was softened somewhat by 

the use of the phrase “up to” before the specified purchase amounts. However, market 

participants generally indicated that they expected the full amounts to be purchased, and 

in the later stages of the programs the FOMC made it clear that close to the full amounts 

would be purchased. Policymakers often prefer not to make strong commitments on 

future policies because there is always a chance that future economic conditions will call 

for a different policy stance than expected. Policymakers may want to assess the benefits 

of this element of commitment relative to an approach that instead allows greater 

responsiveness to economic and financial conditions. Bullard (2009) lays out the 

theoretical case for a policy rule for LSAPs analogous to conventional policy rules for 

interest rates, but he shows that the practical issues in designing such a rule are 

substantial, particularly in light of the limited historical experience of economies 
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operating near the zero bound on nominal interest rates.56 Indeed, further study of both 

the theoretical and empirical issues raised by LSAPs would be helpful in order to assess 

whether they can be employed even more effectively in the future. 

  

56 An alternative strategy, proposed by Bernanke (2002), is to use unlimited purchases to target near-zero 
yields on Treasury securities with successively longer maturities, starting with one-year securities. This 
strategy entails a completely elastic response of LSAPs to interest rates on the targeted securities, but 
leaves open the question of how to relate the choice of targeted maturities to economic conditions.  
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Table 1: Interest Rate Changes around Baseline and Extended Event Set Announcements 

 
* Included in the baseline event set.  
**Two-day change for agency mortgage-backed securities on March 18, 2009, because of a Bloomberg L.P. data error.  

Date Event
2y 

UST
10y 
UST

10y 
Agy

Agy 
MBS**

10y 
TP

10y 
Swap

Baa
Index

11/25/2008* LSAP Announcement -2 -22 -58 -44 -17 -29 -18
12/1/2008* Chairman Speech -8 -19 -39 -15 -17 -17 -12
12/16/2008* FOMC Statement -9 -26 -29 -37 -12 -32 -11
1/28/2009* FOMC Statement 10 14 14 11 9 14 2
3/18/2009* FOMC Statement -22 -47 -52 -31 -40 -39 -29
4/29/2009 FOMC Statement 1 10 -1 6 6 8 -3
6/24/2009 FOMC Statement 10 6 3 2 4 4 5
8/12/2009* FOMC Statement -2 5 4 2 3 1 2
9/23/2009* FOMC Statement 1 -3 -3 -1 -1 -5 -4
11/4/2009* FOMC Statement -2 6 8 1 5 5 3
12/16/2009 FOMC Statement -2 1 0 -1 1 1 -1
1/27/2010 FOMC Statement 11 3 4 4 1 3 1
3/16/2010 FOMC Statement -3 -5 -4 -4 -4 -4 -5
1/6/2009 Minutes Release 0 -4 3 -17 -1 -9 -14
2/18/2009 Minutes Release 9 11 4 6 8 9 16
4/8/2009 Minutes Release 2 -4 -7 -9 -4 -6 -6
5/20/2009 Minutes Release -5 -5 -5 -7 -4 -4 -10
7/15/2009 Minutes Release 7 13 16 16 10 16 7
9/2/2009 Minutes Release -1 -6 -6 -4 -7 -8 -5
10/14/2009 Minutes Release 1 7 10 3 8 7 8
11/24/2009 Minutes Release 0 -5 -5 -9 -5 -6 -3
1/6/2010 Minutes Release -2 6 5 4 6 7 -1
2/17/2010 Minutes Release 4 7 7 8 6 8 5
Baseline Event Set -34 -91 -156 -113 -71 -101 -67
Baseline Set + All FOMC -1 -55 -134 -114 -47 -75 -72
Cumulative Change:  11/24/08 to 3/31/2010 -19 50 -75 -95 30 28 -489
Std Dev of Changes: 11/24/2008 to 3/31/2008 5 8 9 10 6 9 7
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Table 2: Ordinary Least Squares Regression of Ten-Year Term Premium, January 1985 to June 2008 

 
Note: Regressions use Newey-West standard errors with twelve lags. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively.   

Coef Std Error Coef Std Error Coef Std Error
Constant -2.182*** 0.348 -2.324*** 0.349 -1.852*** 0.334
Cyclical Factors

Unemployment Gap 0.180** 0.064 0.185** 0.063 0.252*** 0.070
Core CPI 0.307*** 0.056 0.298*** 0.057 0.480*** 0.062

Uncertainty
Inflation Disagreement 0.377** 0.131 0.394** 0.133 0.286* 0.123
Realized Volatility 0.943*** 0.207 0.994*** 0.206 0.944*** 0.271

Supply
Unadjusted 0.044*** 0.009 - - - -
Duration-adjusted - - 0.064*** 0.014 - -

Adjusted R-squared 0.84 0.84 0.78
Std Err of Regression 0.36 0.37 0.43
Number of Observations 282 282 282
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Table 3: Dynamic Ordinary Least Squares Regression of Ten-Year Term Premium, January 1985 to June 2008 

 
Note: Adjustment Parameter estimated by regressing the change in the term premium on the contemporaneous change in each explanatory variable and on the 
lagged levelof the cointegration error. Regressions use Newey-West standard errors with twelve lags. ***, **, and * denote significance at the 1, 5, and 10 
percent levels, respectively. #Null hypothesis: no cointegrating relationship. Critical values are from Ericsson and MacKinnon (1999).  

Coef Std Error Coef Std Error Coef Std Error
Constant -2.288*** 0.388 -2.351*** 0.425 -1.879*** 0.355
Cyclical Factors

Unemployment Gap 0.222*** 0.062 0.219*** 0.063 0.283*** 0.071
Core CPI 0.302*** 0.065 0.281*** 0.063 0.502*** 0.067

Uncertainty
Inflation Disagreement 0.458** 0.173 0.454* 0.180 0.292 0.152
Realized Volatility 0.822*** 0.221 0.901*** 0.229 0.867** 0.296

Supply
Unadjusted 0.042*** 0.008 - - - -
Duration-adjusted - - 0.062*** 0.014 - -

Adjustment Parameter -0.154*** 0.03 -0.151*** 0.024 -0.116*** 0.021
ADF Test on Cointegrating Error# -6.051*** -5.957*** -3.441**
Number of Observations 282 280 282
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Table 4: Ordinary Least Squares Regression of Ten-Year Treasury Yield, January 1985 to June 2008 

 
Note: Regressions use Newey-West standard errors with twelve lags. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively.   

Coef Std Error Coef Std Error Coef Std Error
Constant 0.297 0.432 0.103 0.443 -0.013 0.513
Rate Expectations

Target Fed Funds 0.403*** 0.114 0.424*** 0.118 0.742*** 0.114
Eurodollar Slope 0.477* 0.214 0.478* 0.225 0.602* 0.273

Cyclical Factors
Unemployment Gap 0.127 0.208 0.172 0.210 0.784*** 0.198
Core CPI 0.378** 0.125 0.342** 0.131 0.163 0.157

Uncertainty
Inflation Disagreement 0.210 0.165 0.215 0.170 0.111 0.187
Realized Volatility 1.057*** 0.25 1.145*** 0.27 1.340*** 0.31

Supply
Unadjusted 0.069*** 0.014 0.000 0.000 - -
Duration-adjusted - - 0.098*** 0.023 - -

Adjusted R-squared 0.92 0.91 0.88
Std Err of Regression 0.45 0.46 0.53
Number of Obs 259 259 259
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Table 5: Effect of 1-Percent-of-GDP Increase in Long-Term Debt on Ten-Year Term Premium (basis points) 

 
Note: Estimate for the Dynamic Ordinary Least Squares Term Premium Model is the long-run effect.  

Ordinary Lease 
Squares Term 

Premium Model

Dynamice Ordinary 
Least Squares Term 

Premium Model Yield Level Model
Unadjusted 4.4 4.2 6.9
Duration-Adjusted 6.4 6.2 9.8
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Table 6: Total Effect of Large-Scale Asset Purchases on Ten-Year Term Premium (basis points) 

 
Note: For LSAPs implemented through March 2010. Based on asset durations as of March 2010 and the advance estimate of fourth-quarter 2009 nominal GDP. 
Estimate for the Dynamic Ordinary Least Squares Term Premium Model is the long-run effect. 

Ordinary Lease 
Squares Term 

Premium Model

Dynamice Ordinary 
Least Squares Term 

Premium Model Yield Level Model
Unadjusted 52 50 82
[95% CI] [31 to 74] [31 to 69] [50 to 115]
Duration-Adjusted 38 36 58
[95% CI] [21 to 54] [20 to 53] [31 to 84]
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Figure 1: Distribution of Agency Debt Purchases by Maturity 
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Figure 2: Distribution of Mortgage-Backed Securities Purchases by Coupon 
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Figure 3: Distribution of Treasury Purchases by Maturity 
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Figure 4: Pace of Purchases by Asset Class 
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Figure 5: Cumulative Interest Rate Changes on Baseline Event Set Days 
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Figure 6: Cumulative Changes since November 2008, Event vs. Non-Event Days 
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Figure 7: Cumulative Changes around Announcement Events, 
Alternative Parameters
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2. The Effects of the Federal Reserve’s Date-Based Forward Guidance 

Introduction 

In the statement released following its August 2011 meeting, the Federal Open Market 

Committee (FOMC) announced that it “currently anticipates that economic conditions—

including low rates of resource 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.”  Although the FOMC had provided some form of forward 

guidance regarding the future path of its policy rate in each statement since late 2008, this 

was the first time the language included explicit reference to a calendar date. 

The revised guidance prompted significant declines in implied rates on money market 

futures rates, as market participants revised lower their expected path for the target 

federal funds rate over the next several years. It also appears to have reduced uncertainty 

regarding that path, as implied volatilities on options on Eurodollar futures contracts and 

short-tenor swaptions expiring over the next several years declined substantially 

following the statement’s release. In January 2012, the Committee extended “mid-2013” 

to “late-2014”. As shown in Figure 8, this extension also led to declines in futures rates 

and interest rate implied volatilities. 

As Woodford (2012) highlights, the reaction of futures rates to the announcements 

could be interpreted in two very different ways. The “date-based” guidance may have 
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been taken as an indication that the Committee expected the economy to remain weak for 

longer than market participants had been anticipating, leading them to revise down their 

own expectations for future economic conditions and thus short-term interest rates. 

Indeed, the August statement included a more pessimistic assessment of the economic 

outlook than the prior statement had, and stated that that “downside risks to the economic 

outlook have increased.”  Alternatively, the guidance may have led investors to expect a 

more accommodative stance of monetary policy for a given set of economic conditions—

that is, it may have been interpreted as a signal of some change in the FOMC’s so-called 

reaction function. Eggertson and Woodford (2003) discuss why a central bank might 

wish to adopt an alternative reaction function when near the zero lower bound (ZLB) on 

short-term nominal interest rates. 

The reaction of implied volatilities to the announcements is also consistent with either 

interpretation. The revelation of information about the FOMC’s economic outlook might 

have reduced market participants’ uncertainty about their own forecasts for the economy 

and short-term rates. Moreover, as highlighted below, at the ZLB a weaker outlook might 

reduce uncertainty about short-term interest rates by increasing the probability the ZLB 

will be a binding constraint at future dates. Alternatively, by signaling a change in the 

FOMC’s likely reaction to future economic conditions, the guidance might have reduced 

uncertainty about the future path of short-term rates, also leading to lower implied 

volatilities. 
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Whether the date-based guidance signaled a weaker economic outlook or a change in 

the FOMC’s reaction function has important implications for the likely efficacy of the 

policy. Perceptions that the Committee’s outlook was weaker than previously believed 

might lower rates but also lead broader financial conditions to tighten in a 

counterproductive way. On the other hand, perceptions that the Committee would be 

likely to respond in a different way to economic outcomes and forecasts might ease broad 

financial conditions, helping to stimulate aggregate demand and promote the FOMC’s 

employment and price stability objectives. Of course, the details of the perceived change 

in the FOMC’s reaction function would determine its precise effect on expectations 

regarding the future path of the federal funds target rate and Federal Reserve asset 

purchases; these expectations would, in turn, would determine the ultimate effect on 

longer-term interest rates and other asset prices. 

This paper examines the extent to which the date-based guidance altered perceptions 

of one key ingredient in the FOMC’s reaction function—the change in policy for a given 

change in economic conditions. To make this more concrete, think of the FOMC’s 

reaction function as being reasonably well described by a function of the form: 

 𝑖𝑡 = 𝑖𝑡∗ + 𝛼𝑡𝑍𝑡 (2)  

where 𝑖𝑡 is the nominal policy rate, 𝑖𝑡∗ is the neutral policy rate, and 𝑍𝑡 is a vector of state 

variables that summarize economic conditions. This is just a generalized version of a so-

called Taylor rule, in which 𝑍𝑡 would commonly include the (actual or expected) 
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unemployment or output gap and the deviation of (actual or expected) inflation from its 

target. I try to estimate how the date-based guidance affected market participants’ 

perceptions of 𝛼𝑡. To do so, I estimate the time-varying sensitivity of short-term interest 

rate expectations to macroeconomic data surprises. 

I start by illustrating that a perceived change in 𝛼𝑡 should, under “normal” 

circumstances, change the sensitivity of futures rates to these surprises. However, this 

identification channel is confounded by the ZLB. In particular, as shown in Swanson and 

Williams (2013), as the ZLB becomes more binding—in the sense that the perceived 

probability that the FOMC would set a negative target rate if it could do so increases—

futures rates should become less sensitive to economic surprises independent of any 

change in perceptions of the FOMC’s desired policy reaction to evolving economic 

conditions. Thus, if the date-based guidance or accompanying language in the statements 

led to a worsened outlook and increased probability of being constrained by the ZLB at 

future dates, inference based on the sensitivity of futures rates is likely to be misleading. 

Fortunately, the issue posed by the ZLB can be circumvented by using distributions 

of short-term interest rate expectations derived from interest rate options. In particular, 

under a plausible set of assumptions, the sensitivity of sufficiently high percentiles of 

these distributions—for example, the 85th percentile—are not directly affected by the 

ZLB. Intuitively, the high percentiles allow us to focus on short-term interest rate 

expectations associated with future states in which the ZLB is not a binding constraint, 
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and thus to cleanly read expectations for the Committee’s desired policy response to 

evolving conditions. Using risk-neutral probability density functions (PDFs) constructed 

from interest rate caps, along with measures of the surprise components of key U.S. 

macroeconomic data releases, I estimate the effects of the date-based guidance on 

perceptions of the FOMC’s reaction function. My empirical model uses dummy variables 

to capture the effects of the introduction and extension of the date-based guidance, 

controlling for other factors, such as monetary policy uncertainty and the state of the 

business cycle, which might generate time-variation in the sensitivity to economic 

surprises. 

I find that the introduction of the date-based guidance in August 2011 did indeed lead 

to a significant reduction in the sensitivity of the risk-neutral percentiles to economic 

surprises. In particular, the regression point estimates indicate that the “mid-2013” 

language reduced the sensitivity of rate expectations 6-months to 3-years ahead by 65 to 

100 percent. I consider all possible dates for a break in the sensitivity in recent years; the 

evidence strongly favors August 2011 as the most likely timing of such a break. 

Moreover, the finding of reduced sensitivity is robust to the inclusion of various control 

variables and to the use of PDFs derived using alternative options contracts and fitting 

methodologies. I conclude that the “mid-2013” guidance substantially altered market 

participants’ views of the FOMC’s reaction function. Interestingly, however, I find that 

the extension from “mid-2013” to “late-2014” at the January 2012 FOMC meeting had 
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no statistically significant effect.57  One explanation for this is that an extension of the 

guidance at the January meeting was anticipated by market participants—making its 

effects difficult to isolate—and the expected timing of the first target rate increase was, at 

that time, already relatively close to late-2014.58  It may also be the case that when the 

referenced date is sufficiently distant, the FOMC’s willingness to provide date-based 

guidance at all matters more than the specific horizon that the guidance covers. 

These findings support the view that the FOMC’s date-based guidance did more than 

signal a weaker outlook—it altered perceptions of the Committee’s likely reaction to 

evolving conditions. The resulting reduction in the sensitivity of short-term interest rate 

expectations might have helped to keep longer-term interest rates anchored at low levels, 

and perceptions of a changed reaction function may have boosted business and consumer 

confidence and stimulated demand. On the other hand, the reduced sensitivity might also 

have lessened the probability that market reactions to economic developments moved 

longer-term interest rates in a manner consistent with the Committee’s view regarding the 

likely future path of short-term rates. Whether the date-based guidance also affected 

perceptions of the intercept of the FOMC’s reaction function, 𝑖𝑡∗, is beyond the scope of 

this paper; for analysis of this see Campbell et al. (2012) and Eusepi et al. (2013).  

57 In September 2012 the FOMC extended “late-2014” to “mid-2015”. For reasons discussed below I do not 
include this extension in my empirical analysis. The replacement of the date-based guidance with economic 
thresholds in December 2012 obviously offers potentially valuable information into the effects of the date-
based guidance, but as of the initial writing of this paper in January 2013 it is premature to use my 
methodology to identify the effects of this change. 
58 Though supported by available survey data, this stands in some contrast to observed declines in futures 
rate and implied volatilities around the January 2012 statement. 
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This paper proceeds as follows: Section 2 briefly highlights related research. Section 

3 reviews the evolution of the forward rate guidance used by the FOMC since reaching 

the ZLB in December 2008. Section 4 shows how the sensitivity of futures rates to 

economic surprises normally reveal information about perceptions of the FOMC’s 

reaction function, highlights how the ZLB clouds that signal, and illustrates how 

percentiles of distributions derived from interest rate options can be used to circumvent 

this problem. Section 5 describes the risk-neutral PDFs and economic surprises data used 

in the analysis. Section 6 presents estimations and results. Section 7 discusses the 

estimation results and concludes. 

