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1 Summary

This appendix provides additional results to the main paper, “Lucky Factors”, by
Campbell R. Harvey and Yan Liu. It is organized as follows.

Appendix A considers time-series dependency in the data. It first describes the
block bootstrap method that we use to adjust for time-series dependency and then
presents the testing results, controlling for time-series dependency.

Appendix B considers several alternative test assets. Appendix B.1 investigates
the impacts of small stocks on our results and presents results that exclude small-
cap stocks. Appendix B.2 presents testing results based on Fama-French 49 industry
portfolios. Appendix B.3 presents testing results based on Fama-French 25 size and
book-to-market sorted portfolios and under the value weighted test statistics.

Appendix C presents testing results that adjust for infrequent trading for some
stocks.

Appendix D (FAQ) answers several questions that the readers may want to ask.
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A Time Dependence

A.1 Block Bootstrap

Our block bootstrap follows the so-called stationary bootstrap proposed by Politis and
Romano (1994) and subsequently applied by White (2000) and Sullivan, Timmermann
and White (1999). The stationary bootstrap applies to a strictly stationary and
weakly dependent time-series to generate a pseudo time series that is stationary. The
stationary bootstrap allows us to resample blocks of the original data, with the length
of the block being random and following a geometric distribution with a mean of 1/q.
Therefore, the smoothing parameter q controls the average length of the blocks. A
small q (i.e., on average long blocks) is needed for data with strong dependence and a
large q (i.e., on average short blocks) is appropriate for data with little dependence.
We describe the details of the algorithm in this section.

Suppose the set of time indices for the original data is 1, 2, . . . , T . For each boot-
strapped sample, our goal is to generate a new set of time indices {θ(t)}Tt=1. Following
Politis and Romano (1994), we first need to choose a smoothing parameter q that can
be thought of as the reciprocal of the average block length. The conditions that
q = qn needs to satisfies are:

0 < qn ≤ 1, qn → 0, nqn →∞.

Given this smoothing parameter, we follow the following steps to generate the new
set of time indices for each bootstrapped sample:

• Step I. Set t = 1 and draw θ(1) independently and uniformly from 1, 2, . . . , T .

• Step II. Move forward one period by setting t = t+1. Stop if t > T . Otherwise,
independently draw a uniformly distributed random variable U on the unit
interval.

1. If U < q, draw θ(t) independently and uniformly from 1, 2, . . . , T .

2. Otherwise (i.e., U ≥ q), set θ(t) = θ(t− 1) + 1 if θ(t) ≤ T and θ(t) = 1 if
θ(t) > T .

• Step III. Repeat step II.

A.2 Results under Time Dependence

We set q = 12 to allow a long enough window for time-series dependency to die
off. Table A.21 and A.22 show the results under the equally weighted and the value
weighted test statistics, respectively. Compared to Table 3 and 4 in the main paper,
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allowing for time-series dependency seems to make smb less significant. But overall,
time-series dependency does not seem to have a substantial impact on our results.

Table A.21: Individual Stocks as Test Assets, Equally Weighted Scaled In-
tercepts, Controlling for Time-Series Dependency

Test results on 14 risk factors using equally weighted individual stocks. (See Table 1 for the definitions of risk factors).
We use individual stocks from CRSP that cover the 1968–2012 period to test 14 risk factors. A stock needs to have
at least 36 monthly observations (either in the original or the bootstrapped sample) to enter our tests. The baseline
model refers to the model that includes the pre-selected risk factors. We focus on the panel regression model described
in Section 2.2. The two metrics (i.e., SImew and SImed

ew ), which measure the difference in equally weighted scaled
mean/median absolute regression intercept, are defined in Section 3.2. For inference, we rely on block bootstrap with
the block size parameter set at q = 12, as described in Appendix A.1 of the on-line appendix.

Panel A: Baseline = No factor Panel B: Baseline = mkt

single test single test single test single test

Factor SImew 5th-percentile p-value SImed
ew 5th-percentile p-value SImew 5th-percentile p-value SImed

