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GL fundamental-to-price measure decomposition

1 GL motivate their calculation of the “priced” book-to-price
factor using a book-to-market ratio decomposition used in
Daniel and Titman (2006, DT), and elsewhere:

bmt ≡ log
(

BEt

MEt

)
= bmt−τ + log

(
BEt

BEt−τ

)
− log

(
MEt

MEt−τ

)
2 The three components are:

The log-BM ratio τ periods ago: bmt−τ ,
The log-change in book-value: log (BEt/BEt−τ ),
The log-change in the firm size: log (MEt/MEt−τ ).
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GL fundamental-to-price measure decomposition

1 One can further break down the changes in log BE and ME
into the sum of each years’ changes:

bmt ≡ log
(

BEt

MEt

)
= bmt−τ+ log

(
BEt

BEt−τ

)
︸ ︷︷ ︸
=

τ−1∑
s=0

dbet−s

− log
(

MEt

MEt−τ

)
︸ ︷︷ ︸
=

τ−1∑
s=0

dmet−s

2 GL argue that bmt will only be an optimal forecast of the
cross-section of returns if, in projecting future returns onto
the 3 components, the projection coefficients are equal.

However, it is possible that the “components” of
book-to-market forecast future returns differently
This would mean that B/M could be improved by
re-weighting the different components.
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Beating size and book-to-market – Table 2
Fama-MacBeth Regressions of returns on ...

Table 2: Average returns, the book-to-market ratio, firm size, and changes in the market value of equity

This table shows average Fama-MacBeth regression slopes and their t-values from cross-sectional regressions to predict monthly
returns. The regressions, estimated monthly using data from July 1963 through December 2012, include the following variables:
prior one-month returns, r1,1

j,t ; prior one-year returns skipping a month, r2,12
j,t ; the natural logarithm of the market value of equity,

met; the natural logarithm of the book-to-market ratio, bmt; the change in the log market value of equity over fiscal year t � s,
dmet�s; the log-change in the percentile rank in the firm size distribution between initiation of coverage on CRSP and time t,
rank chgt = ln (me rankt/me rank0). Regression (7) adds one-year changes in the market value of equity up to year t � 10. Because
we only require firms to have existed for up to five years, some firms do not have changes in market value of equity beyond
year t� 5. For these firms we set the change in the market value of equity equal to that month’s cross-sectional mean computed
over firms with non-missing values.

Model
Regressor (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

r1,1
t �5.91 �6.01 �6.12 �6.18 �6.24 �6.27 �6.39 �6.17 �6.10 �5.77

(�14.88) (�15.30) (�15.73) (�15.94) (�16.09) (�16.22) (�16.65) (�16.08) (�16.02) (�14.68)

r2,12
t 0.64 0.64 0.62 0.61 0.58 0.57 0.54 0.65 0.68 0.74

(3.62) (3.72) (3.57) (3.54) (3.40) (3.35) (3.20) (3.87) (4.04) (4.26)
met �0.10 �0.10 �0.10 �0.09 �0.09 �0.09 �0.08 �0.05 �0.02

(�2.84) (�2.83) (�2.77) (�2.78) (�2.75) (�2.69) (�2.37) (�1.70) (�0.58)
bmt 0.27 0.19 0.14 0.11 0.10 0.07 0.07 0.07 0.08

(4.56) (3.25) (2.36) (1.94) (1.64) (1.25) (1.23) (1.27) (1.40)
dmet 0.24 0.27 0.30 0.32 0.33 0.36 �0.25 �0.23 �0.28

(2.58) (2.74) (3.06) (3.27) (3.39) (3.64) (�2.68) (�2.43) (�2.93)
dmet�1 0.25 0.25 0.28 0.31 0.33 �0.22 �0.20 �0.24

(3.04) (3.03) (3.30) (3.58) (3.90) (�2.64) (�2.40) (�2.80)
dmet�2 0.25 0.27 0.29 0.29 �0.21 �0.19 �0.24

