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ABSTRACT
        

This paper uses a disaggregated approach to study the volatility of common stocks at the

market, industry, and firm levels.  Over the period 1962-97 there has been a noticeable increase in

firm-level volatility relative to market volatility.  Accordingly, correlations among individual stocks

and the explanatory power of the market model for a typical stock have declined, while the number

of stocks needed to achieve a given level of diversification has increased.  All the volatility measures

move together countercyclically and help to predict GDP growth.  Market volatility tends to lead the

other volatility series.  Factors that may be responsible for these findings are suggested.
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TABLE 1

Autocorrelation Structure

raw excluding crash

autocorrelation MKT IND FIRM MKT IND FIRM

�1 0.149 0.529 0.591 0.494 0.591 0.776

�2 0.115 0.419 0.560 0.383 0.463 0.727

�3 0.113 0.393 0.514 0.313 0.438 0.686

�4 0.020 0.364 0.418 0.160 0.415 0.584

�6 0.069 0.339 0.414 0.183 0.384 0.572

�12 0.004 0.275 0.340 0.087 0.316 0.471

Note: Table reports the autocorrelation structure of monthly volatility measures constructed

from daily data.



TABLE 2

Unit Root Tests

raw excluding crash

MKT IND FIRM MKT IND FIRM

constant

�-test -328 -103 -80.3 -175 -88.5 -46.5

t-test -12.17 -4.59 -3.98 -8.55 -4.28 -3.29

lag order 2 5 5 1 4 5

constant & trend

�-test -330 -125 -145 -177 -91.7 -79.1

t-test -12.24 -5.60 -6.35 -8.60 -4.36 -4.34

lag order 1 3 2 1 4 5

Note: This table reports unit root tests for monthly volatility series constructed from daily

data. �-test is the Dickey-Fuller test statistic. Critical values at the 5% level are -8.00 when a

constant is included in the regression and -21.5 when a constant and a linear trend are included.

The 5% critical values for the t-test under the null hypotheses of a unit root are -2.87 with

a constant and -3.42 with a constant and a trend. The number of lags is determined by the

`general to speci�c' method recommended in Campbell and Perron (1991).



TABLE 3

Descriptive Statistics and Linear Trends

raw excluding crash

MKT IND FIRM MKT IND FIRM

daily

mean �100 1.542 1.032 6.436 1.409 1.027 6.383

std. dev. �100 1.009 0.119 0.840 0.424 0.180 0.706

std. dev. �100 detrended 1.007 0.119 0.732 0.423 0.179 0.581

linear trend �105 0.156 0.062 0.965 0.090 0.060 0.939

PS-statistic 0.261 0.086 1.005 0.144 0.082 0.958

90% con�dence interval (-0.07, 0.60) (-0.10, 0.27) (0.55, 1.47) (-0.12, 0.41) (-0.10, 0.27) (0.49, 1.42)

weekly

mean �100 1.897 1.218 5.842 1.858 1.218 5.842

std. dev. �100 0.728 0.210 0.638 0.623 0.210 0.638

std. dev. �100 detrended 0.728 0.209 0.555 0.623 0.209 0.554

linear trend �105 0.003 0.053 0.737 -0.017 0.053 0.737

PS-statistic 0.116 0.096 0.410 0.082 0.096 0.410

90% con�dence interval (-0.33, 0.56) (-0.13, 0.32) (0.13, 0.69) (-0.36, 0.52) (-0.13, 0.32) (0.13, 0.69)

monthly

mean �100 N/A 1.269 5.039 N/A 1.269 5.039

std. dev. �100 N/A 0.298 0.636 N/A 0.298 0.636

std. dev. �100 detrended N/A 0.298 0.557 N/A 0.298 0.557

linear trend �105 N/A 0.026 0.720 N/A 0.026 0.720

PS-statistic N/A 0.094 0.780 N/A 0.093 0.780

90% con�dence interval N/A (-0.20, 0.39) (0.28, 1.28) N/A (-0.20, 0.39) (0.28, 1.28)