ew 5th-percentile p-value

mkt -0.192 [-0.117] (0.001) -0.206 [-0.119] (0.002)
smb -0.081 [-0.077] (0.045) -0.109 [-0.100] (0.047) -0.041 [-0.047] (0.091) -0.062 [-0.064] (0.077)
hml 0.088 [-0.027] (0.986) 0.108 [-0.028] (0.974) -0.021 [-0.023] (0.107) -0.047 [-0.026] (0.007)
mom 0.091 [-0.034] (1.000) 0.110 [-0.044] (1.000) 0.070 [-0.007] (1.000) 0.089 [-0.015] (1.000)
skew -0.008 [-0.028] (0.332) -0.002 [-0.043] (0.530) -0.004 [-0.013] (0.205) -0.003 [-0.014] (0.362)
psl 0.011 [-0.018] (0.968) 0.002 [-0.026] (0.739) 0.001 [-0.007] (0.357) -0.003 [-0.012] (0.228)
roe 0.163 [-0.049] (0.987) 0.187 [-0.063] (0.995) 0.142 [-0.018] (0.984) 0.180 [-0.028] (0.987)
ia 0.264 [-0.034] (1.000) 0.291 [-0.039] (0.999) 0.027 [-0.010] (0.973) 0.015 [-0.012] (0.972)
qmj 0.316 [-0.089] (0.983) 0.358 [-0.107] (0.988) 0.149 [-0.029] (0.993) 0.193 [-0.040] (0.995)
bab -0.006 [-0.038] (0.562) -0.049 [-0.047] (0.042) 0.018 [-0.013] (0.972) -0.014 [-0.020] (0.087)
gp 0.017 [-0.007] (0.617) 0.030 [-0.015] (0.682) 0.023 [-0.001] (0.968) 0.017 [-0.004] (0.886)
cma 0.176 [-0.035] (1.000) 0.199 [-0.037] (0.991) -0.012 [-0.011] (0.040) -0.031 [-0.016] (0.006)
rmw 0.116 [-0.027] (0.992) 0.137 [-0.035] (0.982) 0.040 [-0.015] (0.997) 0.048 [-0.019] (0.957)
civ -0.096 [-0.055] (0.013) -0.130 [-0.070] (0.009) -0.018 [-0.019] (0.062) -0.049 [-0.029] (0.017)

multiple test multiple test multiple test multiple test

min [-0.126] (0.003) [-0.140] (0.002) min [-0.050] (0.096) [-0.065] (0.087)

Panel C: Baseline = mkt+smb Panel D: Baseline = mkt + smb+hml

single test single test single test single test

Factor SImew 5th-percentile p-value SImed
ew 5th-percentile p-value SImew 5th-percentile p-value SImed

ew 5th-percentile p-value

mkt
smb
hml -0.017 [-0.019] (0.063) -0.040 [-0.021] (0.006)
mom 0.055 [-0.004] (1.000) 0.076 [-0.007] (1.000) 0.026 [-0.006] (1.000) 0.046 [-0.008] (1.000)
skew -0.013 [-0.015] (0.087) -0.015 [-0.017] (0.063) 0.006 [-0.002] (0.529) -0.001 [-0.003] (0.676)
psl 0.011 [-0.003] (0.927) 0.016 [-0.006] (0.945) 0.010 [-0.003] (0.986) 0.007 [-0.008] (0.794)
roe 0.058 [-0.008] (0.996) 0.074 [-0.009] (0.988) 0.072 [-0.006] (0.967) 0.080 [-0.010] (0.993)
ia 0.020 [-0.015] (0.980) 0.008 [-0.019] (0.708) 0.038 [-0.004] (0.978) 0.051 [-0.006] (0.975)
qmj 0.052 [-0.009] (0.991) 0.061 [-0.010] (0.970) 0.128 [-0.003] (0.993) 0.137 [-0.007] (0.989)
bab 0.016 [-0.014] (0.893) -0.014 [-0.016] (0.082) 0.045 [-0.002] (0.979) 0.040 [-0.004] (0.990)
gp 0.022 [-0.003] (0.992) 0.020 [-0.008] (0.939) 0.059 [-0.002] (0.988) 0.055 [-0.004] (0.978)
cma 0.001 [-0.016] (0.468) -0.009 [-0.018] (0.176) 0.022 [-0.001] (0.991) 0.023 [-0.003] (0.963)
rmw -0.009 [-0.021] (0.184) -0.016 [-0.021] (0.083) 0.036 [-0.003] (1.000) 0.043 [-0.004] (0.992)
civ 0.014 [-0.008] (0.955) 0.003 [-0.012] (0.606) 0.015 [-0.009] (0.969) 0.016 [-0.013] (0.992)

multiple test multiple test multiple test multiple test

min [-0.026] (0.145) [-0.030] (0.011) min -0.010 (0.982) -0.019 (0.958)
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Table A.22: Individual Stocks as Test Assets, Value Weighted Scaled Inter-
cepts, Controlling for Time-Series Dependency

Test results on 14 risk factors using value weighted individual stocks. (See Table 1 for the definitions
of risk factors). We use individual stocks from CRSP that cover the 1968–2012 period to test 14 risk
factors. A stock needs to have at least 36 monthly observations (either in the original or the bootstrapped
sample) to enter our tests. The baseline model refers to the model that includes the pre-selected risk
factors. We focus on the panel regression model described in Section 2.2. The metric (i.e., SIvw), which
measures the difference in value weighted scaled absolute regression intercept, is defined in Section 3.5.2.
For inference, we rely on block bootstrap with the block size parameter set at q = 12, as described in
Appendix A.1. of the on-line appendix.

