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Abstract Price of Value, measured by the ratio of market price to accounting-based valuation, subsumes the power of book-to-market and to a large extent of various quality measures in predicting the cross-section of average returns. Price-of-value strategies generate significantly higher returns than traditional value and other anomaly strategies even after common factors adjustments, and provides natural hedge against momentum strategies. A four factor model using the Market, Small-Minus-Big, Momentum, and PriceValue Divergence Factor improves over alternative factor models.



1. Introduction The asset pricing literature in financial economics has long studied market efficiency (e.g. Fama (1970)), and often equates return predictability with pricing inefficiency. Given the true intrinsic value of assets are unobserved, is it hopeless to directly compare how prices deviate from fundamentals?



To make a direct comparison, we have to find proxies for assets’ intrinsic values other than prices. In this paper, we employ analyst forecasts and the residual-income model (RIM) to construct an accounting-based valuation V of a firm’s share and subsequently compute its monthly “price of value” as the ratio of stock price P and V, then we study the relation between this price of value and future cross section stock returns while controlling other factors that may affect stock returns. We found that the price of value strongly predicts future stock returns, especially in the first three months after the portfolio formation. The long-short portfolio that buys the underpriced (low P/V) stocks and shorts the overpriced (high P/V) stocks generates a The authors would like to thank Gene Fama, Anya Kleymenova, Charles Lee, Mike Minnis, and Michael Weber for their feedback. The authors also thank seminar participants at Chicago Booth, Shanghai Tongji, UBC Summer Conference, Peking University, China Investment CorporationC Workshop for helpful comments. This research was funded in part by the National Science Foundation of China (Grant Number: 71503183). 2 University of Chicago, Booth School of Business. [email protected] 3 UC Berkeley, Haas School of Business. [email protected] 4 Corresponding author, Tongji University, School of Economics and Management. [email protected] 1
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significant return of 0.4% (Carhart 4-factor alpha of 0.78% and Fama French 5-factor and Momentum alpha of 0.75%) in the next month and the positive return (alpha) persists, though declining, for almost three years. These results are robust after we control for firm size, book-to-market, liquidity (turnover or Amihud Illiquidity factor), and past one year performance.



We then construct a price-value divergence factor (PVD) as the equally weighted average returns of the long-short P/V portfolios within small and big stocks, and compare it with existing popular pricing factors. As price of value is fundamental-based and highly correlated with past performance, we focus on the momentum factor and those fundamental based pricing factors, i.e., size, value, investment, profitability factors in the Fama-French 5-factor model, and the AQR Quality-minus-Junk factor.



Regressions of the PVD factor on these factors show that there is a significant monthly alpha in the range of 0.26%-0.56% after we control for other factors, indicating that the PVD factor contain information that could not be fully explained by those factors. The factor has significantly negative loadings on the market and the momentum factor, and positive loadings on value and profitability factor. The PVD factor has very low correlation with the Quality-minus-Junk factor and thus has insignificant loading on it. These results suggest that the divergence factor captures something that are missing in existing pricing factors, mainly due to the forward looking feature of RIM while all other factors all use stale information and assets in place.



This paper is foremost related to the enormous empirical studies documenting firm characteristics predicting stock returns. Earlier contributions include Banz (1981), Rosenberg, Reid, and Lanstein (1985). Many are related to the value premium (Fama and French (1992)) and the “cheapness” of assets. Recently, Novy_marx (2013a,b) and Asness et. al. (2014) have highlighted how quality-related characteristics provide additional predicting power. We use an accounting-based valuation that takes into consideration both quality and cheapness, and add to the family of asset pricing anomalies.



Our paper is closed related to Frankel and Lee (1998) and Lee, Myers, and Swaminathan (1999) among the accounting literature that explores the properties of the residual income model in explaining cross sectional



Electronic copy available at: https://ssrn.com/abstract=2925577



or time series stock returns.5 Specifically, Frankel and Lee (1998) uses I/B/E/S consensus forecasts and a residual income model to estimate firms’ fundamental value and finds that V is highly correlated with contemporaneous stock price and that V/P ratio is a good predictor of long-term cross sectional returns. Lee, Myers, and Swaminathan (1999) uses the same technique to study the intrinsic value of the Dow Jone Industrial Average and studies the time series relation between value and price. They find that V/P has statistically reliable predictive power on stock future return. Our paper differs mainly in the focus on shorter horizon predictability (months as opposed to years) and the incremental predictions over existing factors.6 Another closely related paper is Bartram and Grinblatt (2016), which shows that divergence of a company’s peer-implied value estimate from its market value represents mispricing, motivating a convergence trade that earns risk-adjusted returns of up to 10% per year. Our paper complement by using analysts forecasts and an absolute valuation model to demonstrate and mispricing and the associated convergence in price of value. Our paper differs from both papers also by the construction of the four-factor pricing model to explain the cross-section of stock returns.



Our research is thus related to the large literature of factor models such as Fama and French (1993, 2015, 2016), Carhart (1997), Pastor and Stambaugh (2007), Hou, Xue, and Zhang (2014a, 2014b). The traditional Fama and French (1993) 3-factor model attributes stock returns into market (MKT), size (SMB), and value (HML) factors, and Carhart (1997) adds a momentum factor (UMD) into the model. Recently, Fama and French (2015) adds additional investment (CMA) and profitability (RMW) factors into the original 3-factor model and finds that the new model better explains the cross sectional stock returns and the original value factor (HML) is redundant after the investment and profitability factors are included. In other words, the investment and profitability factors fully explain the value factor. Similarly, Hou, Xue, and Zhang (2014a) develops a 4-factor q-model that includes the market factor, size factor, investment factor (Investment-toAssets), and profitability factor (ROE) from the q-theory, and Hou, Xue, and Zhang (2014b) further shows that the q-model outperforms the Fama French 5-factor model.



Other related literature includes Ali et al. (2003), Abarbanell and Bernard (2000), Dechow, Hutton, and Sloan (1999), and Penman and Sougiannis (1998). 5



6 As analysts usually adjust their forecasts whenever new information received, a more frequent estimation using the latest analyst forecasts each month allows us to estimate firms’ fundamental value more accurately and the value also tracks the stock price much better.



Our price-value-divergence (PVD) factor is closely related to the traditional value factor and the investment and profitability factors mentioned above, however, its main difference or advantage is the forward looking basis of PVD factor. The value, investment, profitability factors all look only at the information on firms’ financial statements that are stale and backward looking, while the PVD factor is constructed from the residual income model using the analyst consensus forecasts which to some extent naturally incorporate the market’s expectation on firm’s future investment and profitability, as well as real options and intangible assets. Thus the PVD factor is expected to be as powerful as other models, if not more, and the GRS tests results confirm this.



The remaining of the paper is organized as follows: section 2 presents the residual income model and describes the data; section 3 studies the relation between P/V and future stock returns; section 4 constructs the PVD factor and compares it with other factors; section 5 shows the results of GRS tests on new asset pricing model including PVD; section 6 concludes.