Related Research 

Eggertson and Woodford (2003) show how communicating more explicitly about the 

future path of short-term interest rates can help to promote a central bank’s stabilizations 

goals when the ZLB is a meaningful constraint. Following on the analysis of Krugman 

(1998), they consider the consequences of the ZLB for the optimal conduct of monetary 

policy in the context of an explicit intertemporal equilibrium model. They find that the 

ZLB represents an important constraint on what monetary policy can achieve, and show 

that the key to dealing with it is to create the right expectations regarding the way in 

which monetary policy will be used subsequently, at a time when the ZLB is no longer a 

binding constraint. They characterize the kind of expectations regarding future policy that 

it would be desirable to create, and discuss a form of a price-level targeting rule that 
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should bring about the constrained-optimal equilibrium. A key feature of this policy is 

that, over some period when a standard policy rule would prescribe a positive short-term 

interest rate, the rate is instead held at zero and is thus relatively less responsive to 

changes in the outlook than the reaction function in the absence of the ZLB constraint 

would dictate. 

A number of researchers have studied the financial market effects of unconventional 

monetary policy at the ZLB. However, the overwhelming majority of this research has 

focused on the effects of the Federal Reserve’s large-scale asset purchases. Important 

papers in this literature include D’Amico and King (forthcoming), Gagnon et al. (2011), 

Hamilton and Wu (2012), Joyce et al. (2011), Krishnamurthy and Vissing-Jorgensen 

(2011), Li and Wei (2012), and Swanson (2011). Wright (2012) looks at the asset price 

effects of U.S. monetary policy at the ZLB more generally—without attempting to 

distinguish between the effects of forward guidance and large-scale asset purchases—

using a structural VAR identified by the assumption that monetary policy shocks are 

heteroskedastic. 

Swanson and Williams (2013) use a novel method to estimate time-varying effects of 

economic surprises on interest rates at the ZLB. Using rolling 1-year window regressions, 

they find that 1- and 2-year Treasury yields were surprisingly sensitive to economic news 

throughout 2008-11, despite the federal funds rate being stuck at zero during that period. 

They also present evidence that time-variation in the effects of economic surprises is 
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related to measures of monetary policy uncertainty. This paper adopts their basic 

methodology for identifying time-varying effects with a limited number of 

macroeconomic news observations, but differs from theirs in several key respects. Most 

fundamentally, I focus on estimating the effects of a particular policy—the date-based 

guidance used by the FOMC between August 2011 and December 2012—rather than 

characterizing the change in sensitivity more generally. To isolate the policy’s effect 

from the more general impact of the ZLB, I use interest rate options-implied PDFs 

instead of Treasury yields, and regression specifications designed to capture time-varying 

effects specifically related to the guidance.59 

Campbell et al. (2012) study the FOMC’s forward guidance. They distinguish 

between two types of forward guidance, which mirror the two interpretations of the 

reaction to the date-based guidance outlined in the previous section. In particular, they 

discuss “Odyssean” guidance, which changes private expectations by publicly 

committing the FOMC to future deviations from its underlying policy rule, and “Delphic” 

guidance, which encompasses statements that describe only the economic outlook and 

typical monetary policy stance. They develop a new methodology based on a traditional 

interest rate policy rule that uses data on federal funds futures and market participants’ 

expectations of future economic conditions to measure Odyssean forward guidance. Their 

empirical evidence suggests that the public has experience with Odyssean forward 

guidance, and they investigate the consequences of providing that form of forward 

59 The interest rate options—like futures rates—provide measures of expected policy rates at fixed future 
dates, whereas Treasury yields reflect the average expected policy rates over longer horizons. The former 
afford a clearer view of the effects of monetary policy. 
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guidance in the current environment. My analysis supports the view that the FOMC’s 

date-based guidance was not simply taken by market participants as a declaration of the 

FOMC’s policy intentions based on some fixed reaction function; instead, it altered 

perceptions of the way the Committee would respond to changes in the outlook.  

Moessner and Nelson (2008) examine various aspects of the response of financial 

markets to forward guidance in the U.S. in an earlier period and in other countries. Using 

an empirical model similar to mine, they find that the guidance used by the FOMC 

between 2003 and 2005—guidance which did not include reference to calendar dates—

was accompanied by an increase in the sensitivity of 1-year-ahead Eurodollar futures 

rates to economic surprises. 

My analysis also connects to an extensive literature on the asset price effects of 

macroeconomic data surprises, including Beechey (2007), Faust et al. (2007), Gürkaynak 

et al. (2005), and Rigobon and Sack (2008). However, to my knowledge, mine is the first 

to examine the impact of economic surprises on measures of the distributions of short-

term interest rate expectations derived from interest rate options. 

Recent Evolution of the FOMC’s Forward Guidance 

A brief review of the evolution of the FOMC’s use of forward guidance on the target 

federal funds rate provides useful context for the analysis in this paper. The following are 
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the changes the Committee has made to the guidance since the ZLB was reached in 

December 2008:60 

• December 2008: Along with reducing the target rate to the ZLB, stated that “weak 

economic conditions are likely to warrant exceptionally low levels of the federal 

funds rate for some time”. 

• March 2009: Changed “some time” to “an extended period”. 

• November 2009: Elucidated the conditions likely to warrant exceptionally low 

rates, stating that “economic conditions, including low rates of resource 

utilization, subdued inflation trends, and stable inflation expectations, are likely to 

warrant exceptionally low levels of the federal funds rate for an extended period”. 

• June 2011: Modified the description of conditions likely to warrant low rates, to 

“including low rates of resource utilization and a subdued outlook for inflation 

over the medium run”. 

• August 2011: Replaced “for an extended period” with “at least through mid-

2013”. This was the Committee’s first use of date-based forward guidance.  

• January 2012: Replaced “mid-2013” with “late-2014”. 

• September 2012: Replaced “late-2014” with “mid-2015”. The FOMC also stated 

that it “expects that a highly accommodative monetary policy will remain 

appropriate for a considerable time after the recovery strengthens”. 

60 All of the language changes came in a statement released at the conclusion of an FOMC meeting. The 
statements can be found at http://www.federalreserve.gov/monetarypolicy/fomccalendars.htm.  
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• December 2012: Replaced the date-based guidance with thresholds linked to the 

unemployment rate and projected inflation. In particular, the FOMC stated that it 

“anticipates that this exceptionally low range for the federal funds rate will be 

appropriate at least as long as the unemployment rate remains above 6-1/2 

percent, inflation between one and two years ahead is projected to be no more 

than a half percentage point above the Committee’s 2 percent longer-run goal, and 

longer-term inflation expectations continue to be well anchored”. 

While there were three statements in which date-based guidance was introduced or 

modified—August 2011, January 2012, and September 2012—there is substantial 

variation in the extent to which market participants anticipated the language changes. 

Based on news reports, market commentaries and available surveys, the introduction of 

the date-based guidance in August 2011 appears to have come as a near-complete 

surprise to market participants. In contrast, as shown in Table 7, surveys of primary 

dealer economists conducted by the Open Market Desk of the Federal Reserve Bank of 

New York indicate that respondents assigned very high odds to some strengthening of the 

forward guidance at the January 2012 and September 2012 meetings.61,62 

Another key distinguishing feature of the September 2012 statement is that it also 

announced that the Federal Reserve would purchase agency mortgage-backed securities 

(MBS) at a pace of $40 billion per month, and that in the absence of a substantial 

improvement in the labor market outlook the Committee would continue its agency MBS 

61 The survey questionnaires and results can be found at 
http://www.newyorkfed.org/markets/primarydealer_survey_questions.html.  
62 The probability of date-based guidance being introduced at the next meeting was not asked about on the 
primary dealer survey ahead of the August 2011 meeting, likely a reflection of the fact that it was not a 
possibility being discussed by market participants at that time. 
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purchases and undertake additional purchases. That is, the Committee announced 

purchases that were explicitly linked to economic conditions, unlike the fixed-size 

purchase programs with specified end-dates that it had undertaken to that point. Because 

the extension of the guidance came at the same time as this explicitly state-dependent 

asset purchase program, I don’t include the September 2012 meeting in my regression 

analysis, and rely instead on the changes made in August 2011 and January 2012 to 

illuminate the effects of date-based guidance.63 

In framing my analysis and interpreting the results, it is also worth highlighting the 

large number of other policy announcements and communications that came 

contemporaneously with the communications described above. For example, the 

December 2008 statement was the first official FOMC communication to reference the 

possibility of purchases of longer-term Treasury securities.64  The March 2009 statement 

announced a significant expansion in the Federal Reserve’s agency debt and MBS 

purchases and announced its first round of Treasury purchases. FOMC participants’ 

economic projections were published—as part of the Summary of Economic Projections 

(SEP)—and Chairman Bernanke held press conferences following the release of a 

number of the statements. The day of the January 2012 statement was the first time that 

FOMC participants published projections for the target federal funds rate as part of the 

SEP, and marked the first publication of the Committee’s “Statement on Longer-Run 

63 There are also relatively few observations on economic surprises available following the September 2012 
meeting. 
64 Agency debt and MBS purchases had been announced in November 2008, and the possibility of 
purchases of longer-term Treasury securities had been referenced in a speech by the Chairman on 
December 1, 2008. 
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Goals and Policy Strategy”. Finally, the September 2012 and December 2012 statements 

announced open-ended purchases of agency MBS and Treasury securities, respectively. 

Identifying Shifts in the Perceived Reaction Function at the ZLB 

In this section I present a stylized model designed to: (1) demonstrate how, in the absence 

of the ZLB, the sensitivity of futures rates to economic surprises can reveal information 

about perceptions of the FOMC’s reaction function, (2) highlight how the ZLB clouds 

this signal, and (3) illustrate how percentiles of distributions derived from options prices 

can be used to circumvent the problem posed by the ZLB. 

Identifying Shifts in the Perceived Reaction Function Using Futures Rates 

As in the introduction, let 𝑖𝑡 denote the time-t target for the federal funds rate, given by: 

 𝑖𝑡 = 𝑖𝑡∗ + 𝛼𝑡𝑍𝑡 (3)  

where 𝑖𝑡∗ is the FOMC’s perception of the neutral nominal policy rate, 𝑍𝑡 is a vector of 

state variables that summarizes the FOMC’s perception of current or future economic 

conditions, and 𝛼𝑡 is a vector of coefficients that governs how the FOMC adjusts the 

target in response to changes in 𝑍𝑡. This specification takes the form of simple policy 

rules—often called Taylor rules—that are frequently used in monetary policy analysis. In 

these rules, the vector 𝑍𝑡 typically includes measures of the unemployment or output gap 
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and of the deviation of inflation from the central bank’s target. For simplicity, I assume 

𝑍𝑡 and 𝛼𝑡 are scalars, and 𝛼𝑡 > 0.65 

Let 𝑓𝑗,𝑡
′  denote the time-t rate on a futures contract that settles based on the target 

federal funds rate at t+j, where the prime superscript denotes that this is a hypothetical 

futures rate that would prevail if the ZLB were not a binding constraint or the possibility 

of reaching it were sufficiently remote so as to have no impact on the contract’s pricing. 

If the marginal investor is risk-neutral, this futures rate will equal the mean of the 

distribution of target rate expectations: 

 𝑓𝑗,𝑡
′ = 𝐸𝑡�𝑖𝑡+𝑗� 

= 𝐸𝑡�𝑖𝑡+𝑗∗ + 𝛼𝑡+𝑗𝑍𝑡+𝑗� 

(4)  

where 𝐸𝑡[∙] is the conditional expectations operator. 

Under the plausible assumption that investors’ beliefs about 𝑖𝑡+𝑗∗  are not affected by 

changes to 𝐸𝑡�𝑍𝑡+𝑗�, the sensitivity of the futures rate to economic surprises is given by: 

 𝜕𝑓𝑗,𝑡
′

𝜕𝐸𝑡�𝑍𝑡+𝑗�
= 𝛼�𝑡+𝑗 

(5)  

65 For example, 𝑍𝑡 might be the level or growth rate of the nominal GDP gap. 
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where 𝛼�𝑡+𝑗 is the marginal investor’s time-t perception of 𝛼𝑡+𝑗.66  A seemingly 

straightforward way to assess whether perceptions of the FOMC’s reaction function were 

affected by the date-based guidance would be to test for breaks in 𝛼�𝑡+𝑗, using observable 

variables to proxy for changes in 𝐸𝑡�𝑍𝑡+𝑗� and controlling or other factors that might 

generate time-variation. 

The Confounding Effects of the ZLB 

The ZLB confounds the identification strategy suggested just above. To see how, let 𝑖𝑡𝑠 

denote the so-called “shadow rate”—the target rate that the FOMC would set in the 

absence of a ZLB—which reflects the Committee’s desired policy setting. Assume the 

shadow rate is given by: 

 𝑖𝑡𝑠 = 𝑖𝑡∗ + 𝛼𝑡𝑍𝑡 (6)  

Let 𝑖𝑡 continue to denote the actual target rate. Reflecting the effects of the ZLB, 𝑖𝑡 

is: 

 𝑖𝑡 =  max (0, 𝑖𝑡𝑠) (7)  

66 The assumption that investors’ beliefs about 𝑖𝑡+𝑗∗  are not affected by changes to 𝐸𝑡�𝑍𝑡+𝑗� can be relaxed. 
As long as the effect of changes in 𝐸𝑡�𝑍𝑡+𝑗� on 𝐸𝑡�𝑖𝑡+𝑗∗ � is time-invariant, the results carry through. 
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Now assume that, conditional on information at time-t, the shadow rate 𝑖𝑡+𝑗𝑠  is perceived 

to be normally distributed: 

 𝑖𝑡+𝑗|𝑡
𝑠 ~𝑁(𝜇𝑗,𝑡,𝜎𝑗2) (8)  

where 𝜇𝑗,𝑡 = 𝐸𝑡�𝑖𝑡+𝑗∗ � + 𝛼�𝑡+𝑗𝐸𝑡�𝑍𝑡+𝑗�. 

Let 𝑓𝑗,𝑡 denote the futures rate once the assumption that the ZLB can be safely 

ignored is relaxed; note that the prime superscript has been dropped to distinguish this 

from the hypothetical futures rate considered above, which ignored the effects of the 

ZLB. Because of the ZLB, 𝑓𝑗,𝑡, which is the mean of the distribution of the actual target 

rate, will be given by: 

 
𝑓𝑗,𝑡 = �1 −Φ(𝜆𝑗,𝑡)� ∙ �𝜇𝑗,𝑡 + 𝜎𝑗

𝜑(𝜆𝑗,𝑡)
1 −Φ(𝜆𝑗,𝑡)

� 
(9)  

where 𝜑(∙) is the probability density function of the standard normal distribution and 

Φ(∙) is its cumulative distribution function, and 𝜆𝑗,𝑡 = −𝜇𝑗,𝑡 𝜎𝑗⁄ .67 

It can be shown that under the assumptions outlined above, 𝜕𝑓𝑗,𝑡 𝜕𝐸𝑡�𝑍𝑡+𝑗�⁄ ∈

[0,𝛼�𝑡+𝑗] and is monotonically increasing in 𝜇𝑗,𝑡. That is, in the presence of the ZLB, the 

67 This follows from the fact that the probability that 𝑖𝑡 > 0 is given by 1 −Φ�𝜆𝑗,𝑡�, and, conditional on 
𝑖𝑡 > 0, 𝑖𝑡 follows a truncated normal distribution. 
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sensitivity of futures rates to changes in the outlook declines with the mean of the shadow 

rate distribution. Figure 9 illustrates these points, plotting 𝑓𝑗,𝑡 and 𝜇𝑗,𝑡 as functions of 

𝐸𝑡�𝑍𝑡+𝑗� for the values 𝛼�𝑡+𝑗 = 1, 𝜎𝑗2 = 1, and 𝐸𝑡�𝑖𝑡+𝑗∗ � = 0.68  These features of the 

sensitivity of futures rates to economic surprises mean that, in the presence of the ZLB, 

communications from the FOMC that prompt declines in 𝐸𝑡�𝑍𝑡+𝑗� or 𝐸𝑡�𝑖𝑡+𝑗∗ � will tend to 

dampen the sensitivity of futures rates to economic surprises independent of any effect on 

𝛼�𝑡+𝑗. That is, declines in sensitivity may come about simply because the ZLB becomes a 

“more binding” constraint. As noted above, the August 2011 statement included a more 

pessimistic economic assessment than the previous statement, and stated that “downside 

risks to the economic outlook have increased”. Thus, the possibility that one might 

mistakenly attribute a decline in the sensitivity driven by a more pessimistic outlook to 

the effects of the date-based guidance seems material.69 

Using Distribution Percentiles to Identify Shifts 

This limitation of futures rates can be overcome using interest rate options, from which 

percentiles of the perceived distributions of future federal funds rates can be derived. To 

see how, let 𝑝𝑥,𝑗,𝑡
𝑠  and 𝑝𝑥,𝑗,𝑡 denote the x’th percentiles of the time-t distributions of the j-

period-ahead shadow and actual rates, respectively. Due to the ZLB: 

68 There is nothing special about these parameter values; the points hold more generally. Moreover, the 
same chart could be drawn as a function of 𝐸𝑡�𝑖𝑡+𝑗∗ � for given values of 𝐸𝑡�𝑍𝑡+𝑗� and other parameters. 
69 Separately, the guidance may have been taken as a signal that the FOMC had revised down its collective 
judgment of the neutral nominal policy rate. This, too, would be problematic for identification based on 
futures rates. 
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 𝑝𝑥,𝑗,𝑡 = 𝑚𝑎𝑥 (0,𝑝𝑥,𝑗,𝑡
𝑠 ) (10) 

Because 𝑖𝑡𝑠 is, by assumption, normally distributed, ceteris paribus, an increase 

(decrease) in its mean, 𝜇𝑗,𝑡 will increase (decrease) any percentile of the distribution by 

an equal amount:70 

 𝜕𝑝𝑥,𝑗,𝑡
𝑠

𝜕𝜇𝑗,𝑡
= 1 

(11) 

If 𝑥 is selected to be sufficiently high, so that 𝑝𝑥,𝑗,𝑡 > 0 over the sample period of 

interest: 

 𝜕𝑝𝑥,𝑗,𝑡

𝜕𝐸𝑡�𝑍𝑡+𝑗�
=
𝜕𝑝𝑥,𝑗,𝑡

𝜕𝜇𝑗,𝑡
∙

𝜕𝜇𝑗,𝑡

𝜕𝐸𝑡�𝑍𝑡+𝑗�
 

=
𝜕𝑝𝑥,𝑗,𝑡

𝑠

𝜕𝜇𝑗,𝑡
∙

𝜕𝜇𝑗,𝑡

𝜕𝐸𝑡�𝑍𝑡+𝑗�
 

= 𝛼�𝑡+𝑗 

(12) 

where the last equality follows from the fact that 𝜕𝜇𝑗,𝑡 𝜕𝐸𝑡�𝑍𝑡+𝑗�⁄ = 𝛼�𝑡+𝑗. As a result, 

one can identify shifts in 𝛼�𝑡+𝑗 by examining how percentiles of the perceived 

distributions of future rates respond to incoming economic news that alters the outlook. 