Panel A: Baseline = No factor Panel B: Baseline = mkt Panel C: Baseline = mkt+qmj

single test single test single test

Factor SIvw 5th-percentile p-value SIvw 5th-percentile p-value SIvw 5th-percentile p-value

mkt -0.444 [-0.216] (0.000)
smb -0.059 [-0.045] (0.019) 0.018 [-0.056] (0.852) 0.076 [-0.035] (0.996)
hml 0.144 [-0.067] (0.983) -0.038 [-0.055] (0.129) -0.016 [-0.076] (0.675)
mom 0.153 [-0.075] (0.993) 0.130 [-0.019] (1.000) 0.125 [-0.030] (1.000)
skew -0.027 [-0.041] (0.068) -0.044 [-0.035] (0.014) -0.020 [-0.032] (0.171)
psl 0.035 [-0.029] (0.976) 0.016 [-0.012] (0.990) 0.034 [-0.027] (0.998)
roe 0.105 [-0.048] (0.991) -0.079 [-0.048] (0.009) 0.038 [-0.017] (0.983)
ia 0.382 [-0.065] (0.980) -0.042 [-0.041] [0.027] 0.078 [-0.054] (0.989)
qmj 0.363 [-0.101] (0.977) -0.149 [-0.063] (0.005)
bab -0.048 [-0.038] (0.008) -0.088 [-0.037] (0.004) -0.026 [-0.043] (0.150)
gp -0.082 [-0.041] (0.005) -0.037 [-0.045] (0.078) -0.022 [-0.047] (0.222)
cma 0.314 [-0.086] (0.996) -0.052 [-0.033] (0.017) 0.019 [-0.045] (0.985)
rmw 0.045 [-0.010] (0.903) -0.146 [-0.065] (0.007) 0.053 [-0.035] (0.991)
civ -0.115 [-0.048] (0.003) 0.035 [-0.011] (0.985) -0.017 [-0.025] (0.133)

multiple test multiple test multiple test

min [-0.216] (0.000) [-0.081] (0.008) [-0.076] (0.727)
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B Alternative Test Assets

B.1 Dropping Small-Cap Stocks

To mitigate the impact of small-cap stocks, we drop small-cap stocks and rerun our
analysis. In particular, at the beginning of each year, we sort the cross-section of
individual stocks based on market capitalization and drop stocks in the lowest decile.
We redo our tests using the remaining stocks. Table B.11 and B.12 show the results
under the equally weighted and the value weighted test statistics, respectively.

Compared to Table 3 in the main paper, under the equally weighted test statis-
tics, focusing on relatively large-cap stocks makes the impact of the market factor
larger and the impact of other significant factors smaller. This is not surprising since
anomaly returns are usually substantially smaller if we exclude small stocks. Under
the value weighted test statistics, our results in Table B.12 are similar to those of
Table 4, suggesting that the value weighted test statistics are more robust to the size
cutoff that determines our return panel.
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Table B.11: Individual Stocks as Test Assets, Equally Weighted Scaled In-
tercepts, Excluding Small-Cap Stocks

Test results on 14 risk factors using equally weighted individual stocks. (See Table 1 for the definitions of risk
factors). We use relatively large-cap stocks from CRSP that cover the 1968–2012 period to test 14 risk factors. In
particular, at the beginning of each year, we sort the cross-section of stocks based on market capitalization and drop
stocks in the lowest decile. We apply our tests to the remaining stocks. A stock needs to have at least 36 monthly
observations (either in the original or the bootstrapped sample) to enter our tests. The baseline model refers to the
model that includes the pre-selected risk factors. We focus on the panel regression model described in Section 2.2. The
two metrics (i.e., SImew and SImed

ew ), which measure the difference in equally weighted scaled mean/median absolute
regression intercept, are defined in Section 3.2.

Panel A: Baseline = No factor Panel B: Baseline = mkt

single test single test single test single test

Factor SImew 5th-percentile p-value SImed
ew 5th-percentile p-value SImew 5th-percentile p-value SImed