(3.87) (4.02) (4.39) (4.34) (�3.24) (�3.02) (�3.12)
dmet�3 0.24 0.25 0.26 �0.18 �0.17 �0.24

(3.80) (3.94) (4.02) (�2.86) (�2.75) (�3.36)
dmet�4 0.21 0.23 �0.13 �0.12 �0.17

(3.83) (4.20) (�2.50) (�2.22) (�2.68)
Older dmes

Yes
rank chgt �0.30 �0.34 �0.37

(�6.61) (�6.37) (�5.77)
rank chg2

t 0.20 0.23
(6.55) (6.47)

Avg. R2 4.21% 4.53% 4.84% 5.02% 5.18% 5.29% 5.67% 5.45% 5.62% 4.60%
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Key Findings

For forecasting future returns, GL improve on
book-to-market (and size)

They a “reweighted” BM ratio – b̂mt – “beats” bmt in
Fama-MacBeth regressions, and in sorted portfolio tests.

b̂mt is a projection of bmt on the last 4 years of dmet−s, their
size rank change variable, and rank chg2

t

b̂mt =
4∑

s=0

γ̂sdmet−s + γ̂5 · rank chgt + γ̂6 · rank chg2
t

where the coefficients γ̂i are from the FM return forecasting
regressions.

m̂et is calculated using the same regressors.
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Key Findings (2)

GL find that these “fixed” b̂mt and m̂et factors better
explain size and value sorted portfolios.
They “explain” the profitability anomaly of Novy-Marx
(2012)
With the “fixed” FF3 benchmark, there is evidence that a
substantial fraction of mutual-funds outperform, net of fees
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Spanning the MVE Portfolio
Specification of BM-Decompostion

Is the MVE portfolio in span of Mkt, HML & SMB?

Below are the realized Sharpe-ratios of the ex-post
tangency portfolios based on trading in:

The three Fama and French (1993) portfolios (Mkt, SMB,
HML)
Carhart (1997) price momentum portfolio UMD.
Daniel-Titman (2006a) issuance (ISU) and accrual (ACR)
portfolios

All strategies are value-weighted and rebalanced annually.

Portfolio Weights (%) Ex-Post
Mkt SMB HML UMD ISU ACR Sharpe ratio

100.00 − − − − − 0.31
75.07 24.93 − − − − 0.32
28.19 14.63 57.18 − − − 0.80
21.13 10.16 41.92 26.79 − − 1.18
18.82 15.33 13.87 9.55 42.44 − 1.55
17.35 14.47 12.32 8.18 36.65 11.04 1.60
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Specification of BM-Decompostion

The BM decomposition is Arbitrary

1 GL motivate their calculation of the book-return using a
book-to-market ratio decomposition:

bmi,t ≡ log
(

BEi,t

MEi,t

)
= bmi,t−τ+log

(
BEi,t

BEi,t−τ

)
−log

(
MEi,t

MEi,t−τ

)
2 However, this decomposition is arbitrary. We could also

use book- and market-value per share:

bmi,t = bmi,t−τ + log
(

Bi,t

Bi,t−τ

)
− log

(
Pi,t

Pi,t−τ

)
3 and, for that matter, we can add any constant ni,t to both

the changes in book and market:

bmi,t = bmi,t−τ+
[
log
(

BEi,t

BEi,t−τ

)
+ ni,t

]
−
[
log
(

MEi,t

MEi,t−τ

)
+ ni,t

]
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Spanning the MVE Portfolio
Specification of BM-Decompostion

Why dme?

Intuitively, b̂mt (and m̂et ) probably better “explain” different
sets of portfolio returns becuase the come closer to
spanning the MVE portfolios.
This begs the question of why b̂mt should be better than
bm.
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Why dme?