The intuition behind this is that, by looking at the distribution percentiles, one can focus 

70 This depends on the assumption that 𝜎𝑗2is time-invariant. 
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on short-term interest rate expectations associated with states in which the ZLB is not 

binding and thus can cleanly read market participants’ expectations for the Committee’s 

desired policy response to evolving conditions. Figure 10 illustrates the point, plotting 

𝑝85,𝑗,𝑡 and 𝜇𝑗,𝑡 against 𝐸𝑡�𝑍𝑡+𝑗� for the values of 𝛼�𝑡+𝑗, 𝜎𝑗2, and 𝐸𝑡�𝑖𝑡+𝑗∗ � considered in 

Figure 9. As long as the 85th percentile is positive, its derivative with respect to 𝐸𝑡�𝑍𝑡+𝑗� 

does not depend on the level of 𝐸𝑡�𝑍𝑡+𝑗� or 𝐸𝑡�𝑖𝑡+𝑗∗ �. 

To preview the core empirical analysis that follows in Section 6, I estimate regression 

models of the form (I have dropped the j subscripts for simplicity): 

 ∆𝑝𝑥,𝑡 = 𝑓(𝑋𝑡)𝛽𝑠𝑡 + 𝜀𝑡 (13) 

where measures of 𝑝𝑥,𝑡 are derived from interest rate options prices and 𝑠𝑡 are measured 

surprises for several economic data releases, meant to proxy for changes in 𝐸𝑡�𝑍𝑡+𝑗�. My 

baseline strategy is to include dummy variables for the introduction of the date-based 

guidance in August 2011 and its extension in January 2012 within the vector 𝑋𝑡, along 

with other factors that may generate time-varying sensitivity. 

Risk-Neutral Percentiles and Economic Surprises Data 

Two key data elements are used in the empirical analysis in this paper: (1) percentiles of 

distributions of expectations regarding future federal funds rates, constructed from 
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interest rate options prices, and (2) measures of macroeconomic surprises—the difference 

between the expected and actual values for various data releases—constructed using 

survey forecasts. 

Risk-Neutral PDFs 

The baseline PDFs used are constructed by staff at the Federal Reserve Board. The 

measure is non-parametric and is derived from out-of-the-money interest rate caps and 

floors; for robustness, I also use PDFs constructed from options on Eurodollar futures 

using an alternative methodology. However, prior to August 2011 the available expiries 

on Eurodollar futures options generally extended out only two years, and so these 

contracts provide more limited information on changes in sensitivity at horizons of 

interest. 

An interest rate cap is a portfolio of European call options, or “caplets”, on 3-month 

LIBOR rates. These options provide protection against rising interest rates and as a result 

the prices at which caplets with different expiry dates and strike rates trade reveal 

information about the probabilities investors assign to different interest rate outcomes.  

With enough caps one can recover pricing information on the constituent caplets, in a 

manner similar in spirit to extracting forward interest rates from a yield curve. Following 

Breeden and Lizenberger (1978) one can then construct the risk-neutral PDF for a given 

expiry, j, by twice differentiating the function for the price of the caplets expiring at j 
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with respect to strike. In order to generate a twice differentiable price function the Board 

staff follows Shimko (1993). In particular, for each expiry, implied volatility is regressed 

on a quadratic function of strikes, and the fitted values from this regression are 

substituted into Black’s formula for pricing caplets.71   

It is worth emphasizing that the resulting PDFs are risk-neutral and, in addition to 

revealing information about the actual probabilities market participants assign to future 

short-term interest rate outcomes, are affected by the demand for exposure to those 

outcomes for hedging or speculation. As a result, they do not generate pure measures of 

the percentiles. Nonetheless, if the sensitivity of options risk premiums to economic 

surprises is time-invariant—or at least was unaffected by the date-based guidance—the 

fact that the risk-neutral and actual, or “physical”, PDFs differ should not present 

problems for the analysis in this paper. Moreover, long-term yields are affected by both 

short-term interest rate expectations and risk premiums, and so policymakers may care as 

much about the effects of their policy on risk-neutral measures as on physical measures. 

This analysis uses distributions derived from interest rate caps with horizons from 1 

to 4 years and strikes ranging from 1 to 14 percent. The data are available from 

71 The procedure described produces PDFs of future 3-month LIBOR rates. To generate PDFs of federal 
funds rates, Svensson LIBOR and federal funds rate curves are fit and the difference between them is used 
to adjust the strikes on the interest rate caps. 
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Bloomberg starting in 2005. However, because there are significant gaps in the price data 

prior to January 2007, I start my estimation samples in January 2007.72   

Figure 11 plots the risk-neutral probabilities of the federal funds rate being less than 

½ percent 4, 8, 12, and 16 quarters ahead. These probabilities have risen significantly in 

recent years, and increased notably following the August 2011 FOMC statement. Their 

high levels and the sharp increases around the introduction of the date-based guidance 

affirm the relevance of the identification challenge posed by the ZLB that was discussed 

in the previous section.  

Figure 12 plots the risk-neutral 85th percentiles of the federal funds rate 4, 8, 12, and 

16 quarters ahead. The 85th percentiles have remained significantly above 0 at horizons 

beyond 4 quarters, which, in light of the discussion in the previous section, suggests they 

can be used to identify changes in perceptions of the FOMC’s reaction function. The 

baseline analysis of changes in sensitivity uses these 85th percentiles at quarterly horizons 

from 2 to 16 quarters ahead.73 

Economic Surprises 

The measure of economic surprises used is derived from the expected and actual values 

for a set of key U.S. macroeconomic data releases. I measure surprises as the difference 

72 Data is missing in certain spots thereafter; for example, a 3-month period in fall/winter 2008. 
73 For technical reasons I exclude the 1-quarter-ahead percentiles. 
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between the published value of a given economic release and the median expectation for 

the release taken from Bloomberg surveys of financial market institutions and 

professional forecasters. A key feature of the Bloomberg survey is that forecasts can be 

updated until the night before the release, so the forecasts should incorporate essentially 

all available information at the time the data are published. For robustness, I also conduct 

the analysis using expectations taken from Action Economics (formerly Money Market 

Services) surveys and find the key results described in the next section hold. Further 

details on both surveys can be found in Swanson and Williams (2013) and in Gürkaynak 

et al. (2005). The actual values are the real-time (i.e., unrevised) vintage of the data. 

Following the literature on economic surprises, in the regressions I normalize the 

surprises by dividing each by its sample standard deviation, and on dates on which a 

particular variable is not released I set the surprise for that variable that day to zero.74 

The regressions include surprises related to 13 economic releases that have been used 

extensively in analysis of the asset price effects of economic surprises—for example, 

Beechey (2007), Gürkaynak et al. (2005), Rigobon and Sack (2008), Faust et al. (2007), 

and Swanson and Williams (2013). The releases are: capacity utilization, consumer 

confidence, core CPI, durable goods, industrial production, initial claims for 

unemployment benefits, ISM manufacturing, leading economic indicators, new home 

sales, nonfarm payrolls, core PPI, real GDP, and retail sales excluding autos. Table 8 

74 The normalization facilitates comparison of the relative effects of surprises across releases, since the 
resulting regression coefficients capture the effects of a one-standard deviation surprise for each release. 
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presents summary statistics on the surprises for these releases over various sample 

periods relevant to the analysis. 

Estimation and Results 

Unconditional Volatility 

As a preliminary step, I first examine the effects of the date-based guidance on the 

unconditional volatility of the 85th percentiles, using the following regression equation: 

 ∆𝑝85,𝑗,𝑡
2 = 𝜓𝑗(1 + 𝛾1,𝑗𝑑𝑢𝑚𝑡,2013 + 𝛾2,𝑗𝑑𝑢𝑚𝑡,2014) + 𝜀𝑗,𝑡 (14) 

where ∆𝑝85,𝑗,𝑡
2  is the squared daily change in the 85th percentile (“percentile volatility”), 

𝑑𝑢𝑚𝑡,2013 and 𝑑𝑢𝑚𝑡,2014 are dummy variables that take the value one following the 

FOMC’s introduction of the “mid-2013” and “late-2014” guidance, and 𝜀𝑗,𝑡 is an error 

term. The coefficient 𝜓𝑗 captures the average squared daily change in the period 

preceding the introduction of the date-based guidance. The coefficients 𝛾1,𝑗 and 𝛾2,𝑗 

capture the effects of the date-based guidance, expressed as percentages of the pre-

guidance volatility.75  A value of -1 implies the guidance fully damped the pre-guidance 

volatility, whereas a value of 0 implies no effect. I estimate the equation for 𝑗 =

75 In this regression equation the impact of the late-2014 guidance relative to the volatility in the period 
immediately preceding its first use is given by 𝛾2,𝑗/(1 + 𝛾1,𝑗). 
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2, 3, … , 16, over the period January 1, 2007 to December 12, 2012, using nonlinear least 

squares with Newey-West standard errors. 

Table 9 displays the results. The pre-guidance 85th percentile volatilities lie between 

27 and 492 basis points—indicating standard deviations between 5 and 22 basis points—

and are increasing in j and always highly significant. With the introduction of the mid-

2013 guidance, the percentile volatilities for horizons out to 4 years fell by 30 to 100 

percent, with the magnitude of the decrease generally declining in j. Following the late-

2014 guidance, percentile volatility for horizons of 10 quarters and beyond was further 

reduced by roughly 20 to 40 percent. 

Sensitivity to Economic Surprises 

The regression results above clearly indicate that the unconditional volatilities of the 85th 

percentiles were significantly lower following the date-based guidance. However, these 

declines may in part reflect the effects of a reduction in the variance of economic shocks. 

Indeed, as seen in Table 8, the standard deviation of surprises for almost all of the 13 

releases considered here was lower in the periods following the introduction of the date-

based guidance than before. 

To control for this effect, I next estimate the sensitivity to economic surprises 

(“percentile sensitivity”) using the following regression model: 
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∆𝑝85,𝑗,𝑡 = 𝛿𝑗 + 𝑓(𝑋𝑗,𝑡)�𝛽𝑖,𝑗

𝐼

𝑖=1

𝑠𝑖,𝑡 + 𝜀𝑗,𝑡 

𝑓(𝑋𝑗,𝑡) = 1 + 𝛾1,𝑗𝑑𝑢𝑚𝑡,2013 + 𝛾2,𝑗𝑑𝑢𝑚𝑡,2014 

(15) 

where ∆𝑝85,𝑗,𝑡 is the daily change in the 85th percentile, 𝑑𝑢𝑚𝑡,2013 and 𝑑𝑢𝑚𝑡,2014 are as 

described above, and 𝜀𝑗,𝑡 is again an error term. The variable 𝑠𝑖,𝑡 denotes the surprise 

component of the i’th economic release at time-t, constructed as described in the previous 

section. Recall that these surprises are normalized to have unit standard deviation, so the 

coefficient 𝛽𝑖,𝑗 captures the effect of a one-standard deviation shock to the i’th economic 

surprise on the j-quarter-ahead percentile in the pre-guidance period. Importantly these 

effects are allowed to vary across economic releases and horizons. As in the 

unconditional volatility regressions, 𝛾1,𝑗 and 𝛾2,𝑗 capture the effects of the date-based 

guidance, expressed as percentages of the pre-guidance sensitivity. Importantly, in this 

set-up the effects of economic releases are restricted to scale up or down by a common 

proportion, though that proportion can vary with the expectations horizon. This 

restriction is useful since, with the relatively short sample, identifying changes in 

sensitivity for individual releases may be difficult to do with any precision. The basic 

formulation is taken from Swanson and Williams (2013), who provide further 

justification for the restriction and test it empirically, finding that it is very consistent 

with the response of Treasury yields to surprises. 
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I estimate the equation for 𝑗 = 2, 3, … , 16, over the period January 1, 2007 to 

December 12, 2012, using non-linear least squares with Newey-West standard errors. 

Following convention in the literature on the asset price effects of economic surprises, the 

sample is now limited to days on which data on at least one of the macroeconomic 

variables was released.76  Table 10 displays results for j = 4, 8, 12, and 16; results are 

broadly similar for the other horizons, not shown. Figure 13 plots the point estimates and 

90 percent confidence intervals for 𝛾1,𝑗 and 𝛾2,𝑗 for all horizons. 

The effects of the mid-2013 guidance are clear. The estimated coefficient at each 

horizon is negative, and the estimates are significant at the 5 percent level out to 3 years. 

The point estimates for horizons out to 3 years are between -0.66 and -1, and for each of 

these the hypothesis that the coefficient is equal to -1 cannot be rejected at standard 

significance levels. That is, one cannot reject the hypothesis that the introduction of the 

date-based guidance in August 2011 led the percentiles at these horizons to become 

completely unresponsive to incoming macroeconomic news. 

On the other hand, none of the estimates of the late-2014 coefficient are statistically 

significant. The point estimates are small and positive at horizons out to 3 years (between 

0.01 and 0.14), and negative thereafter. It is somewhat unsurprising that there was no 

further decline in percentile sensitivity with the extension of the guidance in January 

2012, as the estimates of the coefficient on the mid-2013 dummy variable imply that for 

76 Limiting the sample in this manner does not have any material impact on the results. 
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many horizons there was no sensitivity left to be reduced. I discuss other possible 

interpretations of this result in Section 7. 

As seen in Table 10, when statistically significant the 𝛽𝑖,𝑗 coefficients have the 

expected sign, in that surprises that reflect stronger-than-expected real activity or higher-

than-expected inflation lead to an increase in the 85th percentiles. Similar to findings 

from other studies of economic surprises, nonfarm payrolls generally has the largest 

effects: a one-standard deviation surprise to nonfarm payrolls tends to increase the 85th 

percentile of the distributions out to 3 years by 6 to 9 basis points. Initial claims and retail 

sales ex autos are significant at each horizon, while capacity utilization, consumer 

confidence, core CPI, and core PPI are significant for some horizons. These results, and 

in particular the estimates on mid-2013 that lie near -1, imply that monetary policy was 

expected to violate the Taylor principle that, to stabilize the economy, central banks must 

raise short-term nominal interest rates more than one-for-one in response to higher 

inflation. As Davig and Leeper (2007) show, however, stabilizing policy can satisfy the 

Taylor principle in the long run even while deviating from it substantially for brief 

periods, or modestly for prolonged periods. 

Other Possible Break-dates 

The structural break dates in the regressions above were selected based on the timing of 

key Federal Reserve policy communications. Nevertheless, it is possible that the 
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significance of the mid-2013 dummy variable is picking up a break in the sensitivity that 

occurred at some other point in the sample. To consider this possibility, I estimate the 

following regression model: 

 
∆𝑝85,𝑗,𝑡 = 𝛿𝑗 + 𝑓(𝑋𝑗,𝑡)�𝛽𝑖,𝑗

𝐼

𝑖=1

𝑠𝑖,𝑡 + 𝜀𝑗,𝑡 

𝑓(𝑋𝑗,𝑡) = 1 + 𝛾𝑗,𝜏𝑑𝑢𝑚𝑡,𝜏 

(16) 

where 𝑑𝑢𝑚𝑡,𝜏 is a dummy variable that takes the value one on all dates after 𝜏. I estimate 

the model for all 𝜏 within the middle 80 percent of the sample running from January 1, 

2007, to December 12, 2012. 