ew 5th-percentile p-value

mkt -0.325 [-0.243] (0.000) -0.345 [-0.257] (0.000)
smb -0.058 [-0.068] (0.072) -0.085 [-0.080] (0.028) -0.017 [-0.032] (0.294) -0.055 [-0.041] (0.008)
hml 0.163 [-0.030] (0.968) 0.197 [-0.038] (0.979) 0.004 [-0.036] (0.800) -0.025 [-0.042] (0.221)
mom 0.093 [-0.056] (1.000) 0.096 [-0.070] (1.000) 0.057 [-0.010] (1.000) 0.052 [-0.020] (1.000)
skew -0.010 [-0.034] (0.247) 0.012 [-0.047] (0.716) 0.001 [-0.014] (0.489) 0.015 [-0.020] (0.788)
psl 0.040 [-0.036] (0.993) 0.047 [-0.051] (0.989) 0.005 [-0.014] (0.702) -0.013 [-0.023] (0.115)
roe 0.109 [-0.073] (0.974) 0.115 [-0.096] (0.997) 0.052 [-0.021] (0.993) 0.058 [-0.024] (0.971)
ia 0.402 [-0.046] (1.000) 0.473 [-0.049] (0.992) 0.013 [-0.024] (0.855) -0.017 [-0.037] (0.279)
qmj 0.416 [-0.097] (0.990) 0.501 [-0.122] (0.974) 0.030 [-0.026] (0.990) 0.048 [-0.033] (0.983)
bab -0.014 [-0.052] (0.381) -0.060 [-0.070] (0.087) 0.039 [-0.015] (0.994) -0.011 [-0.024] (0.170)
gp -0.024 [-0.043] (0.237) -0.010 [-0.052] (0.478) 0.034 [-0.021] (0.980) 0.021 [-0.030] (0.952)
cma 0.282 [-0.063] (1.000) 0.326 [-0.074] (0.986) -0.009 [-0.017] (0.267) -0.048 [-0.031] (0.003)
rmw 0.112 [-0.029] (0.988) 0.144 [-0.038] (0.990) 0.001 [-0.034] (0.734) -0.011 [-0.039] (0.494)
civ -0.112 [-0.052] (0.004) -0.151 [-0.055] (0.001) 0.019 [-0.0018] (0.979) 0.003 [-0.024] (0.666)

multiple test multiple test multiple test multiple test

min [-0.243] (0.000) [-0.257] (0.000) min [-0.040] (0.661) [-0.051] (0.017)

Panel C: Baseline = mkt+smb

single test single test

Factor SImew 5th-percentile p-value SImed
ew 5th-percentile p-value

mkt
smb
hml 0.015 [-0.029] (0.971) 0.020 [-0.037] (0.918)
mom 0.054 [-0.009] (1.000) 0.080 [-0.015] (1.000)
skew -0.009 [-0.015] (0.097) 0.000 [-0.020] (0.457)
psl 0.009 [-0.012] (0.895) 0.023 [-0.018] (0.963)
roe 0.060 [-0.014] (0.991) 0.094 [-0.025] (0.976)
ia 0.026 [-0.021] (0.977) 0.023 [-0.031] (0.930)
qmj 0.071 [-0.026] (0.999) 0.118 [-0.030] (0.991)
bab 0.029 [-0.018] (0.943) 0.018 [-0.026] (0.785)
gp 0.027 [-0.018] (1.000) 0.035 [-0.027] (0.983)
cma 0.001 [-0.020] (0.676) -0.009 [-0.028] (0.234)
rmw 0.017 [-0.021] (0.986) 0.036 [-0.038] (0.971)
civ 0.019 [-0.011] (0.958) 0.018 [-0.027] (0.896)

multiple test multiple test

min [-0.036] (0.831) [-0.046] (0.897)
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Table B.12: Individual Stocks as Test Assets, Value Weighted Scaled Inter-
cepts, Excluding Small-Cap Stocks

Test results on 14 risk factors using value weighted individual stocks. (See Table 1 for the definitions
of risk factors). We use relatively large-cap stocks from CRSP that cover the 1968–2012 period to test
14 risk factors. In particular, at the beginning of each year, we sort the cross-section of stocks based on
market capitalization and drop stocks in the lowest decile. We apply our tests to the remaining stocks. A
stock needs to have at least 36 monthly observations (either in the original or the bootstrapped sample)
to enter our tests. The baseline model refers to the model that includes the pre-selected risk factors. We
focus on the panel regression model described in Section 2.2. The metric (i.e., SIvw), which measures
the difference in value weighted scaled absolute regression intercept, is defined in Section 3.5.2.

Panel A: Baseline = No factor Panel B: Baseline = mkt Panel C: Baseline = mkt+qmj

single test single test single test

Factor SIvw 5th-percentile p-value SIvw 5th-percentile p-value SIvw 5th-percentile p-value