daily - large Firms

mean �100 1.599 1.090 5.877 1.145 1.086 5.828

std. dev. �100 1.061 0.203 0.771 0.435 0.195 0.638

std. dev. �100 detrended 1.058 0.200 0.738 0.433 0.190 0.602

linear trend �105 0.185 0.087 0.524 0.116 0.085 0.499

PS-statistic 0.296 0.111 0.590 0.172 0.107 0.055

90% con�dence interval (-0.06, 0.65) (-0.08, 0.31) (0.03, 1.15) (-0.10, 0.45) (-0.09, 0.30) (-0.02, 1.11)

daily - EW

mean �100 1.211 1.251 33.903 1.149 1.251 33.903

std. dev. �100 0.756 0.160 6.672 0.496 0.119 6.672

std. dev. �100 detrended 0.754 0.160 4.075 0.492 0.160 4.075

linear trend �105 -0.114 0.022 12.386 -0.145 0.022 12.386

PS-statistic -0.076 -0.004 11.231 -0.132 -0.004 11.219

90% con�dence interval (-0.33, 0.17) (-0.15, 0.14) (5.29, 17.17) (-0.38, 0.11) (-0.15, 0.14) (5.30, 17.14)



Note: Descriptive statistics and linear trend regression based on monthly data. Means and

standard deviations are annualized. The table reports estimates of a linear trend coe�cient as

well as the PS test statistic suggested in Vogelsang (1998) as well as its 90% con�dence interval.

The bottom panel is based on an equal-weighting scheme (denoted EW) as opposed to a value-

weighting for all other results. The panel denoted `large Firms' uses only the 2026 (the total

number of �rms in 7/62) largest �rms in each month (based on market capitalization).



TABLE 4

Individual Industries

IND FIRM

Industry weight � mean s.d. trend PS-stat mean s.d. trend PS-stat

Petroleum/Gas 11.031 0.86 1.013 0.302 0.249 0.334 5.498 0.774 0.583 0.946

Fin. Services 7.833 0.97 0.362 0.102 -0.125 -0.158 6.361 0.871 0.224 0.484

Utilities 7.446 0.66 0.311 0.097 0.033 0.030 4.032 0.500 0.125 0.228

Consumer Goods 6.117 1.02 0.562 0.122 0.016 0.026 4.590 0.598 -0.006 0.157

Telecomm. 5.699 0.70 0.811 0.176 -0.065 -0.067 3.729 0.826 1.555 1.334

Computer 4.995 1.06 1.654 0.398 0.070 -0.001 6.123 1.536 2.867 2.311

Retail 4.596 1.09 0.586 0.132 0.049 0.028 7.332 0.919 1.367 1.465

Auto 4.295 1.02 1.115 0.231 0.138 0.117 4.862 0.695 0.754 0.922

Pharmaceutical 4.206 1.00 0.792 0.228 0.167 0.133 6.126 0.745 0.780 0.578

Chemical 3.812 1.05 0.517 0.103 0.077 0.064 5.281 0.618 0.448 0.655

Note: This table reports statistics of industry and �rm dispersion measures for the ten largest

individual industries. The industry measure is constructed using (26), the �rm component

according to (27). Weight is computed as ratio of average market value of �rms in an industry

and the average total market value of all �rms. Beta is computed using regression of industry

excess returns on the excess return of the CRSP value-weighted index. Means and standard

deviations are annualized (in %). The table reports estimates of a linear trend as well as the

PS test statistic suggested in Vogelsang (1998). Numbers are bolded if zero is outside the

90% con�dence interval. For IND, 14 (7) out of the 49 industries have a signi�cantly positive

(negative) trend. For FIRM, the corresponding numbers are 24 (0).



