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ABSTRACT

W use a multi-factor asset pricing nodel to investigate whether
fluctuations in industry stock returns are due to industry-specific
shocks or to nonetary and other macroecononic factors. W find
that comon factors explain a substantial portion of the variation
in stock returns, indicating that economc fluctuations are not due
to industry-specific factors alone. W also find that
disinflationary nonetary policy harms both snmall and large firns
whi | e expansionary policy benefits |arge but not small firns.
These results have mxed inplications for the view that credit
market frictions propagate nonetary shocks .



. Introduction

What causes business cycle fluctuations? Do they arise from
real factors such as productivity shocks and taste changes, or do
nom nal factors such as changes in nonetary policy also matter? |f
monetary factors affect real variables, what are the channels
transmtting policy changes to the econony? This paper addresses
t hese questions by exam ning the response of stock returns to
monetary policy shocks and other nacroecononmic variables. It finds
that these common factors explain a substantial portion of the
variation in stock returns, indicating that economc fluctuations
are not due to real factors alone. It also finds that
di sinflationary nonetary policy harnms both small and large firms
whi | e expansi onary policy benefits large but not small firns.
These results have mxed inplications for the view that one channel
of monetary transm ssion occurs through its inpact of bank |oans
and on firns' balance sheets. These findings also indicate that
smal | firns bear a greater burden than large firns from changes in
monetary policy.

Previ ous researchers have uncovered evidence that nonetary
policy and other nacroeconom c variables affect the real econony.
Bernanke and Blinder (3], using Ganger causality tests and
vari ance deconpositions froma VAR have shown that innovations in
the funds rate over the 1959:7 - 1989:12 period forecasted
i ndustrial production, unenploynent, and other real variables well.
Roner and Roner [20], using a narrative approach, have docunented
six episodes over the postwar period when anti-inflationary

nmonetary policy was followed by declines in unenploynment and
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i ndustrial production. Gali [12], using a VAR nethodol ogy, finds
that noney supply shocks over the 1955:Q1 - 1987:Q3 period explain
13 percent of output variability at a five- to ten- quarter
hori zon.

Stockman [24] used a different tack to test real nodels of
econom ¢ fluctuations against those enphasizing the real effects of
nmonet ary, fiscal, and other nacroecononmic variables. He
investigated the fraction of the variation in industrial production
growth that was due to industry-specific shocks and to nation-
speci fic shocks. He reasoned that in real business cycle nodels,
i ndustry-specific shocks should be nore inportant than nation-
speci fic shocks. On the other hand, in nodels enphasizing the real
effects of nonetary and other macroeconom ¢ policies, nation-
speci fic shocks should be nore inportant than industry-specific
shocks. Using a variance conponents technique and panel data from
eight CECD countries, he found that both industry-specific and
nation-specific shocks are enpirically inportant,. Thus he
concl uded that technology or taste changes al one do not explain
most macroeconom ¢ fluctuations.'

The evi dence supporting nonetary business cycle nodels has
been acconpani ed by research investigating whether nonetary policy
matters in part because of its influence on bank | oans and on
firms' bal ance sheets. Bernanke and Blinder [2] have shown in an
| S-LM nodel that if bonds and bank | oans are inperfect substitutes,
then an open nmarket sale by the Federal Reserve that decreases

reserves wll also decrease |oans. If certain firnms have
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difficulty obtaining credit from other sources, then the reduction
in bank loans will |ower capital investnent and aggregate denmand.
Certler and Glchrist (15] have discussed how a nonetary
tightening, by increasing interest rates, can worsen cash flow net
of interest and thus firns' Dbal ance sheet positions. If firms
prefer internal finance to external finance, then the di m nished
liquidity wll lower investment and aggregate demand.

CGertler and Glchrist have argued that smaller firns are nore
likely to be constrained in their access to credit. They are nore
likely to obtain funds from banks than from equity, bonds, or
comrercial paper. They are less likely to be well collateralized.
Building on this insight, CGertler and Glchrist g[15] and
Christiano, Eichenbaum and Evans (8] have investigated whether
small and large firns respond differently to nonetary policy
shocks. Gertler and Glchrist found that sales and inventory
investnent fall substantially nmore for small firns than for |arge
firms followng a nonetary contraction. Gertler and G lchrist and
Christiano, Eichenbaum and Evans found that total borrow ng and
bank loans by small firnms decrease follow ng a nonetary tightening
while total borrow ng and bank | oans by large firns increase.
These results are consistent with the view that nonetary policy
affects real variables |n part because of its influence on bank
| oans and on firnms' bal ance sheets. These results are al so of
i ndependent interest, as Bernanke (1] has argued, because they
inmply that small firns bear a disproportionate burden from

