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Abstract

We analyze the impact of unanticipated monetary policy changes on equity returns and docu-

ment that financially constrained firms earn a significantly lower return following rate increases

as compared to unconstrained firms. Trading volume is significantly lower for constrained firms

on FOMC announcement days but the differential return response manifests with a delay. Fur-

ther, unanticipated increases in Federal funds rate are associated with a larger decrease in

expected cash flow news, but not of discount rate news, for constrained firms relative to uncon-

strained firms. Our results highlight how monetary policy shocks have a disproportionate real

impact on financially constrained firms.
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1 Introduction

Firms are constrained in raising external capital due to frictions such as asymmetric infor-

mation (Fazzari, Hubbard, and Petersen (1988); Lamont, Polk, and Saá-Requejo (2001);

Kaplan and Zingales (1997), Whited and Wu (2006)). These financial constraints make ex-

ternal funds more costly than internal funds and constrained firms may not be able to invest

in positive NPV projects due to lack of funds. A large literature in finance and macro eco-

nomics has highlighted the implications of financial constraints to business cycles (Kiyotaki

and Moore (1997), Kiyotaki (1998)) and how credit market imperfections can propagate and

amplify shocks to the macroeconomy (Bernanke and Gertler (1989), and Bernanke, Gertler,

and Gilchrist (1996)).

Monetary policy can affect expectations of future interest rates, dividends, and excess

returns (Bernanke and Kuttner (2005). It can also affect the credit quality of the pool of

borrowers through the interest rate channel and the firm balance-sheet channel of monetary

policy by changing firm investment opportunities, net worth and collateral (Bernanke and

Gertler (1989, 1995)). Monetary policy, by affecting bank liquidity, may also affect the

supply of credit through the credit channel or the bank balance-sheet of monetary policy

(Kashyap and Stein (2000)). Bernanke and Kuttner (2005) among others have analyzed the

impact of monetary policy on aggregate market returns. But both balance sheet and credit

channel predict that monetary policy should have a disproportionate impact on firms that

are financially constrained. In this paper, we analyze the differential impact of monetary

policy changes on equity returns of firms sorted by measures of financial constraints.

We document two main findings in this paper. First, financially constrained firms earn

significantly lower returns than their unconstrained counterparts due to policy shocks follow-

ing the FOMC event days. Interestingly, we don’t find that financially constrained firms earn

a lower abnormal stock return relative to unconstrained firms on the day of the unanticipated

Fed funds rate changes. Instead, we find that stocks of financially constrained firms expe-
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rience a delayed reaction with the differential effect building up and becoming significantly

lower in the three days following the FOMC announcement date. A potential explanation

for the delayed reaction of financially constrained firms is their significantly lower trading

volume on the day of the FOMC announcement as compared to the financially unconstrained

firms (see Peng (2005) and Hirshleifer, Lim, and Teoh (2009)).

Second, we decompose the stock returns into cash flow news and discount rate news

components following the methodology of Vuolteenaho (2002), that is devised specifically

for firm level stock returns. We find that financially constrained firms earn lower average

returns than unconstrained firms because monetary policy shocks have significantly adverse

effects on cash flow news of the financially constrained firms relative to the unconstrained

firms. In contrast, the discount rate news of the constrained and unconstrained firms are

affected equally by monetary policy shocks. The fact that cash flow news of financially

constrained firms is significantly lower following unanticipated increases in Fed funds rate is

consistent with both balance sheet and credit channel of monetary policy and suggests that

financially constrained firms may not invest in positive NPV projects due to lack of suitable

financing. Consistent with this notion, we find that financially constrained firms seem to

draw down more cash and invest less than the unconstrained firms in the four quarters

following an increase in the effective Fed funds rate.

We first replicate Bernanke and Kuttner (2005) using firm level stock returns and we find,

consistent with Bernanke and Kuttner (2005), change in the Fed funds rate is insignificant in

explaining returns, but the unexpected component of monetary policy change (FFShock) is

negative and significant on FOMC announcement days.1 On the announcement day and in

the subsequent return windows, there is no significant difference in the returns of constrained

and unconstrained firms when we interact financial constraint dummy2 with change in the

1We get the same results as Bernanke and Kuttner (2005) using CRSP value-weighted index returns.
2Firms are sorted in descending order into portfolios based on various measures of financial constraints. Our

main measure of financial constraints is the Whited and Wu (2006) index. The financial constraints (FC) dummy is
1 for firms in the top quartile of the WW Index and 0 otherwise. In robustness tests, we verify that our results are
similar using other measures of financial constraints such as: the KZ Index, the SA Index and lack of bond rating.
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Fed funds rate. More importantly, we also document that the differential return between

constrained and unconstrained firms is statistically insignificant on the announcement day

due to the interest rate shock.3 It seems a surprise increase in the Fed funds rate triggers

a broad market decline that impacts both constrained and unconstrained firms equally.

However, there is a clear pattern of negative and significant returns for the constrained

firms relative to the unconstrained firms in the days following a FOMC announcement. The

magnitude and significance of the differential returns are monotonically increasing with the

return window. For a hypothetical 100 basis points unanticipated increase in the Fed funds

rate, the constrained firms earn, on average, roughly 7% lower cumulative returns than the

unconstrained firms over the four days immediately after the announcement day.4 We find

similar results using firm-level cumulative abnormal returns (CARs) instead of raw returns

as the dependent variable in the same regression specification.

Before we explore the delayed response of financially constrained firms to monetary pol-

icy shocks, we first check how long the lower returns persist and whether there is a reversal.

We find that in various windows ranging from 5 days to 20 days following monetary policy

surprises, there is no differential response between financially constrained firms and uncon-

strained firms. These results give us confidence that some omitted firm characteristic is not

driving these results. The differential return effect seems to be only concentrated in the 3 to

4 days following the FOMC announcements.

A potential explanation for the delayed response of the financially constrained firms is

the significantly lower trading volume that we document for financially constrained firms

relative to the financially constrained firms on the day of the FOMC announcements. These

3As expected, there is no significant difference in returns between constrained and unconstrained firms the day
before the FOMC announcement as a result of the interest rate shock.

4A back-of-the-envelop calculation shows that a long-short strategy of buying the portfolio of unconstrained firms
and selling the portfolio of constrained firms can produce returns of roughly 5.6% annually, assuming there are an
average of 8 scheduled FOMC meetings a year and each meeting results in a surprise rate hike of 10 basis points.
This is significant in the sense that this strategy only requires portfolio holding on 40 days out of the year, using 8
announcements and 5 portfolio holding days each announcement. The rest of the time, the profit from the trade can
be reinvested in a risk-free account.
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results are consistent with the theoretical prediction of Peng (2005) that predicts faster

rate of incorporation of information by large firms than by small firm stocks. These results

are also consistent with limited investor attention and investor distraction causing market

underreaction (Hirshleifer, Lim, and Teoh (2009)).5

To understand the source driving this difference in returns between the financially con-

strained and unconstrained firms as a result of the unanticipated changes in monetary policy,

we decompose firm-level returns into the discount rate (DR) news component and the cash

flow (CF) news component using methodologies developed by Campbell for the aggregate

market and then by Vuolteenaho (2002) for individual firms. The idea is to check if mone-

tary policy affects the news components of returns differently between the two types of firms.

Since the decomposition requires the use of monthly time-series of returns, we first establish

our main finding using monthly data.6 Indeed, we find that constrained firms, on average,

earn lower monthly returns than the unconstrained firms in the months during which policy

surprises are positive, and vice versa for negative surprises.

To tease out whether the differential impact of monetary policy shocks on constrained

and unconstrained firm-level returns comes from the discount rate channel or the cash flow

channel, we run panel regressions where discount rate news and cash flow news are sep-

arately regressed on contemporaneous expected and unexpected components of monetary

policy change each month plus their interactions with the financial constraint dummy. The

monetary policy shock by itself increases the DR news while decreases the CF news. This is

consistent with the negative returns of the broad market when the Fed funds rate goes up un-

expectedly. Our second main finding is that the DR news of constrained and unconstrained

5Hirshleifer, Lim, and Teoh (2009) find that the immediate price and volume reaction to a firm’s earnings
surprise is much weaker, and post-announcement drift much stronger, when a greater number of same-day earnings
announcements are made by other firms.

6Following Bernanke and Kuttner (2005), we extend the event study to monthly frequency using a second measure
of monetary policy surprise based on the difference between the actual average Fed funds rate in a month and the
rate implied by the average price of futures contract for the same month. Financial constraint dummies are assigned
to the cross-section of firms each month in a similar fashion to the event study using indexes constructed from the
most recently available information in quarterly reports.
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firms don’t react very differently resulting from a monetary policy shock. Whereas the CF

news of constrained firms significantly decreases, relative to the unconstrained firms, due to

a surprise increase in the Fed funds target rate. This finding suggests that the constrained

firms earn lower average returns than unconstrained firms because positive monetary policy

shocks lower the expected cash flow of constrained firms more. The evidence also implies

that CF news dominates DR news in the cross-section of firms in the context of monetary

policy shocks, which is consistent with the variance decomposition of Vuolteenaho (2002)

which shows CF news dominates DR news for firm-level returns.