Figure 14 plots the F-statistics for  𝛾𝑗,𝜏 for j = 2, 4, 8,…, 16. For j between 4 and 10—

that is, the horizons for which there are statistically significant breaks in sensitivity in the 

regressions presented above—the maximum value for the F-statistic is for a break right 

around August 2011. For more distant horizons, the maximum occurs between August 

2011 and January 2012. Put differently, when I allow for a single break in the sensitivity 

at some unknown date, I find that the most likely date for this break for horizons between 

1 year and 2½ years is almost precisely at the time the “mid-2013” guidance was 

introduced. Based on the critical values from Andrews (1993), if one were searching for a 

break at an unknown date one would reject the null hypothesis of no break at the 1 

percent significance level for all horizons out to 16 quarters. 
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Additional Robustness Checks 

Next, I control for other possible sources of time-variation in the percentile sensitivities 

by incorporating two additional factors into the regression model above. The first is a 

proxy for uncertainty about future monetary policy, which among other things could 

capture uncertainty about the parameter 𝛼�𝑡+𝑗 from Section 4. Swanson and Williams 

(2013) show that monetary policy uncertainty explains some of the time-varying effects 

of economic surprises on Treasury yields. I measure this uncertainty as the difference 

between the 85th and 50th percentiles of the risk-neutral PDFs. I use this rather than the 

variance of the risk-neutral distribution or implied volatility of at-the-money interest rate 

options for the same reason that I use percentiles rather than futures rates—to avoid the 

mechanical effects of the ZLB. The second additional factor is meant to capture possible 

business cycle variation in percentile sensitivity. I measure the state of the business cycle 

using the Aruoba-Diebold-Scotti (ADS) business conditions index, which tracks real 

business conditions at a daily frequency.77  To isolate the effects of these variables 

unrelated to the date-based guidance, I first regress each on a constant and the two 

guidance dummy variables and then include the residuals in the extended regression, so 

that: 

77 The ADS incorporates data from the following (seasonally adjusted) economic indicators: weekly initial 
jobless claims; monthly payroll employment, industrial production, personal income less transfer payments, 
manufacturing and trade sales; and quarterly real GDP. For details, see 
http://www.philadelphiafed.org/research-and-data/real-time-center/business-conditions-index/. This draft of 
the paper uses the current vintage of the ADS index, rather than the real-time vintages. 
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𝑓(𝑋𝑗,𝑡) = 1 + 𝛾1,𝑗𝑑𝑢𝑚𝑡,2013 + 𝛾2,𝑗𝑑𝑢𝑚𝑡,2014 + 𝛾3,𝑗𝑤𝚤𝑑𝑡ℎ��������85,𝑗,𝑡 + 𝛾4,𝑗𝑎𝑑𝑠�����𝑡 (17) 

where 𝑤𝚤𝑑𝑡ℎ��������85,𝑗,𝑡 and 𝑎𝑑𝑠�����𝑡 are the orthagonalized measures of monetary policy 

uncertainty and the business cycle.78 

Table 11 displays the results of these regressions for j = 4, 8, 12, and 16; again, the 

results are broadly similar for other horizons, not shown. The newly incorporated 

variables are often significant, with an increase in monetary policy uncertainty associated 

with an increase in percentile sensitivity at horizons out to 2½ years, and the results 

indicate some pro-cyclicality in percentile sensitivity at medium-term horizons. Most 

importantly, all of the key results regarding the effects of the date-based guidance and of 

individual economic surprises that are described above also hold in this extended model. 

Finally, I examine the robustness of the results described above to the use of a 

different set of interest rate options and a different PDF fitting methodology. In 

particular, I construct risk-neutral PDFs from options on Eurodollar futures using an 

alternative non-parametric fitting technique.79  These options have fixed settlement dates, 

generally out to 2 years. In constructing the PDFs for a given settlement date I apply the 

butterfly portfolio method described in Kitsul and Wright (2012), using price data for call 

options on all available strikes and assuming that the support of the distribution is the set 

78 At present the standard errors presented do not account for the fact that generated regressors are used in 
the second-stage regression. 
79 The underlying on these options are Eurodollar futures contracts. The payoff on the futures contract 
depends on the level of 3-month LIBOR on the contract’s settlement date. 
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of mid-points between available strikes. The price data is from Bloomberg, with the 

range of available strikes extending from 0.25 to 8 percent. For comparison to the cap-

implied distributions, I linearly interpolate the fixed-settlement date PDFs to construct a 

time series of the 85th percentile of the 6-quarter-ahead Eurodollar option-implied PDF. 

Figure 15 plots this against the 6-quarter-ahead cap-implied 85th percentile. The two 

series are broadly similar, though there is a notable level difference which arises from the 

fact that Eurodollar option-implied PDF is for 3-month LIBOR, which has different term, 

credit, and liquidity characteristics than federal funds. Regardless, Table 12 shows that 

the key results for the cap-implied 6-quarter-ahead PDF also hold for the Eurodollar 

option-implied PDF.  

Discussion and Summary 

This paper examined the impact of the date-based forward guidance on the path of the 

target federal funds rate that the FOMC used between August 2011 and December 2012. 

I showed that one seemingly straightforward way to evaluate how this formulation of the 

guidance altered market participants’ views on the Committee’s reaction function is 

confounded by the zero lower bound (ZLB) on nominal interest rates, which makes it 

difficult to separate the mechanical constraints of the ZLB from changing views about the 

Committee’s desired policy setting. I showed, however, that this problem can be 

overcome using PDFs of investors’ short-term interest rate expectations constructed from 

interest rate options. 
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Using regression analysis with dummy variables to capture the effects of the FOMC’s 

changing date-based guidance and controlling for other relevant factors, I found that the 

introduction of the date-based guidance in August 2011 led to a statistically significant 

and economically meaningful reduction in the sensitivity of the risk-neutral percentiles to 

economic surprises. In particular, my point estimates indicate that the “mid-2013” 

language reduced the sensitivity of expectations 6 months to 3 years ahead by 75 to 100 

percent. This finding stands up to the consideration of structural breaks on other dates, 

and is robust to the use of alternative options contracts and PDF construction 

methodologies and to alternative model specifications. I conclude that the date-based 

guidance did indeed substantially alter investors’ views about the FOMC’s reaction 

function. 

However, I find that the extension from “mid-2013” to “late-2014” in January 2012 

had no significant effect on investor perceptions of the FOMC’s reaction function. The 

most obvious explanation for this is that the “mid-2013” language had already almost 

fully damped the sensitivity of short-rate expectations at fairly distant horizons. 

Separately, as shown in Table 7, the survey of primary dealer economists conducted 

ahead of the January 2012 meeting shows that market participants placed a median 

probability of 70 percent on some strengthening of the forward guidance at the meeting, 

with written comments provided indicating that some dealers explicitly noted their 

expectation that the calendar date referenced by the FOMC would be pushed out. 

Moreover, as shown in Figure 16, respondents at that time assigned an average 

- 87 - 
 



probability of 56 percent to the first target rate increase occurring in the second half of 

2014 or later—that is, they were already pricing in a significant probability that the 

federal funds rate would remain within its current target range “at least through late-

2014”. In contrast, in the survey conducted ahead of the August 2011 meeting, 

respondents assigned an average probability of only about 30 percent to the first target 

rate increase occurring in the second quarter of 2013 or later. A third explanation comes 

from FOMC participants’ interest rate projections, which were published for the first time 

on the day of the January 2012 FOMC meeting. These projections showed that, while the 

FOMC collectively anticipated that the federal funds rate would remain at exceptionally 

low levels at least through late 2014, 8 of the 17 participants (there were 2 vacant spots at 

that time) judged that, under appropriate policy, the target at year-end 2014 would be 1 

percent or higher. Only 6 participants judged that under appropriate policy the federal 

funds rate would still be within the 0 to ¼ percent range at that point. These projections 

prompted a lot of rumination among market participants over the date-based guidance—

for example, about the Committee's commitment to the guidance, the differences between 

individual and collective judgments, whether “exceptionally low” included rates as much 

as a percentage point above the current target range, and how quickly the FOMC would 

raise the target once it started to tighten. A final, intriguing possible explanation for the 

apparently limited effect of the extension to late-2014 is that, when the referenced date is 

sufficiently distant, the willingness to provide date-based guidance at all may matter 

more than the specific horizon that the guidance covers. 
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Separately, some might think that it is critical to allow for the possibility that the date-

based guidance introduced some asymmetry into the FOMC’s reaction function, muting 

the response to stronger-than-expected but not weaker-than-expected macroeconomic 

surprises. It is true that there should be asymmetry in the sensitivity of futures rates to 

macroeconomic surprises because of the ZLB, as Figure 9 and the discussion in Section 4 

make clear. But it is less obvious that there should be an asymmetry in the sensitivity of 

percentiles. Indeed, naïve incorporation of asymmetry is illogical, as it implies that 

positive and negative surprises that exactly offset each other are expected to alter the 

stance of monetary policy. Instead, there would need to be some interaction between the 

asymmetric sensitivity and the prevailing level of rates; estimating a model which allows 

for this over the relatively short sample available would be challenging. 

My findings confirm that the FOMC’s date-based forward guidance did more than 

signal a weaker outlook—it altered perceptions of the Committee’s likely reaction to 

evolving conditions. The resulting reduction in the sensitivity of short-term interest rate 

expectations might have helped to keep longer-term interest rates anchored at low levels, 

and perceptions of a changed reaction function may have boosted business and consumer 

confidence and stimulated demand. On the other hand, the reduced sensitivity might also 

have lessened the probability that market reactions to economic developments moved 

longer-term interest rates in a manner consistent with the Committee’s view regarding the 

likely future path of short-term rates, raising the risk of sharp adjustments in longer-term 

rates when these views converge. 
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Table 7: Median Probability Assigned to a Change in the Forward Guidance 

 
Note: From surveys of primary dealer economists conducted by the Open Market Desk of the Federal Reserve Bank of New York the week prior to FOMC 
meetings. “n/a” indicates that a question was not included on the survey. Results are published at 
http://www.newyorkfed.org/markets/primarydealer_survey_questions.html 
  

Meeting
Survey

At the Next 
FOMC 

Meeting

Within the 
Next 3 

Meetings
Within 
1 Year

Within 
2 Years

August 2011 n/a n/a 20% 25%
January 2012 70% n/a 80% 90%

September 2012 75% n/a 85% 90%

August 2011 n/a n/a 37% 80%
January 2012 0% n/a 15% 50%

September 2012 0% n/a 5% 30%

Used to signal future policy tightening or to tighten policy

Used to signal future policy easing or to ease policy
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Table 8: Economic Surprises Summary Statistics 

 
Note: Surprises are measured as the actual release value minus the median expectation taken from the last MMS/Action Economics survey conducted ahead of 
the data release. 

Economic Release Unit Mean Std Dev Obs Mean Std Dev Obs Mean Std Dev Obs
Capacity Utilization  percent -0.1 0.4 55 0.1 0.2 6 -0.2 0.4 10

Consumer Confidence  index -0.6 5.4 55 0.4 9.1 5 0.0 4.8 11
CPI ex Food & Energy  percent 0.0 0.1 55 0.0 0.1 6 0.0 0.1 10

Durable Goods  percent -0.4 2.2 55 0.9 0.8 5 -0.5 3.3 11
Industrial Production  in percent -0.1 0.5 55 0.1 0.3 6 -0.3 0.5 10

Initial Claims  in thousands 2.7 21.2 235 -2.3 13.9 24 0.8 16.3 46
ISM Manufacturing  index 0.4 2.2 56 0.6 1.1 5 -0.4 1.5 11
Leading Indicators  in percent 0.0 0.2 55 0.2 0.2 5 0.0 0.2 11
Nonfarm Payrolls  in thousands -17.5 71.7 54 -4.2 58.5 5 -2.5 59.8 11
New Home Sales  in thousands -11.8 50.0 55 -0.8 10.9 5 -0.5 14.3 11

PPI ex Food & Energy  in percent 0.0 0.2 55 0.0 0.2 6 0.0 0.2 10
Real GDP (Advanced)  in percent 0.1 0.7 19 0.1 1 -0.1 0.2 4
Retail Sales ex Autos  in percent -0.1 0.6 55 0.0 0.4 6 0.0 0.3 10

Total Obs

1/1/2007 to 8/9/2011 8/10/2011 to 1/25/2012 1/26/2012 to 12/12/2012

859 85 166
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Table 9: Volatility of Cap-Implied 85th Percentiles 

 
Note: The dependent variables are the squared daily changes in the 85th percentiles of the risk-neutral PDFs of federal funds rates, measured in basis points. Mid-
2013 is a dummy variable that takes the value one in the period after August 9, 2011. Late-2014 is a dummy variable that takes the value one in the period after 
January 25, 2012. The sample period is January 1, 2007 to December 12, 2012. Regression use Newey-West standard errors. ***, **, and * denote significance 
at the 1, 5, and 10 percent levels, respectively. See the text for further details. 

StdErr StdErr StdErr
2-quarters 27.10 *** 4.27 -0.97 *** 0.01 0.00 0.01 0.02 1145
3-quarters 43.94 *** 6.92 -0.96 *** 0.01 -0.01 0.01 0.02 1145
4-quarters 63.15 *** 9.86 -0.96 *** 0.01 -0.01 0.01 0.02 1145
5-quarters 83.84 *** 12.25 -0.95 *** 0.01 -0.01 0.01 0.02 1145
6-quarters 104.64 *** 13.60 -0.93 *** 0.02 -0.01 0.02 0.03 1145
7-quarters 123.79 *** 13.97 -0.91 *** 0.02 -0.02 0.02 0.03 1145
8-quarters 139.46 *** 13.80 -0.87 *** 0.03 -0.04 0.03 0.04 1145
9-quarters 151.79 *** 13.50 -0.81 *** 0.05 -0.07 0.05 0.05 1145

10-quarters 161.08 *** 13.23 -0.73 *** 0.06 -0.11 * 0.06 0.05 1145
11-quarters 166.94 *** 12.95 -0.62 *** 0.08 -0.17 ** 0.08 0.04 1145
12-quarters 170.30 *** 12.89 -0.49 *** 0.10 -0.25 ** 0.10 0.04 1145
13-quarters 187.42 *** 14.77 -0.37 *** 0.12 -0.33 *** 0.12 0.03 1145
14-quarters 238.65 *** 21.90 -0.31 *** 0.12 -0.39 *** 0.12 0.02 1145
15-quarters 337.45 *** 36.76 -0.33 *** 0.11 -0.39 *** 0.11 0.02 1145
16-quarters 492.07 *** 61.53 -0.42 *** 0.11 -0.33 *** 0.10 0.02 1145

Dep Var: 
Quarters Ahead

Cons Mid-2013 Late-2014
Adj-R ObsCoef Coef Coef
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Table 10: Effects of Forward Guidance on Sensitivity to Economic Surprises, Baseline Model 

 
Note: The dependent variables are described in the footnote to Table 9. Economic surprise variables are constructed using Bloomberg median expectations, and 
are normalized to have unit standard deviation. Mid-2013 and Late-2014 are dummy variable that are described in the footnote to Table 9. The sample period is 
January 1, 2007 to December 12, 2012. Regression use Newey-West standard errors. ***, **, and * denote significance at the 1, 5, and 10 percent levels, 
respectively. See the text for further details.  

Std Err Std Err Std Err Std Err
Constant 0.04 0.27 0.42 0.40 0.77 0.46 0.94 0.75

Capacity Utilization 2.89 3.01 8.51 6.82 8.04 * 4.74 1.05 4.20
Consumer Confidence -0.29 1.36 0.59 1.96 1.62 2.16 5.67 ** 2.67
CPI ex Food & Energy 1.40 1.14 2.28 1.58 2.04 1.90 4.50 * 2.38

Durable Goods 1.71 1.78 0.28 2.04 -0.84 1.92 5.16 3.22
Industrial Production 0.54 3.32 -5.10 5.70 -6.93 4.82 0.24 5.83

Initial Claims -1.72 *** 0.50 -2.06 ** 0.86 -2.53 *** 0.93 -3.50 ** 1.51
ISM Manufacturing 1.66 * 0.91 2.67 1.80 1.55 2.45 2.00 2.71
Leading Indicators 1.03 0.92 2.01 1.77 0.90 1.93 -2.60 5.35
Nonfarm Payrolls 7.82 ** 3.12 8.80 *** 2.75 5.78 *** 2.22 0.16 3.99
New Home Sales 0.47 1.02 -0.25 1.48 -1.24 1.31 -3.87 * 2.22

PPI ex Food & Energy 0.23 1.25 2.59 * 1.46 3.16 ** 1.43 3.49 2.46
Real GDP (Advanced) 1.98 1.73 -0.54 2.08 0.66 2.50 5.90 3.73
Retail Sales ex Autos 2.30 *** 0.53 2.45 ** 1.10 5.40 *** 1.80 6.21 *** 2.11

Mid-2013 -0.99 *** 0.11 -0.91 *** 0.13 -0.66 * 0.34 -0.40 0.68
Late-2014 0.05 0.12 0.04 0.17 0.12 0.39 -0.89 0.73

Adj-R
Obs

Explanatory Variable
4-quarters 8-quarters 12-quarters 16-quarters

Coef Coef Coef Coef

0.04
599 599

0.020.12
599

0.08
599
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Table 11: Effects of Forward Guidance on Sensitivity to Economic Surprises, Extended Model 

 
Note: The dependent variables are described in the footnote to Table 9. Economic surprise variables are described in the footnote to Table 10. Mid-2013 and 
Late-2014 are described in the footnote to Table 9. Width is the difference between the 85th and 50th percentiles of the risk-neutral PDFs, measured in percentage 
points and orthogonalized to the dummy variables. ADS is the Aruoba-Diebold-Scotti business conditions index, orthagonalized to the dummy variables. The 
sample period is January 1, 2007 to December 12, 2012. Regression use Newey-West standard errors. ***, **, and * denote significance at the 1, 5, and 10 
percent levels, respectively. See the text for further details. 