2. RIM (Residual Income Model) and the Data The main database we use in the paper is CRSP, COMPUSTAT, and I/B/E/S.



On each third Thursday of the month, we use the 3-period Residual Income Model, also known as the Edward-Bell-Ohlson (EBO) model (see Edwards and Bell (1961) and Ohlson (1995) ), where a perpetuity is assumed beyond the third period, to calculate the fundamental value V of a company:



Where =book value from the most recent annual statement in COMPUSTAT divided by the number of shares outstanding on each Thursday from CRSP (adjusted by the adjustment factor from I/B/E/S). The announcement dates of annual reports are from COMPUSTAT quarterly file, and they are assumed to be six



months after the fiscal year end if not available. =industry specific cost of equity: Similar to Fama and French (1997), it is calculated as the product of coefficients of Fama French 3-factor from 5-year rolling regressions for each industry and the long-term factor premiums, plus the average risk free rate during 1980-2014. =forecasted ROE for period t+i. It is calculated as , where is the I/B/E/S mean forecasted EPS for year t+i (announced on the third Thursday of each month). For i=3, , where Ltg is mean long term earnings growth forecasted by analysts. When this is missing, we use the composite growth rate implicit between FY1 and FY2 to forecast FY3. , where k is the current dividend payout ratio and it is equal to Dividends-Common/Income Before Extraordinary Items-Adjusted for Common Stock Equivalents if EBIT>0, or =total dividends/(0.06*total assets) if EBIT


In estimating V, we constraint our sample to common stocks (CRSP share code 10 or 11) of non-financial firms whose closing price on third-Thursday are greater than $5 and remove firms with negative book value. Furthermore, we also eliminate firms with ROE or FROE greater than 100% in order to exclude firms with extremely low book values.



The main inputs of the model are the IBES mean forecasted earnings, and these forecasts capture a companies’ future profitability and growth opportunities. To eliminate the effect of outliers, we truncate each mean forecasted earnings to 99%, that is, the top and bottom 0.5% forecasts are discarded. When these forecasts are not available, we backfill them with the most recent ones during the past 12-month. Finally, when the valuation Vs for all firms are calculated on each third Thursday, we truncate their values to 98% to exclude outliers.



Our P/V ratio is defined as the shares splits adjusted stock price on third Thursday divided by the fundamental value V calculated on the third Thursday. To avoid the bias caused by the data error in I/B/E/S dataset, we truncate P/V ratios to 98% on each third Thursday of a month. Furthermore, on each Thursday, we also compute the market cap, Price to Book ratio7, 12-month average of the daily turnover ratio (%), 12-



month average of daily size-adjusted Amihud illiquidity factor (=Amihud factor*market cap), cumulative 12-month return (skipping the most recent month that is defined as the period from the day after the last Thursday to the current Thursday) on each third Thursday.



Our final sample spans from January 1979 to December 2014, and covers 7,179 firms and 665,295 firmmonth observations of P/V. So each frim on average has about 93 monthly P/V ratios.



The mean and median of P/V ratios across all stocks is 2.07 and 1.76, however, this does not necessarily imply that stocks are overpriced on average as we could easily scale that number to 1 by adjusting the cost of equity. P/V itself is right skewed with a skewness of 2.4, while the distribution of its natural log is symmetric and similar to a normal distribution (see Figure 1)



3. Main Results-P/V Portfolio Return To study the relation between the P/V ratio and future stock returns, we construct P/V single sorted or P/V and firm characteristics double sorted portfolios at the end of each month, and then look at portfolios’ returns in the future up to three years. When we form a portfolio each month and then hold the portfolio for K>1 months, there are overlapping K months holding period return. To deal with this overlap, we use a calendar-time approach to calculate average monthly returns and conduct inference (Jegadeesh and Titman (1993)). Each month t’s portfolio return is the simple average of month t return of K different monthly portfolios, i.e. the monthly portfolios formed at month t-1, t-2, …, t-K, and 1/K of the portfolio is rebalanced each month, i.e. the monthly portfolio formed at month t-K is closed and a new monthly portfolio is formed at the end of month t. To be included into a month-end portfolio, a stock much has non-missing return at the end of month. As all our sorting variables are calculated on the third Thursday, our portfolio are constructed using ex-ante information and thus are implementable trading strategies.



All portfolio returns are value weighted returns where the weight is each stock’s market cap on third



The price is the closing price on Thursday and the book value is the latest annual book value reported before or on the third Thursday. 7



Thursday. Our first portfolio is constructed at the end of 1979, and we present portfolio returns for the 420 months period starting from January 1980 and ending at December 2014.



a)



P/V single sorted portfolios In the single sort, we split stocks into 10 decile according to P/V values. Decile 1 represents the 10% stocks with the lowest P/V values (most underpriced stocks) and decile 10 represents the 10% stocks with the highest P/V values (most overpriced stocks).



Figure 2 shows the convergence of P/V to its equilibrium level, which is different for different portfolios. Over time, the P/V ratio of underpriced stocks moves upwards its equilibrium level, while that of overpriced stocks moves downwards its equilibrium. We also calculate the ratio of decile 10’s P/V over decile 1’ P/V to represent the market’s “divergence from fundamental”, and this ratio also shows a convergence over time indicating that market is correcting the divergence by itself.



Table 1 shows firm characteristics in each decile and indicates that the P/V ratio is strongly correlated with the price to book ratio and the past performance. Low (high) P/V stocks are usually value (growth) stocks and past losers (winners). This is not surprising as book value is include in the calculation of V and P is related to past performance. On the other hand side, P/V is concave in the sense that small stocks tend to have highest or lowest P/V, suggesting that the prices of small stocks are more likely to deviate from their intrinsic values. Lastly, there is no significant relation between liquidity (turnover or size-adjusted Amihud factor) and P/V.



Tables 2 and 3 present the raw returns, Carhart 4-factor (Fama French 3-factor plus the momentum factor), and 6-factor (Fama-French 5-factor+Momentum) alpha for ten deciles and for the 1-10 long short portfolios. The results basically indicate that low P/V stocks over-perform high P/V stocks, and the 1-10 long short portfolios consistently generate significantly positive raw return or alpha for



the next 1 month to 2 years.



The raw monthly return for the lowest P/V decile (decile 1) is 1.11% and the return decreases to 0.71% for the highest P/V decile when the holding period is 1 month and the 1-10 long-short portfolio generates a significant 0.4% return. Though the pattern is not strictly monotone as decile 6 actually has the lowest return of 0.52%, it is becoming clear when the holding period is extended beyond 6-month. Furthermore, the 1-10 long-short portfolio produces significant positive return for holding period of 9, 12, and 24 months.