Consistent with the cash flow news channel, we also provide some suggestive evidence that

monetary policy has real effects on firm policies. In particular, financially constrained firms

seem to draw down more cash and invest less than the unconstrained firms in the four quarters

following an increase in the effective Fed funds rate. A one percent increase in the effective

Fed funds rate anytime within the last year forces the constrained firms to decrease their

investment as a fraction of assets by more than 0.2% compared to the unconstrained firms.

These findings are consistent with the differential response of constrained and unconstrained

firms to unanticipated monetary policy changes and with findings from Gertler and Gilchrist

(1994).

Our paper builds on and contributes to both the literature on the impact of monetary

policy on asset prices and the literature on financing constraints. Using monetary policy

shocks from a vector autoregression (VAR), Thorbecke (1997) documents that during 1953-

90, stock prices react to monetary policy shocks and the response varies across industries

and firm size.7 Bernanke and Kuttner (2005) document that a hypothetical unanticipated

25-basis-point cut in the Federal funds rate target is associated with about a 1% increase in

broad stock indexes. Their evidence suggests that unanticipated monetary policy changes

7Related, Jensen, Mercer, and Johnson (1996) show that impact of business-conditions proxies (such as term
premium, default premium, and dividend yield) on expected security returns is significantly affected by monetary
policy. In a similar vein, Jensen and Mercer (2002) provide evidence that risk-premiums associated with beta, size
and book-to-market vary with monetary policy.
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affect the stock prices due to their effect on expected excess returns.

Our paper also contributes to the literature that analyzes the impact of monetary policy

shocks in the cross-section of equity returns. Bernanke and Kuttner (2005), Ehrmann and

Fratzscher (2004) show that stock return response to monetary policy varies by industry,

with cyclical industries reacting more than non-cyclical industries. Ehrmann and Fratzscher

(2004) find that firms with small size, low cash flows, poor credit ratings and low leverage

react more to monetary policy. In a closely related paper, Ippolito, Ozdagli, and Perez (2015)

show that a two standard deviation increase in the bank dependence of a firm makes its stock

price about 25% more responsive to monetary policy shocks and attribute this to interest

rate pass-through channel that operates via the direct transmission of policy rates to lending

rates through floating-rate spreads in bank loans and commitments. In contrast, Ozdagli

(2015) uses the demise of the auditing firm Arthur Andersen as an exogenous shock to the

financing frictions faced by its clients and documents that firms with higher financial frictions

react less to monetary policy shocks. Weber (2015) shows that firms with sticky product

prices are more exposed to monetary policy shocks and Gorodnichenko and Weber (2014)

provide evidence that after monetary policy announcements, the conditional volatility of

stock market returns rises more for firms with stickier prices than for firms with more flexible

prices. We contribute to this literature by documenting that financially constrained firms

earn significantly lower returns than their unconstrained counterparts after unanticipated

increase in Fed funds target rate.

Our paper differs from the papers that analyze analyzes the impact of monetary policy

shocks in the cross-section of equity returns in three important ways. First, we use a holistic

measure of financing constraints based on Whited and Wu (2006). More importantly, we

show that there is no difference in the returns of constrained firms and unconstrained firms on

the day of the FOMC announcement, but this effect builds up over the next three trading days

and becomes significant three days and four days after the FOMC event date. We provide a

potential explanation for the delayed reaction by documenting the lower trading volume in
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constrained firms on the day of the FOMC announcement relative to the unconstrained firms.

The delayed reaction of constrained firms is in contrast to the large average aggregate excess

returns on U.S. equities in anticipation of monetary policy decisions documented in Lucca

and Moench (2015). Finally, we show that constrained firms earn lower average returns than

unconstrained firms because positive monetary policy shocks significantly decrease expected

cash flows of constrained firms more.

Our paper is also related to the literature that studies whether financing constraints risk is

reflected in stock returns. Lamont, Polk, and Saá-Requejo (2001) find that more constrained

firms earn lower average returns than less constrained firms. Whited and Wu (2006) use an

alternative index and find that more constrained firms earn higher average returns than less

constrained firms, although the difference is insignificant. Buehlmaier and Whited (2014)

construct a measure of financial constraints using textual analysis and find that constrained

firms returns move together and earn an annualized risk-adjusted excess return of 7%. Chava

and Purnanandam (2011) show that bank dependent borrowers experienced significantly

positive returns around the unexpected rate changes announced in FOMC meetings in Fall

1998 in the aftermath of the LTCM and Russian crisis. Chava, Gallmeyer, and Park (2015)

find evidence that tightening credit standards, derived from the Federal Reserve Board’s

Senior Loan Officer Opinion Survey on Bank Lending Practices predicts lower future stock

returns and the predictability is related to cash flow news. Our results documenting the

differential impact of unanticipated monetary policy changes on the financially constrained

firms through the cash flow channel are broadly consistent with these findings.

The rest of the paper is organized as follows. Section 2 describes the data construction,

empirical methodology and presents the summary statistics of the data. The main empir-

ical results documenting the differential impact of monetary policy increases on financially

constrained stocks is presented in section 3. In section 4, we decompose returns into the

discount rate news and the cash-flow news components to get a better understanding of the

impact of monetary policy. Section 5 concludes.
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2 Data and Methodology

Our main sample period covers public firms from 1994 to 2007. The decision to start in

1994 is based on the fact that FOMC meetings became regularly scheduled events known to

the public at the beginning of each year and less contaminated with other macro announce-

ments because target rate changes were announced. The 2007 cutoff is meant to isolate the

stock returns from the effect of unconventional monetary policy as the nominal short rate

hit zero-lower-bound in the aftermath of the financial crisis. Quantitative easing (QE) is the

main policy tool for the Federal Reserve Board in the liquidity trap, and we have seen large

responses from stocks when QE announcements surprised the market.

We obtain quarterly firm characteristics from Compustat. For the event study, returns

around each FOMC event windows are collected from the CRSP daily return files. For the

time series study, monthly stock returns from CRSP are used. In the event study, we match

firm characteristics to event days by lagging the Compustat data to ensure the accounting

information is publicly known to market participants. Financial constraint proxies are then

constructed based on these lagged firm characteristics. The main financial constraint proxy

in the analysis is the Whited and Wu (2006) index defined as:

WWi,t = −0.091 × CFi,t − 0.062 ×DIV POSi,t + 0.021 × TLTDi,t − 0.044 × LNTAi,t

+ 0.102 × ISGi,t − 0.035 × SGi,t,

where CF is the ratio of cash flow to total asset, DIV POS is the cash dividend indicator

variable, TLTD is the ratio of the long-term debt to total asset, LNTA is log of total assets,

ISG is the firm’s three-digit industry growth, and SG is sales growth. Other measures of

financial constraint are also used for the robustness of the empirical tests, such as the Kaplan

and Zingales (1997) index and the size and age index of Hadlock and Pierce (2010).

We construct monetary policy event days using the same procedure as Piazzesi and
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Swanson (2008) where announced FOMC dates are combined with inter-meeting interest rate

moves obtained from the Fed funds rate targets between 1994 and 2007. Once the monetary

policy event days are tabulated, we calculate the surprise element of policy actions by using

the price of Fed funds futures contracts. The standard procedure is outlined in Kuttner

(2001) and Bernanke and Kuttner (2005). The main idea is to back out the unexpected

target rate changes by changes in price of the current-month futures contract right before

and right after FOMC event days. To be exact, shocks to monetary policy based on Fed

funds futures is:

FFShock =
D

D − d
(f 0

m,d − f 0
m,d−1),

where f 0
m,d is the current-month futures contract price, D is the number of days in the month,

and d is the calendar day of the month. The fraction D
D−d is to adjust for the fact that Fed

funds futures contract settlement price is based on the average monthly Fed funds rate. The

expected component of the policy action is then expressed as the difference between the raw

change and the surprise component:

FFExpected = MPDelta− FFShock.

Using Fed funds futures contract to identify unexpected Fed funds rate changes is standard

in the macroeconomic literature. These contracts summarize the average expected Fed funds

target rates in the month of expiration. Krueger and Kuttner (1996) suggests that the Fed

funds futures price provides an efficient forecast of future rate changes.

2.1 Summary Statistics

Table I provides the summary statistics of the monetary policy events in the sample,

expressed in basis points. Leaving out the emergency meeting in September of 2001, there

are a total of 116 funds rate target changes from 1994 to 2007, four of which are inter-meeting

moves. Panel A is the full sample, Panel B is based on only positive raw policy moves, Panel
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B is based on only negative raw policy moves, and Panel D is for the policy days where the

target funds rate is unchanged. Overall, the average rate change is 1.51 bps, but the average

surprise is −1.22 bps. The maximal positive raw rate change is 75 bps on November 15,

1994, but the largest positive interest rate shock happened three months earlier on August

16, 1994 when the rate implied by the futures price jumped by 14.47 bps. There are a number

of maximal negative raw rate changes of 50 bps in the sample, most noticeably in a series

of rate cuts starting on January 3, 2001 to May 15, 2001 and again from September 17 to

November 6 of the same year. Not surprisingly, the greatest negative target rate shock took

place on April 18 2001. These maximal unanticipated target rate shocks happen to coincide

with the potential outliers discussed by Bernanke and Kuttner (2005), and some of them are

eliminated in the sample when we exclude inter-meeting policy moves.

