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ABSTRACT

This paper examines the predictability of implied required rate of return (Ro;) of individual stock in the cross-section of
stock returns. The required rate of return of each stock is implied using its corresponding stock options and used in es-
timating the fundamental value of stock. The study finds that stocks with low price to fundamental value have higher
future returns. The inferred Ro; is compared with other required rate of return derived by CAPM and Fama-French three
factor model in return prediction and trading. The findings indicate that the proposed model outperforms the other two
models. The forward looking Re; provides a superior estimation of fundamental value than the other two back-looking
models and is better able to predict future returns. The empirical results also evidence that the proposed model provides
accurate trading signals compared with the other valuation models as well as value benchmarks like price to earnings

and dividend yield ratios.
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1. Introduction

It has been documented that the implied volatility of
stock exhibits predictability of stock returns. Bali and
Hovakimian [1] examines if the difference of realized
and implied volatility of firms can forecast the cross-
section of future stock return. They indicate a significant
negative association between volatility spread and ex-
pected return. Bali and Hovakimian [1] also identify that
the difference of call-put implied volatility can predict
the future return. Extensive studies have been made in
investigating relation of volatility and future return. Ang
et al. [2] show that the idiosyncratic volatility relative to
Fama and French [3] model of individual stock is nega-
tively associated with its future return. But the study
generally uses the historical stock price volatility to de-
velop expectation of future return. Similarly, Bali and
Cakici [4] employ 60 months of stock returns observa-
tions to develop one-month ahead future volatility. Bali
and Hovakimian [1] further examine the relation between
the expected future volatility proxied by implied volatil-
ity and cross section of expected return. In contrast to
these studies, I contribute to the literature by examining
the market expectation of the required rate of return of
individual stock and investigate if the rate of return im-
plied by stock options exhibits predictability of the cross
section of expected return.

I derive the option implied rate of return, as in Camara,
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et al. [5] using reported call and put option prices of
component stocks in Dow Jones Industrial Average In-
dex. Camara, et al. [5] indicate that the option-implied
rates are stable and appropriate for capital budgeting.
Then, the intrinsic value of each stock is estimated under
the framework of fundamental analysis. The Rqy; is used
to discount the future payoff. Previous studies have
documented that the option prices reflect the market’s
expectations; the Ro; implied by the options is thus for-
ward looking and should provide accurate estimation of
the fundamental value than those estimates using back-
ward-looking required rate of return computed using
historical data.

The three years analysts’ forecasts of the earnings and
dividends per share obtained from I/B/E/S for estimating
residual incomes are discounted back using the computed
Ror to determine the fundamental value. Then, the price
to fundamental value ratio (PFV) is computed for each
stock. The securities prices diverge from their intrinsic
values due to the existence of information asymmetry
and market inefficiency. As the overreacted security prices
would eventually gravitate back to its intrinsic value ac-
cording to fundamental analysis, this timing varying PFV
can act as a benchmark to determine the individual over-
priced and underpriced securities. This paper provides
empirical evidence that the PVF estimated using option-
implied rate of return exhibits superior predictive power
of future stock return.

JMF



270 S.Y.M. ZE-TO

Price multiples such as the price-to-earnings ratio and
market to book value are widely used by practitioners to
form contrarian portfolios for exploiting abnormal re-
turns, as researched by Dissanaike and Lim [6]. There are
other researchers who have validated the predictability of
these fundamental variables, which include the price to
cash flow ratio and the price to dividend ratio by Keppler
[7,8] as well as the price to earnings and price to book
ratios by Asness, et al. [9]. This paper aims to present a
new price to fundamental value that can better capture
market expectation to exploit future returns.

Researchers have proposed different models for esti-
mating the required rate of return for stock valuation
and capital budgeting. The Capital Asset Pricing Model
(CAPM) of Sharpe and the three-factor model of Fama
and French [3] are popular methods for estimating the
rate of return. Lee, Myers and Swaminathan [10] adopted
the CAPM model in estimating the COE as the sum of a
time-varying risk-free rate and the corresponding market
risk premium. They claim that the conditional discount
rate outperforms the unconditional one.

Pastor and Stambaugh [11] also provide a framework
for estimating the required return implied by factor-based
pricing models in a Bayesian approach. The methodol-
ogy enables the rate of return to adjust according to the
pricing model and the stock’s historical average return.
Nekrasov and Shroff [12] derived a framework that in-
corporates the covariance of return on equity with market
factors into the residual income-valuation model. This
arrangement enables the required rate of return to capture
economic fundamental-based risk adjustment in the valu-
ation. The revised model has been shown to perform bet-
ter in producing smaller price deviations compared with
models based on CAPM and the Fama-French three-fac-
tor model. However, the major problem of modes using
CAPM or the Fama-French three-factor model is that
they rely on historical records and are backward looking.