This pattern persists when we control for the Carhart 4-factor or 6 factors. Decile 1-5 generates positive alphas whereas the other five deciles have negative alphas, and 1-10 long-short portfolios have significantly positive alphas for all holding periods ranging from 1-month to 3-year. The magnitude is the highest during the first two months and declines progressively over time: the Carhart 4-factor (6-factor) alpha for the long-short portfolio is 0.78% (0.75%) when held for 1month and declines to 0.44% (0.56%) when held for 3-year.



b)



P/V and firm Characteristics double sorted portfolios As presented in Table 1, P/V is correlated with P/B, size, and momentum, all of which have significant impact on stock returns. To control for firm characteristics that may also affect stock returns, we do a double sorting on P/V and firm characteristics including market cap, price to book, turnover, size adjusted Amihud illiquidity factor, and past performance. For market cap, turnover, and size adjusted Amihud illiquidity factor, we do two independent 5x5 sorts with P/V, respectively, while for price to book and past performance, we do conditional 5x5 sorts with P/V, that is, we first sort stocks into 5 quintiles by price to book or past performance, and then split stocks into 5 P/V quintiles within each price-to-book or past performance quintile. The main reason is that the P/V ratio is highly correlated with price-to-book and the past performance, and conditional sorts can better control for them as well as provide balanced portfolios.



Tables 4-8 present the monthly Carhart 4-factor alphas and 6-factor alphas (Fama French 5-factor and Momentum) of the 1-5 P/V long-short portfolios within each firm characteristics quintiles. After controlling firm characteristics, both of the short-term (1- to 3- month) and long-term alphas (6month to 3-year) are still significantly positive in most cases. This implies P/V do have predicting power in future stock returns, even after controlling common firm characteristics that affect stock returns . The detailed discussions of the performance of the long-short P/V portfolio with each firm characteristic quintile are as follows.



Controlling for the firm size, Table 4 shows that both 4-factor and 6-factor alphas for the long-short P/V portfolio are significantly positive for all holding period ranging from 1-month to 3-year within all size quintile except the smallest cap quintile. The magnitude of alpha is basically increasing with size and decreasing with the holding period. Among all portfolios, the long-short portfolio within the biggest size quintile has the highest monthly 4-factor (6-factor) alpha of 0.69% (0.73%) when held for 1 month. On the other hand side, most of the alphas for the long-short P/V portfolio within the smallest size quintile are positive but insignificant. This could be caused by the slow convergence of P to V for stocks within the smallest size quintile, and the convergence of P/V to the equilibrium is mainly caused by the revision of V by analysts or the convergence of V to P for small stocks.



Controlling for turnover, a liquidity measure that measures the trading activity, Table 5 demonstrates that the alphas for the long-short P/V portfolios are not significant for the most liquid quintile (quintile 5) but significantly positive for the most of the other quintiles. This is not surprising as the P/V ratio moves more slowly towards its equilibrium level for illiquid stocks than for liquid stocks. For liquid stocks, the Price value divergence is corrected very quickly as the information is incorporated into stock price more quickly, so the potential trading opportunity is quickly arbitraged away. This is confirmed when we form our portfolio right after the third Thursday instead of at the end of each month (the results are available upon request). For liquid stocks, we observe significant alphas in the future 1-week and 2-week, and we do not observe alphas for holding periods longer



than 1-month. Furthermore, Table 5 also shows that the alpha is not monotone in turnover. The highest monthly 4-factor (6-factor) alpha of 0.73% (0.83%) for the long-short P/V portfolio appears in the quintile 3 when held for 1-month.



Alternatively, when size-adjusted Amihud illiquidity factor is used to measure liquidity, similar results are found in Table 6. The only difference is that the alphas for long-short P/V portfolios within the most liquid quintile (quintile 1) are insignificant in the short term (1-month for 4-factor alpha and 3-month for 6-factor alpha) but become significant in the longer term up to 3-year. This small difference may be due to the fact that the Amihud factor measure the price impact while the turnover measure the trading activity side of the liquidity. Nevertheless, we find that the significance of alphas are robust after the Amihud factor is controlled.



Controlling for the price-to-book ratio, Table 7 shows that alphas for long-short P/V portfolios continue to be significantly positive in most cases. The alphas are higher for value stocks (low P/B or high Book-to-Market) than growth stocks (high P/B or low Book-to-Market). The Carhart 4Factor monthly alpha of the lowest P/B quintile is 0.64% that is statically significant at 95% confidence level, and it decrease to 0.51%, significant at 95% confidence level for the highest P/B quintile. The 6-factor (Fama French five factors plus the momentum factor) monthly alpha of the lowest P/B quintile is even higher at 0.78% that is statically significant at 95% confidence level, and it decrease to an insignificant 0.23% for the highest P/B quintile.



Controlling for the past performance, Table 8 finds that alphas for long-short P/V portfolios are monotonically decreasing in past performance. For 1-month holding period, the monthly 4-factor (6factor) alpha within the worst past performers is as high as 1.22% (1.3%) and significant at 99% confidence level, whereas that within the best past performers is only 0.14% (0.1%) and not significant. This suggests that the strategy of longing low P/V stocks and shorting high P/V stocks works best in past losers, but does not work well in past winners possibly due to that they are hot traded stocks such that the price value divergence is corrected quickly within a month.



4. Main Results-PVD Factor



Finally, we construct our Price Value Divergence (PVD) factor as follows: Each month, stocks are independently sorted into 3 P/V portfolios and 2 size portfolios. The three P/V portfolios are underpriced (bottom 30% P/V), neutral (middle 40% P/V), and overpriced (top 30% P/V) stocks, and the two size portfolios are small (bottom 50%) and big (top 50%) stocks.



The PVD factor’s return in month t=(small underpriced stocks’ return-small overpriced stocks’ return)/2+(big underpriced stocks’ return-big overpriced stocks’ return)/2.



To see whether the PVD factor differs from the monthly HML factor, we construct the monthly HML factor in the same way as the PVD factor with the P/V sort replaced by P/B sort.



We calculate monthly returns of the PVD factor and the monthly HML factor from 1980 to 2014, and then compare it with those of the market risk premium (MKT), size (SMB), value (HML), investment (CMA), profitability (RMW), momentum (UMD), and quality-minus-junk (QMJ) factors.



Table 9 shows that the PVD factor has an average annual return of 4.32% and an annual Sharpe ratio of 0.48, both of which are significantly different from the annual return 0.84% and Sharpe ratio 0.07 of the monthly HML factor. This confirms that the PVD factor performs very differently from the monthly HML factor, and its annual return of 4.32% is economically significant and higher than that of the size, value, and investment factor. The risk and return profile of the PVD factor is similar to the Fama French profitability factor (RMW) with the later has slightly higher return (4.44%) and Sharpe ratio (0.55). Among all factors, the market and momentum factor yield the highest annual return above 7%, but also have the highest annual volatility around 16%.



Figure 3 presents the cumulative return for all factor except the market factor since the beginning of 1980 to the end of 2014. The PVD factor, profitability factor, and investment factor have similar patterns of growth during the sample period and a one dollar investment in each all grows to a value around four dollars. On the other hand side, the momentum factor has the highest return but also has the highest volatility and drawdown.