Panel B in Table I shows the 31 positive raw rate changes. The average rate increase is

29.84 bps, very close to the 25 bps that can be considered a standard step up. The associated

FFShock on those days also has a positive mean, at 2.4 bps. Panel C shows the 21 negative

raw rate changes. The average rate decrease is larger than the average increase, −31.71

bps. This is driven by the number of rate step downs that are −50 bps each. The surprise

component of these rate decreases average −7.42 bps. Finally, Panel D shows the 64 days

where no rate changes were made. As expected, the average rate shock is small on those

days at −0.94 bps.

Table II Panel A presents the summary stats of the firm accounting variables, respec-

tively, in the data. Following Bernanke and Kuttner (2005), four outlier FOMC events are

eliminated from the baseline sample due to their large influence statistics. These dates are

October 15, 1998, January 3, 2001, March 20, 2001, and April 18, 2001. For a detailed

discussion of the nature of these outlier events, see Bernanke and Kuttner (2005) page 1228.

For the purpose of calculating the summary statistics, we only report the baseline sam-

ple. There are a total of 263, 601 firm-events in the 1994 to 2007 baseline sample, meaning

around 2, 354 firm observations per each FOMC event day. We start with the full universe
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of Compustat firms and filter the sample following a series of screens. First, all observations

with negative values for asset, sales, cash, and long- and short-term debt are eliminated due

to coding error. Second, following Whited and Wu (2006), we delete utilities and financial

firms (SIC codes between 4900 and 4999 or between 6000 and 6999) from the sample as they

are inappropriate for the study of financial constraints. Borrowing from Vuolteenaho (2002)

for asset pricing purposes, firm observations that fall in one of the following categories are

omitted: market capitalization less than $10 million, return on equity less than −100%, and

book-to-market ratio less than 0.01 or greater than 100. Finally, to ensure that the difference

between financially constrained and unconstrained firms is not dictated by micro-structural

reasons, such as liquidity, we eliminate all observations with stock prices less than $5.

The summary statistics of the financial constraint proxies are shown in Panel B. The

WW, KZ, and SA indexes are linear combinations of different firm characteristics. This

makes the unit interpretation of theses indexes difficult, but in general, a higher index value

implies the firm has a tougher time accessing capital.

3 Analysis

We employ a firm-level event study and a time series study using panel data to examine

the impact of monetary policy shocks on the cross-section of equity returns. We then conduct

return decomposition into cash-flow news and discount rate news to see which component is

driven by the policy shocks. The results are summarized here.

3.1 Event Study

Firm Level Returns

Next, we examine if monetary policy change affect firm-level returns. We construct a

panel using event window returns around each FOMC event day. We want to examine returns
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around the event day window instead of just the event day itself in order to rule out any

microstructure noise and price impact from trading. By definition, financially constrained

firms are typically small and illiquid, and it is possible that the single-day return of these

firms does not fully reflect the information release from Fed funds rate announcements.

Table III reports the coefficients of regressing raw returns on raw monetary policy changes

as well as expected and surprise components of monetary policy change using the baseline

sample without the outliers. All regressions are conducted using ordinary least squares

(OLS), and we report robust standard errors double clustered at the firm and event level.

The top panel reports results using the raw interest rate change as the independent variable,

and the bottom panel reports results using expected and shock components. Columns (1)

to (3) are raw returns the day before, the day of, and the day after of the FOMC event,

respectively. Columns (4) to (6) report the results of the cumulative return window two

days after, three days after, and four days after the announcement day. All regressions

include industry and year fixed effects, log assets, log book-to-market ratio, leverage, and

profitability as firm-level controls. The regression equations are:

ri,t = α + γ ∗MPDeltat + Controlsi,t + FEi,t + εi,t,

ri,t = α + γe ∗ FFExpectedt + γs ∗ FFShockt + Controlsi,t + FEi,t + εi,t.

Panel A raw policy change has a mixed impact on firm-level returns. Column (1), in-

creases in the Fed funds rate increase the average return the day before the FOMC announce-

ment day. However, MP Delta has no impact on returns the day of, one day and up to

four days after the event, as shown in columns (2) to (6), respectively. The positive reaction

in column (1) is consistent with the evidence provided by Lucca and Moench (2015) on the

pre-FOMC announcement drift.

Panel B in Table III shows that positive monetary policy shocks have a negative and

significant effect on firm-level returns only on the day of the FOMC meeting. Column (1)
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presents raw returns the day before the FOMC announcement. Thus, this is consistent with

our prior belief that interest rate shocks have no impact on returns before the FOMC event

since these shocks are unanticipated. In terms of economic significance, for a 1% unexpected

increase to the Fed funds rate, the average firm return falls by 5.79% on the day of the

announcement, and it further decreases by 1.3% the day after the announcement, although

it is not statistically significant.

Note that in Panel B of Table III, the expected component of monetary policy change

has a positive and significant impact on firm-level returns on the day of the announcement.

Higher anticipated interest rate leads to higher returns on the day of the FOMC meeting.

Cross-sectional Heterogeneity

To understand the differential impact of monetary policy on the returns of constrained

and unconstrained firms, we sort firms based on the WW Index8 into quartiles on each

event day. Firms in the bottom quartile are designated as unconstrained, while firms in

the top quartile are designated as constrained. The second and third quartile firms are

designated as middle. Using dummy variables in the panel, firm returns are regressed on the

financial constraint dummy (FC Dummy), the middle dummy, and their interactions with

the monetary policy variables:

ri,t = α + β ∗ I fci,t + γ ∗MPDeltat + δ ∗ [I fci,t ×MPDeltat] + Controlsi,t + FEi,t + εi,t,

ri,t = α + β ∗ I fci,t + γe ∗ FFExpectedt + γs ∗ FFShockt + δe ∗ [I fci,t × FFExpectedt]

+ δs ∗ [I fci,t × FFShockt] + Controlsi,t + FEi,t + εi,t.

where I fci,t is the financial constraint indicator for firm i at time t. The middle dummy and

its interactions are not shown in the tables for brevity.

Table IV Panel A presents the results of the regression using MP Delta is used. It is

8The results are largely the same when we use the KZ Index and the Size and Age Index.
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unclear if constrained firms earn higher or lower average returns relative to the unconstrained

firms on FOMC event days. The betas are all insignificant, and the sign can be either

positive or negative depending on the observation window. This is in line with the literature

on whether constrained firms earn higher or lower average returns than the unconstrained

firms in the data.9 Moving on to the interaction between the FC Dummy and monetary

policy change, the only δ coefficient that is significant is in column (1), which is the day

before the FOMC event. This implies that, using MP Delta as the measure of monetary

policy change, financially constrained firms do not earn significantly different returns than

unconstrained firms on or after FOMC event days.

We replaced MP Delta by FFExpected and FFShock in the regressions, and the results

are shown in Table IV Panel B. Similar to Panel A, the FC Dummy by itself is again

insignificant across the return windows from column (1) to column (6). Focusing on the

interaction between the FC Dummy and FFShock, the delta coefficients are insignificant

in columns (1) to (4) in Panel B but becomes largely negative and significant in columns (5)

and (6). Given the nature of the surprise component of the rate change, it is expected that

FFShock will have no differential effect on constrained and unconstrained returns prior to

an FOMC event. What is worth noting is that fact that δs coefficient is also insignificant in

columns (2) to (4), on the day of the FOMC event, as well as the two days following the event

day. In fact, in column (2), on the day of the rate announcement, the financially constrained

firms actually earn slightly higher returns than the unconstrained firms by roughly 50 bps

on average. It is not until three to four days after the event day, in columns (5) and (6),

that we observe a significant difference between the returns of the two types of firms.

FFShock is negative and highly significant by at −5.57% in column (2) of table IV sug-

gests that the market indiscriminately punishes (rewards) all firms immediately following a

surprise rate increase (decrease). However, as the return window expands to one day and

9See, for example, Lamont, Polk, and Saá-Requejo (2001) and Whited and Wu (2006) See the discussion in
Livdan, Sapriza, and Zhang (2009).
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up to four days after the event, the financially constrained firms earn significantly lower

average returns than the unconstrained firms resulting from the surprise rate increase. In

fact, the differential return does not become statistically significant until three days after

the announcement. This is evidenced by the fact that in columns (3) and (4), the interac-

tions between the Fed funds rate shock and the FC Dummy are negative but statistically

insignificant.

Economically, the magnitude of the average differential return between the financially

constrained and unconstrained firms cannot be ignored. For the short holding period of

three days after the FOMC event, the constrained firms have an average realized return that

is 6.23% lower than that of the unconstrained firms for a 1% surprise increase of the Fed funds

rate. In the four days after the FOMC event, the difference in the average returns grows to

7.08%. Because of the delayed impact of FFShock on the cross-section of returns, we can

devise a self-financed trading strategy such that we long (short) firms in the unconstrained

portfolio and short (long) firms in the constrained portfolio if the realized FFShock is

positive (negative) on FOMC event days. Assuming the average Fed funds rate shock is ±10

bps, and using the fact there are eight scheduled FOMC meetings on average in a calendar

year, the long-short strategy yields about 4.5% annualized return using the four day post-

event window as the holding period.10 This trading strategy requires portfolio formation

on roughly 32 days of the year, four times eight, and the funds can be stored in a risk-free

account on the remaining calendar days, thus essentially making the 4.5% excess return.