disinflationary nonetary policy.
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CGertler and Glchrist (r1sj, p. 313) nake clear that they are
investigating the variability of small firns that is correlated
with common factors, not that which is due to "idiosyncratic risk".
Anot her way of examning this is through the use of nulti-factor
asset pricing nodels (e.g., Ross [21] and Cox, Ingersoll, and Ross
[10]). In these nodels, assets must pay risk prema to conpensate
for their exposures to common factors but not for their exposures
to idiosyncratic risks. As developed by Ross [21], excess returns

R, =N\, in a multi-factor framework can be witten:
Ri - XQ = ZB’X . Zjﬁufj . ei (l)

where R, is the return on asset i, X\, is the risk-free rate, g is
the exposure of asset i to macroeconomc variable j, A is the risk
prenmi um associated with factor j, f; is the unexpected change in
macroecononmic variable j, and e is a nean-zero error term The
expression z8,\ represents the expected return on asset i, 36f;
represents the systematic conponent of the unexpected return, and
€, represents the idiosyncratic conmponent of the unexpected return.

There are several advantages to using stock return data to
infer whether nonetary policy matters and if so why. First, it
enables us to learn the dynamc effects of nonetary policy on firm
per f or mance. Theory posits that stock prices equal the expected
present value of firns' future payouts. As Shapiro [22] has not ed,
t hese payouts ultimately nust reflect economc activity, inplying

that industry stock prices should be related to future real
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activity in that industry. Black (4] has simlarly argued that an
increase in stock prices in a sector nore often than not presages
an increase in sales, earnings, and capital outlays in that sector.
Thus exam ning how nonetary policy innovations affect industry
stock returns can shed |ight on how nonetary shocks affect industry
out put . Second, stock returns are useful for achieving the
deconposition discussed by Stockman [24]. The first two
expressions on the right side of (1) represent the effects of
macroeconom ¢ factors on asset returns while the third expression
captures the effects of industry-specific factors. Third, by using
stock returns for large and small firns, one can gauge the relative
effects of monetary policy shocks on large and small firms. This
in turn sheds light on whether nonetary policy affects real
vari abl es because of the influence of nonetary policy on bank |oans
and on firm bal ance sheets.

Using a nonlinear seemngly unrelated regression technique and
asset returns on 39 portfolios we find that innovations in nonetary
policy and other macroeconom c variables explain on average 32
percent of the variation in stock returns. These findings indicate
that nodels relying on industry-specific productivity shocks or
taste changes | eading to sectoral reallocations are not sufficient
to explain business fluctuations. W also find that in 96 percent
of the cases exam ned a nmonetary tightening depresses stock prices.
This result supports nonetary business cycle nodels over those
enphasi zing real factors alone. Finally, we find that while smal

and | arge conpany stocks were both harnmed by disinflationary
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monetary policy during the Vol cker deflation, small firns were not
hel ped while large firms were by the subsequent nonetary expansion.
This finding has mxed inplications for the credit view of nonetary
transm ssi on. It also indicates that small firns bear a | arger
burden than large firns fromchanges in nonetary policy.

Section Il presents the nethodol ogy and data enpl oyed.
Section Il contains the results. Section |V discusses the

findings. Section V concl udes.

I1. Data and Met hodol ogy

Econonetric Met hodol ogy
Thi s paper uses a nonlinear seemngly unrel ated regression
(NLSUR) technique developed by Gllant [13] and MEl roy and

Burnei ster [19]. Equation (1) can be rewitten

E =Z(f + N)By + & (2)

where E, = R, - \,. Stacking equation (2) for all N assets produces
a systemthat can be estimated by NLSUR  This systeminposes the
cross-equation restrictions that the intercepts for each equation
depend on the risk prema (the A\’s) and the risk-free rate ().
As MEl roy and Burneister note, the estimates of the risk prema
and the exposures obtained using this nethod are, even wthout
normal |y distributed errors, strongly consistent and asynptotically -

nornmal ly distributed. Thus this procedure is robust to the non-
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normality endemc to asset price data.