Std Err Std Err Std Err Std Err
Constant -0.07 0.25 0.32 0.40 0.74 0.45 0.65 0.74

Capacity Utilization 1.08 2.59 6.18 5.57 6.52 * 3.95 1.03 2.42
Consumer Confidence 0.32 1.76 0.35 2.16 -0.48 2.25 0.71 1.64
CPI ex Food & Energy 1.41 1.09 2.86 * 1.54 2.75 1.77 0.38 0.92

Durable Goods 2.39 1.48 0.66 1.76 -1.50 1.79 0.04 0.27
Industrial Production 4.46 3.39 -1.04 4.89 -2.62 4.16 -1.64 3.83

Initial Claims -1.92 *** 0.57 -1.91 ** 0.94 -2.72 *** 0.88 -0.29 0.69
ISM Manufacturing 2.51 1.55 3.66 ** 1.69 2.98 1.85 -0.49 1.28
Leading Indicators 0.77 1.16 0.50 1.82 0.20 1.80 0.94 2.02
Nonfarm Payrolls 8.10 *** 2.91 8.49 *** 2.31 5.26 ** 2.08 0.42 1.07
New Home Sales 0.77 1.07 0.49 1.32 -0.34 0.77 0.08 0.27

PPI ex Food & Energy -0.17 1.39 1.81 1.34 2.13 1.42 0.81 1.89
Real GDP (Advanced) 3.00 2.51 -1.87 2.62 -0.16 4.47 0.26 0.62
Retail Sales ex Autos 2.58 *** 0.51 2.73 *** 1.03 6.79 *** 2.11 0.55 1.27

Mid-2013 -0.95 *** 0.10 -0.89 *** 0.14 -1.04 *** 0.35 3.94 11.84
Late-2014 0.01 0.12 0.07 0.18 0.45 0.40 -2.16 6.35

Width 2.51 *** 0.40 1.16 *** 0.40 0.63 0.54 19.89 48.09
ADS Index 0.04 0.11 0.22 ** 0.11 0.28 *** 0.07 -3.93 9.36

Adj-R
Obs

Explanatory Variable
4-quarters 8-quarters 12-quarters 16-quarters

Coef Coef Coef Coef

0.19 0.10 0.05 0.03
599 599 599 599
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Table 12: Effects of Forward Guidance on Sensitivity to Economic Surprises, Cap- vs. ED Options-Implied 85th Percentiles 

 
Note: The dependent variables are the daily changes in the 85th percentiles of the 6-quarter-ahead risk-neutral PDFs of federal funds rates, constructed from either 
interest rate caps or from options on Eurodollar futures, measured in basis points. Economic surprise variables are described in the footnote to Table 10. Mid-
2013 and Late-2014 are described in the footnote to Table 9. Width and ADS are described in the footnote to Table 11. The sample period is January 1, 2007 to 
December 12, 2012. Regression use Newey-West standard errors. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. See the text 
for further details. 

Std Err Std Err Std Err Std Err
Constant 0.20 0.35 0.07 0.33 0.00 0.37 0.01 0.38

Capacity Utilization 6.52 5.80 4.73 4.93 6.51 * 3.51 6.23 3.84
Consumer Confidence -0.09 1.68 0.39 1.91 -2.13 2.96 -1.89 4.50
CPI ex Food & Energy 1.73 1.43 2.02 1.31 2.99 1.91 2.70 2.13

Durable Goods 1.46 2.02 1.92 2.06 -4.49 2.96 -4.95 3.15
Industrial Production -2.37 5.07 1.17 4.67 2.74 3.25 -0.54 4.61

Initial Claims -2.07 *** 0.68 -1.89 ** 0.75 -3.27 *** 0.97 -3.56 *** 1.29
ISM Manufacturing 2.45 * 1.30 3.08 * 1.61 2.77 ** 1.41 2.80 2.01
Leading Indicators 1.66 1.39 0.51 1.49 1.35 1.35 1.32 1.83
Nonfarm Payrolls 9.47 *** 3.35 9.70 *** 2.89 7.93 *** 2.65 9.64 *** 2.95
New Home Sales 0.10 1.32 0.45 1.25 0.02 1.12 0.25 1.12

PPI ex Food & Energy 1.22 1.47 0.68 1.41 0.94 1.67 1.90 2.24
Real GDP (Advanced) 0.63 1.84 0.15 2.46 1.60 4.08 0.31 3.27
Retail Sales ex Autos 2.28 *** 0.78 2.41 *** 0.74 5.14 ** 2.12 5.55 ** 2.69

Mid-2013 -0.95 *** 0.10 -0.91 *** 0.10 -0.62 *** 0.22 -0.71 *** 0.21
Late-2014 0.02 0.12 0.00 0.13 -0.28 0.24 -0.23 0.22

Width 1.56 *** 0.42 0.44 0.36
ADS Index 0.11 0.12 -0.17 0.36

Adj-R
Obs

0.11 0.15 0.16 0.12
599 599 599 599

Explanatory Variable Coef Coef Coef Coef
Baseline Model Extended Model Baseline Model Extended Model

ED Futures Options-ImpliedCap-Implied
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Figure 8: One-Day Changes around Date-Based Guidance 
 

3-Month Forward OIS Rates 3-Month Swaption Implied Volatility 

  
Source: JPMorgan 
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Figure 9: Shadow Rate Mean and Futures Rate 
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Figure 10: Shadow Rate Mean and 85th Percentile 
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Figure 11: Cap-Implied Probabilities of Federal Funds Rates Below ½ Percent 

 
Note: The black vertical lines denote the timing of the FOMC’s initial use of the “mid-2013” and “late-2014” forward guidance, respectively.  
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Figure 12: 85th Percentiles of Cap-Implied Distributions 

 
Note: The black vertical lines denote the timing of the FOMC’s initial use of the “mid-2013” and “late-2014” forward guidance, respectively.  
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Figure 13: Coefficient Point Estimates and 90 Percent Confidence Intervals 
 

Mid-2013 Late-2014 

  
Note: Point estimates and 90 percent confidence intervals from regressions of the daily changes in the 85th percentiles of the risk-neutral PDFs of federal funds 
rates, allowing for a break in the sensitivity with the introduction of the mid-2013 and late-2014 guidance in August 2011 and January 2012, respectively. X-axis 
is the horizon of the risk-neutral distribution, in quarters. The sample period is January 1, 2007 to December 12, 2012. Newey-West standard errors. See the text 
for details.  
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Figure 14: Percentile Sensitivity Break-date Search 

2-quarter-ahead 

 

4-quarter-ahead 

 

6-quarter-ahead 

 

8-quarter-ahead 

 
Note: Plots show the F-statistic from the test of a structural break in the percentile volatility on each date in the middle 80 percent of the sample period January 1, 
2007 to December 12, 2012. The black vertical lines denote the timing of the FOMC’s initial use of the “mid-2013” and “late-2014” forward guidance, 
respectively. Newey-West standard errors. See the text for details. The black horizontal lines denote the 1, 5, and 10 percent significance levels based on 
Andrews (1993). 
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Figure 14: Percentile Sensitivity Break-date Search (cont’d.) 
10-quarter-ahead 

 

12-quarter-ahead 

 

14-quarter-ahead 

 

16-quarter-ahead 

 
Note: Plots show the F-statistic from the test of a structural break in the percentile volatility on each date in the middle 80 percent of the sample period January 1, 
2007 to December 12, 2012. The black vertical lines denote the timing of the FOMC’s initial use of the “mid-2013” and “late-2014” forward guidance, 
respectively. Newey-West standard errors. See the text for details. The black horizontal lines denote the 1, 5, and 10 percent significance levels based on 
Andrews (1993). 
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Figure 15: Cap-Implied vs. Eurodollar Options-Implied 85th Percentiles 6-Quarters Ahead 

 
Note: The black vertical lines denote the timing of the FOMC’s initial use of the “mid-2013” and “late-2014” forward guidance, respectively. 
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Figure 16: Average Probability of Timing of the 1st Increase to the Target Funds Rate 
 

August 2011 Survey January 2012 Survey 

  
Note: The black lines are meant to roughly denote “mid-2013” and “late-2014”. From surveys of primary dealer economists conducted by the Open Market Desk 
of the Federal Reserve Bank of New York the week prior to FOMC meetings. Results are published at 
http://www.newyorkfed.org/markets/primarydealer_survey_questions.html 
 

0%

5%

10%

15%

20%

25%

30%

35%

40%

≤ 2012 
Q1 

2012
Q2

2012
Q3

2012
Q4

2013
Q1

2013
Q2

≥  
2013 
Q3 

probability 
mid-2013 
 

0%

5%

10%

15%

20%

25%

30%

35%

40%

2012
H1

2012
H2

2013
H1

2013
H2

2014
H1

2014
H2

≥ 2015 
H1 

probability 

late-2014 
 

105 
 

http://www.newyorkfed.org/markets/primarydealer_survey_questions.html


3. The Effects of Monetary Policy on Corporate Bond Yields 

Introduction 

In late 2008, the Federal Open Market Committee (FOMC) reduced the target federal funds rate 

to a range of 0 to ¼ percent. The target range has remained unchanged since then, and the 

Committee has sought to provide additional monetary stimulus through forward guidance 

regarding the future path of the target rate and through purchases of longer-term securities. 

One key channel by which these so-called unconventional monetary policies might provide 

stimulus is through lowering corporate bond yields, thereby reducing borrowing costs, 

strengthening balance sheets and stimulating investment spending. Indeed, this is generally 

recognized as an important channel through which conventional monetary policy is transmitted 

to the economy. 

It is possible, however, that unconventional monetary policies—and, in particular asset 

purchases—affect corporate borrowing costs differently than conventional policy does. For 

example, Krishnamurthy and Vissing-Jorgensen (2012) argue that the prices of longer-term 

Treasury securities are boosted by a so-called “safety premium” related to the near-zero default 

risk of these debt instruments. They contend that, to the extent that the Federal Reserve’s 

purchases of Treasury securities and agency mortgage-backed securities (MBS) lower yields by 

reducing the supply of “safe assets”, these effects will pass-through to yields on highly-rated 

corporate bonds that themselves embed a safety premium but not to yields on lower-rated 
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corporate bonds that do not. More generally, the novel nature of unconventional policies and 

limited experience using them prompts an interest in understanding the extent to which their 

effects differ from the effects of better-understood conventional policy. This paper attempts to 

shed light on that. 

I estimate the effects of Federal Reserve asset purchases on corporate bond yields across a 

broad range of credit ratings and compare these estimates to estimates of the effects of 

conventional monetary policy on corporate bond yields. In particular, I seek to answer two 

questions: How does a reduction in the 5-year (10-year) Treasury yield that is induced by 

unconventional monetary policy affect 5-year (10-year) corporate bond yields across the credit 

rating spectrum?  How do these estimated effects compare to the estimated effects of a similar-

size reduction in the 5-year (10-year) Treasury yield that is induced by conventional monetary 

policy?80 

To derive these estimates I use the method of identification through heteroskedasticity 

(IDTH), developed by Rigobon (2003) and first applied to the study of the asset price effects of 

monetary policy by Rigobon and Sack (2004). This method exploits the fact that the variance of 

monetary policy shocks is higher on certain, known days—for example, the days on which 

FOMC policy decisions are announced—in order to identify the effects of these shocks. 

80 The analysis focuses on the effects on yields rather than spreads, as yields are almost certainly a more important 
determinant of the policies’ ultimate economic effects. However, a corporate bond yield can be decomposed into the 
sum of a Treasury yield and the spread of the bond yield over the Treasury yield. Since the Treasury yield will be an 
explanatory variable in my regression models, the estimated effect on spreads can easily be recovered from my 
estimates of the effects on yields. 
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IDTH is especially valuable in analysis of the effects of monetary policy on corporate bond 

yields. Intraday data on corporate bond yields is not generally available and, regardless, the 

corporate bond market is relatively illiquid, so that the full effects of policy shocks are likely 

realized with more of a lag than is the case for equity prices, exchange rates, and other asset 

prices. As a result, daily or even lower-frequency data must be used in policy evaluation. 

However, at this frequency event-study analysis using OLS regressions of changes in corporate 

bond yields on changes in Treasury yields may produce biased estimates due to the simultaneity 

of policy expectations and asset prices. IDTH offers a way around the identification issues. 

The IDTH estimation in the paper is carried out on three separate policy samples. The first is 

a pre-zero lower bound (pre-ZLB) or conventional policy sample, which includes the days 

between 1997 and mid-2007 on which FOMC policy statements were released or the Federal 

Reserve Chairman testified to the Congress on monetary policy. The second is a large-scale asset 

purchases (LSAPs) sample, which includes the days of 16 FOMC announcements and other 

official communications that are generally viewed as having shaped market expectations for 

Federal Reserve asset purchases and that have been used in analyses of the purchases’ financial 

market effects. The third is a zero lower bound (ZLB) sample, which includes all LSAP 

announcement, FOMC statement, and Chairman testimony days since the target federal funds 

rate was reduced to its current range of 0 to ¼ percent in December 2008. The rationale for 

considering this third sample is that changes to the forward guidance and asset purchases have 

frequently been announced simultaneously, which makes it difficult to convincingly isolate the 

effects of one or the other instruments. 
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The results of my estimations suggest that reductions in 5- and 10-year Treasury yields 

induced by both conventional and unconventional monetary policy generally pass through one-

for-one to comparable-maturity investment-grade corporate bond yields. The differences 

between the effects of conventional and unconventional policy shocks on these yields are small 

in economic terms and relative to the standard errors on the estimates. Estimates of the effects of 

both conventional and unconventional policy shocks on speculative-grade yields are lower and 

less precise than estimates of the effects on investment-grade yields. The differences between the 

effects on investment- and speculative-grade yields are more pronounced for unconventional 

policy, providing some support to the hypothesis that Federal Reserve asset purchases have a 

larger impact on highly-rated corporate bonds that embed a safety premium than on lower-rated 

corporate bonds that do not. The results are largely robust to the use of alternative measures of 

corporate yields, an alternative method for identifying the effects of monetary policy shocks, and 

alternative response windows. 

One caveat with respect to the interpretation of these results worth highlighting is that the 

analysis focuses only on the transmission of monetary policy to corporate bond yields and does 

not consider the macroeconomic effects these yield changes bring about. It may be that the yield 

effects of conventional and unconventional policy are similar but that spending is less responsive 

to interest rates in the current environment than has been the case historically. Separately, as 

highlighted by Stein (2012), monetary policy that reduces the term premium components of 

longer-term yields as opposed to the expected path of short-term interest rates may have a similar 

effect on longer-term corporate bond yields but a smaller impact on investment spending. This is 
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because reductions in term premiums alone leave the expected returns to rolling over 

investments at the short-term risk-free rate unchanged, and thus may also leave the hurdle rates 

relevant to fixed investment projects unchanged. As a result, reduced term premiums may affect 

business finance arrangements without stimulating investment. 

The paper proceeds as follows: Section 2 briefly discusses related literature. Section 3 

describes the IDTH method, including how it overcomes identification challenges that may be 

present in OLS-based event-study analysis, and details the construction of the policy samples 

used in this analysis. Section 4 describes the Treasury and corporate bond yield data. Section 5 

details the estimation and discusses the results. Section 6 summarizes. 

Related Literature 

A number of researchers have studied the financial market effects of unconventional monetary 

policy at the ZLB. Important papers in this literature include D’Amico and King (forthcoming), 

Gagnon et al. (2011), Hamilton and Wu (2012), Li and Wei (2012), and Swanson (2011). Using 

the daily reactions of a range of financial instruments to LSAP announcements and a so-called 

“diff-in-diff” approach, Krishnamurthy and Vissing-Jorgensen (2012) estimate the contributions 

of the various channels through which asset purchases affect longer-term interest rates. Based on 

the observed reactions of fed funds futures rates, corporate CDS spreads, and corporate bond 

index yields they conclude that the Federal Reserve’s purchases of Treasury securities have had 

limited effect on the risk premiums of lower-rated corporate bonds. 
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Several studies have used IDTH to examine the impact of either conventional or 

unconventional monetary policy on asset prices. Rigobon and Sack (2004) estimate the effects of 

U.S. monetary policy on equity prices, Eurodollar futures rates, and Treasury yields over the 

period 1994 to 2001. Wright (2012) examines the effects of unconventional policy at the ZLB 

without attempting to separately identify the impact of forward guidance and asset purchases, 

and among other things finds that yields on indices of corporate bonds with remaining maturities 

of 20 years or more declined by a bit more than half as much as the 10-year Treasury yield in 

response to policy announcements. Gilchrist and Zakrajšek use IDTH to examine the effects of 

LSAPs on corporate credit default swap (CDS) index spreads and find that the LSAPs led to a 

significant reduction in default risk for both investment- and speculative-grade corporate credits. 

The paper most closely related to the analysis here is Kiley (2013), which estimates the 

effects of monetary policy on corporate bond yields in the pre-ZLB and ZLB periods using a 

different method of identification. In particular, Kiley uses 30-minute changes in on-the-run 

Treasury yields around FOMC statements as instruments in regressions of the daily change in the 

Moody’s Aaa and Baa index yields on the daily change in the fitted par 20-year Treasury yield. 

In addition to the difference in identification, I more closely match the maturities of the corporate 

and Treasury yields, which should deliver more precise estimates of the pass-through 

coefficients for comparable-maturity yields.81  I also examine a set of corporate yields that span a 

broader range of the ratings spectrum, permitting more insight into variation in pass-through 

81 The bonds in the Moody’s indices include bonds with remaining maturity as close to 30 years as possible; bonds 
are dropped altogether when their remaining maturity drops below 20 years. To the extent that the effects of 
monetary policy on Treasury yields are decreasing in maturity for maturities beyond 20 years, the maturity 
mismatch that results from comparing the reaction of the Moody’s indices to the 20-year Treasury yield would result 
in an underestimation of pass-through for comparable-maturity yields.  
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across ratings. I find higher levels of pass-through than Kiley does—likely due in part to the 

more closely-matched maturities of the yields used in my analysis—while our estimates of the 

differences between the pre-ZLB and LSAPs/ZLB samples are broadly comparable. 

Identification through Heteroskedasticity 

Inference regarding the impact of monetary policy-induced changes in Treasury yields on 

corporate bond yields is complicated by the fact both may respond to common shocks, even in 

relatively narrow windows surrounding policy announcements. For example, an adverse 

economic or financial shock or shift in investor risk sentiment might reduce the prices of riskier 

assets while simultaneously increasing the prices of Treasury securities. Moreover, as noted 

above, corporate bond yields are not available intraday, which raises the likelihood that this 

simultaneity is a relevant concern when attempting to identify the effects of monetary policy. 

To briefly illustrate the issue, let ∆𝑦𝑡𝑐  denote the change in a given corporate bond yield and 

let ∆𝑖𝑡 denote the change in a comparable-maturity Treasury yield. Let 𝑥𝑡 denote a common 

shock that affects both yields, let 𝜀𝑡 denote a monetary policy shock, and let 𝜂𝑡 denote a shock 

that affects corporate yields but not Treasury yields. Assume all of the shocks are independent. 