To examine how far out from the FOMC event day the rate change can impact the

difference in returns, we expanded the event study window to up to twenty days. The

results are shown in Table V. Column (1) presents the returns on the FOMC announcement

day, which is the same as column (2) in Table IV. Columns (2) to (6) show the cumulative

returns four-, six-, eight-, ten-, and twenty-days after each announcement as the dependent

10In this back-of-the-envelop calculation, we implicitly net out the difference between the unconstrained and
constrained returns from the expected and the unexpected components of the rate change. In other words, we take
the difference between 1.42% and −7.08%, then multiply it by 10 bps and eight days to arrive at 4.5%.
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variable. As it turns out, the differential effect of interest shocks on returns between the

financially constrained and unconstrained firms only lasts up to four to five days after the

announcement. In Panel A, the coefficient loading of the interaction term of the financial

constraint dummy and raw interest rate change (FCxDelta) on returns is never significant

at the 10% level in any event window. In Panel B column (3), the coefficient loading of

the interaction term (FCxFFShock) on six-day post-FOMC cumulative returns, although

economically large, is insignificant at the 10% level. This is true if we expand the event

window up to twenty days in column (6).

The results in Table V provide some confidence in our finding that there is a delay in

the differential impact of interest rate shocks on financially constrained and unconstrained

equity returns as the expanded observation windows act effectively as placebo tests. As the

cumulative return window increases, one should expect the return differential coming from

FOMC announcements to diminish in strength and eventually disappear, and this is exactly

what we observe in the data.

In order to try to understand where the delayed reaction originates from, we look at the

daily trading volume of the same universe of stocks in the return sample. The fact that

financially constrained firms earn slightly higher returns (although statistically insignificant)

on the announcement day after an unanticipated increase in the Fed funds rate, as shown

in Table IV Panel B column (2), indicates that the constrained (small) stocks are treated

differently than the unconstrained (large) stocks by the market participants in the aftermath

of the Fed announcement. Table VI reports regression coefficients using a daily panel from

1994 to 2007 where log trading volume and log dollar trading volume are the dependent

variables. Each day, firms are sorted into four bins based on the financial constraint measure

and the FC Dummy is assigned to the firms in the top bin. Furthermore, we construct

seven FOMC event dummies to denote if a given date is within three days before a FOMC

meeting, on the day of a FOMC meeting, or within three days after a FOMC meeting.

Columns (1) and (2) present the results of a regression of the log trading volume and log
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dollar trading volume, respectively, on the FC Dummy, the seven FOMC event dummies,

and their interactions. Firm and month fixed effects are included, and t− stats using robust

standard errors double-clustered at the firm-month level are reported.

Table VI column (1) shows that, on average, the financially constrained firms are more

lightly traded than the unconstrained firms because the coefficient loading on the FC

Dummy is negative and significant. Consistent with the literature, overall trading volume

is low right before a FOMC announcement, and it escalates on the day of and the day after

the announcement,11 as indicated by the coefficient loadings on the FOMCt−1, FOMCt,

and FOMCt+1 dummies. To help explain the lower average return of the financially uncon-

strained firms relative to the constrained firms on the event day, the interaction term between

the FC Dummy and the FOMC event dummy (FCxFOMCt) has a negative and significant

slope in column (1) of Table VI. This implies that, after controlling for firm characteristics,

the unconstrained firms are more heavily traded than the constrained firms leading up to

and immediately after the FOMC announcement. Thus, if interest rate increases (decreases)

unexpectedly, the stocks of unconstrained firms are immediately traded according to market

participants’ updated information set and they are punished (rewarded) before the stocks

of the constrained firms. Although the difference in trading volume of the unconstrained

firms relative to the constrained firms remains statistically insignificant after the event day,

the coefficient loading of the interaction term flips signs from negative to positive two days

after the announcement (FCxFOMCt+2), consistent with the timing of when the differential

returns start to appear in Table IV. Column (2) in Table VI reports the results of the same

regression as in column (1) except that log trading volume was replaced by log dollar trading

volume as the dependent variable in the regression. All the previous findings on log trading

volume also hold for log dollar trading volume.

11Lucca and Moench (2015) documented stock market volatility decreases significantly leading up to the announce-
ment and bounces back on the day of.
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3.2 Time Series Panel Study

The event study results in the previous section highlight the differential response between

the average returns of financially constrained firms and that of unconstrained firms around

the FOMC event window. In this section, we generalize the study to the time series setting

using monthly data as in Bernanke and Kuttner (2005). This approach is more robust to

any sample selection biases that might arise in the event study setting. Unlike Bernanke

and Kuttner (2005), however, our test specifications require a measure of financial constraint

at a monthly frequency, which is not available in the Compustat database. To circumvent

this issue, we match end of the month returns of each firm in the CRSP sample to the

corresponding firm characteristics publicly available at least 45 days prior to but no more

than 183 days before the dates on which returns are observed. This is the same matching

procedure we used for the event study to match FOMC day returns to the accounting

variables, but now, instead of returns on event FOMC event days, we use end of the month

returns. To the extent that firm characteristics do not vary greatly from month to month,

this will not systematically alter the outcome of our hypothesis testing.

To see whether financially constrained and unconstrained firms react to monetary policy

movements differently in the time series data, we construct dummy variables in each month

for quartiles sorted based on the WW Index just like those used in the event study. We then

regress monthly firm-level returns on the financially constrained dummy (I fc), the middle

dummy, and their interactions with contemporaneous monetary policy change, expected

(AMFExpected) and surprise (AMFShock) components. To be precise, we perform the
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following tests using log excess return as the dependent variable:

r̂month
i,t = α + γe ∗ AMFExpectedt + γs ∗ AMFShockt + Controlsi,t + FEi,t + εmonth

i,t ,

r̂month
i,t = α + β ∗ I fci,t + γe ∗ AMFExpectedt + γs ∗ AMFShockt + δe ∗ [I fci,t × AMFExpectedt]

+ δs ∗ [I fci,t × AMFShockt] + Controlsi,t + FEi,t + εmonth
i,t , and

r̂month
i,t = α + β ∗ Indexfci,t + γe ∗ AMFExpectedt + γs ∗ AMFShockt

+ δe ∗ [Indexfci,t × AMFExpectedt] + δs ∗ [Indexfci,t × AMFShockt] + Controlsi,t

+ FEi,t + εmonth
i,t ,

where AMFExpected and AMFShock are monthly proxies of the expected and the surprise

components, respectively, of monetary policy change. AMF denotes actual minus futures

prices because this measure is calculated as the difference between the average monthly

realized Fed funds rate and the last-day-of-the-month price of the Fed funds futures con-

tract immediately prior to the maturity month. Borrowing the notation from Bernanke and

Kuttner (2005), this means:

AMFShock =
1

D

D∑
d=1

it,d − f 1
t−1,D,

where t is the month index for the sample, D is the number of days in a given month, and f 1

is the price of the futures contract in the month prior to maturity. The expected component

is defined as:

AMFExpected = f 1
t−1,D − it−1,D.

Columns (1) to (3) in Table VII report the baseline sample results, where the months

containing outlier FOMC events as defined in the event study are excluded from the sample.

This screen leaves us with 364, 584 firm-month observations from 1994 to 2007. Regression

results using the full sample including the outliers are shown in columns (4) to (6). The
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magnitude and t − stats of the estimated coefficients are greater in the full sample than

the baseline sample, but their signs and significance levels are almost identical. For the

remaining analysis and the ensuing return decomposition, we focus only on the sample

without the outliers. Finally, to be consistent with the return decomposition in the next

section, log excess return is used in the panel regression as the dependent variable instead

of raw returns.

The results in column (1) in Table VII confirm the monthly regression results on the

equity index in Bernanke and Kuttner (2005) at the firm level: the surprise component of

monetary policy change is negative and extremely significant. For a 1% unexpected increase

in the Fed funds rate, the average firm return declines by 13.88%, which is comparable to

the 14.26% drop in the value-weighted index return estimated by Bernanke and Kuttner

(2005) (Table VIII, column (b)). Next, we add the financial constraint dummies and the

interaction terms to the regression. The γs coefficient is still negative and significant in

column (2). Unlike our event study, the FC Dummy by itself is positive and significant in

the monthly data. Furthermore, the δs coefficient on the interaction term FCxAMFShock

is negative and significant. This means the average return of financially constrained firms is

even lower relative to the unconstrained firms due to a positive Fed funds rate shock. This

is consistent with the event study findings on two fronts: first, monetary policy surprises

generate cross-sectional differences in firm returns; second, the fact that the impact of a

monetary policy surprise is not just limited to the day of the policy event but rather has a

lasting effect in the post-event window, which explains why the effect shows up in monthly

returns. Column (3) reports the regression coefficients when the FC Dummy is replaced by

the WW Index. As expected, the coefficient loading on the interaction between the WW

Index and AMFShock is negative and significant. Given a surprise Fed funds rate increase

in a month, firms with a higher financial constraint index earn lower average returns in that

month.
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4 Return Decomposition: Discount Rate News or Cash Flow News?