Asset Returns

To neasure the effect of nonetary policy shocks on stock
returns for different-sized firnmns we used the sane data set
enpl oyed by Canpbell and Mei [5]. These data were for ten value-
wei ght ed common stock portfolios sorted by decile based on narket
capitalization. These stocks were all listed on the New York Stock
Exchange. Table 1 provides summary statistics for these data and
average market capitalization by decile. These decile stock return
data are available until December 1987. In addition, data for the
industries listed in Table 2 were also enployed.* The one nonth
Treasury bill rate was used as the risk-free rate and subtracted

fromthe portfolio returns before estimtion

Sanpl e Period

The Federal Reserve enployed different operating procedures in
recent years. During the Septenber 1974 - Septenber 1979 peri od,
as Cook and Hahn (9] have docunented, the Fed used the federal
funds rate as its internediate target. Over the Cctober 1979 -
August (or Cctober) 1982, the Fed used nonborrowed reserves as its
operating target. After August (or October) 1982, the Fed returned
to targeting short terminterest rates. The anbiguity concerning
when the Fed reverted back to interest rate targeting cones
because, while the Fed officially acknow edged changing its

operating procedures in Cctober 1982, it actually started changing
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procedures during the sumer of 1982 (See G eider, 1987).

Because the Fed has used different internediate targets over
recent years we estimate equation (2) over two sanple periods:
the first (1974:9 - 1979:9 and 1982:8 - 1987:9) when the Fed
targeted short term interest rates and the second (1979:10 -
1982:10) when the Fed targeted nonborrowed reserves. CQver the
first period we neasure nonetary policy using innovations in the
federal funds rate and over the second period using innovations in
nonborrowed reserves. Al t hough our stock return data extend to
Decenber 1987, we truncate the sanple at Septenber 1987 to avoid
anomal ous effects that could arise fromincluding the Cctober 1987
stock market crash in our sanmple. The second sanple period extends
to Cctober 1982 rather than August because the Jacobian cross-
products matrix was not of full rank when the sanple ended in
August, causing sone of the estimates to be biased. For those
estimates that were not biased (including those for the ten decile
stock returns) the results were simlar whether the sanple ended in
August or Octobker.’

The 1979:10 - 1982:10 sanple is also of interest because this
short period includes two recessions, the second of which ended in
1982:10. This second recession brought the unenploynent rate to a
postwar high of 11 percent. Gertler and G lchrist [15) argued
that, because credit constraints bind a |arger nunber of snall
firme in a downturn, changes in nonetary policy should have a
larger effect on small firms in bad times than in good tinmes. The

1979:10~1982:10 period is useful for exam ning whether nonetary
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policy has a larger effect on small firns in bad tines.

Macr oeconom ¢ Factors

We neasured nonetary policy using innovations in both the
federal funds rate and in nonborrowed reserves. To measure
unexpect ed changes in these variables we followed ChristianO et al.
[8]. They neasured innovations in the federal funds rate and in
nonborrowed reserves as residuals froma vector auforegression t hat
i ncluded | agged val ues of real GDP, the CGDP deflator, an index of
comodity prices, the funds rate, nonborrowed reserves, and total
reserves. They found that including commodity prices in the
regression obviated the "price puzzle" by which tighter nonetary
policy as neasured by innovations in the funds rate and in
nonborrowed reserves appeared to cause higher prices.

Since we are using nonthly rather than quarterly data we
enpl oyed industrial production growh rather than GDP and the CPI
inflation rate rather than the GDP deflator. Qherw se we used the
sane variables enployed by Christian0 et al. W included six |ags
of each of the variables in our regressions. The residuals from
the regressions with the funds rate and nonborrowed reserves as
dependent variables were used to neasure unexpected changes in
nonetary policy. Since data on comodity prices were available
from Haver Anal ytics beginning in January 1967, these regressions
were performed over the 1967:1 - 1987:9 peri od.