This paper develops a new price to fundamental value
to predict the cross section of future stock return. The
intrinsic value of individual stock is estimated using a
required rate of return implied by its corresponding stock
options. The results indicate that new price to fundamen-
tal value ratio gives outstanding performance in return
predictability. The forward-looking information incorpo-
rated into the Ro; helps giving a more reasonable and
accurate estimation of the fundamental value of the secu-
rity.

The paper also provides evidence that a significant
positive return by sorting portfolio using the proposed
price to fundamental value ratio. A trading strategy is
designed using the price to intrinsic value ratio as a vari-
able to rank the stocks into five portfolios. A zero in-
vestment of buying the lowest sorted portfolio and sell-
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ing the highest sorted portfolio is devised. The perform-
ance of the proposed PFV ratio is compared with other
fundamental variables such as PE, PB and PD ratios.

The paper is organized as follows. Section 2 discusses
the data and methodology. Section 3 presents the em-
pirical findings and analyzes the results. Section 4 con-
cludes the paper.

2. Data and M ethodology

This paper collects data from three sources. First, the
component stocks of the Dow Jones Industrial Average
are used by the study. Financial statement data and stock
return data are collected on a monthly basis from the
dataset of Datastream. This paper examines monthly re-
turn from January 1998 to December 2008. Additionally,
the factors of the three factor model of Fama/French [3]
are obtained from Kenneth French’s data library web site.
Second, the analysts’ forecasts of the earnings and divi-
dends per share for the following five years were ob-
tained from I/B/E/S for estimating residual incomes.

Third, to estimate the option-implied Rq;, the paper
collects the volatility surface of stock options on a
monthly basis of the component stocks of DJIA from the
OptionMetrics. For each month, the paper collects 7 to
13 call options with different strike prices for each com-
ponent stock with a maturity of 1 year for the Ro; estima-
tion.

The paper estimates the option implied rate of return
by following the methodology of Cémara et al. [5]. As-
sume that there is a representative agent with the mar-
ginal utility function of aggregate wealth W expressed
as:

U'(W,) =Wy +b (1)

where Wr> 0, a and b preference parameters with a < 0
and b > 0. The pricing kernel is then expressed as

A+0)

¥(0,)= 2

2
A+©] exp[5y®T+(52 —5)029T]

where @y is aggregate wealth and follows a lognormal
distribution as

0, ~H(ln®0 +(,u® —%O‘éjT,O‘éTj,

and there is a representative agent with the marginal util-
ity function expressed as

Q(0,)=07+1,

where J and 4 are the preference values. The representa-
tive agent is risk averse. The pricing kernel is positive
and has a displaced lognormal distribution with expecta-
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tion E[W¥(®,)]=1. Stock price in a representative
agent economy takes the form of

P=¢""E"[¥(0,)P] 3)

where P, ~H(ln(}5)+(r0, _%GZJT’GZTJ under the

actual probability measure ®. P, under the equivalent
probability measure A is expressed as

—e T

B =¢""E'P] 4)

with the density function in the form of

F*(7)

= wf(PT;ln(E))+r01T—%O'2T, azrj

+(1—w)f(PT;ln(PO)+(r0,T+5,00'90)T—%GZT,0'2T)

(%)
The density function varies with the preference pa-
rameters. By using the equilibrium relation of

e—)j/-T |:WerUIT + (1 _ W) e(r()] +5p0'@o-)T:| -1 (6)

The call and put option prices can be expressed as fol-
lows:

C=c¢""w[ R N(d)-KN(d,)]

+e " (1 - W){Po [MJN(d3)_KN(d4 )}

I-w
)
Pu
=e " w[KN(-d,)- R N(~d,)]

o (l_w){KN(_d4)_,%(f>r’T——We"”TJxN(_d3 )1

I-w
®)

where
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J K I-w 2

4 o \/T >
where C and Pu represent the call and put option prices,
respectively. Py is the stock price. r, and w are the
risk-free rate and the preference function. ro; and o are
the option implied required rate of return and the stock
volatility, respectively. N(*) stands for the cumulative
distribution function of the standard normal, K is the
strike price, T is the maturity date of the options. By us-
ing the data of Pyr,, K and T, the rate of return, o and w
are solved by minimizing the sum of the square of the
differences between the market option prices and the
model option prices.

Then, the required rate of return in equation is applied
in discounting the future payoff in the residual income
valuation model. The fundamental value of the security is
expressed as the sum of the current book value and the
infinite sum of the present value of expected residual
income:

V =B +§:Et [FEPSt+i _rOIBt+i—1]
' ' i=1 (l+r01 )i

where B, is the book value of equity at time ¢, FEPS,,; is
the forecasted earnings per share for time ¢ + i. The re-
sidual income model for the stock valuation is easy to
implement and the required forecasted earnings from
analysts are readily available in the market.