To dissect the response of cross-sectional returns due to monetary policy change, we

decompose returns into the discount rate (DR) news and the cash flow (CF) news components

employing the methodology of Vuolteenaho (2002), devised specifically for firm-level stock

returns. The decomposition procedure is straightforward. Following Vuolteenaho’s notation,

let zi,t be a vector of firm characteristics for firm i at time t, where the first element is the

stock return. Then assume zi,t follows the law of motion:

zi,t = Γzi,t−1 + ui,t.

By assuming homogeneity across all firms, then Γ is the common transition matrix for all

firms in the sample. However, firms can still behave different over time as the innovations

across firms are not perfectly correlated. Next, define the following matrices:

e1′ ≡ [1 0 . . . 0], and

λ′ ≡ e1′ρΓ(I − ρΓ)−1.

Then the decomposition implies that the DR news can be written as:

Newsdr = λ′ui,t,

and the CF news becomes:

Newscf = (e1′ + λ′)ui,t.

The state vector zi,t contains three elements: log excess stock return, log book-to-market

ratio, and log profitability. The estimation is done using the equation-by-equation approach

for the VAR in three separate predictive regressions, then the estimated transition matrix,

Γ̂, is constructed by stacking the coefficient estimates from each of the three pooled regres-
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sions. The variance-covariance matrix is simply E[uu′]. The objective of the exercise is to

relate DR news and CF news to the monthly monetary policy variables. This means we

require the decomposition to be done at monthly frequency. Unfortunately, the accounting

variables in Compustat are not available on a monthly basis. In order to perform the return

decomposition at the monthly frequency, we assume that the book value of equity and net

income do not vary from month to month within the same fiscal quarter. This implies that

the return on equity will stay the same for a given firm within the same fiscal quarter, but

its book-to-market ratio will vary because the market value of equity is changing.

Table VIII presents the summary statistics of the variables included in the VAR, as

well as the estimated transition matrix and the variance-covariance matrix. The estimated

transition matrix in Panel B shows that high excess return, book-to-market ratio, and return

on equity lead to high excess return and high return on equity the following period. Low

excess return, high book-to-market ratio, and return on equity lead to a high book-to-market

ratio in the subsequent month. The autocorrelations of book-to-market ratio and return on

equity are very persistent while excess return is not as much. Finally, the variance-covariance

estimation shows that the errors between excess return and book-to-market ratio are negative

correlated, in line with the estimation results in Vuolteenaho (2002).

To differentiate whether the differential impact of monetary policy shocks on financially

constrained and unconstrained firms comes from the DR channel or the CF channel, we

regress the decomposed DR news and CF news on the contemporaneous expected and sur-

prise components of monetary policy change each month. Furthermore, we interact these

measures of monetary policy change with the FC Dummy and FC Index, separately. The
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regression equations are:

News
dr/cf
i,t = α + γe ∗ AMFExpectedt + γs ∗ AMFShockt + FEi,t + ε

dr/cf
i,t ,

News
dr/cf
i,t = α + β ∗ I fci,t + γe ∗ AMFExpectedt + γs ∗ AMFShockt

+ δe ∗ [I fci,t × AMFExpectedt] + δs ∗ [I fci,t × AMFShockt] + FEi,t + ε
dr/cf
i,t , and

News
dr/cf
i,t = α + β ∗ Indexfci,t + γe ∗ AMFExpectedt + γs ∗ AMFShockt

+ δe ∗ [Indexfci,t × AMFExpectedt] + δs ∗ [Indexfci,t × AMFShockt],

+ FEi,t + ε
dr/cf
i,t .

The regression coefficients are reported in Table IX. In columns (1) to (3) DR news is used

in the regression as the dependent variable, and CF news is the dependent variable in the

regression for the results in columns (4) to (6).

In columns (1) and (4) in Table IX, the γs coefficient on AMFShock is positive and

significant as a explanatory variable on DR news and negative and significant on CF news.

This matches with our intuition that a positive Fed funds rate shock raises the discount rate

and lowers cash flows, both of which decrease the average firm’s present value thus its return.

We add the FC Dummy and its interactions with the expected and surprise components

of monetary policy in the regression and present the results in columns (2) and (5). By

itself, the coefficient on the constrained dummy is negative and significant on DR news and

positive and significant on the CF new. The results confirm the higher log excess return for

financially constrained firms in Table VII column (2).

More strikingly, the interaction between the FC Dummy and the monetary policy shock

is positive but insignificant in column (2) Table IX for DR news, while it is negative and

significant in column (5) on CF news. This shows that the DR news of financially constrained

and unconstrained firms do not react very differently to a monetary policy shock; however,

the CF news of constrained firms is significantly decreased, relative to the unconstrained
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firms, due to a surprise increase in the short rate. This finding indicates that the constrained

firms earn lower average returns than unconstrained firms because positive monetary policy

shocks lower the expected cash flow of constrained firms more. The evidence also implies

that CF news dominates DR news in the cross-section of firms in the context of monetary

policy shocks, which is consistent with the variance decomposition of Vuolteenaho (2002).

Columns (3) and (6) of Table Table IX report the results using FC Index instead of the

FC Dummy, and our main finding is confirmed: monetary policy shock drives returns in

the cross-section mainly through the CF news channel.

Finally, to link DR news and CF news back to excess returns in the context of financially

constrained and unconstrained firms, log excess return is regressed on the news series sepa-

rately and their interactions with the FC Dummy (FC Index) in the following regressions:

r̂month
i,t = α + ω ∗Newsdr/cft + FEi,t + εmonth

i,t ,

r̂month
i,t = α + β ∗ I fci,t + ω ∗Newsdr/cft + ζ∗[I fci,t ×News

dr/cf
t ] + FEi,t + εmonth

i,t , and

r̂month
i,t = α + β ∗ Indexfci,t + ω ∗Newsdr/cft + ζ ∗ [Indexfci,t ×News

dr/cf
t ] + FEi,t + εmonth

i,t .

The regression coefficients are summarized in Table X. Panel A presents the results

when CF news is the independent variable, and DR news as the independent variable in

the regression results shown in Panel B. In both specifications, only the news is used in

the regression for the results in Column (1), while the regression for the Column (2) results

includes the FC Dummy and the interaction term. The regression for the results in Column

(3) includes the FC Index, not the FC dummy. Comparing the R2s of the regressions in

panels A and B, CF news is able to explain much more of the variability in the returns than

DR news, 95% to around 20%. This is consistent with the firm-level variance decomposition

of Vuolteenaho (2002).

In line with intuition, positive shocks to cash flow lead to higher excess returns in all
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specifications in Table X while positive shocks to discount rate result in lower returns. The

t-statistics are much higher for the coefficient loadings on CF news than those on the DR

news. This is further evidence that CF news drives the cross-section of returns at the firm

level. In column (2), the estimated ζ coefficient on FCxCFNews is negative and significant

in Panel A while the coefficient on FCxDRNews is positive and significant in Panel B. The

interpretation of the former is that, for a given size of the positive shock to cash flows, the

financially constrained firms experience an increase in average returns, but the size of the

increase is smaller than that experienced by the unconstrained firms. Analogously, for a

given size of the positive shock to discount rates, the constrained firms experience a decrease

in average returns, but the size of the decrease is smaller than that experienced by the

unconstrained firms. Taken together, the returns of constrained firms are less sensitive to

both the CF news and the DR news than their unconstrained counterparts. For every percent

increase of CF news, the average return of the constrained firm is 1.31 bps lower than the

average return of the unconstrained firms. On the other hand, for every percent increase of

DR news, the average return of the constrained firms is 42.8 bps higher in relative terms.

In column (3) of Table X, the regression replaces the FC Dummy with the WW Index

as one of the regressors. Compared to column (2), the implications do not change: in Panel

A, the average return increases but less so for financially constrained firms given the positive

CF news; in Panel B, the average return decreases but less so for constrained firms given

the positive DR news. Moreover, the statistical significance of the ζ coefficients on the

interaction terms are greater in column (3) than in column (2).

5 Robustness Tests

We perform various robustness tests to check the validity of our results in the main

analysis section. The results of these robustness tests are presented in tables included in the

Online Appendix. We briefly summarize these results in this section.
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5.1 Aggregate Index Event Study

Table A.1 in the Online Appendix shows the results by replicating the baseline results

from Bernanke and Kuttner (2005) using the CRSP value-weighted return index as the

dependent variable. The reason for conducting this regression is that we have a different

sample period (from 1994 to 2007 ) than BK2005, and our sample has five additional years

of scheduled FOMC meetings. In columns (1) and (3), we see that the raw policy change has

no explanatory power on the aggregate index return on the day of the FOMC announcement.

However, in columns (2) and (4), the unexpected component of policy change, FFShock,

has a negative and statistically significant influence on the value-weighted index, consistent

with previous findings. This is particularly the case in column (4), where all 116 FOMC

events in our sample are used in the regression.

5.2 Outlier Observations

In the main analysis of the paper in section 3, we eliminated four outlier event days from

study deemed to have the largest influence statistics, according to Bernanke and Kuttner

(2005), on the aggregate stock market index. The four FOMC meetings were on October

15, 1998, January 3, 2001, March 20, 2001, and April 18, 2001. For robustness, we include

these four meetings in the sample and rerun the event study using all 116 FOMC event days.