Apart from innovations in nmonetary 'policy, the other factors

enpl oyed were the sane used by Chen, Roll, and Ross [7]. They used
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the corporate bond/ Treasury bond spread (the default premum, the
Treasury bond/ Treasury bill spread (the horizon premumnm, the
monthly growth rate in industrial production, unexpected inflation,
and the change in expected inflation. To cal cul ate unexpected
inflation they first determned the expected real rate on a one-
nonth Treasury bill using the nmethod of Fama and G bbons [11].
They subtracted this fromthe nomnal Treasury bill rate (known at
the beginning of the nonth) to calculate expected inflation.
Unexpected inflation was set equal to the difference between actual
inflation and expected inflation. The change in expected inflation
was set equal to the first difference of the expected inflation
series. Chen, Roll, and Ross argued that each of the series that
they used, being either the difference between asset returns or
very noisy, could be treated as innovations. The data sources are

di scussed in the appendi x.
I1l. Results

Tables 2 and 3 present the exposures (the @;’s) of asset
returns to nmonetary policy and the R¥s for each equation.' Table
2 measures nonetary policy using innovations in the federal funds
rate and Table 3 using innovations in nonborrowed reserves. O the
39 exposures in Table 2, all but 4 are negative (indicating that a
nmonetary tightening depresses stock returns). 25 of the exposures
are significant at at least the '10 percent level and 20 at 'at |east

the 5 percent |evel. O the 31 exposures in Table 3, all are
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positive (indicating that a nonetary tighteni ng depresses stock
returns). 22 of the exposures are significant at at |east the 10
percent |level and 18 at at least the 5 percent |evel. The R¥s over
the two Tables average 0.32, indicating that a nontrivial
percentage of the total sum of squares of stock returns is
expl ai ned by macroeconom ¢ factors.

Equation (1) is useful for interpreting the nmagnitudes of
t hese exposures. It indicates that unexpected changes in the
federal funds rate (FFR) and in nonborrowed reserves (NBR) w ||
affect the return on asset i according to the expressions B, rmEs
and B;npfnsr- The nean value of B in Table 2 is -2.4 and the
mean value of B iNn Table 3 is 111 The nean absolute
i nnovations in FFR and NBR over the respective sanple periods
covered in Tables 2 and 3 are 0.30 and 0.0147. Thus on average
news of FFR innovations will affect stock returns by 0.71 percent
per nmonth and news of NBR innovations by 1.6 percent per nonth.
These conpound to annual effects of 8.95 percent per month for FFR
i nnovations and 21.6 percent for NBR innovations. Thus news of
nonetary policy changes are precipitating |arge changes in stock
returns over our sanple periods. FEquation (1) also indicates that
stocks' exposures to FFR and NBR influence expected returns
according to the expressi ons BgmArr aNd BomeMer- Arr €Qual s -0.33
and is statistically different fromzero at the 5 percent |evel and
Mer €Quals -.00071 and is not statistically significant at the 5
percent level. The nean absolute value of Bgheer 1S then 0.78 and

t he mean absol ute val ue of BypMer 0.08.  These results inply that
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on average the expected return on a stock decreased by 0.78 percent
per nonth because of its exposure to the funds rate and by 0.08
percent per nonth because of its exposure to nonborrowed reserves.

The inportant inplication of these findings is that an
unexpected tightening of nonetary policy produces a |arge and
statistically significant decline in stock returns and that
macr oecononic variables explain a substantial portion of the
variation in stock returns. These findings present a challenge to
real business cycle nodels relying exclusively on industry-specific
shocks.

To investigate whether credit market frictions are one channel
of the nonetary transm ssion mechani sm we exam ned the differential
ef fects of nmonetary shocks on small versus large firns. Over the
| onger 123 nonth period including both recessions and expansi ons,
stock returns for the |owest decile firns, which presumabl e have
the fewest collateralizable assets, are weakly correlated with
monetary policy shocks. As firmsize increases, this correlation
i ncreases al nost nonotonically. Also, over the first five deciles,
the magnitude of the exposures increases nonotonically despite the
hi gher mean returns on |ower decile portfolios that should ceteris
paribus cause their exposures to be larger. Over the shorter 37
nonth period characterized by two recessions, both |owest decile
st ocks and hi gher decile stocks are strongly correlated with
monetary policy innovations. To test whether small conpany stocks
are significant over the shorter period because nonborrowed

reserves innovations are used instead of funds rate innovations the
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model was re-estimated over this period wusing funds rate
i nnovations. As shown in Table 4, when nonetary policy is measured
using funds rate innovations | owest decile stocks remain highly
correlated with monetary policy innovations.