To facilitate the implementation, Equation (9) is sim-
plified into a finite series. The equation is reduced to the
following form:

&)

FEPS,..—1,B,.,
V=B +Y o iRy (10)

i=1 (l +7 )
where B, =B,  +FEPS,, —FDPS,, . The FDPS,,

represents the forecasted dividend per share for ¢ + i. TV
is calculated by assuming the residual income as a per-
petuity after three years and is expressed as

FEPS, ; -1;B,,
:—2
(l + 7y ) g

For each month, the parameters are estimated by
minimizing the sum of squared differences between the
model and market option prices of all of the component
stocks at various strike prices with equal times to matur-
ity in the following form:

MSE = ii[c (x,)-¢ (K,.|w,rEJ_,(fi)]2 (12)

where N represents the total number of stocks in the
study, and Q; stands for total number of strike prices

v (11)
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available for stock i. ¢; and C; are the market and model
option price of stock i at a strike price of K. A total of 30
sets of fundamental values are then computed for each
month. The procedure is repeated for the entire sample
period.

3. Empirical Resultsand Analysis
3.1. Descriptive Statistics

Table 1 presents the summary statistics on the average
returns of the 30 component stocks of the Dow Jones
Industrial Average and the forecasting variables as well

S.Y.M. ZE-TO

as the Pearson correlations of selected variables. The
sample comprises firm-month observations from January
1999 to December 2008.

Panel A reports the mean excess returns, standard de-
viations of portfolio formed by the component stocks.
The monthly excess returns are calculated as the average
monthly return after deducting the risk free rate for the
N-months-ahead return, where N stands for a duration of
1,3, 6,9, 12 or 18 months. The average monthly excess
return in the sample period is 0.29% for a one month
holding period. The median value is 0.35% with a
maximum of 27.60% and a minimum of —26.37%. The

Table 1. Descriptive statistics and pear son correlation for monthly excessreturns.

Panel A: Monthly Return

Period (M) Mean Median Max. Min. Std Dev. Skew. Kurt.
1 0.29% 0.35% 27.60% —26.37% 0.08 —0.01 1.63
3 0.09% 0.02% 14.78% —13.43% 0.047 0.04 1.56
6 0.08% 0.13% 9.21% -8.27% 0.031 —0.01 1.09
9 0.10% 0.11% 7.40% =5.93% 0.025 0.13 0.63
12 0.11% 0.12% 6.11% —4.50% 0.021 0.21 0.28
18 0.10% 0.10% 4.33% —3.06% 0.016 0.19 —0.02
Panel B: Forecasting Variables
Factor Mean Median Max. Min. Std Dev. Skew. Kurt.
PV _Ro 1.6 1.3 4.7 0.59 0.87 1.5 5.55
PE 313 17.9 514.7 -35.3 84.9 0.7 421
PB 4.36 3.9 9.6 0.40 2.2 0.6 0.31
PD 70.2 62.9 166.4 22.6 34.8 0.6 0.65
Panel C: Correlation among Forecasting Variables
Factor PV_Ro; PE PB PD
PV R 1
PE 0.180 1
PB 0.588 0.255 1
PD 0.354 0.225 0.702 1
Panel D: Autocorrelation
At a lag of period (M) PV_Rg PE PB PD
1 0.849 0.869 0.938 0.929
3 0.713 0.627 0.845 0.830
6 0.575 0.429 0.718 0.721
9 0.462 0.272 0.608 0.629
12 0.387 0.183 0.534 0.547
18 0.344 0.132 0.473 0.465
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average excess return for one month investment horizon
is higher than others, but it also has higher values of
standard deviation and kurtosis as expected. Panel B of
Table 1 presents the descriptive statistics of the options’
implied rate of return and other price multiples. They are
the price to earnings ratio (PE), the price to book value
ratio (PB) and the price to dividend ratio (PD). Panel C
shows the correlations among these forecasting variables.

Panel D shows that the autocorrelations of the price
multiples were relatively high. The level of autocorrela-
tion at a lag of one month for the price multiples ranges
from 0.869 (PE) to 0.938 (PB) but was only 0.849 for
PV _Rgy. These traditional price multiples have a longer
mean reversion compared to the PV_Rg, whose intrinsic
value is option implied. Except for the PE ratio, I find
similar patterns for the autocorrelation values at longer
lags. PV_Rg; shows faster mean reversion and was more
responsive.