mkt -0.468 [-0.267] (0.000)
smb -0.045 [-0.043] (0.031) 0.033 [-0.070] (0.911) 0.167 [-0.040] (0.987)
hml 0.162 [-0.072] (0.995) -0.007 [-0.051] (0.534) 0.039 [-0.074] (0.983)
mom 0.151 [-0.067] (1.000) 0.125 [-0.014] (1.000) 0.124 [-0.038] (1.000)
skew -0.023 [-0.043] (0.169) -0.040 [-0.041] (0.060) -0.011 [-0.025] (0.190)
psl 0.038 [-0.026] (0.975) 0.022 [-0.014] (0.986) 0.045 [-0.019] (0.999)
roe 0.086 [-0.051] (0.997) -0.124 [-0.057] (0.002) 0.035 [-0.023] (0.981)
ia 0.408 [-0.085] (0.983) -0.019 [-0.054] (0.029) 0.144 [-0.057] (0.989)
qmj 0.371 [-0.128] (0.998) -0.200 [-0.086] (0.001)
bab -0.037 [-0.041] (0.073) -0.062 [-0.035] (0.007) 0.027 [-0.036] (0.975)
gp -0.091 [-0.054] (0.003) -0.035 [-0.045] (0.123) -0.040 [-0.061] (0.218)
cma 0.339 [-0.093] (0.989) -0.028 [-0.043] (0.120) 0.070 [-0.053] (0.998)
rmw 0.042 [-0.016] (0.945) -0.160 [-0.080] (0.004) 0.042 [-0.027] (0.990)
civ -0.110 [-0.055] (0.006) 0.061 [-0.029] (0.997) 0.016 [-0.016] (0.976)

multiple test multiple test multiple test

min [-0.267] (0.000) [-0.099] (0.003) [-0.078] (0.513)
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B.2 Fama-French 49 Industry Portfolios

We use Fama-French 49 industry portfolios as test assets. The sample period is from
1972 to 2012. To construct the value weighted test statistics, we use the aggregate
market capitalization for each industry portfolio as the value weight.

By using the 49 industry portfolios, the impact of the market factor becomes larger
compared to its impact when using individual stocks. This is because the level of noise
is lower for sorted portfolios than for individual stocks. However, we are also losing
power in identifying true risk factors by using industry portfolios. In particular,
neither smb nor hml is significant under the equally weighted test statistics. The
results under value weighting are similar to the results in the main paper.
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Table B.21: Fama-French 49 Portfolios as Test Assets, Equally Weighted
Scaled Intercepts

Test results on 14 risk factors using Fama-French 49 portfolios, 1972-2012. (See Table 1 for the definitions of risk
factors.). The baseline model refers to the model that includes the pre-selected risk factors. We focus on the panel
regression model described in Section 2.2. The two metrics (i.e., SImew and SImed

ew ), which measure the difference in
equally weighted scaled mean/median absolute regression intercepts, are defined in Section 3.2.

Panel A: Baseline = No factor Panel B: Baseline = mkt

single test single test single test single test

Factor SImew 5th-percentile p-value SImed
ew 5th-percentile p-value SImew 5th-percentile p-value SImed

ew 5th-percentile p-value

mkt -0.670 [-0.366] (0.000) -0.757 [-0.387] (0.000)
smb -0.162 [-0.185] (0.071) -0.182 [-0.218] (0.084) 0.061 [-0.108] (0.910) 0.166 [-0.170] (0.959)
hml 0.249 [-0.122] (0.994) 0.273 [-0.155] (0.987) 0.055 [-0.102] (0.918) 0.073 [-0.174] (0.846)
mom 0.286 [-0.134] (0.999) 0.336 [-0.166] (0.996) 0.158 [-0.037] (1.000) 0.476 [-0.098] (1.000)
skew -0.042 [-0.051] (0.069) -0.052 [-0.076] (0.090) -0.126 [-0.072] (0.007) -0.189 [-0.137] (0.015)
psl 0.028 [-0.035] (0.912) 0.044 [-0.051] (0.907) -0.019 [-0.026] (0.097) -0.002 [-0.083] (0.498)
roe 0.337 [-0.111] (1.000) 0.343 [-0.144] (0.998) -0.084 [-0.077] (0.040) 0.107 [-0.134] (0.928)
ia 0.673 [-0.164] (1.000) 0.682 [-0.201] (1.000) 0.016 [-0.097] (0.991) 0.320 [-0.152] (0.999)
qmj 0.681 [-0.257] (0.994) 0.647 [-0.282] (0.975) -0.089 [-0.099] (0.059) -0.023 [-0.134] (0.353)
bab 0.012 [-0.039] (0.774) -0.065 [-0.067] (0.052) 0.003 [-0.089] (0.554) 0.091 [-0.149] (0.880)
gp -0.131 [-0.080] (0.004) -0.183 [-0.110] (0.005) 0.086 [-0.058] (0.999) 0.134 [-0.142] (0.945)
cma 0.574 [-0.178] (1.000) 0.588 [-0.213] (0.997) 0.019 [-0.076] (0.779) 0.216 [-0.137] (0.992)
rmw 0.143 [-0.069] (0.990) 0.133 [-0.102] (0.954) -0.145 [-0.114] (0.021) -0.040 [-0.168] (0.321)
civ -0.274 [-0.144] (0.001) -0.339 [-0.170] (0.002) 0.079 [-0.036] (0.996) 0.120 [-0.109] (0.962)

multiple test multiple test multiple test multiple test

min [-0.370] (0.000) [-0.407] (0.000) min [-0.164] (0.075) [-0.264] (0.179)
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Table B.22: Fama-French 49 Portfolios as Test Assets, Value Weighted
Scaled Intercepts

Test results on 14 risk factors using Fama-French 49 portfolios, 1972-2012. (See Table 1 for the definitions
of risk factors.). The baseline model refers to the model that includes the pre-selected risk factors. We
focus on the panel regression model described in Section 2.2. The metric (i.e., SIvw), which measures
the difference in value weighted scaled absolute regression intercept, is defined in Section 3.5.2.