The correlation table 13 tells us the PVD factor is highly correlated with both annual and monthly HML factors (correlation equals 0.38 and 0.60, respectively) and the momentum factor (correlation equals 0.51), which is not surprising as the V includes the book value and P is related to past performance. Furthermore, we also the PVD factor is positive correlated with the profitability factor RMW (correlations equals 0.23). This is because ROE, a measure of profitability, is an input of the residual income model. Consistent with the q-theory we also find that the investment factor is positively correlated with the value factor. Intuitively, the first principle of investment says that the marginal costs of investment, which rise with investment, equal marginal q that is closely related to market-to-book equity.



Next, we run regressions of the PVD factor on these competing factors to see if its return could be explained by some of these factors (see Table 11). We start from CAPM, and then consequently add more factors into the regressions. In all regressions, we observe a significant monthly alpha ranging from 0.26% to 0.56% indicating that these existing factors could not fully explain the PVD factor’s return. Regarding the factor loadings, the PVD factor has positive loadings on value and profitability factors, negative loadings on the momentum factor and the market factor, insignificant loadings on size, investment, and quality-minus-junk factors.



As a robust check, we run same regressions for the monthly HML factor to make sure the PVD factor is different from the monthly HML factor. Table 12 shows that the monthly HML factor has similar loadings on the market and momentum factors as those of the PVD factor, but its loading on the traditional HML factor is much higher than that of the PVD factor. More importantly, all but one alphas are statistically insignificantly, which says that the monthly HML factor could be fully explain by the



other factors, mostly the traditional HML, the market, and the momentum factor. These findings confirm that the PVD factor is indeed different from the monthly HML factor.



Lastly, a regression of the PVD factor on the HML factor yields a significantly positive alpha of 0.32% (significant at 1% level) and a 0.47 loading on the monthly HML factor. However, regressing the monthly HML factor on the PVD factor produces an alpha of -0.2%, but it is not significant in any sensible significance level. These results together indicate that the monthly HML factor could be fully explained by the PVD factor, but not the other way around.



5. GRS Tests We next use GRS tests to examine how well a four-factor model including market, size factor, momentum factor, and PVD explains the cross-section of stock returns.



There are two sets of test portfolios that we use, one is the sorted portfolios used in Fama French five factor paper, and the other is portfolios constructed by different sorting methods in our sample.



Specifically, we compare the four base models: 1.



MKTRF+SMB+HML (3-factor model),



2.



MKTRF+SMB+HML+CMA+RMW (5-factor model),



3.



MKTRF+SMB+HML+UMD (4-factor model),



4.



MKTRF+SMB+HML+CMA+RMW+UMD (6-factor model),



The alternative models are replacing HML with PVD factor in the base models. Table 12 presents the results for GRS tests for 4 base and 4 alternative models on four groups of portfolios: 5*5 size and P/B double sorted (independent sorts) portfolios, 5*5 size and P/V double sorted (independent sorts) portfolios, 5*5 P/B and P/V double sorted (conditional sorts) portfolios, 2*4*4 size, P/B, and P/V triple sorted (conditional sorts) portfolios.



The information revealed in Table 13 is clear: replacing HML with PVD factor significantly improves the explanatory power of the four models in all but one cases as the GRS test statistic is lower when HML is replaced with PVD. Moreover, the null hypotheses of the GRS tests, which state that the right hand side (RHS) model fully explains the portfolio returns on the LHS, are rejected at 90% or 95% confidence level in most of the base models when tested on four groups of portfolios. However, we fail to reject most of the null hypotheses (out of 16 tests on alternative models with PVD, 10 (3) could not be rejected at 10% (5%) significance level) when alternative models with PVD are tested. Among the four alternative models, the three-factor model that includes the market factor (MKT), size factor (SMB), and the price-value divergence (PVD) factor has the lowest GRS test-statistic, and the four-factor model that additionally includes the momentum (UMD) factor has the second lowest test-statistic. For both models, we fail to reject them at 5% significance level when tested on four groups of portfolios.



Therefore, according to the GRS test results, the four-factor model that includes the market factor (MKT), size factor (SMB), the price of value factor (PVD), and the momentum factor (UMD) improves the explaining power of cross section of stock returns compared with existing Carhart 4-factor or Fama French 5-Factor model.



6. Conclusion Price of Value, measured by the ratio of market price to accounting-based valuation, subsumes the power of book-to-market and to a large extent of various quality measures in predicting the cross-section of average returns. Price-of-value strategies generate significantly higher returns than traditional value and other anomaly strategies even after common factors adjustments, and provides natural hedge against momentum strategies. A four-factor model using the Market, Small-Minus-Big, Momentum, and PriceValue Divergence Factor improves over alternative factor models.
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Appendix Table 1: Firm Characteristics of P/V Portfolios, 1980-2014 P/V Decile



P/V



1 2 3 4 5 6 7 8 9 10



0.86 1.14 1.33 1.51 1.69 1.89 2.12 2.43 2.92 4.54



Market Cap ($M) 2,880 2,976 3,033 3,005 3,063 2,940 2,829 2,556 2,459 2,185



P/B 1.92 2.01 2.11 2.24 2.4 2.57 2.8 3.07 3.51 4.15



Size Adjusted Amihud Factor 16.34 15.31 15.63 15.74 16.19 16.15 16.18 16.13 15.76 16.53



Turnover



Momentum



0.71 0.63 0.61 0.6 0.6 0.62 0.62 0.64 0.68 0.78



3.2 9.71 12.05 14.54 17.06 19.2 22.18 25.8 32.03 40.82



P/V ratio is defined as the stock price on third Thursday divided by the fundamental value V calculated on the third Thursday using a 3-period RIM model and analyst forecast consensus. Market cap is calculated on each third Thursday. P/B ratio is the stock price on third Thursday divided by the most recent annual book value per share. Turnover ratio is in percent, and Size*Amihud Illiquidity factor measures the average absolute percentage return for each 1% turnover. Both of them are averages of daily values during previous 12-month that ends on the third Thursday of month t. Momentum is the cumulative percentage return during previous 12month that ends on the third Thursday of month t with the most recent month skipped.



Table 2: Raw Returns for P/V Sorted Portfolios, 1980-2014 P/V Decile 1 2 3 4 5 6 7 8 9 10 1--10



P/V Decile’s Monthly return for holding period of k-month k=1 2 3 6 9 12 1.11 1.1 1.04 1 0.96 0.93 0.97 0.89 0.91 0.94 0.93 0.89 0.88 0.88 0.87 0.86 0.83 0.81 0.92 0.88 0.91 0.89 0.85 0.82 0.84 0.78 0.76 0.74 0.73 0.71 0.52 0.6 0.61 0.66 0.64 0.64 0.68 0.62 0.66 0.67 0.7 0.68 0.54 0.58 0.62 0.69 0.7 0.68 0.66 0.66 0.63 0.7 0.63 0.58 0.71 0.67 0.69 0.67 0.59 0.54 0.40* 0.42* 0.36 0.34 0.39* 0.39*



24 1.02 0.86 0.85 0.84 0.78 0.75 0.74 0.72 0.68 0.63 0.35*



36 0.98 0.84 0.85 0.83 0.81 0.78 0.77 0.72 0.69 0.67 0.27



At the end of each month, stocks are split into ten deciles according to the ranking of P/V ratios. Decile1 (10) includes the 10% stocks with the lowest (highest) P/V ratios, and a long-short portfolio 1-10 that buys stocks in decile 1 and shorts stocks in decile 10 is also constructed at the same time. Each portfolio (decile) is then held for K-month, K=1, 2,...,12,24,36, and its average monthly return is presented in this table. For the holding period K>1, a calendar-time approach is used to calculate the monthly return (Jegadeesh and Titman (1993)). For the 1-10 long-short portfolio *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are Newey-West standard errors with 3 lags used.