3.2. Return Predictability

The predictability of various ratios for future returns is
examined in this section. The regression considered is in
the form of

Roy=a+PZ +e.y, (13)

where R,., stands for the monthly return at time ¢ for M
months ahead. The regression is run for different dura-
tions: M =1, 3,6,9, 12 and 18. To derive the conclusion
of the overall predictability of the forecasting variable,
the paper computes the average regression coefficients of
the various M proposed by Richardson and Stock [13]. Z,
is the assigned forecasting variable. The forecasting vari-
ables under study are the PV_Rg,, PE, PB and PD ratios.

When the price is less than the fundamental value, the
price will eventually revert and lead to positive future
return. Therefore, the relationship between the P/V ratios
and the future return is expected to be negative. Table 2
shows the results of the predictability of the P/V ratio by
conducting univariate regression on different horizons.
All the P/V ratios exhibit a negative association with the
future returns. The average slope coefficients of PV_Rg;
are negative and significant at the 1% level. This result
indicates the return predictability of PV_Rg.

3.3. Cross Section of Stock Return and P/V
Ratios

In this section, the paper designs a trading strategy for
capturing cross sectional excess returns based on the
forecasting power of the P/V ratios. The component
stocks are ranked based on the adjusted P/V ratios for
each month. The paper proposes two adjusted P/V ratios.
The first ratio is estimated by dividing the P/V ratio at
time ¢ by its average P/V ratio over the last 12 months.
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Table 2. Predictability regressions of forecasting variables.

Panel A: PV_Rg,

Period (M) PV_Ro; t-stat Intercept () t-stat

1 —0.059 —8.050 0.083 8.622

3 —0.131 —9.150 0.187 9.675

6 —0.161 —8.050 0.234 8.385

9 —0.200 —6.597 0.284 6.972

12 —0.202 —5.631 0.289 6.011

18 -0.174 —4.798 0.252 4.659

Avg —0.155 —7.046 0.222 7.387
Panel B: PE

Period (M) PE t-stat Intercept (a) t-stat

1 —0.005 —9.840 0.114 9.534

3 —0.011 -9.901 0.250 9.865

6 —0.018 —8.163 0.266 8.038

9 —0.017 —7.565 0.396 7.710

12 —0.018 —6.643 0.414 6.779

18 —0.017 —4.830 0.408 5.144

Avg —0.014 —7.824 0.308 7.845
Panel C: PD

Period (M) PD t-stat Intercept (a) t-stat

1 -0.004  -13.179 0.185 13.504

3 —0.008  —13.351 0.399 13.801

6 -0.010  -12.577 0.515 12.942

9 -0.013  —11.725 0.615 11.935

12 -0.014 -10.471 0.662 10.637

18 -0.016  —10.143 0.744 10.250

Avg —0.011 —11.908 0.520 12.178
Panel D: PB

Period (M) PB t-stat Intercept () t-stat

1 -0.056  —13.179 0.183 14.527

3 -0.129  —-13.604 0.423 15.466

6 —0.186  —13.994 0.601 15.802

9 -0.226  —13.108 0.715 14.733

12 -0.243  -12.418 0.762 13.731

18 -0.262  —11.833 0.807 11.937

Avg —0.184  —13.023 0.582 14.366
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The arrangement normalizes the 30 ratios and facilitates
comparison. The second ratio is same as the first one,
except [ use 24 months for calculating the average value.
To facilitate the comparison with the traditional price
multiples, I apply the same methods to the PE, PB and
PD ratios for ranking the portfolios.

At month ¢, the stocks are sorted into quintile portfo-
lios by the adjusted ratios. Based on the findings of pre-
vious regression, I expect the lowest (highest) ranked
portfolio to be underpriced (overpriced). That will lead to
higher (lower) future returns. The paper tries to exploit
the excess return by buying the portfolio in the lowest
quintile and selling the one in the highest quintile. The
portfolio will be held for a horizon from 1 month to 18
months.

Tables 3-6 summarize the performance of the trading
strategy using various PV ratios. Table 3 presents the
monthly profit for portfolios sorted by the 12 month av-
erage PV ratios. Panels A, B, C and D of Table 3 present
the performance of the PV_Rg;, PE, PB and PD ratios.
The rows “Rror”, “Rrpe” “Rrpg” and “Rypp”” stand for the
arbitrage profits generated by taking a short position in
Low 1 portfolio and a long position in High 5 portfolio
ranked by PV_Rg,, PE, PB and PD ratios. The results in
panel A indicate that PV_Rg; produces significantly
positive arbitrage profits across the six horizons with an
average return of 0.60%. In addition, when comparing
the trading performance across the horizons, the trading
performances using PV_Rgy ratio over shorter horizons
are generally better. Panel A of Table 3 indicates that
arbitrage returns for the 1-month and 18-month invest-
ment horizons are from 0.92% and 0.38% respectively,
for the 18-month horizon. The findings are significant at
the 1% level, suggesting that the PV_Rg; exhibits good
forecasting power in short holding period return.