The results are presented in tables A.2 and A.3 in the Online Appendix. All regressions

include industry and year fixed effects, and t − stats are calculated with robust standard

errors double-clustered at the firm and year level. There are a total of 273, 108 observations

in the sample with outliers.

In Panel A of Table A.2, raw monetary policy change is never significant when regressed on

raw returns in the event window around the FOMC meetings. The pre-FOMC announcement

drift observed in column (1) of Table III Panel A is gone. When the total Fed funds rate

change is decomposed into the expected and unexpected components in Panel B, we find
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the unexpected rate change is negative and very significant in column (2), similar to the

baseline sample where the outlier event days were excluded. Table A.3 is the replication of

the main results of the event study using all available FOMC meetings from 1994 to 2007.

As is the case in the baseline sample , Panel A shows that the interaction between the FC

Dummy and the raw interest rate change is insignificant in explaining returns around the

event window. However, column (3) in Panel B shows that the interaction between the FC

Dummy and the unanticipated rate change has negative and significant slope coefficients

when regressed on cumulative returns starting the day after the FOMC meeting day. This

is in contrast to the baseline sample without the outlier events where the differential impact

of the policy shock on constrained and unconstrained returns does not become statistically

significant until three days after the announcement, as described in Section 3.1 in regards to

Table IV. Overall, the inclusion of outlier observations in the sample actually strengthens

our findings in the main analysis.

5.3 Definition of Financial Constraint

Throughout, we have only focused on one definition of financial constraint, and that’s the

WW Index. Given the various measures in the literature of what it means for a firm to be

financially constrained, we replicate the event study regressions by sorting the firms based on

three other commonly used financial constraint definitions: the no-debt-rating (NR) dummy,

the SA Index Hadlock and Pierce (2010), and the KZ Index from Kaplan and Zingales (1997).

The event study results using these various measures of financial constraint are presented in

tables A.4, A.5, and A.6 in the Online Appendix.

The results are almost identical to Table IV when financial constraint is defined by the NR

dummy or the SA Index in tables A.4 and A.5: the financial constraint indicator variable is

mostly insignificant across all event windows in panels A and B, the coefficient loading on the

policy shock is very negative and significant on the event day in Panel B column (2), and the
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differential impact of the policy shock on the constrained versus unconstrained returns do not

materialize until three to four days after the FOMC announcement in Panel B columns (5)

and (6). The only case where the results are not as significant is when we measure financial

constraints using KZ Index, as in Panel B of Table A.6, where the interaction between

between the FC Dummy and the Fed funds rate shock is never statistically significant

in all event horizons. However, Whited and Wu (2006) and Hadlock and Pierce (2010)

show respectively that WW Index and SA Index do a better job in isolating firms with

characteristics associated with financial constraints than the KZ Index.

5.4 Controlling for Market Return

To control for aggregate market risk, we replicate the regressions using cumulative ab-

normal returns (CARs) instead of raw returns as the dependent variable, where CARs are

calculated using the market model. As before, industry and year fixed effects are used, and

standard errors are double-clustered at the firm and event level. The results are presented

in Table A.7 in the Online Appendix. The results in Panel A are from a regression that uses

the raw interest rate change while the policy change is separated into expected and unex-

pected components in the regression for Panel B results. Generally speaking, the results of

the regressions do not change from Table IV to Table A.7. In Panel A, the β coefficients on

the FC Dummy are insignificant with varying signs. The interaction term, FCxDelta, is

also insignificant across the board.

In Panel B of Table A.7, all regression results on CAR are almost identical to those on

raw returns in Table IV: the FC Dummy is insignificant across all return windows, while

the interaction of the FC Dummy and interest rate shock is positive but insignificant on

the day of the FOMC announcement and turns negative and significant in the event window

three and four days after the meeting. The only noticeable difference between tables IV and

A.7 is the fact that shock to the Fed funds rate is no longer statistically significant by itself

29



on the FOMC announcement day in column (2) after the firm returns are orthogonalized

from the market reaction.

6 The Real Impact of Monetary Policy on Firms

To further disentangle the mechanism driving the differential returns between financially

constrained and unconstrained firms due to interest rate changes, we examine the impact of

interest rate changes in our sample period on certain firm-level accounting variables in the

spirit of Gertler and Gilchrist (1994) (GG1994 herein). The approach is based on the intuition

that periods of persistent interest rate rise can lead to different financing and investing

behaviors between firms on the opposite ends of the financial constraint spectrum, which

in turn is reflected in the returns. To investigate the whether the differential responses of

financially unconstrained and constrained firms are statistically significant while controlling

for other firm characteristics, we conduct five separate panel regressions utilizing the financial

constraint dummy variable and a monetary policy proxy. In other words, we regress, in

order, sales, inventory, cash, short-term debt and investment as fractions of total assets on

the financial constraint dummy, twelve lags of quarterly change in the effective Fed funds

rate, and the interactions between the dummy and each of the twelve lagged monetary policy

changes.12

In each case, firm-level Tobin’s q and cash flows are used as controls. All regressions

include firm and year fixed effects. In Table XI, resulting point estimates and t-statistics

are calculated using robust standard errors with clustering at the firm level are reported

after dropping the slope coefficients of the lagged monetary policy changes. To make sense

of the overall effect of lagged monetary policy changes on the dependent variables of the

financially constrained firms relative to the unconstrained firms, the sum of the four-, eight-,

12As previously done, the middle portfolio dummy and its interactions are also included but not reported. Thus,
the regression contrasts the average response of the constrained firms relative to the unconstrained firms.
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and twelve-quarter lagged coefficient estimates on the interaction terms, as well as the p-

value of the hypothesis test against the null that the sum is equal to zero are summarized

at the end. The sum of the lagged coefficients of the interactions terms are named Sum of

FCxDeltaFFR 4 Lags, Sum of FCxDeltaFFR 8 Lags, and Sum of FCxDeltaFFR 12 Lags

for four-, eight-, and twelve-quarters. There are a total of 30,735 firm-quarter observations

from 1994 to 2007.

Columns (1) and (2) in Table XI report the sales and inventory regression results, respec-

tively. The sum of the coefficients at the one-, two- and three-year horizons are consistent

with what one would expect. An increase in the effective Fed funds rate cuts the sales as a

fraction of the assets of financially constrained firms more so than the unconstrained firms.

Constrained firms have a more difficult time shedding inventory relative to unconstrained

firms after the rate rise, as evidenced by the fact that Sum of FCxDeltaFFR 8 Lags is

positive but Sum of FCxDeltaFFR 12 Lags flips to negative. However, the p-values show

that none of these sums of coefficients are statistically significant at the 10% level in columns

(1) and (2).

The regression results of cash and short-term debt ratios are given in columns (3) and (4)

of Table XI, respectively. The financial constraint dummy estimates on top imply that, on

average, financially constrained firms hold more cash and carry more short-term debt relative

to assets. However, following an increase in the effective Fed funds rate, the constrained firms

tend to draw down cash holdings as a fraction of total assets while they reduce the level of

short-term debt as the credit market tightens. All sums of lagged coefficients at one-, two-,

and three-years are negative in columns (3) and (4). In particular, the relative effect of

monetary policy change on the level of cash of the constrained firms is significant at the 1%

level within the first year. A 1% increase in the effective Fed funds rate anytime within the

last year forces the constrained firms to decrease their cash holdings as a fraction of assets by

more than 3.6% compared to the unconstrained firms, denoted by Sum of FCxDeltaFFR

4 Lags.
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Lastly, investment ratio results are shown in column (5) Table XI. The financially con-

strained firms have higher investment-to-asset ratios than the unconstrained firms uncondi-

tionally, as evidenced by the slope coefficient of the FC Dummy. Conditional on the real-

ization of an interest rate change, the constrained firms decrease their investment-to-assets

ratio even further relative to the unconstrained firms after summing up the interaction terms.

All sums of the lagged coefficients at the one-, two-, and three-year horizon are negative.

The sums of the coefficients are statistically significant at the 10% level, as indicated by

the p-value, for a policy change that happens within the last year. A 1% increase in the

effective Fed funds rate anytime within the last year forces the financially constrained firms

to decrease their investment significantly as a fraction of assets by more than 0.2% compared

to the unconstrained firms.

Overall, these results indicate that monetary policy has real effects on firm decisions and

outcomes. In particular, the financially constrained firms lose more sales, draw down more

cash, borrow less, and invest less than the unconstrained firms in the three years following an

increase in the effective Fed funds rate, consistent with intuition and with previous findings

from GG1994 using portfolios of small and large firms. Monetary policy has a differential

impact on the returns of constrained and unconstrained firms because the constrained firms

lose even more flexibility during credit tightening episodes.

7 Conclusion

In this paper, we analyze whether unanticipated monetary policy changes have a differ-

ential impact on the stock returns of financially constrained and unconstrained firms. Our

results show that financially constrained firms earn a significantly lower return following

unanticipated Fed funds target rate increases as compared to unconstrained firms. We find

that there is no significant difference between the returns of financially constrained and un-

constrained firms on the FOMC announcement day, but the stocks of financially constrained
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firms earn a lower return over the next three and four trading days. A partial explana-

tion of the delayed response of the financially constrained firms to unanticipated monetary

policy shocks can be found in the significantly lower trading volume in their stocks rela-

tive to financially unconstrained firms. Consistent with limited investor attention theory,

financially constrained firms that are typically smaller react with a delay to monetary policy

announcements.