Table 3: Alphas for P/V Sorted Portfolios, 1980-2014 Panel A: Monthly Carhart 4-Factor alpha for holding period of k-month P/V Decile K=1 2 3 6 9 12 24 36 1 0.68*** 0.69*** 0.63*** 0.61*** 0.60*** 0.54*** 0.53*** 0.47*** 2 0.45*** 0.39*** 0.37*** 0.40*** 0.40*** 0.40*** 0.36*** 0.34*** 3 0.43*** 0.43*** 0.41*** 0.32*** 0.31*** 0.28*** 0.28*** 0.28*** 4 0.21** 0.20** 0.21** 0.21** 0.20** 0.21*** 0.24*** 0.25*** 5 0.12 0.07 0.11 0.11 0.12 0.14** 0.17*** 0.20*** 6 -0.14 -0.04 -0.03 0.03 0.05 0.07 0.15** 0.16** 7 0.03 0 0.01 0.02 0.08 0.08 0.13* 0.15** 8 -0.13 -0.07 -0.05 -0.02 0.04 0.07 0.09 0.09 9 -0.07 -0.06 -0.09 -0.02 -0.03 -0.03 0.04 0.06 10 -0.1 -0.1 -0.08 -0.08 -0.08 -0.06 -0.01 0.03 1--10 0.78*** 0.79*** 0.71*** 0.69*** 0.67*** 0.60** 0.54** 0.44** Panel B: Monthly Fama French 5-Factor and Momentum alpha for holding period of k-month P/V Decile K=1 2 3 6 9 12 24 36 1 0.72*** 0.72*** 0.64*** 0.63*** 0.60*** 0.55*** 0.56*** 0.49*** 2 0.44*** 0.37*** 0.38*** 0.40*** 0.41*** 0.42*** 0.37*** 0.34*** 3 0.34** 0.34*** 0.32*** 0.26*** 0.25*** 0.23*** 0.23*** 0.21*** 4 0.09 0.1 0.1 0.1 0.09 0.1 0.15*** 0.14** 5 0.02 -0.04 0 -0.01 -0.01 0.02 0.05 0.06 6 -0.31*** -0.21** -0.20** -0.14* -0.11 -0.08 -0.01 0 7 -0.18** -0.20** -0.16** -0.14* -0.07 -0.07 -0.04 -0.03 8 -0.23** -0.20** -0.18** -0.16* -0.09 -0.06 -0.07 -0.08 9 -0.21** -0.19* -0.22** -0.16 -0.17* -0.18* -0.13 -0.11 10 -0.03 -0.04 -0.03 -0.07 -0.09 -0.08 -0.08 -0.07 1--10 0.75*** 0.76*** 0.67*** 0.70*** 0.69*** 0.64*** 0.64*** 0.56** At the end of each month, stocks are split into ten deciles according to the ranking of P/V ratios. Decile1 (10) includes the 10% stocks with the lowest (highest) P/V ratios, and a long-short portfolio 1-10 that buys stocks in decile 1 and shorts stocks in decile 10 is also constructed at the same time. Each portfolio (decile) is then held for K-month, K=1,2,...,12,24,36, and its monthly return is calculated using a calendar-time approach (Jegadeesh and Titman (1993)). The table presents the regression intercepts (alphas) of portfolio monthly excess returns (over risk-free rate) on Carhart 4 factors and Fama-French 5-factor plus momentum factors. *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are Newey-West standard errors with 3 lags used.



Table 4: Monthly Alphas for Market Cap and P/V Double Sorted Portfolios, 1980-2014 Market Cap Quintile 1 2 3 4 5 Market Cap Quintile 1 2 3 4 5



Carhart 4-Factor alpha of 1-5 P/V long-short portfolio for holding period of k-month K=1 2 3 6 9 12 24 36 0.27 0.10 0.02 0.07 0.13 0.16 0.08 0.06 0.52*** 0.45*** 0.42*** 0.4*** 0.46*** 0.44*** 0.31** 0.18 0.52*** 0.4** 0.4*** 0.35** 0.38*** 0.35** 0.31** 0.25** 0.63*** 0.63*** 0.62*** 0.58*** 0.56*** 0.53*** 0.4*** 0.27** 0.69*** 0.64** 0.57** 0.54** 0.54** 0.49** 0.39* 0.34* Fama French 5-factor and Momentum alpha of 1-5 P/V long-short portfolio for holding period of k-month K=1 2 3 6 9 12 24 36 0.28 0.10 -0.01 0.00 0.04 0.07 0.01 -0.02 0.39** 0.33** 0.32** 0.33** 0.42*** 0.41*** 0.27** 0.13 0.42** 0.32* 0.32** 0.31** 0.36** 0.35** 0.32** 0.26** 0.64*** 0.64*** 0.63*** 0.64*** 0.63*** 0.61*** 0.5*** 0.38*** 0.73*** 0.68*** 0.62*** 0.61*** 0.63*** 0.6*** 0.56** 0.51**



At the end of each month, stocks are independently split into five P/V or market cap quintiles according to the ranking of P/V ratios or market capitalization. Quintile 1 (5) includes the 20% stocks with the lowest (highest) P/V ratios or market cap, and a long-short portfolio P/V 1-5 that buys stocks in P/V quintile 1 and shorts stocks in P/V quintile 5 is also constructed within each market cap quintile at the same time. Each long-short portfolio is then held for K-month, K=1,2,...,12,24,36, and its monthly return is calculated using a calendar-time approach (Jegadeesh and Titman (1993)). The table presents the regression intercepts (alphas) of P/V longshort portfolio monthly excess returns (over risk-free rate) on Carhart 4 factors and Fama-French 5-factor plus momentum factors. *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are Newey-West standard errors with 3 lags used.