TABLE 5

Correlation Structure

raw detrended

MKT IND FIRM MKT IND FIRM

contemporaneous 1.000 0.645 0.708 1.000 0.641 0.800

correlation 1.000 0.705 1.000 0.767

1.000 1.000

Note: Table reports the correlation structure of monthly volatility measures constructed from

daily data (excluding crash).



TABLE 6

Mean and Variance Decomposition

MKT IND FIRM

Mean - raw with trend

7/62-12/97 0.160 0.116 0.724

7/62- 6/71 0.162 0.126 0.712

1/88-12/97 0.134 0.097 0.769

Variance detrended

MKT 0.149 0.081 0.328

raw IND 0.027 0.133

FIRM 0.282

MKT 0.099 0.067 0.334

Cond. Expect. IND 0.026 0.137

FIRM 0.337

Note: Entries are the shares in the total mean and variance of a typical stock computed from

1 = E(MKTt)=E�
2

rt
+ E(INDt)=E�

2

rt
+ E(FIRMt)=E�

2

rt

for the mean and

1 = var(MKTt)=var(�
2

rt
) + var(INDt)=var(�

2

rt
) + var(FIRMt)=var(�

2

rt
)

+ 2cov(MKTt; INDt)=var(�
2

rt
) + 2cov(MKTt;FIRMt)=var(�

2

rt
)

+ 2cov(INDt;FIRMt)=var(�
2

rt
):

for the variance. All series are monthly constructed from daily data and exclude crash. Un-

less otherwise noted, results based on the full sample (7/62-12/97) are reported. Conditional

expectations are formed by regressing each volatility series on four lags of all three volatility

series.



TABLE 7

Granger-Causality

Bivariate VAR

MKTt INDt FIRMt

MKTt�l | 0.000 0.000

(5) (4)

INDt�l 0.548 | 0.472

(5) (5)

FIRMt�l 0.008 0.002 |

(2) (5)

Trivariate VAR

MKTtT INDt FIRMt

MKTt�l | 0.027 0.004

INDt�l 0.416 | 0.155

FIRMt�l 0.016 0.108 |

(4) (5) (5)

Note: The table reports p-values of Granger-causality VAR tests. The optimal lag-length

(shown in brackets) is chosen using the Akaike information criterion. The data is detrended

and exclude the crash.