Panel A: Baseline = No factor Panel B: Baseline = mkt Panel C: Baseline = mkt+qmj

single test single test single test

Factor SIvw 5th-percentile p-value SIvw 5th-percentile p-value SIvw 5th-percentile p-value

mkt -0.580 [-0.307] (0.000)
smb -0.087 [-0.099] (0.071) 0.054 [-0.096] (0.828) 0.270 [-0.060] (1.000)
hml 0.183 [-0.091] (0.991) -0.117 [-0.115] (0.049) 0.207 [-0.140] (0.997)
mom 0.203 [-0.093] (0.997) 0.094 [-0.025] (0.997) 0.151 [-0.059] (0.998)
skew -0.034 [-0.041] (0.071) -0.132 [-0.077] (0.008) 0.026 [-0.062] (0.913)
psl 0.023 [-0.026] (0.926) -0.005 [-0.022] (0.235) -0.033 [-0.029] (0.041)
roe 0.184 [-0.074] (1.000) -0.214 [-0.094] (0.001) 0.062 [-0.040] (0.995)
ia 0.468 [-0.134] (1.000) -0.163 [-0.104] [0.010] 0.278 [-0.107] (1.000)
qmj 0.442 [-0.186] (0.998) -0.295 [-0.118] (0.000)
bab -0.035 [-0.028] (0.034) -0.232 [-0.112] (0.000) 0.165 [-0.089] (0.997)
gp -0.110 [-0.060] (0.007) -0.014 [-0.055] (0.880) -0.039 [-0.113] (0.253)
cma 0.403 [-0.134] (0.998) -0.199 [-0.096] (0.000) 0.165 [-0.105] (0.997)
rmw 0.064 [-0.037] (0.980) -0.277 [-0.138] (0.002) 0.105 [-0.087] (0.992)
civ -0.175 [-0.085] (0.002) 0.078 [-0.034] (0.996) 0.159 [-0.039] (1.000)

multiple test multiple test multiple test

min [-0.308] (0.000) [-0.173] (0.002) [-0.165] (0.698)
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B.3 Fama-French 25 Portfolios, Value Weighting

We use Fama-French 25 portfolios as test assets. We only examine the value weighted
test statistics. Table 2 in the main paper examines the equally weighted test statistics.

Using Fama-French 25 portfolios and under value weighting, bab is the next factor
identified after the market factor. This contradicts the results under value weighting
either for Fama-French 49 portfolios or individual stocks (i.e., Table 4), for which
qmj is identified as the next factor after the market factor. This contradiction points
to the difficulty in interpreting test results based on different sets of portfolios. A
certain set of portfolios may be biased towards identifying a certain set of factors. To
avoid this bias, we advocate the use of individual stocks.
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Table B.31: Fama-French 25 Portfolios as Test Assets, Value Weighted
Scaled Intercepts

Test results on 14 risk factors using Fama-French 25 portfolio. (See Table 1 for the definitions of risk
factors.). The baseline model refers to the model that includes the pre-selected risk factors. We focus
on the panel regression model described in Section 2.2. The metric (i.e., SIvw), which measures the
difference in value weighted scaled absolute regression intercept, is defined in Section 3.5.2.

Panel A: Baseline = No factor Panel B: Baseline = mkt Panel C: Baseline = mkt+qmj

single test single test single test

Factor SIvw 5th-percentile p-value SIvw 5th-percentile p-value SIvw 5th-percentile p-value