The simultaneous response of Treasury and corporate bond yields to various shocks is captured 

by a system of equations of the form: 
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 ∆𝑖𝑡 = 𝛽∆𝑦𝑡𝑐 + 𝛾𝑥𝑡 + 𝜀𝑡 

∆𝑦𝑡𝑐 = 𝛼∆𝑖𝑡 + 𝑥𝑡 + 𝜂𝑡 

(18)  

The objective is to estimate the structural coefficient, 𝛼, which measures the pass-through to 

corporate yields of changes in Treasury yields induced by the monetary policy shock 𝜀𝑡. In this 

context, it is well known that OLS regression of ∆𝑦𝑡𝑐 on ∆𝑖𝑡 will produce a biased estimate of α.  

In this paper I estimate the pass-through coefficient α using an estimator that exploits the fact 

that the volatility of the policy shock, 𝜀𝑡, is higher on days of monetary policy announcements. 

By knowing a priori on which days the variance of the policy shock shifts, one can identify the 

causal effects of monetary policy on corporate bond yields under an otherwise fairly weak set of 

assumptions. Specifically, identification requires that the coefficients 𝛽 and 𝛾 be the same on 

high- and low-policy-shock-variance days—referred to below as “announcement” and “non-

announcement” days and denoted by 𝐴 and �̃�, respectively. The conditional variances of 𝑥𝑡 and 

𝜂𝑡 can vary as long as the average variance of each is the same across announcement and non-

announcement days. Under these conditions: 

 
∆Ω = Ω𝐴 − Ω𝐴~ =

𝜎𝜀𝐴 − 𝜎𝜀𝐴~

(1 − 𝛼𝛽)2
∙ �1 𝛼
𝛼 𝛼2� 

(19)  

where Ω𝐴 and Ω𝐴~ denote the covariance matrix of the variables on announcement and non-

announcement days, respectively, and 𝜎𝜀𝐴and 𝜎𝜀𝐴~denote the variance of the monetary policy 
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shocks in these two samples. Letting ∆Ω𝑖𝑗 denote the (𝑖, 𝑗)-th element of the matrix ∆Ω, it is 

straightforward to see that two consistent estimators of the structural coefficient 𝛼 are:82 

𝛼𝑖 =
∆Ω12
∆Ω11

 
and 

𝛼𝑦 =
∆Ω22
∆Ω12

 
(20)  

These two estimators can be obtained using an instrumental variables (IV) estimator. In 

particular, define Δi and Δy as the 𝑇x1 vectors of stacked data corresponding to the 

announcement and non-announcement subsamples, which include 𝑇𝐴 and 𝑇𝐴~ time series 

observations, respectively (i.e., 𝑇 = 𝑇𝐴 + 𝑇𝐴~). Let d𝐴 denote the 𝑇 x 1 dummy vector such that 

𝑑𝑡,𝐴 = 1 if 𝑡 ∈ 𝐴 and zero otherwise, and let d𝐴~ = 𝜄 − d�𝐴, where 𝜄 denotes the 𝑇 x 1 vector of 

ones. Next, scale these dummy vectors based on the number of observations in the two 

subsamples, so that d�𝐴 = ��𝑇𝐴�
−1

d𝐴 and d�𝐴~ = ��𝑇𝐴~�
−1

d𝐴~. Now define: 

z𝑖 = [d�𝐴 ⊙ Δi − d�𝐴~ ⊙Δi]  and z𝑦 = [d�𝐴 ⊙ Δy − d�𝐴~ ⊙Δy] (21)  

where ⊙ denotes the element-wise multiplication of the two vectors. 

As shown in Rigobon and Sack (2004) and discussed in Gilchrist and Zakrajšek  (2012), an 

estimate of 𝛼𝑖 can be obtained from an IV regression of Δy on Δi using z𝑖 as an instrument, and an 

estimate of 𝛼𝑦 can be obtained from an IV regression of Δy on Δi using z𝑦 as an instrument: 

82 A third estimator, �∆Ω12
∆Ω11

, is available, but it is the geometric average of the other two. 
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𝛼�𝑖 = (𝑧𝑖′Δi)−1(𝑧𝑖′Δy) and 𝛼�𝑦 = (𝑧𝑦′ Δi)−1(𝑧𝑦′ Δy) (22)  

Alternatively, one can impose the restriction that 𝛼𝑖 = 𝛼𝑦 = 𝛼 and estimate the structural 

coefficient 𝛼 using GMM:  

 𝛼�𝐺𝑀𝑀 = 𝑎𝑟𝑔𝑚𝑖𝑛𝛼[(Δy−  𝛼 Δi)′𝑍]𝑊[𝑍′(Δy −  𝛼 Δi)] (23)  

where 𝑍 = [z𝑖z𝑦] is the 𝑇 x 2 matrix of valid instruments, and 𝑊 is an appropriate weighting 

matrix. The coefficient 𝛼 is over-identified, and one can test the restriction that 𝛼𝑖 = 𝛼𝑦. 

This method of “identification through heteroscedasticity” was first proposed in this context 

by Rigobon (2003) and used to study the asset price effects of monetary policy by Rigobon and 

Sack (2004). A more detailed discussion of the method and application to the financial market 

effects of monetary policy can be found in those papers, as well as in Gilchrist and Zakrajšek 

(2012) and Wright (2012). 

Defining the Set of Announcement Days 

As highlighted above, the key to IDTH is the selection of the set of announcement and non-

announcement days. For the policy samples considered in this paper, the set of announcement 

days, 𝐴, is defined as follows: 
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• Pre-ZLB or Conventional Policy Sample: Following Rigobon and Sack (2004), the set 𝐴 

contains all days between January 1997 and June 2007 on which FOMC statements were 

released or on which the Chairman of the Federal Reserve delivered his semi-annual 

testimony on monetary policy to the U.S. Congress. 

• Large-Scale Asset Purchases (LSAP) Policy Sample: The set 𝐴 contains 16 LSAP 

announcement dates, listed in Table 13. These are key dates included in prior event-study 

analysis of the LSAPs’ financial market effects, updated to include the announcement of 

the initiation and extension of the program to extend the average maturity of the Federal 

Reserve’s Treasury holdings in September 2011 and June 2012, respectively, and the 

announcement of additional purchases of agency MBS and Treasury securities in 

September and December 2012, respectively. 

• ZLB Policy Sample:  Following Wright (2012) the set 𝐴 contains the 16 LSAP 

announcements above, as well as days between November 2008 and March 2013 on 

which FOMC statements were released or on which the Chairman delivered his semi-

annual testimony on monetary policy to the U.S. Congress. This broader set is intended to 

capture the effects of monetary policy at the zero lower bound, recognizing that 

contemporaneous policy announcements in recent years make it difficult to isolate the 

effects of asset purchases. 

Defining the Set of Non-Announcement Days 

I use two alternative definitions the set of non-announcement days, �̃�. Following Rigobon and 

Sack (2004), the first definition of �̃� is the set of days that fall one business day prior to a day 

that is included in the set of announcement days, 𝐴. I refer to this in what follows as �̃�1𝑑. 

Following Wright (2012), the second definition of �̃� is the set of all non-A business days in the 

116 
 



date ranges covered by the respective policy samples. I refer to this in what follows as �̃�𝑎𝑙𝑙. The 

rationale for this second definition is that with a short sample it may be beneficial to use a more 

expansive set of non-announcement days to identify the effects of monetary policy shocks. 

Beyond these two definitions of �̃� I have also examined the results when other days on which 

important FOMC communications were released (e.g., the FOMC meeting minutes and other 

speeches by the Chairman) are excluded from �̃�, as well as when the construction of �̃� outlined 

in Gilchrist and Zakrajšek  (2012) is used. The estimates of 𝛼 using these alternatives are 

essentially the same as those obtained when the non-announcement set includes all non-A days, 

and so I do not present the results below. 

Data 

I estimate the pass-through of policy-induced changes in 5- and 10-year Treasury yields to 

comparable-maturity nonfinancial and financial corporate bond yields with credit ratings of AA, 

A, BBB, and BB. The first three ratings are considered investment-grade, while the last is 

considered speculative-grade.83  The very upper end of the corporate credit spectrum—bonds 

rated AAA— is omitted due to the limited number of bonds in that category. The Treasury yields 

are yields on notional par securities with semi-annual coupons estimated from off-the-run 

Treasury coupon securities, taken from the dataset of Gürkaynak, Sack and Wright (2007).84  

The corporate yields, provided by staff at the Federal Reserve Board, are also yields on par 

coupon securities and are derived by fitting Nelson-Siegel (NS) curves to underlying corporate 

83 According to data from S&P, the average annual default rates over the period 1981 to 2011 for corporate bonds 
rated AAA, AA, BBB, BB, B, and CCC/C are to BBB were, 0.0, 0.2, 0.6, 1.0, 4.8, and 23 percent, respectively.  
84 This data is available at http://www.federalreserve.gov/pubs/feds/2006/200628/200628abs.html.  
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bond yield data provided by Bank of America/Merrill Lynch. A separate NS curve is estimated 

for each category of nonfinancial bond yields and for each category of financial bond yields, 

resulting in eight distinct estimated curves each day.85 

Figures 17 and 18 plot the 5-year Treasury yield over the period January 1997 to March 

2013, along with the set of 5-year nonfinancial and financial corporate bond yields, 

respectively.86  The spreads between the corporate yields and the Treasury yield are positive, and 

decrease with the credit quality of the corporate bond. Though the corporate yields generally 

track the Treasury yield closely, there is a notable divergence between them in late 2008/early 

2009, as corporate yields increased sharply while Treasury yields declined. The divergence—and 

corresponding widening in corporate bond spreads—reflects the effects of adverse economic and 

financial shocks prevalent during the recent financial crisis. As highlighted in Section 2, the 

prevalence of these shocks makes identification of the effects of monetary policy using standard 

event-study analysis with OLS tricky, as Treasury yield declines might reflect growing financial 

and economic weakness rather than more accommodative policy. This motivates the use of 

IDTH. 

Tables 14 and 15 display the standard deviation of daily changes in the 5- and 10-year 

Treasury and corporate yields and the covariance of the corporate yields with the comparable-

maturity Treasury yield on announcement and non-announcement days for the three policy 

85 The Nelson-Siegel parameters are selected to minimize yield fitting errors, weighted by the market capitalization 
of the issuer. A two-stage fitting procedure is used to minimize the impact of outliers: in the first-stage, a curve is fit 
to minimize yield errors weighted by issuer market capitalization. Bonds with fitting errors that exceed a threshold 
are dropped altogether, and a second-stage curve is fit to minimize yield errors weighted by the first-stage residuals. 
86 The key features of these plots for 10-year yields are the same as for 5-year yields. 
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samples and each of the two definitions of �̃� considered. In each case, the standard deviation of 

Treasury yields was higher on announcement days than on non-announcement days, consistent 

with the maintained assumption in IDTH that the variance of monetary policy shocks is higher 

on announcement days while the variances of other shocks are the same. The standard deviation 

of investment-grade bond yields was also higher on announcement days in each policy sample 

and for each definition of �̃�, as were the covariances of these corporate yields with comparable-

maturity Treasury yields. However, the shifts in standard deviations and covariances are more 

mixed for BB-rated bonds. 

Estimation and Results 

For each combination of maturity, rating category and financial classification, I estimate a single 

equation for each of the three policy samples and two definitions of �̃�. Estimation is done using 

two-step GMM, as in equation (6) above, with instruments 𝑍 = [z𝑖z𝑦].87  The first-step 

weighting matrix is equal to (𝑍′𝑍)−1, and inference is based on White standard errors.88 

Results for 5-year yields using �̃�1𝑑and �̃�𝑎𝑙𝑙 are shown in the upper panels of Tables 16 and 

17, respectively. The estimates of pass-through for 5-year investment-grade yields in the pre-

ZLB sample range from 0.89 to 1.04 and are highly statistically significant, and in all cases the 

hypothesis that the pass-through coefficient is equal to one cannot be rejected at standard 

significance levels. The fact that the point estimates are generally close to, but not greater than, 

87 A constant is also included in the set of regressors and instruments.  
88 The results are not materially changed if the identity matrix is used as the first-step weighting matrix. 
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one implies that policy-induced declines in Treasury yields in this period fully passed through to 

investment-grade yields, but did not prompt notable declines in risk spreads. Estimates of pass-

through for 5-year investment-grade yields in the LSAPs and ZLB samples are broadly similar to 

the corresponding estimates in the pre-ZLB sample. The point estimates on investment-grade 

nonfinancial yields in these two samples range from 0.89 to 1.02; the differences between these 

estimates and those for the pre-ZLB sample—at 0.05 or less—are small in economic terms and 

relative to the coefficient standard errors. The estimates on the investment-grade financial yields 

in the LSAPs and ZLB samples are higher than for the pre-ZLB sample, but also significantly 

less precise, and the corresponding 90 percent confidence intervals from the three policy samples 

overlap. In all three samples, the estimates of pass-through to speculative-grade yields are 

generally substantially smaller than the estimates for investment-grade yields and are statistically 

insignificant.89  However, the differences between pass-through for investment- and speculative-

grade yields is more pronounced in the LSAPs and ZLB samples than it is in the pre-ZLB 

sample. For all of the estimations the p-value for the F-test from the first-stage regression is well 

below 0.01, indicating that the instruments used are relevant. Moreover, with only two 

exceptions, using the Hansen (1982) J-test one cannot reject the over-identifying restriction for 

the GMM estimator.90 

89 The one exception is for BB financial yields during the pre-ZLB sample –the point estimate of pass-through for 
this bond is 1.01 when �̃�1𝑑 is used and 1.60 when  �̃�𝑎𝑙𝑙  is used. However, unlike for the investment grade yields, 
both coefficients are only marginally significant. 
90 The p-value for the J-test is 0.03 for the BB nonfinancial yield in the pre-ZLB sample using �̃�𝑎𝑙𝑙 , and 0.00 for the 
BBB nonfinancial yield in the LSAPs sample using �̃�𝑎𝑙𝑙 . In the other 46 cases for 5-year yields using �̃�1𝑑 or �̃�𝑎𝑙𝑙 , 
the p-value exceeds 0.13 and, for the most part, is substantially larger. 
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The results for 10-year yields, shown in the lower panels of Table 16 and Table 17, are 

broadly similar to those for 5-year yields. In particular, the point estimates of pass-through for 

investment-grade yields in all three samples are generally close to (but mostly below) one, are 

significantly different from zero but not one, and are close to the corresponding point estimates 

for the 5-year yields. The differences between the pre-ZLB and the LSAPs/ZLB samples are in 

some cases notably larger for 10-year yields than for 5-year yields, but are still small relative to 

the coefficient standard errors. In all three policy samples the estimates of pass-through to 

speculative-grade yields are not statistically insignificant. 

  The finding that unconventional policy shocks have a more limited effect on speculative-

grade than investment-grade yields is consistent with the safety premium effect highlighted by 

Krishnamurthy and Vissing-Jorgensen (2012), whereby asset purchases that reduce the supply of 

safe assets reduce yields on highly-rated corporate bonds that also embed a safety premium but 

not to yields on lower-rated corporate bonds that do not. However, if this effect were operative 

one might expect the pass-through to decline as we move down the rating spectrum within the 

class of investment-grade yields, which is not the case. Moreover, the results described above 

also indicate that pass-through to speculative-grade yields is weaker than pass-through to 

investment-grade yields in the pre-ZLB period, a phenomenon that the safe asset supply effect 

cannot explain. To further examine this, I next turn to an exploration of the robustness of the 

benchmark results for 5-year yields in Tables 16 and 17 by considering the results obtained using 

alternative measures of corporate cash bond yields, an alternative identification strategy, 

alternative pass-through window lengths, and synthetic cash yields . 
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Estimates Using Alternative Measures of Corporate Bond Yields 

I first explore the effects of using alternative measures of corporate yields. In particular, I use the 

yields on the U.S. Intermediate Credit Aa, A, Baa, and Ba Indices from Barclays.91  These 

indices include publicly issued U.S. corporate as well as specified foreign debentures and 

secured notes that meet specified maturity, liquidity, and quality requirements. The modified 

durations of the indices have generally varied between 3.8 and 4.5 years since 1990, reasonably 

close to the duration of the 5-year Treasury yield. While the inclusion of some non-corporate 

debt in the indices makes their yields imperfect comparators to the corporate yields used above, 

the Barclays indices, which are readily available, are used to evaluate the effects of LSAPs in 

Krishnamurthy and Vissing-Jorgensen (2012) and likely provide some insight into the robustness 

of the benchmark results. 

As shown in Table 18, the point estimates of pass-through for the pre-ZLB sample are very 

close to those obtained using the NS fitted yields, and the estimated effect of conventional policy 

on Ba-rated bonds remains both notably lower than the effects on Aa- to Baa-rated bonds and 

statistically insignificant. The point estimates for investment-grade yields in the LSAPs and ZLB 

samples are a bit lower than the estimates using the NS fitted yields and, accordingly, the 

declines in the estimates between the pre-ZLB and these unconventional policy samples are a bit 

larger.92  With these indices there is more evidence that the effects of unconventional policy 

91 These ratings categories broadly mirror the AA, A, BBB and BB categories used above, but are based on Moody’s 
rather than S&P ratings. 
92 Some of the difference may result from the fact that the estimation for the Barclay’s yields is on a shorter 
sample—starting in August 2000 rather than January 1997—due to data availability. 
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decline with rating within the class of investment-grade yields—the point estimates on Baa-rated 

bonds are 0.66 and 0.67 in the LSAPs and ZLB samples, respectively, and both are significantly 

different from one at the one percent level. Finally, estimates of pass-through for speculative-

grade (Ba) yields are lower than for the investment-grade yields and the coefficients are 

insignificant for all three policy samples, reinforcing the impression from the benchmark 

regression results that the pass-through to speculative-grade yields is lower even for conventional 

policy, but that the difference may be more pronounced for unconventional policy. 