Further, we decompose the stock returns of financially constrained and unconstrained

firms into cash flow news and discount rate news to understand the differential response of

their stocks to unanticipated monetary policy shocks. We show that positive monetary pol-

icy shocks have a more significant negative impact on the expected cash flows of constrained

firms and result in negative returns for these firms around monetary policy increases. Our

results highlight how monetary policy shocks can affect the real economy by having a dis-

proportionate impact on financially constrained firms.
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Table I: Summary Statistics of Monetary Policy Changes and Shocks

This table reports the summary statistics of monetary policy changes and shocks during the
sample period from 1994 to 2007. There are a total of 116 scheduled and unscheduled FOMC
meetings during this period, after excluding the emergency meeting in September 2001. Panel A
reports the mean, standard deviation, maximum, and minimum of raw monetary policy changes,
as well as monetary policy shocks (FFShock) measured from Fed funds future’s prices. Panel B
reports the same statistics for the instances when the raw policy change is positive. Panel C
reports the statistics for the instances when the raw policy change is negative. Finally, Panel D
reports the statistics when the central bank leaves the Fed funds’ rate unchanged. All values are
in basis points.

Panel A count mean sd max min

Raw Policy Change 116 1.51 23.15 75.00 -50.00
FFShock 116 -1.22 7.73 14.47 -42.50

Panel B count mean sd max min

Raw Policy Change 31 29.84 11.94 75.00 25.00
FFShock 31 2.40 5.34 14.47 -5.38

Panel C count mean sd max min

Raw Policy Change 21 -35.71 12.68 -25.00 -50.00
FFShock 21 -7.42 13.95 12.50 -42.50

Panel D count mean sd max min

Raw Policy Change 64 0.00 0.00 0.00 0.00
FFShock 64 -0.94 3.78 6.00 -16.91
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Table VI: Event Study of Trading Volume

This table reports the coefficient estimates of the cross-sectional regression when we pool daily
firm-level log trading volumes and log bid-ask spreads in the full sample. Firms are ranked by the
WW Index daily using quarterly information release within three months but no fresher than 45
days. Seven FOMC event window indicator variables are used: three days before each FOMC
meeting, the day of the meeting, and three days after the meeting. All regressions include firm
and month fixed effects. Robust standard errors with double clustering at the firm and month
level are used in reporting the t-statistics in parentheses. There are 8,030,438 observations in the
daily panel.

(1) (2)
Log Trading Volume Log Dollar Trading Volume

FC Dummy -0.662*** -0.875***
(-20.98) (-22.48)

FOMCt−3 0.0355*** 0.0347***
(3.14) (2.99)

FOMCt−2 0.00751 0.00546
(0.45) (0.33)

FOMCt−1 -0.0244* -0.0251*
(-1.84) (-1.84)

FOMCt 0.0592*** 0.0620***
(5.22) (5.41)

FOMCt+1 0.0570*** 0.0609***
(3.54) (3.84)

FOMCt+2 0.0156 0.0196
(0.87) (1.07)

FOMCt+3 -0.0245 -0.0215
(-1.65) (-1.38)

FCxFOMCt−3 -0.0330** -0.0294**
(-2.49) (-2.11)

FCxFOMCt−2 -0.0417*** -0.0368**
(-2.78) (-2.36)

FCxFOMCt−1 -0.00400 -0.00256
(-0.34) (-0.20)

FCxFOMCt -0.0297** -0.0300**
(-2.58) (-2.38)

FCxFOMCt+1 -0.00658 -0.00756
(-0.45) (-0.49)

FCxFOMCt+2 0.00125 0.00257
(0.09) (0.16)

FCxFOMCt+3 0.00587 0.00737
(0.38) (0.44)

Firm FE X X
Month FE X X
Adjusted R2 0.734 0.753

* p < 0.10, ** p < 0.05, *** p < 0.01 42



Table VII: Monthly Panel of Log Excess Returns on Monetary Policy and Financial Constraint

This table reports the coefficient estimates of the panel regression when we pool all firm-level
returns for the 1994 to 2007 sample period. The dependent variable in each column is monthly
log excess return over the risk-free rate. Columns (1) to (3) report the results when we exclude
the months in which any of the four outlier FOMC events documented in the main text occurred,
whereas the regressions for the results in columns (4) to (6) include all calendar month in the
sample period except September 2001. For columns (1) and (4), the regressors are the expected
(AMFExpected) and surprise (AMFShock) components of a monthly measure of monetary
policy change. In columns (2) and (5), we add FC Dummy and its interactions to the
right-hand-side variables in columns (1) and (4). Similarly, in the regressions for columns (3) and
(6), we add WW Index and its interactions to the right-hand-side variables in columns (1) and
(4). All regressions include firm and year fixed effects, as well as controlling for log asset, log
book-to-market ratio, leverage, and profitability at the firm level. Robust standard errors with
clustering at the firm level are used in reporting the t-statistics in parentheses.

Including Outliers
(1) (2) (3) (4) (5) (6)

LogExRet LogExRet LogExRet LogExRet LogExRet LogExRet

AMFExpected -0.450*** -1.281*** -6.625*** -0.180** -1.251*** -7.317***
(-5.92) (-12.07) (-12.24) (-2.27) (-11.49) (-13.53)

AMFShock -13.88*** -10.87*** 0.640 -19.88*** -13.85*** 10.75***
(-38.80) (-22.78) (0.26) (-48.62) (-24.13) (3.89)

FC Dummy 0.00572*** 0.00610***
(2.91) (3.18)

FCxAMFExpected 1.978*** 2.434***
(9.61) (11.71)

FCxAMFShock -5.575*** -11.41***
(-5.71) (-10.35)

FC Index 0.0267** 0.0261**
(2.38) (2.34)

FCIndxAMFExpected 8.223*** 9.535***
(11.02) (12.75)

FCIndxAMFShock -19.55*** -41.30***
(-5.75) (-10.68)

Firm FE X X X X X X
Year FE X X X X X X
Observations 364584 364584 364584 381038 381038 381038
Adjusted R2 0.084 0.085 0.085 0.084 0.085 0.085

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table VIII: Summary Statistics and VAR Output of the Return Decomposition

This table contains summary statistics and coefficient estimates for the first order
market-adjusted VAR used for the firm-level return decomposition into discount rate (DR) news
and cash flow (CF) news following Vuolteenaho (2002). The sample period is from 1994 to 2007.
Panel A displays the summary statistics of the raw returns, as well as the inputs to the VAR: log
values of excess return, log values of book-to-market ratio, and log values of return on book
equity. These variables are cross-sectionally demeaned, denoted by the x̂, as in Vuolteenaho
(2002). Panel B reports the coefficient matrix (Γ) in columns (1) to (3), and the
variance-covariance matrix (Σ) in columns (4) to (6) of the first order VAR. There are 364, 584
firm-month observations in the sample.

Panel A
(1) (2) (3) (4) (5) (6) (7)

mean p25 p50 p75 sd max min

Returns 0.012 -0.071 0.000 0.080 0.165 2.923 -0.981
Log Excess Return (r̂t) -0.005 -0.077 -0.002 0.074 0.161 1.367 -4.060

Log Book/Market (θ̂t) -0.742 -1.239 -0.708 -0.210 0.824 4.501 -4.603
Log Return on Equity (êt) -0.008 -0.009 0.020 0.041 0.169 3.989 -4.521

Γ Σ

Panel B
(1) (2) (3) (4) (5) (6)

r̂t−1 θ̂t−1 êt−1 r̂t θ̂t êt
r̂t 0.026*** 0.00564*** 0.0381*** 0.026 -0.0255 0.0006

(10.25) (21.29) (12.91)

θ̂t -0.0247*** 0.984*** 0.0298*** -0.0255 0.0397 0.0035
(-8.01) (2677.48) (6.95)

êt 0.0211*** 0.000481* 0.850*** 0.0006 0.0035 0.0093
(13.13) (1.74) (107.39)

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table IX: Monthly Panel of Discount Rate News and Cash Flow News on Monetary Policy and
Financial Constraint

This table reports the coefficient estimates of the panel regression when we pool all firm-level
decomposed returns (news) over the 1994 to 2007 sample period. The dependent variable in each
column is monthly discount rate (DR) news and cash flow (CF ) news constructed from the
return decomposition using a first order VAR. Columns (1) to (3) report results for DR News,
whereas columns (4) to (6) report results for CF News. For columns (1) and (4), the regressors
are the expected (AMFExpected) and surprise (AMFShock) components of a monthly measure
of monetary policy change. In columns (2) and (5), we add FC Dummy and its interactions to
the right-hand-side variables in columns (1) and (4). Similarly, in columns (3) and (6), we add
WW Index and its interactions to the right-hand-side variables used in the regression for the
results in the regression for the results in columns (1) and (4). All regressions include firm and
year fixed effects. Robust standard errors with clustering at the firm level are used in reporting
the t-statistics in parentheses. There are 364, 584 firm-month observations in the sample.