The finding that nonetary policy was not highly correl ated
with smal|l conpany stocks over the |onger period characterized by
recession and expansion but was over the shorter period
characterized by recession suggests that small firms do not benefit
from a nonetary expansion. To test whether this is so we re-
estimated the nodel over the 1982:8 - 1987:9 period (using funds
rate innovations to nmeasure nonetary policy). This period begins
with the nonetary expansion of August 1982 and the conti nuous
recovery that many believe was sparked by the nonetary expansion.
As Table 5 shows, small firns' stocks are not highly correl ated
with nonetary policy innovations over this period while |arger
conpany stocks clearly are. These findings suggest that nonetary
policy exerts an asymetric effect on small firms' stocks
Disinflationary nonetary policy (as occurred during the Vol cker
deflation) clearly harnms small as well as large firns. During
subsequent expansions (as occurred over the 1982:8 - 1987:9 peri od)
small firms do not benefit much while large firnms do. Thus small
firms appear to bear a disproportionate burden from changes in
monetary policy.

It is possible to gain further insight into the differential
effects of nonetary policy on snall and large firms during

expansi ons by exami ning the nmagnitudes of the exposures for snal
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and large firns. We can obtain rough estimates of what these
exposures nean for firnms' payouts by using the standard present
val ue nodel if we assune that the discount rate can be cal cul at ed
using our nulti-factor nodel and that the discount rate is constant
over the 5-year period. For a first decile firma 1 percent
unexpected decrease in the federal funds rate produces a capital
gain of 2.3 percent while for a fifth decile firmit causes a
capital gain of 3.4 percent. Letting p; and p, be the prices of the
representative small and large firns before news of the federal
funds rate decrease and p, and p ¢ be the prices after the news,
the exposures inply:
(Pg’ - Pg)/Pg = 0.023 and (p.’ - p) /P, = 0.034 (3)
Then, for both snmall and large firns' stocks:
P = div,,/(1+r) + div,,/(1+r)? + div,,/(1+r)® + .
P = div,,’/(1+r) + div,,’/(1+r)? + div,'/(1+r)*+ . . . (4)
where P and P’ are the prices of the stock before and after news of
the nonetary expansion, div,, is the expected payout of the firmi
periods in the future, and r is the rate at which this payout is
capitalized. Equation (3) inplies:
P/-P = (div’,, - div,))/(1+r) + (div’,, = div,,)/(1+r)? + .
= Adiv,,/(1+r) + Adiv,,/(1+r)2 + . . . (5)
To sinplify the analysis, we assune that Adiv is constant. Then
P/-P = Adiv/r and:

(PS’'=Ps) / (PL'—Pr) = Adivegrg'/Adivir ! (e)

Equation (3) inplies:
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(PS’=Ps) / (P’ =P ) = Adivyrg'/Adivir;" = 0.023Pg/0.034P (7)
Assum ng the price of the representative small firmis |less than or
equal to the price of the representative large firm
Adivg/Adiv; < 0.023r; /0.034r; (8)
The nonthly discount rate cal culated using our multi-factor nodel
were 0.00666 for r, and 0.00642 for r,. Thus:
Adivg/Adiv, < 0.702 (9)
Thus the standard present val ue nodel and estinmates we obtained
using our multi-factor nodel inply that a nonetary shock over the
1982- 1987 period increases the payoff of small firnms by only 70
percent of the payoff of large firns. Since the discount rates are
simlar, this result is being driven by differences in expected

payouts and should carry over even if Adiv is not constant.

| V. Discussion

The finding that nonetary policy shocks are only weakly
correlated wiwth small firnms returns over the 1982-1987 period
coupled with evidence that nonetary shocks affect the payout of
large firms nore than the payout of small firms seens inconsistent
W th the findings of Gertler and Gl christ [(15], al though the
asymmetric effects over good times and bad tines is consistent. To
attenpt to reconcile our evidence with theirs we consider their
findings using funds rate innovations, which are simlar to our
nmonetary policy shocks. Over the entire period (including good
times and bad tines) they do not find a statistically significant

difference in the response of large and small firms' sales to funds
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rate shocks. However, both they and ChristianO et al.find that
short termliabilities rise (fall) nore for large firms than for
small firns following a contractionary (expansionary) nonetary
pol i cy shock. If during a nonetary-induced expansion |arge and
smal |l firnms' sales increase by a simlar amount but liabilities
decrease significantly nmore for large firns than for small firns,
then one woul d expect large conpany stocks to fare better. The
shedding of liabilities by |arge conpanies during the expansion
woul d inprove the financial health of the conpany and thus its
financial performance.