I apply the same trading rules on the price multiples,
which are used as proxies for indicating the overpricing
and underpricing of stocks. Panels B, C and D summa-
rize the performance of the three price multiples. The PE,
PB and PD ratios create arbitrage returns of 0.41%,
0.64% and 0.36%. However, when these returns are
compared with the performance of PV_Rg, only the
trading strategy using PB-sorted portfolios could com-
pete. PV_Rg; outperforms the PE and PD ratios in the
trading by 0.19% and 0.24%, respectively. These find-
ings are consistent with previous studies, such as that by
Fama and French [14], which state that the significance
of stock return predictive power of the price to earnings
ratio disappears when the market price to book value
ratio is considered. This study shows that the price to
book ratio is superior to the price earnings ratio in terms
of stock return predictability.

Table 4 illustrates the trading performances of the PV
ratios when the portfolios are sorted with adjusted ratios
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that are calculated with an average value of a 24-month
horizon. Panel A shows that the portfolio ranked by the
PV R adjusted ratio with longer average generates
higher excess returns. The average monthly excess return
of the six types of horizon is 0.66% for the ratio using the
24-month average compared with the corresponding re-
turn of 0.60% for the ratio using the 12-month average.

The results of the PE, PB and PD ratios are summa-
rized in panels B, C and D of Table 4. The general pat-
tern is similar to that in Table 3. PV_R still outper-
forms the PE and PD ratios in the trading strategy by
23% and 30% respectively. The gaps are slightly in-
creased using longer term averaged ratios.

I repeat the methodology to examine the trading per-
formances when sorting excess return which is calculated
by subtracting monthly return by the risk free rate. Ta-
bles 5 and 6 summarize the trading results. The findings
for the P/V ratios are similar to those in Tables 3 and 4.
However, the arbitrage profits for the P/V ratio and price
multiples are lower. Using the 12-month average, PV_Rg;
outperforms all the price multiples (with arbitrage returns
exceeding the three price multiples by 17% (PE), 2% (PB)
and 49% (PD)). In addition, the arbitrage return for one
month horizon for PV_Rg; sorted portfolios is higher
than the other five horizons, suggesting stronger predic-
tive power in shorter horizon. This finding using a 24-
month average is similar to that using 12-month average
except that the PV_Rgy; only outperforms PE and PD ra-
tios.

By comparing the performance of the PV_Rg ratio
with the traditional price multiples from the study of
trading performances in Tables 3-6, one can see that the
use of option implied cost of equity capital in the estima-
tion of fundamental value improves the predictability of
future returns and generates higher trading profits. The
result indicates that, the incorporation of this option-im-
plied COE into the equity valuation further improves the
predictability of future returns, in particular the return in
short investment horizon.