Table 5: Monthly Alphas for Turnover and P/V Double Sorted Portfolios, 1980-2014 Turnover Quintile 1 2 3 4 5 Turnover Quintile 1 2 3 4 5



Carhart 4-Factor alpha of 1-5 P/V long-short portfolio for holding period of k-month K=1 2 3 6 9 12 24 36 0.57*** 0.36* 0.30 0.23 0.21 0.16 0.16 0.22 0.64*** 0.66*** 0.65*** 0.6*** 0.6*** 0.52*** 0.46** 0.37** 0.73*** 0.68*** 0.69*** 0.7*** 0.65*** 0.59*** 0.56*** 0.49** 0.65*** 0.6*** 0.47** 0.43** 0.54*** 0.64*** 0.54*** 0.44*** 0.16 0.17 0.20 0.38 0.40 0.36 0.31 0.19 Fama French 5-factor and Momentum alpha of 1-5 P/V long-short portfolio for holding period of k-month K=1 2 3 6 9 12 24 36 0.63*** 0.46** 0.42** 0.4** 0.37* 0.32 0.33* 0.38** 0.69*** 0.72*** 0.72*** 0.68*** 0.66*** 0.58*** 0.54*** 0.44** 0.83*** 0.75*** 0.74*** 0.74*** 0.68*** 0.64*** 0.66*** 0.63*** 0.7*** 0.64*** 0.51** 0.52*** 0.66*** 0.78*** 0.69*** 0.55*** 0.07 0.07 0.11 0.34 0.39 0.37 0.33 0.19



At the end of each month, stocks are independently split into five P/V or turnover quintiles according to the ranking of P/V ratios or turnovers. Quintile 1 (5) includes the 20% stocks with the lowest (highest) P/V ratios or turnovers, and a long-short portfolio P/V 1-5 that buys stocks in P/V quintile 1 and shorts stocks in P/V quintile 5 is also constructed within each turnover quintile at the same time. Each long-short portfolio is then held for K-month, K=1,2,...,12,24,36, and its monthly return is calculated using a calendartime approach (Jegadeesh and Titman (1993)). The table presents the regression intercepts (alphas) of P/V long-short portfolio monthly excess returns (over risk-free rate) on Carhart 4 factors and Fama-French 5-factor plus momentum factors. *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are Newey-West standard errors with 3 lags used.



Table 6: Monthly Alphas for Size-adjust Amihud Illiquidity Factor and P/V Double Sorted Portfolios, 1980-2014 Amihud Quintile 1 2 3 4 5 Amihud Quintile 1 2 3 4 5



Carhart 4-Factor alpha of 1-5 P/V long-short portfolio for holding period of k-month K=1 2 3 6 9 12 24 36 0.37 0.43 0.41 0.46* 0.51* 0.49* 0.34 0.27* 0.99*** 0.86*** 0.8*** 0.71*** 0.7*** 0.65*** 0.65*** 0.55*** 0.42** 0.43** 0.42** 0.48** 0.46** 0.41** 0.34* 0.33* 0.69*** 0.59** 0.54** 0.43* 0.41* 0.4* 0.28 0.24 0.54** 0.34* 0.27 0.31 0.4** 0.39** 0.38** 0.27** Fama French 5-factor and Momentum alpha of 1-5 P/V long-short portfolio for holding period of k-month K=1 2 3 6 9 12 24 36 0.42 0.47* 0.45* 0.53** 0.61** 0.59** 0.46** 0.35** 0.99*** 0.86*** 0.81*** 0.75*** 0.76*** 0.74*** 0.8*** 0.73*** 0.54** 0.52** 0.5** 0.57*** 0.56*** 0.52*** 0.48** 0.46** 0.6** 0.53** 0.52** 0.46** 0.43* 0.42* 0.31 0.27 0.58** 0.36 0.28 0.34 0.42** 0.41** 0.37** 0.27**



At the end of each month, stocks are independently split into five P/V or Amihud quintiles according to the ranking of P/V ratios or size-adjusted Amihud factor. Quintile 1 (5) includes the 20% stocks with the lowest (highest) P/V ratios or size-adjusted Amihud factor, and a long-short portfolio P/V 1-5 that buys stocks in P/V quintile 1 and shorts stocks in P/V quintile 5 is also constructed within each Amihud quintile at the same time. Each long-short portfolio is then held for K-month, K=1,2,...,12,24,36, and its monthly return is calculated using a calendar-time approach (Jegadeesh and Titman (1993)). The table presents the regression intercepts (alphas) of P/V long-short portfolio monthly excess returns (over risk-free rate) on Carhart 4 factors and Fama-French 5factor plus momentum factors. *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are Newey-West standard errors with 3 lags used.



Table 7 Monthly Alphas for Price-to-Book and P/V Double Sorted 5*5 Portfolios, 1980-2014 P/B Quintile 1 2 3 4 5 P/B Quintile 1 2 3 4 5



Carhart 4-Factor alpha of 1-5 P/V long-short portfolio for holding period of k-month k=1 2 3 6 9 12 24 36 0.64** 0.52* 0.45* 0.28 0.28 0.27 0.22 0.25 0.66** 0.52** 0.51** 0.45** 0.39* 0.27 0.25 0.25 0.55** 0.64** 0.51** 0.46** 0.45** 0.39** 0.35** 0.29* 0.56*** 0.54** 0.6*** 0.66*** 0.72*** 0.71*** 0.66*** 0.57*** 0.51** 0.46** 0.43** 0.4* 0.38* 0.38* 0.36 0.34 Fama French 5-factor and Momentum alpha of 1-5 P/V long-short portfolio for holding period of k-month k=1 2 3 6 9 12 24 36 0.78** 0.67** 0.6** 0.48* 0.48* 0.5* 0.45* 0.43* 0.72*** 0.53** 0.51** 0.47** 0.41* 0.33 0.34* 0.3* 0.62** 0.71*** 0.56** 0.5** 0.49** 0.44** 0.4** 0.32** 0.59*** 0.56*** 0.61*** 0.7*** 0.74*** 0.74*** 0.68*** 0.58*** 0.23 0.20 0.17 0.21 0.26 0.28 0.33 0.36



At the end of each month, stocks are first sorted into five P/B quintiles according to the ranking of P/B and then split into five P/V quintiles according to P/V ratios within each P/B quintile. Quintile 1 (5) includes the 20% stocks with the lowest (highest) P/V or P/B ratios, and a long-short portfolio P/V 1-5 that buys stocks in P/V quintile 1 and shorts stocks in P/V quintile 5 is also constructed within each P/B quintile at the same time. Each long-short portfolio is then held for K-month, K=1,2,...,12,24,36, and its monthly return is calculated using a calendar-time approach (Jegadeesh and Titman (1993)). The table presents the regression intercepts (alphas) of P/V long-short portfolio monthly excess returns (over risk-free rate) on Carhart 4 factors and Fama-French 5-factor plus momentum factors. *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are NeweyWest standard errors with 3 lags used.