mkt -0.754 [-0.407] (0.000)
smb -0.107 [-0.126] (0.076) 0.057 [-0.193] (0.881) 0.024 [-0.272] (0.805)
hml 0.191 [-0.123] (0.980) -0.076 [-0.370] (0.404) 0.779 [-0.389] (0.999)
mom 0.241 [-0.127] (0.986) 0.355 [-0.102] (0.998) -0.118 [-0.170] (0.104)
skew -0.023 [-0.053] (0.157) -0.258 [-0.148] (0.006) 0.034 [-0.135] (0.801)
psl 0.047 [-0.050] (0.922) -0.033 [-0.042] (0.070) -0.054 [-0.046] (0.034)
roe 0.330 [-0.130] (0.997) 0.349 [-0.123] (1.000) 0.654 [-0.176] (1.000)
ia 0.610 [-0.168] (0.998) 0.274 [-0.283] (0.913) 2.105 [-0.280] (0.978)
qmj 0.724 [-0.249] (0.968) 0.637 [-0.180] (0.997) 1.212 [-0.251] (0.992)
bab 0.028 [-0.039] (0.891) -0.477 [-0.204] (0.000)
gp -0.044 [-0.042] (0.045) 0.700 [-0.249] (0.999) 0.269 [-0.272] (0.958)
cma 0.515 [-0.187] (0.994) -0.039 [-0.306] (0.435) 1.555 [-0.291] (1.000)
rmw 0.160 [-0.094] (0.967) -0.066 [-0.134] (0.128) 0.123 [-0.194] (0.958)
civ -0.241 [-0.124] (0.009) -0.196 [-0.086] (0.002) 0.097 [-0.088] (0.965)

multiple test multiple test multiple test

min [-0.419] (0.000) [-0.406] (0.017) [-0.432] (0.686)
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C Liquidity Adjustment

Stocks may be infrequently traded. As a result, a stock’s contemporaneous exposure
to a risk factor may be insufficient to capture its overall exposure to the risk factor.
We therefore include both contemporaneous factors and lagged factors to adjust for
infrequent trading. In our testing framework, we treat a contemporaneous factor and
its lag as a package. So when we construct the null hypothesis to test the incremental
contribution of a new factor to existing factors, we adjust the new factor to not only
existing contemporaneous factors, but also their lags.

Table C.1 and C.2 show the results under equal weighting and value weighting,
respectively. Compared to Table 3 and 4 in the main paper, under equal weighting, the
evidence for hml is weaker after controlling for lagged factors. Under value weighting,
the results are similar to Table 4.
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Table C.1: Individual Stocks as Test Assets, Equally Weighted Scaled In-
tercepts, Controlling for Lagged Factors

Test results on 14 risk factors using equally weighted individual stocks. (See Table 1 for the definitions of risk factors).
We use individual stocks from CRSP that cover the 1968–2012 period to test 14 risk factors. A stock needs to have
at least 36 monthly observations (either in the original or the bootstrapped sample) to enter our tests. The baseline
model refers to the model that includes the pre-selected risk factors. We focus on the panel regression model described
in Section 2.2. The two metrics (i.e., SImew and SImed

ew ), which measure the difference in equally weighted scaled
mean/median absolute regression intercept, are defined in Section 3.2.

Panel A: Baseline = No factor Panel B: Baseline = mkt

single test single test single test single test

Factor SImew 5th-percentile p-value SImed
ew 5th-percentile p-value SImew 5th-percentile p-value SImed

ew 5th-percentile p-value

mkt -0.190 [-0.124] (0.000) -0.215 [-0.134] (0.001)
smb -0.082 [-0.069] (0.039) -0.114 [-0.92] (0.028) -0.033 [-0.027] (0.041) -0.052 [-0.043] (0.013)
hml 0.107 [-0.030] (0.991) 0.122 [-0.039] (0.980) -0.007 [-0.022] (0.318) -0.036 [-0.028] (0.021)
mom 0.127 [-0.032] (1.000) 0.146 [-0.049] (1.000) 0.086 [-0.007] (1.000) 0.106 [-0.014] (1.000)
skew -0.003 [-0.028] (0.341) -0.001 [-0.040] (0.452) 0.005 [-0.008] (0.385) 0.004 [-0.009] (0.436)
psl 0.024 [-0.019] (0.962) 0.019 [-0.029] (0.860) 0.012 [-0.003] (0.694) 0.012 [-0.011] (0.720)
roe 0.190 [-0.072] (0.979) 0.222 [-0.094] (0.969) 0.146 [-0.019] (0.994) 0.187 [-0.027] (0.988)
ia 0.361 [-0.030] (1.000) 0.394 [-0.038] (0.997) 0.070 [-0.004] (0.988) 0.053 [-0.009] (0.990)
qmj 0.340 [-0.090] (0.991) 0.395 [-0.114] (0.973) 0.142 [-0.023] (0.979) 0.179 [-0.034] (1.000)
bab 0.039 [-0.036] (0.980) 0.006 [-0.056] (0.664) 0.060 [-0.003] (0.972) 0.033 [-0.006] (0.972)
gp 0.022 [-0.013] (0.631) 0.043 [-0.009] (0.871) 0.020 [-0.004] (0.883) 0.021 [-0.008] (0.870)
cma 0.225 [-0.042] (0.996) 0.245 [-0.045] (0.985) 0.012 [-0.008] (0.827) -0.018 [-0.013] (0.017)
rmw 0.126 [-0.029] (0.983) 0.147 [-0.040] (0.989) 0.030 [-0.019] (0.995) 0.027 [-0.028] (0.971)
civ -0.086 [-0.048] (0.003) -0.122 [-0.063] (0.002) 0.003 [-0.016] (0.717) -0.020 [-0.020] (0.054)

multiple test multiple test multiple test multiple test

min [-0.136] (0.001) [-0.154] (0.003) min [-0.032] (0.056) [-0.044] (0.016)