4. Conclusions

This paper contributes to the literature in two respects.
First, a new approach is derived to estimate the funda-
mental value of stocks using option-implied required rate
of return. Traditionally, the cost of equity capital used in
the stock valuation is developed based on CAPM. How-
ever, this cost of equity capital derived by using histori-
cal data is backward looking. As indicated in the existing
literature, market stock option prices reflect market ex-
pectations and help predict the future volatility of equity.
This paper explores the possibility of enhancing the ac-
curacy of valuation using this option implied rate in stock
valuation. It is assumed that the superior estimation of
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Table 3. Monthly return for portfolio based on PV ratio derived using 12 months aver age.
Panel A: PV_Rg;
Q. Ret IM Ret 3M Ret 6M Ret OM Ret 12M Ret 18M Avg.
L1 0.87% 0.47% 0.35% 0.32% 0.32% 0.25% 0.43%
1.48 1.49 1.79 1.84 2.08 2.13
3 0.19% 0.09% 0.17% 0.18% 0.19% 0.22% 0.17%
0.44 0.36 0.88 1.07 1.37 1.86
HS —0.06% —0.20% —0.24% —-0.20% —-0.20% —0.13% —0.17%
(0.12) 0.72) (1.26) (1.34) (1.56) 1.21)
Rror=L1-HS5 0.92% 0.67% 0.59% 0.52% 0.52% 0.38% 0.60%
232 2.74 4.43 4.55 5.02 4.47
Panel B: PE
Q. Ret IM Ret 3M Ret 6M Ret OM Ret 12M Ret 18M Avg.
L1 0.75% 0.34% 0.32% 0.25% 0.19% 0.22% 0.34%
1.22 0.98 1.57 1.35 1.17 1.81
3 0.12% 0.01% —-0.02% —0.03% 0.02% 0.03% 0.02%
0.25 0.03 (0.09) (0.204) 0.13 0.32
H5 —0.11% —0.15% —0.10% 0.00% —0.01% —-0.02% —0.07%
0.21) (0.48) (0.42) (0.01) (0.095) 0.13)
Rpe=L 1 -HS5 0.86% 0.49% 0.42% 0.25% 0.20% 0.23% 0.41%
1.80 2.06 2.34 1.48 1.40 2.32
Rpe - Rror —0.06% —0.19% —0.17% -0.26% -0.32% —0.15% —0.19%
Panel C: PB
Q. Ret IM Ret 3M Ret 6M Ret 9OM Ret 12M Ret 18M Avg.
L1 0.96% 0.56% 0.41% 0.46% 0.45% 0.36% 0.53%
1.38 1.38 1.71 2.18 2.55 2.75
3 -0.31% —0.19% 0.01% 0.00% 0.00% 0.02% —0.08%
(0.62) (0.69) 0.07 0.03 0.026 0.22
H5 —0.06% —0.03% —0.16% —0.16% —-0.14% —0.10% —0.11%
(0.12) (0.10) (0.820) (0.98) (1.01) (0.93)
Rpg=L 1 —H5 1.02% 0.59% 0.57% 0.62% 0.60% 0.46% 0.64%
1.68 1.85 3.19 3.87 4.09 4.32
Rps - Rror 0.10% —0.08% —0.02% 0.10% 0.08% 0.08% 0.04%
Panel D: PD
Q. Ret IM Ret 3M Ret 6M Ret 9M Ret 12M Ret 18M Avg.
L1 0.97% 0.53% 0.33% 0.31% 0.32% 0.23% 0.45%
1.45 1.41 1.31 1.49 1.81 1.884
3 —0.09% -0.22% —0.04% 0.02% 0.07% 0.11% —-0.02%
(0.19) (0.75) (0.23) 0.12 0.55 1.100
HS —0.02% 0.11% 0.18% 0.15% 0.13% —0.01% 0.09%
(0.03) 0.35 0.84 0.77 0.763 (0.08)
Rpp=L1-HS 0.99% 0.43% 0.15% 0.16% 0.19% 0.24% 0.36%
1.83 1.46 0.74 0.89 1.21 1.875
Rep - Rror 0.06% -0.25% —0.44% —0.35% —0.32% —0.14% —0.24%
Copyright © 2012 SciRes. JMF
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Table 4. Monthly return for portfolio based on PV ratio derived using 24 months Avg.

Panel A: PV_Ro;