Table 8: Monthly Alphas for Past Performance (Momentum) and P/V Double Sorted 5x5 Portfolios, 1980-2014 Momentum Quintile 1 2 3 4 5 Momentum Quintile 1 2 3 4 5



Carhart 4-Factor alpha of 1-5 P/V long-short portfolio for holding period of k-month k=1 2 3 6 9 12 24 36 1.22*** 1.03*** 0.83*** 0.65** 0.6** 0.55** 0.45* 0.41** 0.65*** 0.64*** 0.58*** 0.52*** 0.49*** 0.48*** 0.45*** 0.38** 0.64** 0.44** 0.39** 0.34** 0.4** 0.38** 0.39** 0.34** 0.43** 0.35* 0.27 0.20 0.27 0.25 0.29* 0.31* 0.14 0.10 0.11 0.28 0.46** 0.46** 0.30 0.31* Fama French 5-factor and Momentum alpha of 1-5 P/V long-short portfolio for holding period of k-month k=1 2 3 6 9 12 24 36 1.3*** 1.11*** 0.93*** 0.81*** 0.8*** 0.78*** 0.69*** 0.58*** 0.78*** 0.74*** 0.7*** 0.7*** 0.63*** 0.6*** 0.58*** 0.48*** 0.71*** 0.57** 0.57*** 0.55*** 0.58*** 0.55*** 0.58*** 0.5*** 0.54*** 0.44** 0.37** 0.28* 0.36** 0.38** 0.49*** 0.49*** 0.10 0.04 0.06 0.30 0.5** 0.5** 0.38* 0.43**



At the end of each month, stocks are first sorted into five momentum quintiles according to the ranking of past 1-year performance (skipping the most recent month) and then split into five P/V quintiles according to P/V ratios within each momentum quintile. Quintile 1 (5) includes the 20% stocks with the lowest (highest) P/V ratios or past performance, and a long-short portfolio P/V 1-5 that buys stocks in P/V quintile 1 and shorts stocks in P/V quintile 5 is also constructed within each momentum quintile at the same time. Each long-short portfolio is then held for K-month, K=1,2,...,12,24,36, and its monthly return is calculated using a calendartime approach (Jegadeesh and Titman (1993)). The table presents the regression intercepts (alphas) of P/V long-short portfolio monthly excess returns (over risk-free rate) on Carhart 4 factors and Fama-French 5-factor plus momentum factors. *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are Newey-West standard errors with 3 lags used.



Table 9: Summary Statistics of Monthly Returns (Annulized) for Factors, 1981-2014 Mean Std. Dev. Sharpe



MKT 7.80 15.62 0.50



SMB 1.56 10.60 0.15



HML 3.60 10.50 0.34



CMA 3.96 6.89 0.57



RMW 4.44 8.14 0.55



UMD 7.32 15.83 0.46



QMJ 5.52 8.90 0.62



PVD 4.32 9.04 0.48



Monthly HML 0.84 11.64 0.07



This table presents the summary statistics of monthly returns for various factors in the sample period: 1980-2014. The mean and standard deviation are annualized percentage numbers. The PVD factor is constructed as follows: each month, stocks are independently sorted into 3 P/V portfolios and 2 size portfolios. The three P/V portfolios are underpriced (bottom 30% P/V), neutral (middle 40% P/V), and overpriced (top 30% P/V) stocks, and the two size portfolios are small (bottom 50%) and big (top 50%) stocks. Then the PVD factor’s return is the average of the return difference of the underpriced and overpriced stocks within small and big groups of stocks.. The monthly HML factor is constructed similarly with the P/V ratio replaced by the P/B sort. The monthly return of MKT (market factor), SMB (size factor), HML (value factor), CMA (investment factor), RMW (profitability factor), UMD (momentum factor) are downloaded from Ken French’s Data Library (http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html), and the monthly return of QMJ (quality minus junk factor) is downloaded from AQR’s website (https://www.aqr.com/library/data-sets/quality-minus-junk-factors-monthly).



Table 10: Correlation Table MKT



SMB



HML



CMA



RMW



UMD



QMJ



PVD



MKT



1.00



SMB



0.24



1.00



HML



-0.33



-0.31



1.00



CMA



-0.40



-0.15



0.70



1.00



RMW



-0.29



-0.51



0.27



0.06



1.00



UMD



-0.12



0.06



-0.17



0.01



0.09



1.00



QMJ



-0.56



-0.51



0.11



0.12



0.79



0.25



1.00



PVD



-0.20



-0.30



0.38



0.16



0.23



-0.51



0.14



1.00



Monthly HML



-0.30



-0.33



0.83



0.56



0.24



-0.50



0.07



0.60



Monthly HML



1.00



This table presents the correlations among various factors’ monthly returns during the sample period 1981-2014.The PVD factor is constructed as follows: each month, stocks are independently sorted into 3 P/V portfolios and 2 size portfolios. The three P/V portfolios are underpriced (bottom 30% P/V), neutral (middle 40% P/V), and overpriced (top 30% P/V) stocks, and the two size portfolios are small (bottom 50%) and big (top 50%) stocks. Then the PVD factor’s return is the average of the return difference of the underpriced and overpriced stocks within small and big groups of stocks. The monthly HML factor is constructed similarly with the P/V ratio replaced by the P/B sort. The monthly return of MKT (market factor), SMB (size factor), HML (value factor), CMA (investment factor), RMW (profitability factor), UMD (momentum factor) are downloaded from Ken French’s Data Library (http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html), and the monthly return of QMJ (quality minus junk factor) is downloaded from AQR’s website (https://www.aqr.com/library/data-sets/quality-minus-junk-factors-monthly).



Table 11: Regressions of the PVD Factor on Other Factors, 1981-2014 Independent Variable MKT



-0.11*** (-3.28)



SMB HML UMD CMA RMW



Dependent Variable: PVD Factor’s Monthly Return -0.09*** (-2.64) -0.15*** (-2.67) 0.40*** 0.21*** 0.16*** (5.08) (3.07) (3.23) -0.28*** -0.28*** (-4.62) (-4.83) -0.22* -0.03 (-1.70) (-0.26) 0.13* 0.24*** (1.71) (5.01)



-0.08** (-2.53) -0.09 (-1.38) 0.19*** (3.16) -0.28*** (-4.81) -0.09 (-0.94) 0.14** (2.49)



QMJ Alpha



0.36*** (2.75)



0.43*** (3.49)



0.26* (1.86)



0.39*** (2.85)



0.56*** (4.43)



0.52*** (4.01)



-0.07* (-1.74) -0.08 (-1.30) 0.21*** (3.04) -0.29*** (-5.04) -0.10 (-1.02) 0.10 (0.97) 0.06 (0.60) 0.50*** (3.46)



This table presents the coefficients of the regressions of PVD factor’s monthly return on the monthly returns of Fama French five factors, the momentum factor, and the AQR quality-minus junk factor. The PVD factor is constructed as follows: each month, stocks are independently sorted into 3 P/V portfolios and 2 size portfolios. The three P/V portfolios are underpriced (bottom 30% P/V), neutral (middle 40% P/V), and overpriced (top 30% P/V) stocks, and the two size portfolios are small (bottom 50%) and big (top 50%) stocks. Then the PVD factor’s return is the average of the return difference of the underpriced and overpriced stocks within small and big groups of stocks.. The monthly HML factor is constructed similarly with the P/V ratio replaced by the P/B sort. The monthly return of MKT (market factor), SMB (size factor), HML (value factor), CMA (investment factor), RMW (profitability factor), UMD (momentum factor) are downloaded from Ken French’s Data Library (http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html), and the monthly return of QMJ (quality minus junk factor) is downloaded from AQR’s website (https://www.aqr.com/library/data-sets/quality-minus-junk-factors-monthly). The sample period is 1980-2014. *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are NeweyWest standard errors with 3 lags used