Estimates Using Alternative Identification Strategy 

I next consider how robust the benchmark results are to the use of an alternative identification 

strategy. I employ the IV-based strategy in Kiley (2013); the dependent variable in each 

regression is one of the 8 NS fitted corporate yields from the estimations in Tables 16 and 17, 

and the explanatory variable is the comparable-maturity fitted par Treasury yield. As a single 

instrument I use the 1-hour response of the on-the-run Treasury yield of that maturity around 

FOMC statements.93  The idea is that this 1-hour window is sufficiently narrow that we can 

assume that the only shocks affecting Treasury yields within it are monetary policy shocks. As 

shown in Table 19, the basic contours of the results are the same as for IDTH. In particular, 

93 Specifically, I use changes in on-the-run Treasury yields in a window starting 15 minutes before and ending 45 
minutes after the release of the FOMC statement. Given data constraints I omit from the samples all announcements 
that did not come in FOMC statements—this is 5 of the 16 LSAP announcements and all of the Chairman’s 
testimony announcements. 
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estimated pass-through for investment-grade yields is generally close to one, while pass-through 

for BB-rated bond yields is notably smaller and statistically insignificant.94 

Estimates Using Alternative Response Windows 

The speculative-grade bond market is less liquid than the investment-grade segment of the 

market is. This suggests that one possible explanation for the limited pass-through to BB-rated 

corporate yields is that the pass-through to these bonds occurs over a longer horizon than the 

daily frequency used in the analysis above. To consider this possibility, I repeat the baseline 

IDTH estimations using 2- and 5-day yield changes in the pre-ZLB sample. The construction of 

the 𝐴 and �̃� sets for the pre-ZLB sample are the easiest to modify, and since the limited pass-

through is a phenomenon observed across all three policy samples we can assess its sensitivity to 

the length of the response window using that policy sample alone. Here, the 𝐴 sample consists of 

the change in yields from the day before to 1 or 4 days after the FOMC statement or Chairman’s 

testimony, and the �̃� sample consists of the similarly constructed 2- or 5-day changes around the 

business day 2 or 5 days prior. As shown in Table 20, the results for the 2- and 5-day changes are 

basically the same as for the 1-day changes, though the estimates for 5-day changes on financial 

yields are notably lower and less precise than for the 1-day changes. In short, there is no 

compelling evidence that the lower estimates of pass-through for speculative-grade yields 

obtained above are due to a more sluggish response of these yields owing to lower liquidity in 

the speculative-grade segment of the corporate bond market. 

94 My estimates of pass-through are somewhat higher than Kiley’s, which likely results from the closer matching of 
the maturities of the corporate and Treasury yields here than in his analysis. See footnote 1 for more on this. 
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Estimates Using Synthetic Corporate Yields Constructed from CDS Spreads 

As discussed in Bai and Collin-Dufresne (2012), the spread on a credit default swap (CDS) 

should be similar to the spread between the yield on a corporate cash bond that is deliverable into 

the CDS contract and a benchmark risk-free rate; under certain conditions, an exact arbitrage 

relation between the CDS and this cash bond spreads exists. A corollary to this is that the sum of 

a CDS spread and the appropriate risk-free rate should approximately equal the cash yield on a 

deliverable bond.95  Importantly, however, this “synthetic” cash bond yield, constructed from 

interest rate swap and CDS, would not be affected by changes in the valuation of call options that 

may be embedded in the cash bonds and whose values may change with the level of interest 

rates, thus affecting pass-through. 

As a final exercise, I estimate the pass-through of policy shocks to synthetic cash yields 

constructed as the sum of the 5-year LIBOR-based interest rate swap rate and the 5-year Markit 

CDX North American Investment Grade (IG) and North American High Yield (HY) indices.96  

95 Consider the following, highly-stylized example: an investor funds a $100 cash position in a par corporate bond at 
3-month LIBOR, buys protection on the bond using CDS, and pays fixed on a LIBOR-based interest rate swap. Her 
initial outlay is $0, since she borrowed to buy the bond. If the bond does not default, she will be left with $100 at 
maturity to pay off her loan. If the bond does default, the CDS guarantees she will receive par, and is thus left with 
$100 to pay off her loan. Her running spread on this position will be: Bond Yield – CDS spread – Swap Rate. Since 
she has no initial outlay and is exposed to no risk, the running spread must equal zero in equilibrium, implying that 
the bond yield should equal the sum of the swap rate and the CDS spread. (This highly stylized example assumes the 
interest rate swap has zero NPV upon default of the bond, which will not generally be true.) 
96 According to Markit, “the North American High Yield CDX Index…is composed of one hundred (100) liquid 
North American entities with high yield credit ratings that trade in the CDS market. Markit’s North American 
Investment Grade CDX Index…is composed of one hundred twenty five (125) of the most liquid North American 
entities with investment grade credit ratings that trade in the CDS market. [These] are tradable indices that allow 
market participants to take a view on the overall credit quality and direction of the underlying basket by trading one 
instrument. The indices roll on a semi-annual basis, and the composition of each new series (a new index) is 
established based on a transparent set of rules designed to ensure that the current series tracks the most liquid 
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Because the set of corporations comprising the CDX indices differ from the set of corporation 

underlying the NS fitted corporate bond yields used above, the results using these synthetic 

yields are not perfectly comparable to the results in Tables 16 and 17. Nevertheless, they should 

shed light on the extent to which the benchmark results are influenced by features specific to the 

cash bond yields (for example, embedded call options in the bonds). Figures 19 and 20 plot the 

synthetic IG and HY yields against the set of nonfinancial yields used in the benchmark 

regressions—the cash and synthetic yields track each other reasonably closely. 

As shown in the final two rows of Table 21, the point estimates of pass-through to the 

synthetic IG and HY yields in the pre-ZLB policy sample are 1.34 and 1.86, respectively. Both 

estimates are significantly larger than one at the one percent level. The corresponding estimates 

for the LSAPs and ZLB samples are close to or a slightly higher than the estimates for the pre-

ZLB sample, though also considerably less precise. The estimates are statistically significant for 

both the synthetic IG and HY yields, but unlike the pre-ZLB sample one cannot reject the 

hypothesis that the pass-through is equal to one. The significant pass-through across all policy 

samples stands in contrast to the benchmark estimates for the speculative-grade cash yields. The 

results here are broadly comparable to those in Gilchrist and Zakrajšek (2012), who found a 

significant decline in CDS spreads from the LSAPs (but do not compare estimates of pass-

through for LSAPs to estimates of pass-through for conventional monetary policy). 

 

instruments in the relevant market.”  See http://www.markit.com/en/products/data/indices/credit-and-loan-
indices/cdx/cdx.page# for further details. 
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Discussion and Summary 

This paper estimates the effects of unconventional monetary policy on corporate bond yields 

across a broad range of credit ratings, and compares these estimates to estimates of the effects of 

conventional monetary policy. The effects of monetary policy shocks are identified under the 

assumption that their variance is higher on the days of scheduled monetary policy 

announcements. 

The results suggest that reductions in 5- and 10-year Treasury yields induced by both 

conventional and unconventional monetary policy generally pass through one-for-one to 

comparable-maturity investment-grade corporate bond yields. The differences between the 

effects of conventional and unconventional policy shocks on these yields are small in economic 

terms and relative to the standard errors on the estimates. Estimates of the effects of both 

conventional and unconventional policy shocks on speculative-grade yields are lower and less 

precise than estimates of the effects on investment-grade yields. The differences between the 

effects on investment- and speculative-grade yields are more pronounced for unconventional 

policy, providing support to the hypothesis laid out in Krishnamurthy and Vissing-Jorgensen 

(2012) that Federal Reserve asset purchases have a larger impact on highly-rated corporate bonds 

that embed a safety premium than on lower-rated corporate bonds that do not.  

The fact that somewhat lower pass-through to speculative-grade yields is also a feature of 

conventional monetary policy suggests that effects beyond than those related to the supply of 

safe assets may be at work. One possible explanation relates to a broader conception of preferred 
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habitats. For example, suppose there are non-optimizing investors who have a preference for a 

particular security or class of securities, and arbitrageurs who buy (sell) the issues that the 

preferred habitat investors price too low (high). If the arbitrageurs are risk-averse—so that they 

are willing to arbitrage between Treasuries and investment-grade securities, but not between 

Treasuries and speculative-grade securities—this could explain why the speculative grade bond 

yields are somewhat decoupled from Treasuries even in normal times. Say the federal funds rate 

is reduced more than expected. The arbitrageur decides to borrow short term and buy Treasuries, 

driving down Treasury yields. If risk-neutral, the arbitrageur would also buy speculative-grade 

bonds. But the arbitrageur is risk averse and may be reluctant to do so, perhaps because states of 

the world in which lower-rated bond prices fall are particularly nasty ones for the arbitrageur. 

This could be modeled more explicitly, as in a Vayanos-Vila (2009) style model. 

Another possible explanation for the differential pass-through to speculative-grade yields 

relates to differences in the optionality of the universe of investment- and speculative-grade 

bonds. Duffee (1998) shows that the relationship between non-callable Treasury yields and the 

spreads of corporate bond yields over Treasury yields depends on the callability of the corporate 

bonds—declines in the level of interest rates simultaneously increase the value of the short 

option positions embedded in the callable corporate bonds, limiting the extent to which their 

yields decline. To the extent that speculative-grade bonds have more optionality than investment-

grade bonds, this would help to explain my finding of lower pass-through. Of the Barclays’ U.S 

Intermediate Credit indices considered above, the Ba index has the lowest convexity, suggesting 

this factor may indeed be contributing to the results. The results from synthetic bonds 
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constructed from CDS also support this hypothesis, since these synthetic yields are free of 

optionality in the underlying cash bonds and I find higher pass-through for these than for 

comparable cash yields across all three policy samples. On the other hand, the results for the 

synthetic yields may reflect limits to arbitrage that were important during late 2008/early 2009.  

Nevertheless, on balance, the evidence indicates that unconventional monetary policies used 

since late 2008 have had an important effect on corporate borrowing costs, a key channel by 

which policy might stimulate spending and help the Federal Reserve meet its dual mandate of 

maximum employment and price stability.  
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Table 13: LSAPs Announcement Days 

 
Note: dates of key LSAP-related announcements. See Gagnon et al. (2011), Wright (2012) and Gilchrist and 
Zakrajšek (2012) for details regarding the announcements through 9/21/2011. On 6/20/2012, the FOMC extended 
through the end of the 2012 its program to increase the average maturity of its Treasury holdings. On 9/12/2012, the 
FOMC announced agency MBS purchases of $40 billion per month, linked to the outlook for the labor market. On 
12/12/2012, the FOMC announced Treasury purchases of $45 billion per month, linked to the outlook for the labor 
market.  

Date FOMC Meeting
11/25/2008 *
12/1/2008
12/16/2008 *
1/28/2009 *
3/18/2009 *
8/10/2010 *
8/27/2010
9/21/2010 *
10/15/2010
11/3/2010 *
8/26/2011
9/21/2011 *
6/20/2012 *
8/31/2012
9/12/2012 *
12/12/2012 *
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Table 14: Variances and Covariances, Announcement and Non-Announcement Days 
A~ = 1-Day Prior to Days in A 

 
Note: Sample standard deviations of daily changes and covariances with daily changes in the comparable-maturity 
Treasury yield. The sets of A and A~ dates for each policy sample are described in the text. 

A~ A A~ A A~ A A~ A
Treasury 5.3 7.1 - - 5.0 6.1 - -
Nonfinancial
AA 5.7 7.3 28.9 50.0 5.7 6.1 24.7 35.6
A 5.4 7.2 27.3 49.4 4.8 6.1 23.1 36.3
BBB 5.3 7.0 26.7 47.0 5.1 5.9 23.4 33.6
BB 6.2 4.9 10.4 17.1 7.5 5.0 10.4 15.9
Financial
AA 5.3 7.2 26.4 48.8 4.9 6.3 23.1 36.3
A 5.4 7.2 26.8 48.4 5.2 6.5 24.6 36.7
BBB 7.3 7.9 26.1 47.0 6.0 6.6 25.3 35.7
BB 10.4 14.0 15.7 37.5 9.1 15.1 4.7 23.2

A~ A A~ A A~ A A~ A
Treasury 7.0 14.4 - - 6.8 15.8 - -
Nonfinancial
AA 8.0 14.3 49.1 181.2 9.8 15.6 52.2 207.2
A 9.4 14.7 58.6 197.1 8.6 15.4 52.8 225.8
BBB 9.3 13.5 54.4 179.9 8.7 14.9 51.6 218.3
BB 15.5 10.1 65.3 -1.3 8.7 14.5 26.7 -37.2
Financial
AA 4.6 16.7 13.7 205.3 6.9 19.7 29.6 258.7
A 7.7 18.1 30.1 214.7 8.0 17.4 35.0 220.1
BBB 30.3 101.2 -60.7 827.2 16.1 28.1 5.9 284.6
BB 63.8 85.9 36.6 -395.7 7.2 31.1 -12.2 -195.5

A~ A A~ A A~ A A~ A
Treasury 5.7 10.1 - - 6.4 11.1 - -
Nonfinancial
AA 5.7 9.5 29.3 89.4 7.0 10.5 35.9 104.2
A 6.6 10.2 34.3 99.5 6.6 10.7 38.5 114.6
BBB 6.6 9.5 32.1 90.6 6.1 10.4 32.1 110.2
BB 11.3 12.0 11.3 17.2 7.1 11.9 1.0 4.3
Financial
AA 4.7 11.1 13.4 99.9 5.8 13.2 20.6 125.9
A 6.7 12.1 17.4 100.8 6.5 11.6 19.1 107.2
BBB 33.7 61.2 -39.8 306.2 18.7 20.1 6.3 94.1
BB 47.1 111.5 56.4 -220.2 19.8 30.9 8.2 -76.4

Pre-ZLB Policy Sample

5-Year Yields (bps) 10-Year Yields (bps)

5-Year Yields (bps) 10-Year Yields (bps)

LSAPs Policy Sample

ZLB Policy Sample

Std. Dev. Covar. with Tsy Std. Dev. Covar. with Tsy
5-Year Yields (bps) 10-Year Yields (bps)

Std. Dev. Covar. with Tsy Std. Dev. Covar. with Tsy

Std. Dev. Covar. with Tsy Std. Dev. Covar. with Tsy
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Table 15: Variances and Covariances, Announcement and Non-Announcement Days 
A~ = All Days Not in A 

 
Note: Sample standard deviations of daily changes and covariances with daily changes in the comparable-maturity 
Treasury yield. The sets of A and A~ dates for each policy sample are described in the text.

A~ A A~ A A~ A A~ A
Treasury 5.9 7.1 - - 5.5 6.1 - -
Nonfinancial
AA 6.1 7.3 34.9 50.0 5.6 6.1 29.0 35.6
A 6.1 7.2 34.4 49.4 5.6 6.1 29.4 36.3
BBB 6.1 7.0 33.6 47.0 5.6 5.9 28.6 33.6
BB 5.9 4.9 8.6 17.1 4.7 5.0 9.8 15.9
Financial
AA 6.2 7.2 34.7 48.8 5.7 6.3 29.3 36.3
A 6.2 7.2 34.4 48.4 5.9 6.5 30.0 36.7
BBB 7.6 7.9 31.9 47.0 6.5 6.6 28.4 35.7
BB 15.7 14.0 16.6 37.5 14.4 15.1 15.1 23.2

A~ A A~ A A~ A A~ A
Treasury 5.9 14.4 - - 6.6 15.8 - -
Nonfinancial
AA 5.7 14.3 31.3 181.2 6.9 15.6 42.0 207.2
A 6.0 14.7 33.0 197.1 6.4 15.4 40.0 225.8
BBB 5.9 13.5 31.0 179.9 6.4 14.9 37.9 218.3
BB 9.4 10.1 -1.0 -1.3 7.7 14.5 1.9 -37.2
Financial
AA 6.5 16.7 28.2 205.3 7.2 19.7 36.5 258.7
A 7.3 18.1 28.3 214.7 7.3 17.4 32.9 220.1
BBB 33.4 101.2 11.0 827.2 14.8 28.1 22.0 284.6
BB 64.0 85.9 -22.1 -395.7 40.2 31.1 -12.2 -195.5

A~ A A~ A A~ A A~ A
Treasury 5.9 10.1 - - 6.6 11.1 - -
Nonfinancial
AA 5.7 9.5 31.4 89.4 6.9 10.5 42.2 104.2
A 6.0 10.2 33.1 99.5 6.4 10.7 40.1 114.6
BBB 5.9 9.5 31.0 90.6 6.4 10.4 38.0 110.2
BB 9.2 12.0 -1.5 17.2 7.5 11.9 1.6 4.3
Financial
AA 6.5 11.1 28.3 99.9 7.3 13.2 36.6 125.9
A 7.3 12.1 28.4 100.8 7.3 11.6 33.0 107.2
BBB 33.3 61.2 11.0 306.2 14.7 20.1 22.8 94.1
BB 60.5 111.5 -19.3 -220.2 40.1 30.9 -12.0 -76.4

ZLB Policy Sample
5-Year Yields (bps) 10-Year Yields (bps)

Std. Dev. Covar. with Tsy Std. Dev. Covar. with Tsy

LSAPs Policy Sample
5-Year Yields (bps) 10-Year Yields (bps)

Std. Dev. Covar. with Tsy Std. Dev. Covar. with Tsy

Pre-ZLB Policy Sample
5-Year Yields (bps) 10-Year Yields (bps)

Std. Dev. Covar. with Tsy Std. Dev. Covar. with Tsy
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Table 16: Pass-Through to Corporate Bond Yields 
IDTH: A~ = 1-Day Prior to Days in A 

 
Note: The dependent variable in each regression equation is the 1-day change in the specified corporate bond yield. The explanatory variable is the 1-day change 
in the comparable-maturity Treasury yield. Entries under α-hat and se(α) denote coefficient estimates using two-step GMM and the corresponding White 
standard errors. Entries under H:α = 0 and H:α = 1 are for the hypothesis tests that the pass-through coefficient, α, is equal to 0 and 1, respectively; ***, **, 
and * denote significance at the 1, 5, and 10 percent levels. Entries under Pr > F are p-values for the F-statistic for the joint significance of the GMM instruments. 
Entries under Pr > J are p-values for the Hansen (1982) J-test of the over-identifying restrictions. The Pre-ZLB, LSAPs, and ZLB samples, defined in the text, 
include 205, 32, and 96 observations, respectively. See the text for further details. 