There are a couple of problems with this interpretation
however . First, the fact that funds rate shocks are affecting
small firns' sales should cause funds rate shocks to be nore
strongly correlated with small firns' returns than they are.
Second, the behavior of short termdebt in Figure 1 of Gertler and
Glchrist [15] appears inconsistent with this hypothesis. Thei r
Figure 1 shows that at the tine nonetary policy turned expansionary
inlate 1982, the rate of change in the growth of short term debt
for |arge conpani es becane positive and the growh rate itself
quickly went from -10 percent to +4 percent. This appears
inconsistent with the hypothesis that it was a decunul ation of debt
triggered by the nmonetary expansion that caused large firms' stocks
to outperformsmall firnms' stocks. It is true that later in the
period there is some tendency for the debt of large firms to drop
relative to the debt of small firns. Thus the differential effects

of a nonetary expansion on the debt of'large and small firns could
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explain why large firns' stocks are nore responsive than snal
firms' stocks to nonetary shocks.

Anot her explanation for the attenuated effect of nonetary
shocks on smaller firms is that wages and prices are nore flexible
for smaller firns. ChristianO et al. have conjectured that the
increase in liabilities by firns following a nonetary contraction
reflects the decline in cash flow due to decreased sal es. The
increased borrowing is needed to cover nom nal expenditures, which
are apparently rigid. If this is true then the fact that snall
firms' liabilities do not increase as much suggests that they are
better able to reduce nom nal expenditures during disinflations.
Being confronted with nore adverse terns of credit, they have a
greater incentive to undertake difficult cuts. Large firns during
a recession would thus be better able to hoard | abor than small
firns. During the subsequent recovery, this would cause |arge
firms' profits to outstrip small firns' profits for a couple of
reasons. First, given the factthat real wages are procyclical, if
sonme of the hoarded | abor was paid nom nal wages that were preset
during the recession while |abor hired during the recovery was paid
spot market levels, wunit |abor costs mght be greater for small
firms. Second, snall firms would encounter hiring and training
costs that larger firms enploying hoarded |abor would not.’ Prices
also mght be nore flexible for small than for large firnms because
the greater nunber of small firnms in an industry mght inply
greater conpetition and thus less ability for an individual firmto

set prices.
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Future research should investigate whether the attenuated
effect of nonetary policy shocks on small firns' stock returns
relative to large firms' returns is due to a greater decunul ation
of debt by large firns, greater wage and price flexibility by snall
firms, or sone other factor. One way to test whether small firns
have greater price flexibility than large firms would be to perform
a study such as Carlton's [6] exam ni ng whether the average tine
bet ween price changes is shorter for small firns than for |arge

firns.

V. Concl usion

This paper investigated the extent to which business cycle
fluctuations are due to nonetary policy shocks and other
macr oecononi ¢ factors as opposed to industry-specific factors. The
results indicate that on average 32 percent of the variation in
stock returns is explained by macroeconom c factors and that news
of contractionary nonetary policy triggers a large and
statistically significant decline in stock returns. These results
cast doubt on real business cycle nodels that enphasize exclusively
I ndustry-specific productivity shocks or taste changes leading to
sectoral reallocations. .

Thi s paper has al so investigated mheiher one channel of
nonetary transm ssion occurs through the inpact of monetary policy
shocks on returns of large and small firns. It found that
disinflationary nonetary policy during the Vol cker deflation harned

both large and small firns. During the subsequent expansion,
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however, nonetary policy was strongly correlated with large firns'

returns but weakly correlated with small firns' returns. These
results have mxed inplications for the view that one channel of
monetary transm ssion occurs through its inpact on bank |oans and
on firns' balance sheets. Evi dence that nonetary policy changes
have a larger effect on small firms in bad tines than in good tines
is consistent with the fact that credit constraints bind a |arger
nunber of small firnms in a downturn. However, evi dence that
monetary policy shocks exert a larger effect on large firns during
good times seens inconsistent wwth the view that nmonetary policy
affects real variables because of credit market frictions. The
findings reported here also indicate that the nonetary authorities
shoul d be concerned about excessive tightening, not only because it
slows the overall econony but also because it causes harmto small

firms that will not be renedied by future expansionary policy.