TABLE 8

Cyclical Behavior: Correlation with NBER dates

expansion: nt = 1, contractions: nt = 0

� (vt+j ; nt) MKT IND FIRM

(months) vt Et�1vt �t vt Et�1vt �t vt Et�1vt �t

-12 -0.091 -0.075 -0.063 -0.208 -0.178 -0.120 -0.125 -0.080 -0.098

-6 -0.162 -0.149 -0.098 -0.320 -0.310 -0.155 -0.230 -0.196 -0.126

-3 -0.354 -0.346 -0.198 -0.436 -0.454 -0.182 -0.434 -0.363 -0.246

-1 -0.413 -0.466 -0.192 -0.461 -0.518 -0.159 -0.515 -0.487 -0.230

0 -0.420 -0.498 -0.178 -0.472 -0.529 -0.164 -0.508 -0.525 -0.180

+1 -0.381 -0.498 -0.131 -0.438 -0.533 -0.116 -0.477 -0.529 -0.129

+3 -0.316 -0.417 -0.099 -0.328 -0.425 -0.094 -0.399 -0.452 -0.098

+6 -0.248 -0.322 -0.085 -0.280 -0.335 -0.076 -0.330 -0.368 -0.085

+12 -0.083 -0.135 -0.008 -0.163 -0.170 -0.066 -0.175 -0.192 -0.046

Correlation with GDP Growth

� (vt+j ; gt) MKT IND FIRM

(quarters) vt Et�1vt �t vt Et�1vt �t vt Et�1vt �t

-4 -0.021 -0.022 -0.001 -0.060 -0.003 -0.059 -0.023 0.033 -0.037

-2 -0.226 -0.023 -0.260 -0.262 -0.103 -0.260 -0.223 -0.048 -0.253

-1 -0.359 -0.208 -0.289 -0.399 -0.227 -0.328 -0.381 -0.180 -0.345

0 -0.321 -0.335 -0.162 -0.412 -0.368 -0.214 -0.342 -0.341 -0.146

+1 -0.258 -0.369 -0.073 -0.328 -0.369 -0.102 -0.297 -0.312 -0.114

+2 -0.216 -0.352 -0.038 -0.214 -0.324 0.006 -0.235 -0.292 -0.053

+4 -0.151 -0.278 0.033 -0.254 -0.285 -0.073 -0.195 -0.262 -0.018



Note: The volatility measures are detrended and exclude the crash. The panel reporting

correlation with NBER dates is based on monthly data while the panel with GDP correlation

is based on quarterly data (both constructed from daily returns). The three entries for each

volatility measure are computed from vt = Et�1vt + �t where the conditional expectations are

formed by regressing each volatility series on four lags of all three volatility series. The largest

values (in absolute value) for each column are written in bold. The data is detrended and

exclude the crash.



TABLE 9

Cyclical Behavior: GDP growth

GDPt�1 RVWt�1 MKTt�1 INDt�1 FIRMt�1 R
2 (p-value)

0.330 0.020 0.143

(4.200) (2.548)

0.251 0.012 -0.701 0.190

(2.947) (1.367) (-2.383)

0.211 0.015 -1.841 0.213

(2.270) (1.762) (-2.432)

0.238 0.014 -0.477 0.206

(2.536) (1.583) (-2.999)

0.199 0.013 -0.314 -1.470 0.219

(2.308) (1.415) (-0.883) (-1.625) (0.002)

0.236 0.013 -0.073 -0.441 0.206

(2.561) (1.659) (-0.180) (-1.710) (0.008)

0.201 0.013 -1.239 -0.250 0.222

(2.339) (1.481) (-1.184) (-0.997) (0.002)

0.200 0.013 -0.058 -1.237 -0.222 0.222

(2.135) (1.532) (-0.138) (-1.249) (-0.735) (0.006)

Note: The table reports results of various OLS regressions with GDP growth as the dependent

variable. The respective regressors are lagged by one quarter. RVW denotes the return of

the CRSP value-weighted portfolio. The p-values in the last column are for an F -test of joint

signi�cance of the volatility measures. All t-statistics in parentheses are computed using Newey-

West standard errors. The volatility are quarterly constructed from daily returns, detrended

and exclude the crash.



TABLE 10

Correlation of Volatility Measures with Industry Output

volatility measures converted to annual data

IND FIRM

Industry contemporaneous lagged contemporaneous lagged

Petroleum/Gas -0.297 -0.132 -0.165 -0.270

Fin. Services -0.153 0.090 -0.332 -0.042

Utilities -0.153 -0.032 -0.094 0.020

Consumer Goods -0.290 -0.308 -0.201 -0.272

Telecomm. -0.142 -0.124 -0.457 -0.176

Computer -0.021 0.109 0.162 0.303

Retail -0.287 -0.212 -0.215 -0.305

Auto -0.272 0.245 -0.308 0.133

Pharmaceutical -0.045 -0.108 0.281 -0.054

Chemical 0.101 -0.002 -0.139 0.018

Note: This table reports correlations of contemporaneous and lagged annualized volatility of

the ten largest industries with output residuals in the respective industry. The residuals are

computed from OLS regressions of industry output on aggregate industrial production. The

output data is annual and ranges from 1972-97 (obtained from the BLS). Output data for

industry 23 (miscellaneous manufacturing) was not available. For IND, 14 (5) out of the 49

industries have a signi�cantly negative (positive) contemporaneous correlation with industry

output, for 15 (3) the correlation of lagged IND with output is negative (positive). For FIRM,

the corresponding numbers are 21 (3) and 18 (3), respectively.
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