α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J
Nonfinancial
AA 0.94 0.06 *** 0.00 0.54 0.89 0.13 *** 0.00 0.45 0.90 0.11 *** 0.00 0.43
A 0.99 0.05 *** 0.00 0.13 1.02 0.05 *** 0.00 0.24 0.99 0.07 *** 0.00 0.56
BBB 0.90 0.09 *** 0.00 0.23 0.95 0.05 *** 0.00 0.13 0.91 0.08 *** 0.00 0.29
BB 0.53 0.35 0.00 0.26 -0.11 0.27 *** 0.00 0.45 0.06 0.39 ** 0.00 0.86
Financial
AA 1.09 0.09 *** 0.00 0.21 1.23 0.24 *** 0.00 0.89 1.21 0.23 *** 0.00 0.65
A 0.99 0.08 *** 0.00 0.16 1.26 0.20 *** 0.00 0.59 1.21 0.20 *** 0.00 0.90
BBB 0.96 0.18 *** 0.00 0.49 7.42 1.22 *** *** 0.00 0.35 5.72 2.21 *** ** 0.00 0.63
BB 1.01 0.52 * 0.00 0.43 -2.01 2.80 0.00 0.71 -3.47 3.36 0.00 0.33

α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J
Nonfinancial
AA 0.96 0.13 *** 0.01 0.28 0.77 0.18 *** 0.00 0.79 0.82 0.15 *** 0.00 0.82
A 1.12 0.13 *** 0.01 0.42 0.95 0.04 *** 0.00 0.47 0.95 0.06 *** 0.00 0.57
BBB 0.78 0.19 *** 0.01 0.72 0.94 0.03 *** * 0.00 0.16 0.93 0.08 *** 0.00 0.09
BB 0.99 0.77 0.01 0.20 -0.22 0.32 *** 0.00 0.39 0.10 0.27 *** 0.00 0.27
Financial
AA 1.15 0.16 *** 0.01 0.22 1.23 0.21 *** 0.00 0.45 1.32 0.27 *** 0.00 1.00
A 0.90 0.13 *** 0.01 0.09 0.91 0.11 *** 0.00 0.37 1.08 0.25 *** 0.00 0.84
BBB 0.86 0.20 *** 0.01 0.72 1.57 0.35 *** 0.00 0.80 1.05 0.68 0.00 0.85
BB 2.33 1.56 0.01 0.27 -0.43 0.32 *** 0.00 0.09 -1.15 0.74 *** 0.00 0.48

Pre-ZLB Policy Sample LSAPs Policy Sample ZLB Policy Sample

5-Year Yields
Pre-ZLB Policy Sample LSAPs Policy Sample ZLB Policy Sample

10-Year Yields
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Table 17: Pass-Through to Corporate Bond Yields 
IDTH: A~ = All Days Not in A 

 
Note: The dependent variable in each regression equation is the 1-day change in the specified corporate bond yield. The explanatory variable is the 1-day change 
in the comparable-maturity Treasury yield. Entries under α-hat and se(α) denote coefficient estimates using two-step GMM and the corresponding White 
standard errors. Entries under H:α = 0 and H:α = 1 are for the hypothesis tests that the pass-through coefficient, α, is equal to 0 and 1, respectively; ***, **, 
and * denote significance at the 1, 5, and 10 percent levels. Entries under Pr > F are p-values for the F-statistic for the joint significance of the GMM instruments. 
Entries under Pr > J are p-values for the Hansen (1982) J-test of the over-identifying restrictions. The Pre-ZLB, LSAPs, and ZLB samples, defined in the text, 
include 2548, 1041, and 1064 observations, respectively. See the text for further details. 

α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J
Nonfinancial
AA 1.04 0.08 *** 0.00 0.73 0.99 0.04 *** 0.00 0.32 0.94 0.08 *** 0.00 0.39
A 1.03 0.09 *** 0.00 1.00 1.01 0.04 *** 0.00 0.37 1.02 0.05 *** 0.00 0.85
BBB 0.89 0.10 *** 0.00 0.37 0.90 0.04 *** ** 0.00 0.00 0.91 0.05 *** * 0.00 0.48
BB 0.76 0.58 0.00 0.03 0.06 0.23 *** 0.00 0.87 0.24 0.33 ** 0.00 0.50
Financial
AA 0.97 0.10 *** 0.00 0.93 1.06 0.06 *** 0.00 0.52 1.09 0.14 *** 0.00 0.99
A 0.96 0.10 *** 0.00 0.93 1.16 0.13 *** 0.00 0.28 1.13 0.20 *** 0.00 0.63
BBB 0.99 0.21 *** 0.00 0.17 5.55 2.18 *** ** 0.00 0.16 5.41 2.32 ** * 0.00 0.29
BB 1.60 0.82 * 0.00 0.34 -1.38 1.86 0.00 0.62 -1.79 2.11 0.00 0.39

α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J
Nonfinancial
AA 0.98 0.16 *** 0.00 0.07 0.93 0.07 *** 0.00 0.25 0.85 0.11 *** 0.00 0.29
A 1.03 0.17 *** 0.00 0.26 0.98 0.05 *** 0.00 0.92 0.96 0.06 *** 0.00 0.96
BBB 0.65 0.39 * 0.00 0.49 0.93 0.02 *** *** 0.00 0.00 0.89 0.06 *** * 0.00 0.10
BB 0.86 0.90 0.00 0.76 0.07 0.18 *** 0.00 0.30 0.11 0.22 *** 0.00 0.29
Financial
AA 1.04 0.18 *** 0.00 0.92 1.16 0.13 *** 0.00 0.28 1.14 0.17 *** 0.00 0.45
A 0.99 0.18 *** 0.00 0.91 0.95 0.11 *** 0.00 0.32 0.95 0.17 *** 0.00 0.70
BBB 1.13 0.37 *** 0.00 0.04 1.52 0.27 *** * 0.00 0.49 1.10 0.59 * 0.00 0.37
BB 1.19 1.09 0.00 0.94 -1.12 0.63 * *** 0.00 0.16 -0.93 0.58 *** 0.00 0.31

5-Year Yields
Pre-ZLB Policy Sample LSAPs Policy Sample ZLB Policy Sample

10-Year Yields
Pre-ZLB Policy Sample LSAPs Policy Sample ZLB Policy Sample
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Table 18: Pass-Through to Barclays “Intermediate” Yields 
IDTH: A~ = 1-Day Prior to Days in A 

 
Note: The dependent variable in each regression equation is the 1-day change in the specified corporate bond yield or the synthetic corporate yield constructed 
from swaps and spreads on the on-the-run 5-year IG and HY CDX indices. The explanatory variable is the 1-day change in the comparable-maturity Treasury 
yield. Entries under α-hat and se(α) denote coefficient estimates using two-step GMM and the corresponding White standard errors. Entries under H:α = 0 and 
H:α = 1 are for the hypothesis tests that the pass-through coefficient, α, is equal to 0 and 1, respectively; ***, **, and * denote significance at the 1, 5, and 10 
percent levels. Entries under Pr > F are p-values for the F-statistic for the joint significance of the GMM instruments. Entries under Pr > J are p-values for the 
Hansen (1982) J-test of the over-identifying restrictions. The Pre-ZLB, LSAPs, and ZLB samples, defined in the text, include 137, 32, and 96 observations, 
respectively. The Pre-ZLB sample starts in August 2000 instead of January 1997, as above, due to bond yield data constraints. See the text for further details. 
  

α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J
Intermediate
Aa 1.06 0.14 *** 0.01 0.93 0.88 0.15 *** 0.00 0.24 0.87 0.14 *** 0.00 0.14
A 1.01 0.14 *** 0.00 0.70 0.87 0.08 *** 0.00 0.41 0.83 0.12 *** 0.00 0.59
Baa 0.94 0.20 *** 0.03 0.40 0.66 0.07 *** *** 0.00 0.55 0.67 0.08 *** *** 0.00 0.84
Ba 0.62 0.45 0.03 0.50 0.11 0.12 *** 0.00 0.30 0.26 0.19 *** 0.00 0.991.00

Intermediate Corporate Bond Yields
Pre-ZLB Policy Sample LSAPs Policy Sample ZLB Policy Sample
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Table 19: Pass-Through to Corporate Bond Yields 
Event-Study Regressions 

 
Note: The dependent variable in each regression equation is the 1-day change in the specified corporate bond yield. The explanatory variable is the 1-day change 
in the 5-year par Treasury yield. Entries under α-hat denote coefficient estimates using 2SLS, where the single instrument is the 1-hour change in the on-the-run 
5-year Treasury yield around the FOMC announcement. Entries under se(α) denote Newey-West standard errors. Entries under H:α = 0 and H:α = 1 are for the 
hypothesis tests that the pass-through coefficient, α, is equal to 0 and 1, respectively; ***, **, and * denote significance at the 1, 5, and 10 percent levels. Entries 
under Pr > F are p-values for the F-statistic for the joint significance of the 2SLS instruments. The Pre-ZLB, LSAPs, and ZLB samples are defined in the text. 
See the text for further details. 
  

α -hat se(α ) H:α=0 H:α=1 Pr > F Obs α -hat se(α ) H:α=0 H:α=1 Pr > F Obs α -hat se(α ) H:α=0 H:α=1 Pr > F Obs
Nonfinancial
AA 1.05 0.05 *** 0.00 82 0.83 0.24 *** 0.00 12 0.82 0.16 *** 0.00 34
A 1.05 0.06 *** 0.00 82 1.07 0.04 *** * 0.00 12 1.00 0.05 *** 0.00 34
BBB 1.06 0.06 *** 0.00 82 0.94 0.04 *** 0.00 12 0.89 0.05 *** ** 0.00 34
BB 0.20 0.16 *** 0.00 82 0.27 0.35 ** 0.00 12 0.18 0.24 *** 0.00 34
Financial
AA 1.04 0.06 *** 0.00 82 1.25 0.32 *** 0.00 12 1.09 0.20 *** 0.00 34
A 1.05 0.06 *** 0.00 82 1.36 0.26 *** 0.00 12 1.12 0.23 *** 0.00 34
BBB 1.07 0.09 *** 0.00 82 5.90 3.29 * 0.00 12 3.72 2.90 0.00 34
BB -0.08 0.84 0.00 82 -0.35 1.90 0.00 12 -0.15 0.92 0.00 34

5-Year Yields
Pre-ZLB Policy Sample LSAPs Policy Sample ZLB Policy Sample
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Table 20: Pass-Through to Corporate Bond Yields 
X-day Response Window, 𝐗 ∈ {𝟏,𝟐,𝟓}   
IDTH: A~ = X-Days Prior to Days in A  

 
Note: The dependent variable in each regression equation is the 1-, 2-, or 5-day change in the specified corporate bond yield. The explanatory variable is the 1, 2-
, or 5-day change in the comparable-maturity Treasury yield. Entries under α-hat and se(α) denote coefficient estimates using two-step GMM and the 
corresponding White standard errors. Entries under H: α = 0 and H:α = 1 are for the hypothesis tests that the pass-through coefficient, α, is equal to 0 and 1, 
respectively; ***, **, and * denote significance at the 1, 5, and 10 percent levels. Entries under Pr > F are p-values for the F-statistic for the joint significance of 
the GMM instruments. Entries under Pr > J are p-values for the Hansen (1982) J-test of the over-identifying restrictions. The samples, defined in the text, include 
between 202 and 206 observations. See the text for further details.  

α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J
Nonfinancial
AA 0.94 0.06 *** 0.00 0.54 1.05 0.06 *** 0.00 0.57 1.16 0.20 *** 0.06 0.33
A 0.99 0.05 *** 0.00 0.13 0.97 0.04 *** 0.00 0.32 1.13 0.14 *** 0.15 0.61
BBB 0.90 0.09 *** 0.00 0.23 0.95 0.06 *** 0.00 0.18 1.11 0.23 *** 0.18 0.53
BB 0.53 0.35 0.00 0.26 0.42 0.21 ** *** 0.00 0.58 0.91 0.58 0.08 0.91
Financial
AA 1.09 0.09 *** 0.00 0.21 0.94 0.07 *** 0.00 0.13 0.33 2.15 0.55 0.00
A 0.99 0.08 *** 0.00 0.16 0.96 0.05 *** 0.00 0.38 0.25 1.62 1.00 0.00
BBB 0.96 0.18 *** 0.00 0.49 1.00 0.16 *** 0.00 0.54 0.61 1.61 0.69 0.00
BB 1.01 0.52 * 0.00 0.43 0.22 0.46 * 0.00 0.37 1.39 1.78 0.51 0.00

5-Year Yields
1-day 2-day 5-day
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Table 21: Pass-Through to Cash and Synthetic Corporate Yields 
IDTH: A~ = 1-Day Prior to Days in A 

 
Note: The dependent variable in each regression equation is the 1-day change in the specified corporate bond yield or the synthetic corporate yield constructed 
from swaps and spreads on the on-the-run 5-year IG and HY CDX indices. The explanatory variable is the 1-day change in the comparable-maturity Treasury 
yield. Entries under α-hat and se(α) denote coefficient estimates using two-step GMM and the corresponding White standard errors. Entries under H:α = 0 and 
H:α = 1 are for the hypothesis tests that the pass-through coefficient, α, is equal to 0 and 1, respectively; ***, **, and * denote significance at the 1, 5, and 10 
percent levels. Entries under Pr > F are p-values for the F-statistic for the joint significance of the GMM instruments. Entries under Pr > J are p-values for the 
Hansen (1982) J-test of the over-identifying restrictions. The Pre-ZLB, LSAPs, and ZLB samples, defined in the text, include 80, 32, and 96 observations, 
respectively. The Pre-ZLB sample starts in May 2003 instead of January 1997, as above, due to CDX data constraints. See the text for further details.  

α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J α -hat se(α ) H:α=0 H:α=1 Pr > F Pr > J
Nonfinancial
AA 0.99 0.04 *** 0.00 0.37 0.89 0.13 *** 0.00 0.45 0.90 0.11 *** 0.00 0.43
A 0.96 0.04 *** 0.00 0.11 1.02 0.05 *** 0.00 0.24 0.99 0.07 *** 0.00 0.56
BBB 0.96 0.05 *** 0.00 0.12 0.95 0.05 *** 0.00 0.13 0.91 0.08 *** 0.00 0.29
BB 0.44 0.16 *** *** 0.00 0.62 -0.11 0.27 *** 0.00 0.45 0.06 0.39 ** 0.00 0.86
Financial
AA 1.00 0.04 *** 0.00 0.38 1.23 0.24 *** 0.00 0.89 1.21 0.23 *** 0.00 0.65
A 0.99 0.04 *** 0.00 0.29 1.26 0.20 *** 0.00 0.59 1.21 0.20 *** 0.00 0.90
BBB 1.14 0.10 *** 0.00 0.28 7.42 1.22 *** *** 0.00 0.35 5.72 2.21 *** ** 0.00 0.63
BB 0.75 0.22 *** 0.00 0.33 -2.01 2.80 0.00 0.71 -3.47 3.36 0.00 0.33
CDS-Based Synthetic
IG 1.34 0.05 *** *** 0.00 0.78 1.27 0.41 *** 0.00 0.17 1.51 0.47 *** 0.00 0.28
HY 1.86 0.32 *** *** 0.00 0.72 2.42 1.02 ** 0.00 0.35 2.67 1.04 *** 0.00 0.821.00

5-Year Yields
Pre-ZLB Policy Sample LSAPs Policy Sample ZLB Policy Sample
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Figure 17: 5-Year Treasury Yield and Nonfinancial Corporate Bonds 

 
Note: The Treasury yield is the yield on a notional par security with semi-annual coupons estimated from off-the-run Treasury coupon securities, taken from the 
dataset of Gürkaynak, Sack and Wright (2007). The corporate yields are derived by fitting Nelson-Siegel curves to underlying corporate bond yields provided by 
Bank of America/Merrill Lynch. See the text for further details. 
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Figure 18: 5-Year Treasury Yield and Financial Corporate Bonds 

 
Note: The Treasury yield is the yield on a notional par security with semi-annual coupons estimated from off-the-run Treasury coupon securities, taken from the 
dataset of Gürkaynak, Sack and Wright (2007). The corporate yields are derived by fitting Nelson-Siegel curves to underlying corporate bond yields provided by 
Bank of America/Merrill Lynch. See the text for further details.  
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Figure 19: Synthetic and Cash 5-Year Investment-Grade Yields 

 
Note: The nonfinancial corporate yields—rated AA, A, and BBB—are derived by fitting Nelson-Siegel curves to underlying corporate bond yields provided by 
Bank of America/Merrill Lynch. The synthetic IG yield is constructed as the sum of the 5-year LIBOR-based interest rate swap and the 5-year Markit CDX 
North American Investment Grade (IG) index. See the text for further details. 
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Figure 20: Synthetic and Cash 5-Year Speculative-Grade Yields 

 
Note: The nonfinancial corporate yield—rated BB—is derived by fitting Nelson-Siegel curves to underlying corporate bond yields provided by Bank of 
America/Merrill Lynch. The synthetic IG yield is constructed as the sum of the 5-year LIBOR-based interest rate swap and the 5-year Markit CDX North 
American High Yield (HY) index. See the text for further details. 
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