One would think that dmet would be a lot like log returns.
It isn’t.

the difference between dme and log returns ri,t is share
issuance (Daniel and Titman 2006):

τ−1∑
s=0

dmei,t−s = ri(t − τ, t) + ιi(t − τ, t)
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Fig 1 – Historgram of differences in fund t(α)s

Raw FF3 factor model vs. “fixed” FF3 factor model.
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Figure 1: Histogram of di↵erences in funds’ t(↵)s estimated using a three-factor model
and a three-factor model augmented with control factors. This figure plots the distribution
of fund-specific di↵erences in t(↵)s estimated using the standard three-factor model and a three-factor
model augmented with two control factors based on the unpriced parts of firm size and book-to-market
ratios. We estimate these models using monthly returns for U.S. equity mutual funds obtained from
a merged-and-reconciled CRSP/Morningstar database. We restrict our sample to funds that start in
or after 1984 and before 2007, and require a minimum of eight months. Funds enter our sample after
their assets under management reach a minimum of $5 million in December 2000 dollars. The sample
consists of 2,350 funds.

are very noisy, funds can have high or low alphas (or t(↵)s) just by luck. The empirical di�culty then

is disentangling luck from skill. Fama and French assess skill using the following procedure:

1. Estimate each fund’s alpha using all available data;

2. Set funds’ full-sample alphas to zero by subtracting estimated alphas from monthly funds returns;

3. Resample months from the panel with replacement to preserve the covariance structure of fund

returns and factors.
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Figure 2 – Luck vs. Skill
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Figure 2: Fama and French (2010) luck-versus-skill analysis of mutual fund returns. We
estimate alphas from the traditional three-factor model (solid line), this model augmented with just
the book-to-market ratio control factor (dotted line), and this model augmented with both the book-
to-market ratio and firm size control factors (dashed line). We record the actual distributions of t(↵)s
from these models and then subtract estimated alphas from monthly fund returns. We then resample
months 10,000 times. In each simulation we re-estimate the alphas, construct the t(↵) distribution,
and compare the percentiles of each simulated distribution against the actual t(↵) distribution. y-axis
reports the fraction of simulations in which the percentile indicated on the x-axis is lower than the
actual percentile. We estimate the models using monthly returns for actively managed U.S. equity
mutual funds obtained from a merged-and-reconciled CRSP/Morningstar database. We restrict our
sample to funds that start in or after 1984 and before 2007, and require a minimum of eight months
of data. Funds enter our sample after their assets under management reach a minimum of $5 million
in December 2000 dollars. The sample consists of 2,350 funds.

where this fraction increases above one-half. That is, similar to Fama and French (2010), only 4%

fund managers have higher t(↵)s than what we would expect to observe if all alphas were due to luck

alone. This is the estimated fraction of managers who can consistently deliver performance that covers

their expenses under the three-factor model.
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Mutual Fund Performance

Figure 1 suggest that the post-expense αs of the average
fund increase when the “fixed” factor model is used.
This seems odd, as Fama and French (2010) show that the
time series of returns for average fund is very, very close to
the market minus fees/expenses.

This seems like it has to imply the the average fund’s
loading on any factor other than the market must be very
close to zero
Thus, the average alpha shouldn’t be affected by an
improvement of the efficiency of the factors.

This is perhaps worth digging into a bit more.

Kent Daniel – Columbia GSB Confounded Factors – 2014 AFA Meetings



Introduction
Interpretatation of Findings
Mutual Fund Performance

Conclusions

Conclusions

It is reasonable that constructing a set of factors that come
closer to spanning the MVE portfolio will better explain
individual asset and portfolio returns.
If the only goal is increasing the Sharpe-Ratio of the
“factor,” you can almost certainly do better than just linear
combinations of dmet−s.

Clearly, given complete freedom in the specification of the
decomposition, you can really “improve” on the simple
book-to-price ratio.

However, the end goal of this line of research is to
understand the economic mechansims that cause these
premia to arise.
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