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This report was generated autonomously by an AI replication pipeline for the “Does Empirical Finance
Replicate?” project. It documents one attempt to reproduce the paper’s main analysis from the data and
methods described below. Individual replications may contain mistakes. Treat the numbers as estimates
to be checked, not as a verdict on the original paper. Original article: doi:10.1016/s0304-405x(02)00136-
8.

1 Summary

1.1 The paper

Chordia, Roll, and Subrahmanyam construct a daily market measure of signed order imbalance
for NYSE stocks in the S&P 500 from 1988 through 1998. They sign trades from ISSM and TAQ
records, aggregate the stock level measures with market value weights that are fixed within each
year, and estimate daily time series regressions. Contemporaneous buy pressure raises the S&P 500
return, sell pressure lowers it, and lagged imbalance partly reverses.

1.2 Replication findings

The headline relation replicates on the feasible 1993 through 1998 window. In the fuller Table 4
specification, the buy coefficient is 0.0195 with t = 34.38, the sell magnitude coefficient is −0.0302
with t = −21.46, and the lagged buy coefficient is −0.0124 with t = −16.84. The same construction
confirms the contemporaneous result from 1999 through 2022. The in sample test covers 6 of the
paper’s 11 years, because the ISSM records for the earlier years are cataloged on WRDS but cannot
be read under the subscription available for this replication.

2 Data

The paper uses ISSM NYSE and AMEX trades and quotes from 1988 through 1992, NYSE TAQ
from 1993 through 1998, CRSP stock histories, and S&P 500 constituents. This replication takes
daily Lee–Ready signed trade counts and quoted spreads from a precomputed file of intraday in-
dicators rather than signing the raw transaction records itself. Exchange and share type come from

1



crsp.dsenames, index membership from crsp.dsp500list, and index returns from crsp.dsp500.
The CRSP daily stock file (crsp.dsf) supplies endpoint presence, month end prices, volume, and
annual market equity. PERMNO and trading date are the merge keys.

Membership is fixed from the first trading day of each year. Each stock must appear in CRSP
and the intraday data at both year endpoints, remain NYSE ordinary common stock throughout
the year, and have no month end price above $999. Annual weights equal the absolute closing
price times shares outstanding on the final CRSP observation of the prior calendar year. The 1993
through 1998 panel has 1,516 days and 416 to 446 stocks per year. The 1999 through 2022 panel
has 6,039 days and 299 to 411 stocks per year.

WRDS catalogs about 206 million ISSM trades and 220 million ISSM quotes for 1988 through
1992, but the credentials available for this replication are denied schema access, and no other
accessible copy of those records was found.

3 Methodology

The dependent variable is the S&P 500 price return in percentage points, Rt = 100 sprtrnt. The
market imbalance is

OIBNUMt =
∑i MEi,y−1

(
BuyTradesi,t − SellTradesi,t

)
∑i MEi,y−1

.

Table 4 Panel A regresses Rt on positive buy imbalance, the positive magnitude of sell imbalance,
their one day lags, and the positive and negative parts of Rt−1. These regressions use OLS with
conventional OLS standard errors and no fixed effects.

The secondary tables follow the same aggregate daily panel. Table 2 regresses OIBNUM on
weekday indicators, five signed return lags, and five imbalance lags with iterative Cochrane–
Orcutt adjustment. Table 3 models the percentage change in the quoted spread using a Box–Cox
transform of absolute imbalance, transaction growth, returns, and volatility. Table 5 regresses
absolute returns on signed imbalance magnitudes, dollar volume, the quoted spread, and lagged
absolute returns.

Key differences from the paper. The test omits the inaccessible 1988 through 1992 ISSM years.
The available quoted spread is a time weighted percentage spread rather than the paper’s dollar
spread, which affects Tables 3 and 5 but not Table 4. The published sell row prints a positive
coefficient while labeling the regressor as a positive sell magnitude. Because the paper’s text
says sell pressure lowers returns, this replication reports the positive magnitude regressor with a
negative coefficient.
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4 Results

4.1 Table 4 Panel A

Table 1: S&P 500 return and signed order imbalance

Column 2 Column 3

Variable Paper Replication Paper Replication

Buy imbalance t 6.83 (19.88) 0.0178 (31.49) 8.63 (24.03) 0.0195 (34.38)
Sell magnitude t 22.44 (19.85) −0.0313 (−21.41) 23.59 (21.57) −0.0302 (−21.46)
Buy imbalance t − 1 −4.56 (−13.13) −0.0075 (−13.27) −7.01 (−18.61) −0.0124 (−16.84)
Sell magnitude t − 1 −5.83 (−5.12) 0.0015 (1.03) −10.42 (−8.72) 0.0082 (4.54)
Positive return t − 1 0.314 (10.59) 0.2907 (7.69)
Negative return t − 1 0.235 (7.61) 0.2524 (6.74)

Adjusted R2 0.281 0.559 0.332 0.592
Trading days 2,778 1,515 2,778 1,515
Stocks per year not reported 416–446 not reported 416–446
Standard errors OLS OLS OLS OLS
Fixed effects none none none none

The contemporaneous coefficients carry the paper’s economic signs and very large t statistics.
The sell magnitude coefficient is about 1.55 times the buy coefficient in absolute value. The lagged
buy coefficient has the predicted reversal sign. The lagged sell coefficient does not reproduce the
printed sign once the sell regressor is expressed as a positive magnitude. Adding lagged returns
raises adjusted R2 from 0.559 to 0.592.

4.2 Secondary in sample results

Table 2 reproduces contrarian trading after market declines. The first negative return lag has co-
efficient −12.54 with t = −6.64, compared with −30.06 and t = −17.70 in the paper. The first
imbalance lag has coefficient 0.277 with t = 6.61. Table 5 also reproduces stronger contempora-
neous volatility sensitivity to sell pressure. The buy coefficient is 0.0071 with t = 13.95 and the
sell coefficient is 0.0278 with t = 22.43. Both tables use 1,515 daily observations and 416 to 446
stocks per year. Table 2 uses Cochrane–Orcutt standard errors and Table 5 uses conventional OLS
standard errors. Neither uses fixed effects.
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4.3 Out of sample results

Table 2: Table 4 Column 3 out of sample from 1999 through 2022

Variable Coefficient t statistic

Buy imbalance t 0.0009 17.91
Sell magnitude t −0.0013 −28.56
Buy imbalance t − 1 −0.0004 −7.66
Sell magnitude t − 1 0.0005 9.95
Positive return t − 1 −0.0227 −1.09
Negative return t − 1 −0.0437 −2.13

Adjusted R2 0.221
Trading days 6,038
Stocks per year 299–411
Standard errors OLS
Fixed effects none

The contemporaneous relation remains strong across 24 post sample years. Buy pressure raises
returns and sell pressure lowers them. Lagged imbalance stays statistically strong but shrinks in
magnitude. Positive return continuation weakens to an insignificant negative coefficient.

5 Conclusion

The annual sample construction and prior year CRSP value weights support a qualitative replica-
tion of the paper’s main Table 4 result. The contemporaneous signed relation is large and precisely
estimated both in sample and out of sample. The principal limitation is the inaccessible ISSM seg-
ment, which restricts the in sample test to 6 of the paper’s 11 years. The quoted spread proxy
limits the secondary liquidity tables but does not enter Table 4.
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