Panel C: Baseline = mkt+smb

single test single test

Factor SImew 5th-percentile p-value SImed
ew 5th-percentile p-value

mkt
smb
hml 0.009 [-0.012] (0.444) -0.017 [-0.019] (0.052)
mom 0.078 [0.000] (1.000) 0.097 [-0.009] (1.000)
skew -0.004 [-0.009] (0.246) 0.001 [-0.010] (0.246)
psl 0.024 [0.003] (0.937) 0.024 [-0.001] (0.911)
roe 0.079 [-0.004] (0.989) 0.078 [-0.008] (0.987)
ia 0.077 [-0.003] (0.971) 0.058 [-0.006] (0.993)
qmj 0.072 [0.000] (1.000) 0.075 [-0.005] (0.995)
bab 0.063 [-0.001] (0.853) 0.034 [-0.006] (0.910)
gp 0.018 [-0.006] (0.978) 0.012 [-0.009] (0.558)
cma 0.031 [-0.006] (0.997) 0.008 [-0.008] (0.406)
rmw 0.010 [-0.013] (0.694) -0.000 [-0.014] (0.327)
civ 0.029 [-0.005] (0.980) 0.023 [-0.008] (0.988)

multiple test multiple test

min [-0.017] (0.781) [-0.021] (0.109)
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Table C.2: Individual Stocks as Test Assets, Value Weighted Scaled Inter-
cepts, Controlling for Lagged Factors

Test results on 14 risk factors using value weighted individual stocks. (See Table 1 for the definitions
of risk factors). We use individual stocks from CRSP that cover the 1968–2012 period to test 14 risk
factors. A stock needs to have at least 36 monthly observations (either in the original or the bootstrapped
sample) to enter our tests. The baseline model refers to the model that includes the pre-selected risk
factors. We focus on the panel regression model described in Section 2.2. The metric (i.e., SIvw), which
measures the difference in value weighted scaled absolute regression intercept, is defined in Section 3.5.2.

Panel A: Baseline = No factor Panel B: Baseline = mkt Panel C: Baseline = mkt+qmj

single test single test single test

Factor SIvw 5th-percentile p-value SIvw 5th-percentile p-value SIvw 5th-percentile p-value

mkt -0.434 [-0.318] (0.000)
smb -0.068 [-0.073] (0.061) 0.002 [-0.062] (0.663) 0.040 [-0.048] (1.000)
hml 0.148 [-0.066] (0.987) -0.030 [-0.049] (0.219) 0.021 [-0.053] (0.991)
mom 0.165 [-0.058] (1.000) 0.142 [-0.020] (0.999) 0.150 [-0.025] (0.968)
skew -0.021 [-0.040] (0.211) -0.032 [-0.044] (0.117) -0.005 [-0.018] (0.342)
psl 0.035 [-0.026] (0.939) 0.029 [-0.016] (0.993) 0.031 [-0.022] (0.985)
roe 0.112 [-0.066] (0.991) -0.085 [-0.054] (0.002) 0.082 [-0.020] (1.000)
ia 0.453 [-0.076] (0.991) -0.012 [-0.051] (0.510) 0.082 [-0.043] (0.990)
qmj 0.332 [-0.133] (0.983) -0.134 [-0.063] (0.003)
bab -0.035 [-0.045] (0.107) -0.052 [-0.045] (0.041) 0.050 [-0.034] (0.983)
gp -0.114 [-0.052] (0.006) -0.057 [-0.041] (0.017) 0.027 [-0.040] (0.981)
cma 0.345 [-0.100] (0.966) -0.028 [-0.042] (0.142) 0.007 [-0.053] (0.963)
rmw 0.055 [-0.024] (0.983) -0.137 [-0.068] (0.008) 0.014 [-0.033] (0.941)
civ -0.100 [-0.067] (0.018) 0.043 [-0.024] (1.000) 0.078 [-0.017] (0.993)

multiple test multiple test multiple test

min [-0.318] (0.002) [-0.078] (0.006) [-0.062] (0.971)
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D FAQ

• Isn’t weighting by market cap just another way of creating size portfolios? (Sec-
tion 2)

In our paper, value weighting allows us to take into account the differential im-
pact of a factor across size groups. It could be the significance (e.g., t-statistic)
of the factor across size groups. This is different from the return differential
across size groups that are caused by the size effect.

16