20
TABLE 1 Summary Statistics for Decile Portfolios”

Portfolio Mean St andar d Aver age Mar ket
Devi ati on Capitalization
First Decile (smallest) 0.024 0. 080 12,000,000
Second Decil e 0.023 0. 068 36,000,000
Third Decile 0.022 0.063 82,000,000
Fourth Decile 0.021 0. 059 130,000,000
Fifth Decile 0. 020 0. 055 200,000,000
Sixth Decile 0. 020 0. 053 320,000,000
Seventh Decile 0.019 0. 052 480,000,000
Ei ghth Decile 0.017 0.051 800,000,000
Ninth Decile 0.016 0. 049 1,500,000,000
Tenth Decile (largest) 0.013 0. 046 5,800,000,000

a. Average market capitalization was cal cul ated based on data in
| bbot son Associates [16] and was di scounted back to the end
of 1987 using |bbotson Associates data for stock returns on
large and small firns over that period.
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TABLE |1 Nonlinear Seemngly Unrelated Regression Estinates of the
Exposures of Portfolio Returns to News of the Federal Funds Rate"

Portfolio Exposure t-statistic R-squared
First Decile (snallest) -1.99 -1. 17 0.19
Second Decile -2.30% -1.65 0.21
Third Decile -2.52%x  -1,95 0.23
Fourth Decile -2.88*% -2 48 0. 27
Fifth Decile -2.90**  -2.66 0.27
Sixth Decile -2.84%%  -2.76 0.29
Seventh Decile -2.86%% -2.90 0.32
Ei ghth Decile =2.67**x  -2.77 0.33
Ninth Decile -2.78%%x  -3.19 0.40
" Tenth Decile (Ilargest) -2.39%% -2 87 0.34
al um num -2.02 -1. 28 0.07
aut onobi | es -3.26%%* -2.49 0.17
chemical s -1.03%* -0.90 0.11
cosnetics -2.71**  -2.20 0.19
financial (life insurance) -1.96%* -1. 87 0.30
financial (multi-line insurance) -3.19*%*  -3.52 0.27
financial (personal |oan conpanies) -1.49 -1.03 0. 26
financial (property casualty -3.18*%*  -2.79 0.29
I nsur ance)
financial (savings & | oan) -8.28*x  -4.24 0.42
f ood -2.07%*% -2.39 0.31
hi gh grade common st ocks -1.92*%%x  -2.44 0.29
honebui | di ng -4.05%* -1,94 0.23
hot el -2.91 -1.54 0.11
| ei sure -2.38 -1. 36 0.12
| ow priced common stocks -2.11 -1.32 0.14
machi ne tool s -2.50 -1.38 0.05
noney center banks -1.02 -0.79 0. 30
of fice equipnent 0. 49 0.35 0.17
paper -3.60% -1.88 0.13
publ i shi ng -2.93% -1.92 0.14
restaurants 0.18 0.13 0.22
retail stores (drug stores) -3.33%% -2.14 0.18
retail stores (general nerchandise) -1.87 -1.39 0.23
shoes -2.03 -1.37 0.16
smal | conpany stacks -2.65%% -2.08 0.20
t obacco -1.61 -1.51 0.18
t oys 0.10 0. 05 0.10
transportation (railroads) -2.08*%x -2 06 0.23
utility conpanies -2.14%%x -2 58 0.29

*, %% Significant at the 10% and 5% | evel s respectively.
a. The sanple period is 1974:9-1979:9, 1982:8-1987:9. Each
equation has 117 degrees of freedom
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TABLE I'll Nonlinear Seemngly Unrelated Regression Estimtes of the
Exposures of Portfolio Returns to News of Nonborrowed Reserves

Portfolio Exposure t-statistic R-squared
First Decile (smallest) 122*%* 2.70 0.49
Second Decile 136%* 2. 84 0.49
Third Decile 130%* 2.87 0.50
Fourth Decile 128*%* 2.81 0.50
Fifth Decile 138%* 3.23 0.52
Sixth Decile 114 %% 2.62 0. 45
Seventh Decile 114%%* 2.63 0. 49
Ei ghth Decile 96.9%% 2,45 0.52
Ninth Decile 97.0%% 2.32 0. 47
Tenth Decile (largest) 70.0% 1.70 0. 39
aut onobi | es 51.0 0. 66 0. 14
financial (life insurance) 64.0 1.23 0.43
financial (property casualty 52.5 1. 06 0.50
I nsurance)
financial (savings & | oan) 114 1.41 0.57
f ood 88.2*% 2. 58 0.55
hi gh grade common stocks 63.7%%  1.79 0. 45
honebui | di ng 290%* 3.20 0. 54
| ei sure 74.9 0. 83 0.18
| ow priced common stocks 173% 2.71 0. 45
machi ne tools 186%* 1.99 0. 37
noney center banks 71.1 1.53 0. 60
of fi ce equi pnent 121%%* 2. 14 0. 35
paper 109%* 2.03 0. 44
publ i shi ng 119%* 2.40 0. 44
restaurants 141%%* 2.23 0. 42
retail stores (drug stores) 105* 1.68 0. 37
shoes 16.0 0. 34 0. 34
smal | conpany stocks 138%* 2.85 0. 46
t oys 157 1.41 0.29
transportation (railroads) 106 1.26 0.21
utility conpanies 42.2% 1.68 0. 68