Table 12: Regressions of the Monthly HML Factor on Other Factors, 1981-2014 Independent Variable MKT



-0.22*** (-3.64)



SMB HML UMD CMA RMW



Dependent Variable: Monthly HML’s Monthly Return -0.06*** (-2.99) -0.07* (-1.84) 0.95*** 0.77*** 0.80*** (11.12) (13.74) (18.86) -0.28*** -0.28*** (-11.03) (-11.71) -0.06 0.13* (-0.56) (1.85) 0.01 0.11* (0.07) (1.95)



-0.05** (-2.57) -0.05 (-1.55) 0.75*** (14.58) -0.29*** (-12.25) 0.09 (1.31) 0.06 (0.95)



QMJ Alpha



0.07 (0.40)



0.22 (1.20)



-0.19* (-1.69)



-0.07 (-0.89)



0.05 (0.75)



0.01 (0.16)



-0.07*** (-2.83) -0.07* (-1.80) 0.73*** (13.62) -0.28*** (-12.00) 0.10 (1.54) 0.12* (1.71) -0.09 (-1.12) 0.04 (0.48)



This table presents the coefficients of the regressions of monthly HML factor’s monthly return on the monthly returns of Fama French five factors, the momentum factor, and the AQR quality-minus junk factor. The monthly HML factor is constructed as follows: each month, stocks are independently sorted into 3 P/B portfolios and 2 size portfolios. The three P/B portfolios are value (bottom 30% P/B), neutral (middle 40% P/B), and growth (top 30% P/B) stocks, and the two size portfolios are small (bottom 50%) and big (top 50%) stocks. Then the monthly HML factor’s return is the average of the return difference of the value and growth stocks within small and big groups of stocks. The monthly return of MKT (market factor), SMB (size factor), HML (value factor), CMA (investment factor), RMW (profitability factor), UMD (momentum factor) are downloaded from Ken French’s Data Library (http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html), and the monthly return of QMJ (quality minus junk factor) is downloaded from AQR’s website (https://www.aqr.com/library/data-sets/quality-minus-junk-factors-monthly). The sample period is 1980-2014. *, **, ***indicates significance at 10%, 5%, 1% significance level, respectively. All standard errors are NeweyWest standard errors with 3 lags used



Table 13: GRS Test Results 1980-2014 Base Model



25 size and P/B sorted portfolios MKT+SMB+HML MKT+SMB+HML+CMA+RMW MKT+SMB+HML+UMD MKT+SMB+HML+CMA+RMW+UM D 25 size and P/V sorted portfolios MKT+SMB+HML MKT+SMB+HML+CMA+RMW MKT+SMB+HML+UMD MKT+SMB+HML+CMA+RMW+UM D 25 P/B and P/V sorted portfolios MKT+SMB+HML MKT+SMB+HML+CMA+RMW MKT+SMB+HML+UMD MKT+SMB+HML+CMA+RMW+UM D 32 size, P/B, and PV sorted portfolios MKT+SMB+HML MKT+SMB+HML+CMA+RMW MKT+SMB+HML+UMD MKT+SMB+HML+CMA+RMW+UM D



Alternative Model: HML replaced with PVD test p-value statistic



test statistic



p-value



1.42 1.50 1.43



0.09 0.06 0.09



0.93 1.93 1.33



0.56 0.01 0.13



1.43



0.09



1.38



0.11



1.21 1.69 2.19



0.22 0.02 0.00



0.87 1.50 1.26



0.65 0.06 0.18



2.29



0.00



1.38



0.11



1.35 1.43 1.43



0.12 0.08 0.09



0.86 1.33 0.82



0.66 0.14 0.72



1.52



0.06



0.87



0.65



1.97 2.23 2.09



0.00 0.00 0.00



1.47 2.20 1.47



0.05 0.00 0.05



2.27



0.00



1.73



0.01



Table 13 presents the test statistics and p values for GRS tests for four base models: MKTRF+SMB+HML (3-factor model), MKTRF+SMB+HML+CMA+RMW (5-factor model), MKTRF+SMB+HML+UMD (4-factor model), MKTRF+SMB+HML+CMA+RMW+UMD (6-factor model), and for four alternative models that replace HML factor with PVD factor in four base models, respectively. The GRS tests are done on four groups of portfolios: 5*5 size and P/B double sorted (independent sorts) portfolios, 5*5 size and P/V double sorted (independent sorts) portfolios, 5*5 P/B and P/V double sorted (conditional sorts) portfolios, 2*4*4 size, P/B, and P/V triple sorted (conditional sorts) portfolios. The sample includes all nonfinancial common stocks in the intersection of CRSP/COMPUSTAT/IBES during the period 1980-2014.



Figure 1: Distribution of P/V



This graph plots the natural logarithm of the P/V ratio for all non-financial common stocks in the intersection of CRSP/COMPUSTAT/IBES during the sample period 1979-2014. P/V ratio is defined as the stock price on third Thursday divided by the fundamental value V calculated on the third Thursday using a 3-period RIM model and analyst forecast consensus.



Figure 2 P/V Evaluation for each P/V sorted Portfolios 6 5 4 3 2 1 0 T



T+1



T+2



T+3



T+4



T+5



T+6



T+7



T+8



T+9



T+10 T+11 T+12 T+24 T+36



Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 The horizontal axis is the time horizon. T represents the portfolio construction month, and T+k means k-month after the portfolio Decile 10/Decile 1 construction. The vertical axis is the equally weighted average of P/V ratio across stocks within each P/V decile. P/V ratio is defined as the stock price on third Thursday divided by the fundamental value V calculated on the third Thursday using a 3-period RIM model and analyst forecast consensus. Decile 1 (10) includes the 10% stocks with the lowest (highest) stocks. Decile 10/Decile 1 is the ratio of decile 10’s P/V over decile 1’s P/V. The sample includes all non-financial common stocks in the intersection of CRSP/COMPUSTAT/IBES during the period 1980-2014.



Figure 3: Cumulative Returns of Factors: 1980-2014



This table presents various factors’ cumulative returns during the sample period 1980-2014.The PVD factor is constructed as follows: each month, stocks are independently sorted into 3 P/V portfolios and 2 size portfolios. The three P/V portfolios are underpriced (bottom 30% P/V), neutral (middle 40% P/V), and overpriced (top 30% P/V) stocks, and the two size portfolios are small (bottom 50%) and big (top 50%) stocks. Then the PVD factor’s return is the average of the return difference of the underpriced and overpriced stocks with small and big stocks. The monthly HML factor is constructed similarly with the P/V ratio replaced by the P/B sort. The monthly return of MKT (market factor), SMB (size factor), HML (value factor), CMA (investment factor), RMW (profitability factor), UMD (momentum factor) are downloaded from Ken French’s Data Library (http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html), and the monthly return of QMJ (quality minus junk factor) is downloaded from AQR’s website (https://www.aqr.com/library/data-sets/quality-minus-junk-factors-monthly).
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