Q. Ret IM Ret 3M Ret 6M Ret 9M Ret 12M Ret 18M Avg.
L1 1.06% 0.58% 0.51% 0.44% 0.46% 0.37% 0.57%
1.92 1.94 2.75 2.69 3.25 3.41
3 0.34% 0.07% 0.08% 0.10% 0.17% 0.11% 0.14%
0.60 0.23 0.38 0.60 1.18 0.95
H5 -0.21% —0.18% —0.15% —0.03% 0.01% 0.00% —0.09%
0.41) (0.65) (0.77) (0.18) 0.04 0.02
Rror=L1-H5 1.27% 0.76% 0.65% 0.47% 0.46% 0.37% 0.66%
2.96 3.21 5.40 391 4.15 4.08
Panel B: PE
Q. Ret IM Ret 3M Ret 6M Ret 9M Ret 12M Ret 18M Avg.
L1 0.78% 0.48% 0.35% 0.23% 0.18% 0.19% 0.37%
1.30 1.38 1.67 1.23 1.15 1.68
3 0.29% 0.20% 0.20% 0.19% 0.12% 0.10% 0.18%
0.60 0.82 1.18 1.28 0.96 0.94
H5 —0.18% -0.22% —0.06% 0.02% 0.04% 0.02% —0.06%
(0.31) (0.660) (0.259) 0.11 0.25 0.16
Rpe=L 1—-HS5 0.96% 0.70% 0.42% 0.21% 0.14% 0.17% 0.43%
1.92 2.59 1.96 1.08 0.91 1.80
Rpg - Rror -0.31% —0.06% —0.24% -0.27% —0.32% —0.20% —0.23%
Panel C: PB
Q. Ret IM Ret 3M Ret 6M Ret 9IM Ret 12M Ret 18M Avg.
L1 1.19% 0.69% 0.49% 0.50% 0.46% 0.41% 0.62%
1.65 1.66 1.99 2.39 2.69 3.30
3 0.42% —0.03% —0.02% 0.00% 0.07% 0.04% 0.08%
0.87 (0.11) (0.13) 0.02 0.51 0.37
HS 0.11% —0.04% —0.12% —0.18% —0.16% —0.10% —0.08%
0.19 (0.14) (0.59) (1.08) (1.153) (0.92)
Rpg =L 1 -H5 1.09% 0.73% 0.61% 0.68% 0.62% 0.51% 0.71%
1.67 2.15 3.18 3.79 4.04 4.47
Rpp - Rror —0.18% —0.03% —0.04% 0.21% 0.17% 0.14% 0.04%
Panel D: PD
Q. Ret IM Ret 3M Ret 6M Ret 9M Ret 12M Ret 18M Avg.
L1 0.92% 0.34% 0.24% 0.33% 0.33% 0.24% 0.40%
1.32 0.83 091 1.47 1.91 2.00
3 -0.11% —0.15% 0.07% 0.05% 0.11% 0.12% 0.02%
(0.24) (0.54) 0.38 0.38 0.88 1.08
H5 0.23% 0.10% 0.07% 0.13% 0.08% —0.01% 0.10%
0.40 0.33 0.33 0.65 0.47 (0.09)
Rpp =L 1 -H5 0.70% 0.24% 0.16% 0.19% 0.25% 0.25% 0.30%
1.14 0.71 0.72 0.94 1.45 1.90
RPD - RROI
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Table 5. Monthly excessreturn for portfolio based on PV ratio derived using 12 months Avg.
Panel A: PV_Rg,
Q. Ret IM Ret 3M Ret 6M Ret 9OM Ret 12M Ret 18M Avg.
L1 0.49% 0.19% 0.18% 0.12% 0.09% 0.02% 0.18%
0.96 0.64 0.92 0.71 0.59 0.19
3 0.11% 0.03% 0.08% -0.02% 0.00% 0.03% 0.04%
0.26 0.135 0.42 (0.08) 0.01 0.24
H5 —0.28% —0.37% —0.36% —0.31% —0.29% —0.28% —0.32%
(0.63) (1.37) (1.79) (1.87) (1.90) (2.18)
Rror=L 1-H5 0.77% 0.56% 0.54% 0.43% 0.38% 0.30% 0.50%
2.23 2.53 4.39 4.26 3.79 3.49
Panel B: PE
Q. Ret IM Ret 3M Ret 6M Ret OM Ret 12M Ret 18M Avg.
L1 0.30% 0.00% 0.09% 0.01% —0.03% 0.02% 0.07%
0.57 (0.02) 0.47 0.06 (0.18) 0.19
3 —0.19% —0.17% -0.17% —0.11% —0.11% —0.10% —0.14%
(0.44) (0.63) (0.86) (0.74) (0.75) (0.85)
HS5 -0.24% —0.27% -0.32% —0.31% -0.25% —0.19% -0.26%
(0.48) (0.86) (1.29) (1.52) (1.51) (1.42)
Rpe=L 1-HS5 0.54% 0.26% 0.41% 0.32% 0.22% 0.21% 0.33%
1.29 1.21 2.52 2.19 1.66 2.16
Rek - Rrot -0.23% —0.30% —0.13% —0.11% —0.16% —0.09% —0.17%
Panel C: PB
Q. Ret IM Ret 3M Ret 6M Ret 9OM Ret 12M Ret 18M Avg.
L1 0.53% 0.20% 0.17% 0.18% 0.20% 0.19% 0.25%
0.88 0.52 0.68 0.92 1.24 1.37
3 -0.30% —0.26% —0.11% —0.12% —0.16% —0.14% —0.18%
(0.66) (0.93) (0.57) (0.79) (1.14) (1.21)
H5 -0.27% —0.15% —0.26% —0.27% —0.25% —0.20% —0.23%
(0.62) (0.54) (1.20) (1.39) (1.44) (1.49)
Rpg =L 1 —HS 0.81% 0.34% 0.43% 0.45% 0.45% 0.39% 0.48%
1.51 1.16 2.41 3.19 3.37 3.42
Rpg - Rror 0.04% —0.22% -0.11% 0.02% 0.07% 0.09% —0.02%
Panel D: PD
Q. Ret IM Ret 3M Ret 6M Ret OM Ret 12M Ret 18M Avg.
L1 0.61% 0.21% 0.05% —0.02% 0.04% 0.04% 0.15%
1.07 0.62 0.21 (0.11) 0.22 0.31
3 —0.42% —0.42% —0.21% —0.16% —0.13% —0.10% —0.24%
(0.98) (1.50) (1.22) (1.09) (0.94) (0.88)
HS5 0.03% 0.21% 0.26% 0.16% 0.15% 0.07% 0.15%
0.05 0.65 1.08 0.71 0.79 0.39
Rpp =L 1 -H5 0.59% —0.01% —0.21% —0.18% —0.11% —0.03% 0.01%
1.19 (0.02) (1.01) (0.96) (0.71) (0.20)
Rep - Rror —0.19% -0.57% —0.74% -0.61% —0.49% -0.33% —0.49%
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Table 6. Monthly excessreturn for portfolio based on PV ratio derived using 24 months Avg.