(1) (2) (3) (4) (5) (6)
DR News DR News DR News CF News CF News CF News

AMFExpected 0.0168 0.136*** 0.701*** -0.264*** -1.174*** -6.778***
(1.30) (8.81) (7.23) (-3.63) (-12.01) (-13.35)

AMFShock 1.486*** 1.236*** 0.645 -12.56*** -9.735*** 0.326
(16.71) (12.04) (0.91) (-35.85) (-21.14) (0.14)

FC Dummy -0.0125*** 0.0147***
(-24.21) (8.97)

FCxAMFExpected -0.257*** 2.198***
(-7.41) (11.36)

FCxAMFShock 0.279 -4.975***
(1.13) (-5.28)

FC Index -0.112*** 0.0912***
(-24.64) (9.69)

FCIndxAMFExpected -0.899*** 8.665***
(-6.66) (12.35)

FCIndxAMFShock 1.179 -17.38***
(1.17) (-5.25)

Firm FE X X X X X X
Year FE X X X X X X
Adjusted R2 0.025 0.030 0.037 0.032 0.033 0.033

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table X: Monthly Panel of Excess Returns on Discount Rate News, Cash Flow News and Financial
Constraint

This table reports the coefficient estimates of the panel regression when we pool all firm-level
returns over the 1994 to 2007 sample period. The dependent variable in each column is monthly
log excess return over the riskfree rate. In Panel A, we uses CF News as the explanatory variable
in the regression, and in Panel B we use DR News as the explanatory variable in the regression.
Column (1) is the baseline regression where News is the only regressor. In the regression for
column (2), we add FC Dummy and its interaction to News. In the regression for column (3), we
add WW Index and its interaction to News. All regressions include firm and year fixed effects.
Robust standard errors with clustering at the firm level are used in reporting the t-statistics in
parentheses. There are 364, 584 firm-event observations in the sample.

Panel A
(1) (2) (3)

LogExRet LogExRet LogExRet

CF News 1.047*** 1.049*** 1.150***
(464.06) (239.71) (58.69)

FC Dummy 0.00936***
(20.32)

FCxCFNews -0.0131**
(-2.39)

FC Index 0.0855***
(21.86)

FCIndxCFNews -0.132***
(-5.24)

Firm FE X X X
Year FE X X X
Adjusted R2 0.957 0.957 0.957

Panel B
(1) (2) (3)

LogExRet LogExRet LogExRet

DR News -2.050*** -2.149*** -5.009***
(-27.32) (-13.61) (-8.92)

FC Dummy -0.00129
(-0.73)

FCxDRNews 0.428**
(2.40)

FC Index -0.0359***
(-3.16)

FCIndxDRNews 3.738***
(5.55)

Firm FE X X X
Year FE X X X
Adjusted R2 0.200 0.204 0.205

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table XI: Firm Accounting Variables on Monetary Policy and Financial Constraint

This table reports the coefficient estimates of five separate firm-level regressions where the dependent
variables are, in order, sales, inventory, cash, short-term debt, and investment. All variables are scaled by
total assets. The explanatory variables are the financial constraint dummies, twelve lags of the changes in
the effective Fed funds rate over each quarter plus the interactions between the financial constraint dummy
and the lagged monetary policy changes. All regressions control for Tobin’s q and cash-flows, as well as
firm and year fixed effects. Lagged Fed funds rate changes are not reported and omitted in the table. Sum
of the point estimates of the interaction terms and the p-value of the hypothesis test of the null that the
sum is equal to zero are summarized. The sample period is from 1994 to 2007. There are 30, 735
firm-quarter observations in the sample.

(1) (2) (3) (4) (5)
Sales Inventory Cash Short Term Debt Investment

FC Dummy 0.0650*** 0.0579*** 0.0463*** 0.0199*** 0.00243***
(8.20) (10.55) (7.81) (5.77) (3.48)

FCxDeltaFFRt−1 0.370 0.590 -1.109 -0.440 0.0228
(0.49) (1.23) (-1.63) (-1.20) (0.25)

FCxDeltaFFRt−2 0.0754 0.834* -1.526** 0.540 -0.0874
(0.10) (1.74) (-2.19) (1.36) (-0.98)

FCxDeltaFFRt−3 -1.305* -0.692 -0.367 -0.302 -0.0167
(-1.77) (-1.52) (-0.56) (-0.78) (-0.18)

FCxDeltaFFRt−4 0.800 0.339 -0.666 0.0209 -0.126
(1.12) (0.77) (-1.10) (0.06) (-1.40)

FCxDeltaFFRt−5 -0.621 -0.610 3.073*** -0.229 0.0505
(-0.70) (-1.07) (3.60) (-0.51) (0.45)

FCxDeltaFFRt−6 0.0243 -0.890** 0.345 -0.187 -0.00341
(0.03) (-2.11) (0.55) (-0.51) (-0.04)

FCxDeltaFFRt−7 -0.756 0.281 -1.431** 0.115 -0.120
(-1.19) (0.75) (-2.50) (0.38) (-1.50)

FCxDeltaFFRt−8 -0.557 0.339 -0.579 -0.502 0.0325
(-0.86) (0.85) (-0.85) (-1.57) (0.41)

FCxDeltaFFRt−9 0.807 0.135 -0.661 -0.0206 -0.0554
(1.18) (0.34) (-1.04) (-0.06) (-0.68)

FCxDeltaFFRt−10 -0.229 0.0942 1.097** -0.201 0.0136
(-0.38) (0.26) (2.06) (-0.72) (0.19)

FCxDeltaFFRt−11 -1.225** -0.646* -0.455 0.154 -0.0617
(-2.28) (-1.96) (-0.93) (0.57) (-0.92)

FCxDeltaFFRt−12 0.268 0.0126 0.206 -0.0595 0.0876
(0.40) (0.03) (0.32) (-0.19) (1.27)

Firm FE X X X X X
Year FE X X X X X
Adjusted R2 0.441 0.498 0.363 0.180 0.273
Sum of FCxDeltaFFR 4 Lags -0.0597 1.071 -3.669*** -0.180 -0.207*
p value 0.955 0.130 0.00143 0.739 0.0739
Sum of FCxDeltaFFR 8 Lags -1.970 0.191 -2.260 -0.983 -0.247
p value 0.220 0.859 0.171 0.190 0.147
Sum of FCxDeltaFFR 12 Lags -2.348 -0.213 -2.074 -1.110 -0.263
p value 0.232 0.874 0.281 0.205 0.184

* p < 0.10, ** p < 0.05, *** p < 0.01
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FOR ONLINE PUBLICATION ONLY

A Additional Results

In this Online Appendix, we present additional tables for robustness tests described in Section 5.
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Table A.1: Event Study of Monetary Policy Impact on the Aggregate Return

This table extends the Bernanke and Kuttner (2005) event study to 2007 by regressing FOMC
event day CRSP value-weighted index returns on raw monetary policy changes (MP Delta), as
well as the expected (FFExpected) and surprise (FFShock) components of the raw changes.
Columns (1) and (2) are done excluding four outlier FOMC events as outlined by Bernanke and
Kuttner (2005): October 15, 1998, January 3, 2001, March 20, 2001, and April 18, 2001. Columns
(3) and (4) report the regression results using the entire sample, which contains 116 FOMC events.

Including Outliers
(1) (2) (3) (4)

CRSP VW CRSP VW CRSP VW CRSP VW

MP Delta -0.160 -0.689
(-0.35) (-1.04)

FFExpected 0.411 0.840*
(0.92) (1.78)

FFShock -4.096** -7.691***
(-2.24) (-4.62)

Constant 25.87*** 22.27** 32.44*** 19.70**
(2.81) (2.43) (3.00) (2.13)

Observations 112 112 116 116
Adjusted R2 -0.008 0.034 0.012 0.257

* p < 0.10, ** p < 0.05, *** p < 0.01
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B Variable List

(1) (2)
Variable Description

AMFExpected Monthly measure of the expected component of the interest rate change
AMFShock Monthly measure of the unexpected component of the interest rate change
CF News Cash flow news decomposed from returns
DeltaFFR Quarterly change in the effective Fed funds rate
DR News Discount rate news decomposed from returns
∆MP Total change in interest rate around FOMC announcements
FC Dummy Financial constraint dummy
FC Index Financial constraint index
FE Fixed effects
FFExpected Expected component of the interest rate change around FOMC announcements
FFShock Unexpected component of the interest rate change around FOMC announcements
FOMC Dummy variable if a trading day is on or within three days of a FOMC meeting
Γ Coefficient matrix of the return decomposition vector autoregression
Ifc Indicator variable of the financial constraint dummy
Indexfc Financial constraint index
KZ Kaplan and Zingales (1997) financial constraint index
MP Delta Total change in interest rate around FOMC announcements
Newscf Cash flow news decomposed from returns
Newsdr Discount rate news decomposed from returns
NR Dummy Indicator variable of firms with no-debt-rating used as a financial constraint dummy
r̂ Log excess return

θ̂ Log book to market ratio
ê Log return on equity
Σ Variance-covariance matrix of the return decomposition vector autoregression
SA Size and Age Index from Hadlock and Pierce (2010)
WW Whited and Wu (2006) financial constraint index
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