*, %% Significant at the 10% and 5% | evel s resEective[y.
a. The sanple period is 1979:10-1982:10. Each equation
has-31 degrees of freedom
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TABLE IV Nonlinear Seemngly Unrelated Regression Estimates of the
Exposures of Portfolio Returns to News of the Federal Funds Rate?

Portfolio Exposure t-statistic
First Decile (smallest) -1.33%%x  -2.20
Second Decil €' -0.77 -1.12
Third Decile -0. 87 -1. 36
Fourth Decile -1.09% -1.72
Fifth Decile -1.11%* -1.82
Sixth Decile -0.99 -1.64
Seventh Decil e -0.99 -1.66
Ei ghth Decile -0. 84 -1.55
Ninth Decile -0.75 -1.31
Tenth Decile (largest) -0.70 -1. 27

*,xx Significant at the 10% and 5% | evel s resRectiveLy.
a. The sanple period is 1979:10-1982:10. Each equation has
31 degrees of freedom
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TABLE V Nonlinear Seemngly Unrelated Regression Estinmates of the
Exposures of Portfolio Returns to News of the Federal Funds Rate"

Portfolio Exposure t-statistic
First Decile (smallest) -2.27 -1. 49
Second Decil e’ -2.60%% -1.99
Third Decile -3.11%%* -2.35
Fourth Decile -3.29%%* -2.57
Fifth Decile -3.37%% -2.66
Sixth Decile -2.94%%* -2.41
Seventh Decile -3.15%% -2.62
Ei ghth Decile -2.63*%x -2 21
Ninth Decile -2.55%% -2.25
Tenth Decile (largest) -2.13% -1.94

*, %% Significant at the 10% and 5% | evel s respectively.
a. The sanple period is 1982:8-1987:9. [Each equation has
56 degrees of freedom
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Appendi x
Dat a Sources

The data were obtained from various sources. Dat a on decile

stock returns were obtained from Jianping Mei. Data on other
portfolio returns were obtained from Standard and Poor's [23] and
from | bbot son Associates [16]. Data on Treasury bill returns,

inflation, the horizon premum and the default prem um were
obtai ned from | bbotson Associates. Data on industrial production,
the inflation rate, comodity prices, the federal funds rate, total
reserves, and nonborrowed reserves were obtained fromthe Haver
Anal ytics data tape. The Haver mmenonics for these variables were,
respectively, [IPN, PCU PZALL, FFED, FARAT, and FARAN.
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Not es

* W thank Jianping Mei for providing us wth the decile stock
return data.

1. Exam ning the inportance of industry-specific shocks versus
macr oeconom ¢ shocks is actually useful for testing only a subset
of RBC nodels, those enphasizing industry-specific productivity
shocks or taste changes produci ng sectoral reallocations (e.qg.,
Long and Plosser [17]). However, as Lougani [18] has argued, since
aggregate productivity shocks have little explanatory power for
aggregate investnent and for the recessions of 1974-1975 and 1981-
82, multiple sector RBC nobdels are in many ways nore prom sing than
single sector RBC nodels.

2. Three of these portfolios (high grade common stock, |ow priced
common stock, and snall conpany stock) were included to spread
cross-sectional returns over a w der range. As Chen, Roll, and
Ross [7] discussed, this is useful when estimating equation (2).

3. Even when the sanple extended to Cctober, some of the estimates
were biased. Dropping those estimates that were biased, we were
left with 31 portfolios over this shorter sanple period.

4.  The exposures associated with the other factors are available
on request.

5. The asymmetric effect of nonetary shocks during recessions and
expansions could be explained if small firns were less able to
reduce nominal wages for those still enployed during recessions to
spot narket |evels than they were able to raise nom nal wages for
new hires during expansions to spot market |evels.