Panel A: PV_Rg,

Q. Ret IM Ret 3M Ret 6M Ret OM Ret 12M Ret 18M Avg.
L1 0.62% 0.27% 0.34% 0.28% 0.25% 0.17% 0.32%
1.28 0.96 1.89 1.69 1.69 1.35
3 0.08% —0.03% —0.09% —0.10% —0.03% —0.07% —0.04%
0.16 (0.10) 0.41) (0.53) (0.22) (0.58)
H5 —0.38% —0.31% —0.29% -0.21% —0.18% —0.18% —0.26%
(0.82) (1.11) (1.42) (1.24) (1.21) (1.47)
Rror=L 1 -HS5 1.00% 0.59% 0.63% 0.48% 0.43% 0.35% 0.58%
2.64 2.61 5.60 4.73 4.22 3.76
Panel B: PE
Q. Ret IM Ret 3M Ret 6M Ret 9M Ret 12M Ret 18M Avg.
L1 0.39% 0.16% 0.12% 0.01% —0.03% —0.01% 0.11%
0.78 0.53 0.60 0.04 (0.19) (0.06)
3 —0.07% 0.01% 0.05% 0.03% —0.03% —0.04% —0.01%
(0.16) 0.03 0.26 0.21 0.21) (0.31)
H5 —0.36% —0.45% —0.34% -0.31% -0.23% —0.22% -0.32%
(0.69) (1.37) (1.39) (1.58) (1.42) (1.64)
Rpg=L 1 —HS5 0.76% 0.61% 0.46% 0.32% 0.20% 0.21% 0.43%
1.79 2.62 2.59 1.97 1.45 223
Rp - Rror —0.24% 0.02% —0.17% —0.16% -0.23% —0.14% -0.15%
Panel C: PB
Q. Ret IM Ret 3M Ret 6M Ret OM Ret 12M Ret 18M Avg.
L1 0.65% 0.31% 0.31% 0.33% 0.34% 0.33% 0.38%
1.06 0.82 1.21 1.60 2.01 242
3 0.25% —0.05% -0.12% -0.11% —0.09% —0.18% —0.05%
0.57 0.19) (0.65) (0.76) (0.63) (1.48)
H5 —0.20% —0.19% —0.27% —0.32% —0.29% —0.21% —0.25%
(0.39) (0.69) (1.24) (1.72) (1.75) (1.62)
Rpg =L 1 —HS5 0.85% 0.50% 0.58% 0.66% 0.63% 0.54% 0.63%
1.50 1.59 3.09 430 4.52 4.74
Rpp - Rror —0.15% —0.09% —0.05% 0.17% 0.20% 0.19% 0.05%
Panel D: PD
Q. Ret IM Ret 3M Ret 6M Ret OM Ret 12M Ret 18M Avg.
L1 0.47% 0.00% —0.10% —0.03% 0.03% 0.05% 0.07%
0.78 0.01 (0.36) (0.15) 0.19 0.40
3 —0.46% —0.34% —0.09% —0.08% —0.06% -0.12% —0.19%
(1.09) (1.22) (0.46) (0.56) (0.51) (1.03)
H5 0.19% 0.17% 0.15% 0.11% 0.10% 0.07% 0.13%
0.36 0.53 0.58 0.49 0.48 0.42
Rpp=L 1-H5 0.27% —0.17% —0.24% —0.14% —0.06% —0.02% —0.06%
0.50 (0.57) (1.04) (0.74) (0.36) (0.16)
Repp - Rror —0.72% —0.76% —0.87% —0.63% —0.49% —0.37% —0.64%
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intrinsic value produces P/V ratios that can predict future
returns.

Second, the paper develops a trading strategy to assess
the profitability of the proposed valuation model. The
paper creates two sets of sorting variables. The first one
is derived by dividing the current P/V by the average P/V
value of the last 12 months. The second one is calculated
by dividing the P/V by an average P/V value of the last
24 months. These two adjusted P/V ratios can facilitate
direct comparisons between stocks. For each month, the
component stocks of the DJIA are ranked into quintiles
by the P/V ratio and price multiples. A zero investment is
created for each model by buying the lowest sorted port-
folio and selling the highest sorted portfolio. The portfo-
lios with the lowest P/V ratios should be underpriced and
will generate higher future returns.

The evidence shows that my proposed P/V ratio de-
rived using option-implied rate of return COE outper-
forms the P/E and P/B ratios in generating higher arbi-
trage profits in both sorting methods. The PV_Rg; ratio
consistently generates higher future returns for horizons
from 1 month to 18 months. The options-implied rate of
return is forward looking and helps produce better arbi-
trage return.

Because this paper only tests the proposed model on
Dow Jones component stocks, which are generally large
and popular stocks, future research may explore the pre-
dictability and profitability of the model by applying it to
small-cap stocks.
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